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APx LabVIEW .NET versus DAQ Driver

APx LabVIEW .NET Driver APx LabVIEW DAQ Driver

Requires APx500 software Independent of APx500 software

Requires Microsoft .NET Based on low level C++ functions

LabVIEW framework and wrapper for

APx500 API True instrument driver

Complex Simple

Any APx Audio Analyzer APx515 only
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LabVIEW Connectivity

Home > Support > Downloads = Drivers = 3rd Party Instrument Drivers
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VI Tree — Signal Path
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VI Tree — Measurements
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Platz Pdaters
Closing APx object

not usually necessary
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APx LabVIEW .NET Driver

Why LabVIEW

Driver Structure

Signal Path
Measurements

Other Vs

Examples

Constructing LV Projects
Constructing LV Vis

N OGOhWNE



o VI Structure — Auto Set Gen Panel

B} APx500 - Auto Set Generator Level.vi Front Panel - O X

File Edit View Project Operate Tools Window Help H




VI Structure — Auto Set Gen Block

Auto Gen Level out

o = APx500 §

APx500 Reference out

SignalPathSetupk

B = ISignalPathSetup &

]

error cut

AutoGeneratorLevel W4 —— S S+ [ReferencelevelsAutoGeneratorle | & &

SetGeneratorLevel

igPath == b
fpLE By
Generat p

£

-2 Asio Y

. @0 AbsoluteTolerance
“F AdjustSource

' InitialSteps

H-m=0 hdavimmnmiGenaratardmnlitnde

Sample Code: APx.SignalPathSetup.AuntoGeneratorLevel

APXx APl Browser
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l o ]
precision

VI Structure — Private SubVI

2 _APx500 Generator Regulation.vi Block Diagram

File Edit View Project Operate Tools Window Help

|l:',> |{§}| O@|hu|lﬁ’ . | 15pt Application Font |~ ||E,;|v

ENE

<

IRegulationSettings in

==

error in (no error)

1| True Vt

% =X IRegulationSettings ] —

% = IRegulationSettings 5|

AdjustSource

X
[Frivase
LR
Generat
~

IRegulationSettings out

]

TargetValueType

Regulate

TargetChannelType

W

To

TargetChannel

On

TargetType

Channel

InitialSteps

Adjust

StopValue

Initial Steps

Auto Gen Level out
S

Regulate AdjustSource
To TargetValueType
On TargetChannelType
Channel TargetChannel
Adjust TargetType
Initial Steps ‘ InitialSteps
StopValue
StartValue
TargetValue

Target Value

Target Unit

IDBL
[Setlnit
cocofand Wal o

StartValue

L

TargetValue

Stop Value

Start Unit

|
I

Stop Value

Stop Unit

[Erimate]

IDEI

(et Unitf
cxfand aldsy

Stop Unit

Stop Value

Start Unit

Start Value

Target Unit

EFrivate
[
G Lin
and Wal

Target Value

error out
=




Aé’%c:;&n VI Structure — Write Settings

Front panel control cluster

Unbundle cluster .NET property node (write)

n =% IRegulationSettings §
—p | Regulate — AdjustSource
To 4|' TargetValueType

L., On 4y TargetChannelType

Channel TargetChannel
Adjust TargetType
b

Initial Steps Initial5teps

---'° Asio
EIF*> AutoGeneratgflevel
..... ﬁ

""" = InitialSteps

| M=o MavimumiEeneratordmnlitude

£

Sample Code: APx.SignalPathSetup.AuntoGeneratorlLevel . AdjustSource

APx APl Browser



Ar'i’:%c:s:on

.NET property node (read)

. ﬁ =l IHeguIaﬁﬂnﬁettings !,3;

VI Structure — Read Settings

Unbundle cluster

AdjustSource

b
F

TarggtValueType

f
Regulate 44

Targ E'Chann elType

To

On

TarpetChannel
ThrgetType

Channel

|pitialSteps

Adjust

Initial Steps

Front panel indicator cluster

£

Sample Code:

B0 Asio

IEIFG AutoGenergtorLevel

== AdjustSource

---- “F InitialSteps

i_;

{ He=0 MavimimiaeneratorAmnlifiude

APx.S5ignalPathSetup.AntoGeneratorLevel .AdjustSource

APXx API| Browser




Wavereader

APx500 reference Wavereader reference

\ / S‘?ple data




Front panel control

VI Structure — Action

.NET invoke node (method)

ﬁ we |Referencel evelsAutoGeneratorle ﬁ

Set Gen Level (f) €@

SetGeneratorlevel ¥

£

Sample Code: APx.SignalPathSetup.AutoGeneratorLevel . SetGeneratorLevel ()

