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Acoustics Testing







Overlapping Market Trends - Intensify Pressure on Test
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Market Challenges

l

Test Challenges

Higher DUT More Efficient Tighter More Insight
Quiality Sustaining Regulations from Data
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Quiz

How many microphones are there inside your smart phone?
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AUDIO & ACOUSTIC TEST

Test Increasingly
Complex Sets of
Audio Devices

A\
A

In audio and acoustic

The worldwide

testing is being fueled by:

Rapid growth of 10T devices supporting

functionality

» Higher consumer expectations in

set by popular premium products

* The availability of

technology at an acceptable

cost-of-goods for consumer electronics

market.
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Quiz

What's the difference between Audio Test and Acoustic Test?
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EXAMPLE OF DISTRIBUTED PRODUCTIONLINE FOR WIRELESS HEADPHONES

NI Provides Solutions for Each
Station in your Line

Main AR Final User
SMT ICT Wireless | Assembly [ Wireless Noise . Ship
PCB : Acoustic Interface
Canceling

Process Step

Daughter SMT ICT Basic Test Station
PCB
. Electrical Functional Test Station
Component Speaker
Assembly “| Acoustic
Wireless Functional Test Station

Battery
Charging

Battery Audio/Acoustic Functional Test Station
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Components for Audio & Acoustic Functional Test

)\

Systems Management Test Management Data Management Real-Time Dashboards § Operations Modeling ASZZ:;; r?gd
Level & Gain Measurement
THD/THD+N Test Ul Sequence Editor Data Connectivity

Test Steps

SNR Test Architecture/Sequence ..
Station Health -
Background Noise — Test Steps Debug Ul angucrzgt(ie(r)%gon Application
. DUT Control DUT Handler Software
Frequency Response FositiEelen Laae Functions Functions

Instrument Drivers/Configuration Tools

Sensitivity

IMD Measurement Dynamic Signal Analyzer Multifunction DAQ Digital /O
Crosstalk FPGA-Based IO RF nstruments
Level/Frequency Sweeping Programmable DC Power Supply Instrument Control & Synchronization Power Amplifier

Rub and Buzz
Rack: ]
Impedance Cuves Mechanical, Computer/ Sensors Fixture and Co&r;i(;torl DUT Handler
Poévefr,tand Controller Chamber i =

Others alety Infrastructure

HHEI [o2]

DUT

Instrumentation

Device

B~ PrRODUCT BUILT USING NI PRODUCTS B BULT USING NI ECOSYSTEM TOOLS [ FROM END USER OR THIRD PARTY .

&
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New Features in Audio and Acoustic Test Software

Test Sequence Templates

- Audio/Acoustic Test Software Introduction

Microphone Test Sequence Templates

Sequence Template Stimulus Signal Supported Test Items

Microphone Chirp Chirp * FrequencyResponse

+ THD

+ Sensitivity
Microphone Single Tone Singletone + Level&Gain

+ THD

+ THD+N

+ Sensitivity
Microphone Stepped Frequency Steppedfrequency + FrequencyResponse

+ THD

+ THD+N

+  Sensitivity
Microphone Stepped Level Stepped Level « THD

+ THD+N

+ Sensitivity
Microphone Noise Floor No signalinput Noise Floor

* Supports both Analog and Digital (PDM and 12S) Microphones

- Audio/Acoustic Test Software Introduction

Speaker Test Sequence Templates

Sequence Template
Speaker Chirp Signal
Speaker Crosstalk

Speakerlmpedance
SpeakerMultiTone
SpeakerPolarity
Speaker Single Tone

Speaker Stepped Frequency

Speaker Stepped Level

Stimulus Signal
Continuousfrequency sweep

Single tone

* One channel idle; one channel with stimulus

Continuousfrequency sweep
Multitone
Customchirp signal

Single tone

Steppedfrequency sweep

Stepped frequency sweep

Supported Test [tems
» FreguencyResponse
[}

Crosstalk

Impedance
IMD
Polarity

+ THD

+ THD+N

+ Rub&Buz=

+ Signalto-MNoise Ratio(SMR)
+  Sensitivity

» FreguencyResponse
+ THD

+ THD+N

* Rub&Buz

+ THD
+ THD+N

# LabVIEW

C

% NI TestStand

Audio and Acoustics Test Software 23.3
+ Ready-to-use test sequence templates and test IP
« Support for both analog and digital audio
« Support for both LabVIEW and C# (New)