=0 Asio

-0 AutoGeneratorlLevel

----- “F AdjustSource

---- =7 InitialSteps

E-=0 MaximumGeneratorAmplitu
""" %P MeasuredChannel

""" % MeasureWorstChanne

..... 24 SetGeneratorLevel()

Fl-=0 Srnrrabdaviialne

APx APl Browser



g Adding Properties and Methods

" Uelaylhirplalbration = ~
i3 LevelAndGainlevels.vi Block Diagram * u_lg':'

DfdIrmd
File Edit View Project Operate Tools Window Help DigitalErrorRate -,-H
=

> [@] @[n][@][22] [wa|@ |7 [15pt Application Font |+ |[f=~][Gax ] [€5-]  Dimimd b

DimlLevelSweep

DynamicRange

el Visible Items » FftSpectrumSignalMonitor
— el Frequency
Examples FrequencyResponse
Description and Tip... HdmiAudicInfoFramesMonitor |
Breakpoint 3 Height
APx500 Palette 3 Imd
NET Palette » ImdFrequencySweep
Control Input5ampleRate
Replace 2 Indicator InterchannelPhase
Relink To SubVI IDemoMode

SubVI Node Setup... Property for AudicPrecision. APLAP:S00 Class  » IsProjectModified

Method for AudicPrecizion APLAPxS00 Class  » LastException

Enable Database Access

Call Setup... MLEH
Find All Instances MaxOutput [
Open Front Panel MaxOutputBurst
Show VI Hierarchy MeasurementRecorder
 View AsIcon MetadataRecorder
: Meodlmd
Properties MultitoneAnalyzer
MavigaterVisible
MNoise

MoiseRecorder
Output5ampleRate

PassFail -

4

Pesq -

. PesgAverage — )




Judio=s:E
precision

-
i3 LevelAndGainlevels.vi Block Diagram * E@g

File Edit View Project Operate Tools Window Help

o5 |@| @@ |I..ullﬁ'|uir | 15pt Application Font |+ || :,;.vl
i L'!- = AP0

i evelAndG

FEI:"”&?"@ =

Change All To Write

Visible Items b
Help For Property Node
Examples

Description and Tip...

Breakpoint »
Select Property »
Change To Write
Add Element
Remove Element
.MET Palette »
Control 5
Replace » 1
_ Indicator
Select Class

Property for AudioPrecision. APLILevelAndGainMeasurement Class  p AnaloglnputRanges
Metheod for AudiePrecision. APLILevelAndGainMeasurement Class Gain
Mame Format [ 2

Ignore Errors inside Node BT —
Graphs

Properties IsValid
Level

Downcast to Class

LowpassFilter
LowpassFilterFrequency

LowpassFilterFrequencyEnabled

4

MeasurementType

4 LI MName k

- [ . i
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F |
{3 LevelindGainlevels.vi Block Diagram * E‘Elg

Eile Edit View Project Operate Tools Window Help

o |@| @IE |I.|ullﬁ'|uj} | 15pt Application Font |~ ” ;mv'

el [ =

[ 4]
T 5= APxS00 §

HITLALIZE LevelAndGain® g = [LevelAndGainMeasurement !,:;

Generator Y & =% ILevelAndGainGenerator

Analoglevels

Change All To Write Tl
Visible Items 4
Help For Property Node
Examples

Description and Tip...

Breakpoint >
Select Property 3
Change To Write
Add Elernent
Remove Elerment
{NET Palette » 5
Control
Replace 3
5 Indicator
Select Class . .
B L Property for AudioPrecision APLIGeneratorl

GetOffset Text(OutputChannellndex ch
GetOffsetText{OutputChannellndex ch, String unit)
GetOffsetValue(CutputChannellndex ch)
GetOffsetValue(CQutputChannellndex ch, String unit)
GetText(OutputChannellndex ch)
GetText{OutputChannellndex ch, String unit)
GetWalue(OutputChannellndex ch)

L GetWalue(OutputChannellndex ch, String unit)
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Adding Properties and Methods

r |
{8 LevelAndGainlevels.vi Block Diagram E‘M

Eile Edit View Project Operate Tools Window Help

2 |{'_§.}| ©|E| ||¢|;|||E"|uﬁ | 15pt Application Font |~ .|| ;mv'

] -] s

reference out

sy o

N B APXSUU_ ,:,__I e

WLz LevelAndGain Lﬂxg = JLevel&ndGainMeasurermnent ',::_I_E

Generator ' i =% ILevelAndGainGenerator Rl ] B IGeneratorLevels 0 —
Analoglevels H SetValue
error in (ho error) |Ch1 "|—' ch
E ’ level
= error out
E,_l__ ﬁ w IGeneratorLevels ﬁ E
SetValue |-—

|chz = ch
' lewvel

m




Apason

error in (no error)