* Open modular approach, easy to customize and
migrate with existing software architecture

 Utilities
 Audio and Acoustics Test Configurator (New)
- Calibration exe (New)

* Interactive Limit setting Tool

&
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New Feature in Audio and Acoustics Test Configurator

» One-stop parameter configuration, test execution, and test
monitoring

- Streamline the workflow for test automation, graphical tool to
run and debug customized test steps

Config stimulus signals and test cases to customize test
steps

Provide templates/examples (test sequences) for most of
common test cases for speaker and microphone

Real time data visualization for test results, snaps ready for
review

Test report generation

- Easy to load data from calibration files or TEDS

E Audio and Acoustics Test Configurator

Calibration
Lol
& Microphone Speaker
microphone type measuremer nts
: Analog Microphone Chirp Test: M test with reference mic
Devices
AO source settings Al settings
AO channe | max val terminal
% Ple-4463_t Jaol v = Default
tngger type
: NoTrigger
Stimulus
Settings | Advanced Graph
top plitude d pre-chirp duration
10000 Hz | = 100 Hz 0192V (AR =
frequency spacing  DC offset resolution
Logarithrr v 1/12 Oct:
Case Settings
Settings Customize Frequencies
|||||| frequency
M FR B norm. DUT/Ref magnitudes 1000 5
its

THD max harmonic

M ™D

Test Limits
FR limit file path
Ll

THD uni

THD limit file path

Audio and Acoustics Test Parameters

dut and ref mapping

dut channel ref channel

AO sample rate

51200 =

signal type

AQ Export Signal |5 Start Tigger

post-chirp duration

output terminal
L /PXle-2483_1/PXI Trigd =

Test Lists
Index Parameters
Add to test list

Reload Amp

Limit Tool

é
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8 Audio and Acoustics Test Configurator

C albaatrion
o Audio and Acoustics Test Parameters
Macrophone ‘praker
measmements o Chap Tests
Devices
AO source settingy Al vettngs
Alsettings o Al channel chanmel type  mas vakse pep— Conpleng e atron termunal
L oaaModiwd v D P 150°  S0SIewPa s T AC > e T Detait
Brgger tipe Al thgger voumce edge
2 DrgtalSean /DAL 20/ tanTigger w T Rung
Stimulus

Settngs | Advanced Graph

tant wop Smpletiade Suwamon
10000 M L 10k S wuv S Y-
frequency ipacng  1evehion DC offset
« Loganthenec 1724 Octave O ov g
Case Settings
Setrngy Cuntomaed Frequency
amphtrer ¢ sy stron file
LU o
THD e hatmmonsc THD wnts
N ™o S =
Rub mas harmonc
B Rbofea: La=
Test Limnts
THD ket fde path FR et e path

A O Users Publc Documents A O Usens Public Documents

post-chup duraton

als arny @

Rubilefacs brvet fhe path
A C Usens Publhc Documents

Add 1o test st

Al sample 1ate
o<

Load Semmrty

Test Loty
Indes

L &5 4 v 08

Paraemetens
[Speak er Churp Sagnal-0}

R = TRUE

THD = TRUE

Rub_Buzz » TRUE

Custornize = FALSE
CutomaefRErequCounty = <
CustormaefRFrequ() = |
CutomaebRirequ(l) =
CustornaefRFreqni2) = |
CustorncebREreqsil) = |
Custornae THOF reqs C ounts =
Cuntornee THDFrequ(() = 10X
Curtornee THOFreqe(1) = 4%
Custonmae THDFrequl2) = 5
Cuntornae THDF requ( 1) » 1¢
CustorncebublreqsCourt = &
Custorncebubbrequ() =
Custornaefubfreq(l) =
Cuntorncelublreqs()) =
CustornaeRublrequ(l) » 10
THOUns = 2

Harmorc ToTestC ot = .
Hammons ToTest) = 2
Harmornc ToTest(1) = §
MacManmons: = §
MasDelay = 1000 000000
MessureDelaysCount = 0
RubMasMHarmonc = 19
Anrpbtee abebs stsonk de =
THOUwvwtf de = C Users Publc Documents Natiors
Rubluvtfde » C Urers Pubbc Documents Mationa
FRLunatf de = C Usens Public Docurments Natsonal
Churpantfreq = I(

FrequencySpacng = |
DCOMyet = ¢
Enable SyncP = ThiE
Level = 0300000
SyrcDuatron = 0 050000
Type = 0

Pre-PubseDuation = O (000X
A0 Settmrgy Count = |
AOSettmgs AOC hannedl
AOSettnngs Man() = 1 X
A Settmngs Output Termanal( ) = -1
A0Samplefate = 512 o
AOExportTrgger = FALSE
AOExportSngalType = 12491
AOExportTermunal = DAQL 20 UantTogger
AOTnggerType = 0

DAQIModl 20d

Al et Tnnne Toommal 5 PEle- 2300 PN Tow ©

3 Audio and Acoustics Test Configurator

. alibeatron

(o] Test UUTs

(5] Termnwe 44
Sequence | Report
L™
B et

repert path

C Usens Pubisc Documents National Instraments Audio and
N Acounticy Examples Testtand 2019 (6i-beth Mic and Speaber seq

Anaiog M Orep Sgrad - Man [Analog Mesogrone Test seq)

Step
£ Load St sgnel and
u
g Ccuiate Resample |
et Cusstomeced Lt
- Ehe
3 Gt Lot
T End
£ Corbgue Devens
U Cordgure AD Towg
i Corfgue Al Terg
Ll Condgure AD Tagger
B A0 Expont Stant Togom
il Cortae Al Trgged
£ Phay and Recond
CRAD Wite W avetoms
Sl St A Tk
L Start AD Tank
G & Acame W avelam
Ll 5400 AD Task
Ll Soo Al Task
Aralyre
3 Femove Dol

« Ele
O-am
T End

G PR Post Processng
Gl THO Remove Rl Resuts
AV THD Uns
S Mhe Sure SN Number
SV Gt DUT Number
£ Pout Resd to Ul
Post Magraude to Ul
Post Phase to Ul
Pout THD o Ut
Wike Fleport

o Fee
Ll Corvert Phase 0 g
U Corwet THD 0 g0
ol Cormvent Magriudes |
£ Wiete FR Magrbude

Descrgnon

Puwameter: Customeed iequences
Acton, Col Resamp indo w
Acson, Customand M Test Lt A

Acton. M Get Lent v

Acton. Corfigae Tewng 0| w
Acton. Cordigae Tevrg W) w
Acton. Cordgue Tagoe A0 Al w
Acton, Export Tagom Signl (A0, Al
Acton, Corfigae Tegoe A0 N w

Acton
Acton
Acton
Acton
Acton
Acton

Acton

‘White Wavedom AD| w
Stat (AD. N)
Start A0 Allw
Read Wavetom Wi w
Stop MDAl w
Stop (AD. Allw

Mo Ay W avedome o

Paameter: Customaed requences
Acton. M Chep Customeed Arslys

Acton. Me Chep Analysn v

Acton Anaog M FR Post Process
Acton Remove Aetmence Rlesds
Localk THD_Case_Name = SofPaa

Local DUTNumber « P aamaten £

Call Updste Data to Ul i <Cument Fi
Call Updiate Data to Ul i «Cument Fil
Call Update Data to Ul i «Cument Fit

Locak Loop_i = 0. Locels Leop i < L
Acton. CorwetTo2DAray w
Acton. CorwenodDAnay w
Acton, CorwentTolDAnay w
Pase/F ol Test. Mec Wike Ragort w

o Wite FR Phase Rleport PasaF ol Test. M Wite Regont w

g Wrie THD Repart
tEnd
<End G

PasaFal Test. M Wike Repot v

Seftrg:

Precondton

Pre Exgresson

Precondton
Precondton
Precondton

LabVIEW versson

o LabVIEW 2018 (32-b)

i

Test Revudty

100

B 000ws MW Leatow S W Lmatigh S0

4

10 100

Frequency(Hz) Input LevelV) R
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Digital Audio Test
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NI’s Digital Audio Functional

Test Solution

Meet your team'’s goals:

Reduce engineering effortand risk with
benchmarked system level design guide

* Maximize yield with data analytics &
systems management configurations.

» Quickly adapt to new requirements with
an open, modular architecture

* Free-up budget with lower cost per
channel

Meet your technical goals:

Parallel FPGA based PDM & 12S
acquisition and generation allows high
channel count, multi-up test

« 120dB stopband attenuation optimized
for SNR/noise floor test

* Higher measurement accuracy with pure
digital decoding

* On-the-fly adjustment of decimation
factor and rate

&
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Hardware Setup for a Digital Audio Test

Audio and Acoustic Production Test Solution Chamber
Reference
DUTS Microphones
<
Host PC & Ul Instrumentation Amplifier Mouth Simulator ]@)
Data Analog Q
Output
<
Anmalog FPGA
é Input Input
NIPXI RIO or 1@)
USB RIO <>
! PDM or 12S or TDM Signals p ‘
Analog Signals — )
&
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Digital Audio Test using FPGA

FPGA PDM Demodulation

HIGHER CHANNEL DENSITY

« Never be limited by I/O channel count, with up to 128 digital lines per card.