Read

error in (no error)

Change to Write

error in (no error)

Write

| = APx300 §

LevelAndGain®

| =2 APx500

Bl

B = [LeveltndGainMeasurement &

Generator

LevelAndGaink

|5 = APxs00 &

ol

b = |Level&ndGainMeasurement E:

nill:

ml

Changing Property from Read to Write

error out

== |LevelAndGainGenerator g
On 4
AnalogSineMode r

Generator

LevelfndGaink

|-

ﬂ == |LevelAndGainMeasurement 5

(ml

i On
I

AnalogSineMode

error out
== [LevelAndGainGenerator 5 =T
— 2” Change Al To Write '
naog-n Vizible [tems >

Breakpoint

Help For Property Mode

Description and Tip...

Vode

4

Select Property 3

Generator

% = ILevelAndGainGenerator |

Change To Write

error out

On

AnalogSineMode v

AnalegSineMode



oSS Creating New Enums

Add the property.  —|a =¢ ISignalPathSetup
HdmiOutput ‘:lﬂjﬁ = |HdmiOutputSettings 3 |
r VideoFormat

| =% SignalPathSetup
HdmiQutput 'Tﬁjﬁ == [HdmiQutputSettings ...

VideoFormat |—F VideoFormat
132

Add a control.

Replace the Ring with an Enum. VideoFormat

Save as a Type Def if desired.
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APx LabVIEW DAQ Driver



What it iIs

e LabVIEW Data Acquisition (DAQ) Driver for the APx515
Audio Analyzer

e Similar to NIl DAQmx™
o Easy conversion of LabVIEW VIs from DAQmXx

I} APx DAQ Bxample - Generate Arbitrary Waveform (wav) - Single Acquisition.vi Block Diagram on APx DAQ Examples.vproj/My Computer *

e | 29 B o] Search NE

File Edit View Project Operate Tools Window Help

OE [ 15pt System Font ~ |[5s~

Create the T Create the Generator task

Create and configure Create the Ac
lthe Analog Input

Create and configure
[the Analog Output

Generate the waveforms specified using the Wfm [Start tasks] [Acquire Signals| [Close the Device] ||
lIndex controls in the Channel Settings array.

[Initialize the
|AP%515 Device

Acquired Signals

e = e FaiEs
(** Pre Processe 'aveform
1 = =

T
Acquisition Channel Settings

10-ch_Sine 192 24.wav|~

n

Trigger Source

i |*level-Pre ~|

Trigger [hanne\@J

Trigger Level

Channels to Acquire

290 L 7 Buffer Size [560]

Bandwidth (22kHz)

. b

AP DAQ Examples.vproj/My Computer <




Installation

File Help

e DAQ Driver package

available for download from

#2094 [~]| #X| APx DAQ

DAG

AP.com includes: R TR

APx DAQ v1.0.0.19 by Audio Precision -
Author: Audic Precision
Copyright: Copyright (c) 2015, Audio Precision

o VI Package file —a
o User Guide

Show Examples Description:
DAQ driver for the Audio Precision APx515 audio analyzer.

Getting Started with the Audio Precision
APx LabVIEW DAQ Driver

wersion 1.0, sugust 315

*Browse All Versions

Intraduction

The APx LabVEW DAQ Driver is a cellechion of LabVIEW Virtual Instnaments (V15) that
provide the ahility to carecly contrel the Audio Preanon APxS15 sudo anlyza, The AP
LabVEW DAQ Drives, unlike the APx LabV IEW HET Draver, docs nol requre o use the
APS00 Messurement Software, a5 it comrumcates recily wilh the matruenend, Ity
furicticrsality i3 e to M DA Qun, maarag it possble bo upgrade an casting et sydem that
1ses DA 1o 1gilize the APsS15 wsth reduced effart

TN S PR T R P

o Free download
e — : e Can beinstalled in LabVIEW

Lat¥ IEW ¥ ermon Requs ammis

Drver Version Inform ticn

Softwiee Option Button Reqirement

Fratures

Appenddis A Metees. 13

Apperekz B Pelymorphue Filer Creabiza 15

Apperdiz C Charnel Mizing, 15

R m or later
]

How to Use This Document

Installsion.
Orgurization of the Drive
Thas docurnent 15 & guide 1o getling darted vath the AP LabV [EW DA Daver. I addtionto

and e drvver, we il amalyze the structue of

Contr Uses VI Package Manager
Introdsdion .

Pej ect Sructure snd T oncepls

Examples.

190 of the mcluded exarmple V13 10 show you how bo cosate o LabV EW progran to control and

eteract vath the AP 15 audio analyzer

Tamng Giared vk WA Ana Fres s AP LIVOEW GG Grwar Fage T8




Audio=s

precision Menu palettes

* Installs a set of menu palettes on the
Instrument Drivers palette, under
Instrument I/O

41 Functions
Programming

H
IIIIE!

Structures

=21

MNumeric -
Configurat Ad ed
Sy anfiguration B vanc (=]
@ i l Q Search l %Cu;tomlze' l 4 l QSearch I é% Customize™ I
Comparison
=
CreateInput  Create Output  CrAcg Task  CrGen Task SetSine Freq  Set Gen Lewvel  Set SineMap  Set Arb Map
[ [

Utilities @

... Report Gener... Create HP Fitr Create LP-A .. Create LP-D'... Create Adv Fltr =
¥ » F o 4 I Q Search l % Customize™
4 o
VI Analyzer  Unit Test Fra... Create Meter  Cr Std Meter Set Filters Set Trigger
Measurement I/O »

Cfg Defaults

Mathematics 21 Instrument [/O

RlUERS (3 ,_‘- | @
[HE] {21 Instrument Drivers
Instr Drivers

[VI5alH ‘9(, {1 APxDAQ
ool |

Signal Processing
Data Communication
Connectivity

Control & Simulation

Ig]

SignalExpress

[ A EEIER
Express VISA APx DAQ G S
Addans
Favorites 3 Create Dev
User Libraries 4
Select a VI...
Create Trigger  Start Tasks Stop Tasks

FPGA Interface 4 =
JKI Toolkits 4
TestStand 4 Load Arb Wfm  Config Input  Config Output

v Confisurg Aduanie UkiLities|

AUDIOFRE AUDI0FRE HUDIOFRE

Configuration  Advanced Utilities




APx DAQ Driver — Similar to DAQmX

NI-DAQmMX APx DAQ

¥ Instrurnent I/O

L Instrurment Drivers

DAQmx - Data Acquisition L apx DAQ
| 1 I Q, Search I % Customize™ I ii FIZET T DA
[~ T ¥
v Create Dev Read Data Read Meters
{ﬁ ﬁl:lﬁll AP =D& AP D AR
i
T=] RAW AuxIO  Create Trigger  Start Tasks
J'm AP <D0 AP =D& AP D AR
Tiring Triggering Stop Channel Mode li-[ﬁ X w
T=] T=] =3 =3 a Stop Tasks Close Load Arb Wfm
ﬁ JL ‘u |AF DG |&F=DA G| ConFidurg
Confiq Caonfiq
Tirning Mode  Triggering M...  Read Mode Write Mode DA Assist Real-Time ey S r T

Config Input  Config Output  Configuration

Rduanced UtiLitiesp
ALIDID FRE ALDIN FRE

Advanced Litilities

Dev Config  Task Configf...  Advanced




i

NI Example Finder

B NI Example Finder

Browse | Search

Double-click an example to open it.

) Task

@ Directory Structure

Browse according to:

. analysis -
3 apps I
3 Audio Precision
LT N I -
= Advanced
— subVIs
= support
APx DAQ Example - Bandpass Filter [l
Frequency Responsewi
APx DAQ Example - Generate Arbitrary I
Waveform (.wav) - Single Acquisition.vi
APx DAQ Example - Generate Arbitrary I
Waveforms (.wav) - Single Acquisition xd ..
APx DAQ Example - Generate Sine & [t
Measure Meters (Analog Unbalanced)wi
APx DAQ Example - Generate Sine With [}
Offset (Analog).wvi
APx DAQ Example - Generate Sine With [}