BETTER MEASUREMENT ACCURACY

« Improve measurement accuracy and simplify your signal path with direct
digital acquisition (no digital-to-analog converter)

GREATER RESILIENCE TO CHANGE

« Insulate station investment from specification changes by updating test steps
with DUT specific parameters such as clock speed and voltage level in
software.

RAPID TEST DEVELOPMENT

g o

n

PXle-7820R
Digital RIO
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Digital Audio Solution Details

Production Test - Audio & Acoustic: Digital

PXle 7820/7821

Acquisition Generation
32 PDM lines (64 32 12S lines (64 16 PDM lines (32 16 12S lines (32
channels) channels) channels) channels)
24 GPIO 16 GPIO 8 GPIO 8 GPIO
W/ triggering W triggering W/ triggering W/ triggering
USB 7845/7846
Acquisition Generation
8 PDM lines(16 8 12S lines (16 8 PDM lines(16 8 12S lines (16
channels) channels) channels) channels)
8 GPIO 8 GPIO 8 GPIO 8 GPIO
W/Q triggering W/QO triggering W/Q triggering W/QO triggering USB 7845/7_846

&
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Applications Require High Channel Density

Example 1:
Microphone module Production Test,

16 sites or higher

Example 2:

Panelized PCBA FCT for Wearable device,
AR/VR Device,

Smart Speaker, etc.

s
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Digital Audio Acquisition and Generation Toolkit

Key Features
 PDM (pulse-density modulation) acquisition and generation
 Easy-to-use API

« Similar to DAQmMx
« PXI triggering

* Synchronization between SMU module and PDM acquisition
« Variable clock rate and decimation factor

New Features
. PCM (pulse-code modulation) acquisition and generation APIs

. 12S, Left-Justified, Right-Justified, TDM (4-Channel, 6-Channel, 8-Channel)

. Max bit rate 24.576MHz

. SPDIF (Digital only)
. ‘Flexible Block’
. Increase the maximum total number of timing engines to 4

evenson. | 11



Demo
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Example Test Station

» Configured with a 4-up architecture
Analog reference

 For duel digital microphone microphones
module functional test.

» Optimized for both measurement Duel digital
accuracy and throughput microphone DUT

At alower overall cost than many
other turnkey solutions on the market

Rackmount IPC

PXI DSA Input Card

PXI DSA Output Card
PXI Digital Input FPGA Card

—
v—
—
-—
—
- -
-
- —
- -
- -
-
-
—
.-
—

TR UL - SN

Amplifier leading to
This system was designed in mouth simulator
partnership with NI system
integration partner Booster.

L1
=
—
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Video demonstration of this test station can be viewed on YouTube here


mailto:https://www.youtube.com/watch?v=pIckZisECTg
https://www.ni.com/en/solutions/electronics/automated-electronics-test/audio-and-acoustic-functional-test-station.html

ni.com
gl

Acoustic Functional Test

GN Audio Ensure Quality
while Speeding Development
of Manufacturing Test Systems

Successfullydeployed a standardizedtest
platform for more than 80 products and variants,
based on NI measurementhardware, Nl
TestStand,and CATS software from CIM.AS

“We consider NI DAQ hardware the industry
standard for production test applications. The
close integration with NI software ensures ready
access to our coverage requirements.”

Christian Wolf
Global Manufacturing Test Manager,

GN Audio

///* -~ .|
/ - 3

Jabra headset, designed &
manufactured by GN Audio,
tested with NI.

/
(

2.5X

TEST COVERAGE
INCREASE

2

WEEKS OF TEST
DEV. FOR NPI

6

GLOBAL
MANUFACTURING
SITES

Millions

PRODUCTS TESTED




“Our solution uses LabVIEW and PXI modular
iInstruments, including dynamic signal acquisition, to
achieve our test system cost target, meet performance

and quality requirements, and improve test throughput by
33 percent.”

Koh Chee Lit
MANUFACTURING TEST, SONY EMCS

INTERNAL - NI CONFIDENTIAL



Questions?
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