Offeet (Minitallvi

Examples

Examples Project

i ™y
43 Project Explorer - APx DAQ Examples.lvpraj * @M
File Edit View Project Operate Tools Window Help
BT =AY S R --T
Items | Files |
= [ -
£ B My Computer F
=] [J Examples
B+ Advanced
L [l APxDAQ Example - Demo Application.vi
G- subVls
@[ support
- ), APx DAQ Example - Bandpass Filter Frequency Response.vi
- [ml  APx DAQ Example - Generate Arbitrary Waveform (wav) - Single Acquisition.vi
- |l APx DAQ Example - Generate Arbitrary Waveforms (wav) - Single Acquisition x4 vi
- [mll  APx DAQ Example - Generate Sine & Measure Meters (Analog Unbalanced).vi
- |ml, APx DAQ Example - Generate Sine With Offset (Analog).vi E
- [ml  APx DAQ Example - Generate Sine With Offset (Digital).vi
- |ml  APx DAQ Example - Highpass Filter Frequency Response.vi
- [ml  APx DAQ Example - Lowpass Filter Frequency Responsewi
|l APx DAQ Example - Measure AC and DC Levels.vi
- [ml APx DAQ Example - Measure Crosstalk (Analog Unbalanced).vi
- |l APx DAQ Example - Measure SNR (Analog Unbalanced) .vi
- [ml APx DAQ Example - Notch Filter Frequency Responsewvi
Eﬁ, APx DAQ Example - Open Loop - Continuous Acquisition.vi
- [mll APx DAQ Example - Stepped Frequency Sweep.vi
- [l APx DAQ Example - Stepped Level Sweep.vi
[ % Dependencies
- ‘s _Ruild Snecificatinns S




APx DAQ Driver — Standard Features

All Instrument Drivers have:
e Arbitrary Waveform Generator
e Waveform Acquisition

e LabVIEW waveform data type



e Built-in sine wave

generator
o 2 independent channels
o Dither (optional)

e Input Filters

o High Pass

o Low Pass
» Butterworth & Elliptic

» User specified corner
frequencies

o Weighting Filters

« A B, C,CCIR, C-
Message, ... etc.

APx DAQ Driver — Additional Features

e Built-in meters for
audio metrics

O

o o o o o o o o o o

RMS Level
Peak Level

DC Level
Frequency
Phase

THD+N Ratio
THD+N Level
SINAD
Bandpass Level
DC Level

Input Sample Rate



Generator Performance

g

Sine Frequency Range: 2 Hz to 80.1 kHz .
Frequency Accuracy: 3 ppm

Maximum Amplitude (balanced): 16.00 Vrms
Amplitude Accuracy: =0.05 dB

Flatness (5 Hz—20 kHz): =0.010 dB

Digital Output Sampling Rate: 22 — 216 kHz

| Ao i) °

APx515

Analyzer Performance

Maximum Rated Input Voltage: 125
Vpk

Residual Input Noise (20 kHz BW):
<1.4 pv

Maximum Bandwidth: > 90 kHz

Amplitude Accuracy (1 kHz): =0.05
dB

Amplitude Flatness (10 Hz - 20
kHz): =0.010 dB

DC Voltage Measurement: Yes

System Performance

Residual THD+N (20 kHz BW): -102
dB + 1.4 Vv

Typical: < -106 dB (1 kHz, 2.0 V)

Base Price: $6,450
(including APx500 SW)



Closest NI DAQ module

€hol
yaul

o [
o

NI PCI-4461 $4,300 NI PXI-4461 $4,200
PCI card NI PXle-4463 + NI PXle-4464 $6,000

PXI Chassis + controller extra (> $5k)




Quick Comparison APx515 versus NI 4461

Analog I/O channels 2 In /2 Out, 24 bit 2 In/ 2 Out, 24 bit
Eﬂhixnlrr?eulg Sample Rate (2 L2 [l (204 kﬁg gnkll_clzf\annel)
Maximum Input Voltage 125 Vp 42 \/p
Maximum Output Voltage 22.6 Vp (16 Vrms) 10 Vp
Output THD (typical) -110 dB* -95 dB

Input THD (typical) -110 dB* -107 dB
Digital 1/0 AES3, S/PDIF, TOSLINK None
Warranty 3 years 1 year

» Built in weighting, high-

pass & low-pass filters . |npyts support IEPE
and audio meters (CCP)

« APX500 SW available
free

* Measured on an APx515 demo unit (AP specifies THD+N, not THD).

Additional Features



o Demo

i -
2 APx DAQ Example - Demo Application.vi E@g
File Edit View Project Operate Tools Window Help F DA
Exampl
n Dema
»/5]®]u] :
.
Connector | Acquisition | Filters ~ Generator ‘ Triggers | Meters | Chart | Scope FFT
Generator Channels i
Chl |/
Ch2
FFT o
Generator Settings [ 0- |
20—
Generator Frequency -40-
-60 -
g -80- =
R T R | 2 3
20 100 1k 10k 20k < -100-
& 120-
Lo Lo g oo g -140-
20 100 1k 10k 20k
=160
180
-200-, 1 1 1 1
20 100 1k 10k 20k
Frequency
This example VI demonstrates many of the instrument configuration options and window
measurements available through the APx DAQ driver. The left-side tabs allow you - ) - Aut e Level
to set up the instrument configuration as desired. The right-hand tabs show the ﬂ? Term B-Harris izl
measurernent results in various formats.
To use the VI, connect a loopback cable(s) between the cutput and input
connectors for channels 1 and 2 for the connector type selected on the
Connector tab (default Analog Unbalanced). You should set the controls as
required before running the VI, although many of the settings can be changed
while it is running. The VI will run continuously until the Stop button is pushed. "\} Initialized? . s
APx DAQ Examples.lvproj/My Computer| < [ i | 3
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Example — Acquisition only

-
2 APx DAQ Example - Open Loop - Continuous Acquisition.vi

= [ |

File Edit View Project Operate Tools Window Help

EEERET

@@

RMS Lewvel ws Time

This example VI demonstrates making 3=
an cpen loop level measurement. To -
use the VI, connect a cable from the
external device under test to the Analog
Unbalanced Input connector for
channel 1. 25—
. Stop
g -50-
E
o
fr
—
-75-
100
-120- i
5 10

I
35 40 45 50 55 60 65
Time (s)

APx DAQ Examples.vproj/My Computer| <




Examples — Generation only (Analog

& Digital)

-
2 APx DAQ Example - Generate Sine With Offset (Analog).vi

L= | B e |

File Edit View Project Operate Tools Window Help

EF = DA

mpl
Gen Sing,

# 2| @[n B

OFfrek &

)

[BiF T
Exampl

Gon Sinc
OffretD

-
2 APx DAQ Example - Generate Sine With Offset (Digital).vi

File Edit View Project Operate Tools Window Help

This example VI will generate sine signals on 2 channels of the specified Analog output connector.
To use the VI, set the controls as required before running the VI, The VI will generate sine signals as
specified until the Stop button is clicked. To change the settings or frequencies, stop the Y1 and
run it again.

Analog Output

E: Unbalanced

L

-JI Initialized?
Elapsed Time (s)
59

Generator Channel Settings

-~

m

Frequency A Frequency B r
3 2000 ;} 1.000k W sor
APx DAQ Examples.vproj/My Computer| < m | 3

s
This example VI will generate sine signals on 2 channels of the specified Digital cutput connector.
To use the VI, set the controls as required before running the VI The VI will generate sine sginals as
specified until the Stop button is clicked. To change the settings or frequencies, stop the YT and
run it again.

Digital Qutput

E‘ Unbalanced

e,
!JI Initialized?

Sample Rate  Bit Depth
A 4 Dither (T)
apse Ime 5
o/ 1800 7 Elapsed Time (s)
2.2

m

Generator Channel Settings

B sor

1 Mix 0 Mix R
Frequency & Frequency B
3 2000 _:} 1.000k

APx DAQ) Examples.lvproj/My Computer| < m 3
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Example — Waveform Generation &

Acquisition (multi-channel wav)

i i
2 APx DAQ Example - Generate Arbitrary Waveform (.wav) - Single Acquisition.vi Front Panel on APx DAQ Examples.lvproj/My Computer E@g
File Edit View Project Operate Tools Window Help | _IQF‘RDQQ

- Exampl
v & OIEI | s SR I~ || ¥o~ || e ||$v ||@' | *| Search A | H [ Hsse
F
This example VI reads a 10-channel .wav file in which each
channel contains a sine wave at a different frequency. It S
generates 2 waveforms from the file as specified by the ) I ch2 [~
Wfm Index controls on the Analog Unbalanced output Acquired Signals il
connector and acquires the generated signals at the Analog 15- )
Unbalanced input connector, '
To use the VI, connect loopback cables between the Analog 1-
Unbalanced output and input connectors before running it.
Change the Level or Wfm Index controls and run the VI o 0357
again to observe the results, g E
£ o
i3
Channel Settings 0.5+
Pk
3-” Channel A5
Level 154 [ [ [ [ [ |
Werm Ind 0 0.001 0.002 0.003 0.004 0.005
Time
APx DAQ Examples.vproj/My Computer| < ] »
oy




Example — Waveform Generation &

Acquisition (multiple files)

-
2 APx DAQ Example - Generate Arbitrary Waveforms (.wav) - Single Acquisition x&.wi

Edit View Project Operate

Window Help

This example VI reads one of 4 single-channel .wav files
sequentuially in a loop, generates the signal on the Digital
Unbalanced Qutput Connecter and acquires the same
number of samples at the Digital Unbalanced input

To use the VI, connect loopback cables between the Digital
Unbalanced cutput and input connectors before running it.
Click the Next button to generate and acquire the next
waveform in the sequence,

Loop Continuosly

APx DAQ Examples.vproj/My Computer| «

Acquired Signal

e e |

1.5+

1_

0.5

0-

Amplitude

-0.5-

-1-

Sl '
0 0.05

L

m

wav file name | | fileZ.wav #samples 16384




AH:%'c:sT&ﬁ' Example — Generate Sine & Measure

Meters (Analog)

Tl ™
2 APx DAQ Example - Generate Sine & Measure Meters (Analog).vi E@g
File Edit View Project Operate Tools Window Help

This example VI will generate sine signals on 2 channels of the Analog Unbalanced output

[BF DA
Exampl
Gon Sinc,
P eorr &)

-~

-
connector and display meter data for the signals on the Analeg Unbalanced input connector, !J Initialized?
To use the VI, connect loopback cables between the Analeg Unbalanced output and input Timeout (1)
connectors, Set the controls as required before running the VI The VI will generate sine [|Settled Meters ? 1
signals as specified until the Stop button is clicked. To change the settings or frequencies, [7]Levels in dB N
stop the V1 and run it again.
Meters

Channel Settings [sSettled?

Highpass Filter 3 20.000 RMS Level |-6037  J-5379 @

Lowpass Filter 3 20,000k Frequency J2000 1000k

Phase |0.000 l-B.ﬁD

DC Level |-1.931u l2l)l)3m

m

Peak Level |—3.02'I |—8542m

Frequency A Frequency B Bandpass Level |-6037  ]-6.026
3 2000 3 1.000k

THD+N Level |-113.5 |-1133

THD+N Ratio |-1o?5 |-1m'3

SINAD |10?5 |10?3

IMD Ratio lNaN lNaN

. Stop Sample Rate I-IS.DI)I: Idsmt

APy DAQ Bxamples.vproj/My Computer| 4 1n | 3
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Meters (Digital)

2 APx DAQ Example - Generate Sine & Measure Meters (Digital).vi LE.L [
File Edit View Project Operate Tools Window Help

= @[

This example VI will generate sine signals on 2 channels of the Digital Unbalanced cutput

g
connector and display meter data for the signals on the Digital Unbalanced input connector. !J Initialized?
To use the VI, connect loopback cables between the Digital Unbalanced output and input Timeout (1)
connectors, Set the controls as required before running the VI The VI will generate sine []Settled Meters 3 1 1
M signals as specified yntll tlhe Stop button is clicked. To change the settings or frequencies, [7|Levels in dB
stop the V1 and run it again.
L Meters
Channel Settings IsSettled?
N Highpass Filter ;j 20,000 RMS Level |-6020  J-4815 L
| |
N Lowpass Filter ;j 20.000k Frequency |2°0-0 |1-000k
i Phase 10000  |7084
| |
i DClevel J1393u  J2000m L
Peak Level |-6020  |-3.103
Frequency A Frequency B Bandpass Level |-6020  |-6.021
3 2000 3 1.000k
THD+N Level |-1423  ]-1426
THD-N Ratio |-1363  |-1366
SINAD [136.3 1366
| IMD Ratio JNaN  |NaN
| |

. Stop Sample Rate ld&mk ld&mt

APy DAQ Bxamples.vproj/My Computer| « [ 1n 3
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2 APx DAQ Example - Measure AC and DC Levels.vi

File Edit View Project Operate Tools Window Help AF DA
Exampl
HMoar
> [@ @n] abeB
-~
This example VI demonstrates measuring RMS, DC, and True AC Level. To use the
VI, connect loopback cables between the Analog Unbalanced output and input
connectors, Set the controls as required before running the VI, s
Frequency (Hz) RMS Level Meter (Vrms)
4 i =
o/ 1000k a 8 |141.1m Imo.um Q) settled?
DC Level Meter (V)
A P
a 0 |99.?2m Izm.au ) Settled?
True AC Level (Vrms) £
7
3 0 |99.8?m Ilﬂﬂ.ﬂm
APx DAQ Examples.vproj/My Computer| < | 1n | 3
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-

{2 APx DAQ Example - Measure Crosstalk.vi

E=E)

File Edit View Project Operate Tools Window Help

Examply
HMear
rarreally

B=EEm

s
This example VI dermonstrates measuring Crosstalk using two Analog Unbalanced channels,

To use the VI, connect loopback cables between the Analog Unbalanced ocutput and input
connectors, Set the controls as required before running the VI

This VI conducts two measurements: In the first, Channel 1 is driven at the specified Level
and Channel 2 is undriven (generator level = zero). In the second measurement, the driven
and undriven channels are swapped. For each measuremnent, the Bandpass Level is measured
with the bandpass filter auto-tuned to the frequency of the driven channel, Crosstalk is
calculated as the ratic of the level in the undriven channel to the generator level of the driven
channel.

m

Frequency (Hz) Level (Vrms) Measurement #1 (Vrms)
2 i Y
] 10.00k o 1.000 Iggg,gm IZTQ.SI"I - Settled?

Measurement £2 (Vrms)

|384.5r1 |999,8m

Crosstalk (dB) B

|-12830 |-13l.t]]I

R=L L=R

APx DAQ Examples.vproj/My Computer| <

| 1 2
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2 APx DAQ Example - Measure SMNR.vi El_lg
File Edit View Project Operate Tools Window Help AF DA
Exampl
HMear
SlE| el
-
This example VI demonstrates measuring Signal to Moise Ratio (3NR) using two
Analog Unbalanced channels, To use the VI, connect loopback cables between the
Analog Unbalanced output and input connectors. Set the controls as required i
before running the VL. The VI will first measure the Signal level, It will then set the
generator off (Level = 0) and measure the Noise. Finally it will calculate the ratio of
signal to noise and express it in dB.
Frequency (Hz} Level (Vrms) Level (Vrms)
] 3 g /2 =
E—} 1.000k 3 1.000 a ] l_l"m l_l"m W) Settled? | =
Moise (Wrms)
I
ﬁ 0 |1.069u lmszu
SMR (dB) L
r
ﬂ 0 |119.42 |119.56
APx DAQ Examples.vproj/My Com puter| ] [ I | b
b
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f-low f-high Steps
320.0 320.% 341
High-pass Frequency
3200

Gain V5 Frequency

Examples - High-pass & Low-pass
filters

N
S Initialized?

b
) settled

5_

0-

-10-

-20-

-30-

_A0-

Gain (dB)

1k
Frequency

| 1
10k 20k

APx DAQ Examples.vproj/My Computer| <

L1 3

m

320.0 320.% &41

Low-pass Frequency
3 2000

Gain V5 Frequency

f-low f-high Steps

R
._!.llmtlallzed?

.
W) Settled

Gain (dB)
a
1

L

1k 10k 20k
Frequency

APx DAQ Examples.vproj/My Computer| «

m




Ao Examples — Bandpass & Notch Filters

f-low f-high Steps GenlLevel
: : : ) P
3 100 3 10.0k 3 41 3 1 )/ Initialized? f-low f-high Steps GenlLevel -
3 500 3 2.00k 3 41 3 1 Z_!:')Initialized?
_ () Settled
(@) settled -
Gain V5 Frequency - Gain V5 Frequency
5+ 5-
0- 0-
10 | 10 3
_20- 20—
-30- -30-
=) )
Z 40 Z 40
= £
m m
4] (L]
50 - 50—
60— 60—
_70- R -10-]
80 - B0 -
90, 1 1 90~ 1 1
200 1k Sk 500 1k 2k
Frequency Frequency
APx DAQ Examples.vproj/My Computer| < [ m 3 APx DAQ Examples.lvproj/My Computer| < | LU} 3
w EA
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precision Example — Weighting Filter

f-low f-high Steps
A 4 4
200 20,0k 31 -
¥ o o ) Initialized?

Main Wtg Filter
4wt

.

!J Settled

Gain V5 Frequency
-

m

Gain (dB)

'ﬂ)'| 1 1 1 1
20 100 1k 10k 20k

Frequency

L

APx DAQ Examples.vproj/My Computer| < [ [ 3




Example — Stepped Level Sweep

-
2 APx DAQ Example - Stepped Level Sweep.vi

)

File Edit View Project Operate Tools Window Help

[BF CA T
Exampl

2] ©[n]

Sropped
[

This example VI will conduct a stepped level sweep measurement by sweeping the generator level
from L-low to L-high with the specified number of steps. The signal is generated on channel 1 of the
Analeg Unbalanced output and measured on channel 1 of the Analeg Unbalanced input connector.

To use the VI, connect a loopback cable between the Analog Unbalanced output and input

-~

conenctors for channel 1. Set the controls as required before running the V1.
L-low L-high Steps Frequency
3 1.00m 3 7599 3 80 ;}' 1.000k
-
S Settled
Input V5 Qutput Level THD+N V5 Level -
10+ -55-
-R0 -
w al= -70-
E
= =
s 5 80-
— 100m - =
-
g 2 90-
2 =
i
= 10m- -100-
-110- M
Im- 1 1 115- 1 1 1
1m 10m 100m 1m 10m 100m 1 10
Generator Level (Vrms) Generator Level (Vrms)

APx DAQ Examples.vproj/My Computer| <
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