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Introduction

How to use the manual

The yellow pages in the printed manual give you the most important
information for a quick start (See section Getting Started).

Installation

To install software and hardware follow the instructions at the beginning of
chapter Getting Started / Hardware Installation.

First measurement

To check the hardware and software setup go to the section ‘First
Measurement’ in the chapter Getting Started / First Measurement. There
you will find a step-by-step instruction, that will lead you through your first
measurement.

What to read as an operator?

As an operator you should read the section Operator in the chapter User
Modes.

What to read as an engineer or a programmer?

As an engineer / programmer you should read the following chapters to get
familiar with the measurement system (minimal reading):

1. Getting Started

2. Project Management

3. User Modes

4. Test Configuration
An engineer should also read the chapter Hardware.
A programmer should read additionally the Programmers Guide that
comes as a separate manual (always available as online help file).

How to visualize data from the example database?

KLIPPEL QC



To visualize the data from the example database delivered with the software,
or from any other database (from customers or suppliers) read section
Viewing results in the chapter Getting Started.

More information

The Appendix comprises a Glossary and extended information about the
measurement technology.

/Hardware Installation

/First Measurement

/Operator

A wWwDN -

Viewing results
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Concepts

The KLIPPEL QC System is a comprehensive hardware and software
solution dedicated to test electro acoustic transducers at the end of the
production line. The robust hardware is designed for operation in production
environments. It can be integrated in a fully automated line as well as
operated manually. The following data can be measured and compared to
pass/fail limits:

e Frequency response, absolute level

¢ Rub & Buzz (impulsive defect distortion)

e Harmonic distortion (THD and Harmonics)

e Statistic process control parameters (Cpk, Ppk)

e Thiele-Small parameters

e Impedance

e Polarity
The software has three access levels (operator, engineer, programmer). An
intuitive user interface (translatable to different languages) and smart limit

setting algorithms are implemented to shorten training and setup periods for
operators and engineers.

The KLIPPEL QC System is highly flexible. Tests can be split into several
subtests each with an individual stimulus. This allows shortest test cycles
using most critical signals for testing at the physical limits. A scripting
language SCILAB (similar to MATLAB®) can be used to change the user
interface as well as to implement new measurement ideas easily (in
programmable version only).

KLIPPEL’s Meta-Hearing Technology provides most sensitive testing of
Rub&Buzz defects by isolating the impulsive defect distortion from the
regular distortion of motor and suspension. So devices can be tested up to
maximal amplitudes where the defect symptoms are almost masked by the
regular output.

KLIPPEL QC

THD
Cpk, Ppk
/S

KLIPPEL QC

SCILAB
MATLAB®
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KLIPPEL

System Requirements

Additionally to the KLIPPEL Production Analyzer hardware and the
KLIPPEL QC software the following items are required:

PC The PC should be used exclusively to control the QC System. Since QC
measurements are time critical, any program running parallel to the QC
PC software may disturb the measurements.

Attention: Anti-Virus, Anti-Spy tools and other background software may
interfere with a stable operation of the QC software. Disable any
background processes that are not necessary.

The PC should meet the following requirements:

e Pentium-IV with Hyper threading or equivalent

e Min. 1024 MB RAM, 2048 MB RAM recommended if long
measurement times are required

e 300 MB free disk space (additional disk space for measurement data)
e PC monitor with minimum 1024x768 pixel screen resolution

e Operating system MS Windows XP (Win2000 not supported!)

e USB 1.1 interface

e Firewire (IEEE 1394) interface

KLPPEL KLIPPEL QC
QC QC
QC
QC
PC
® Pentium-IV
° 1024MB 2048MB
L] 300MB
® PC 1024x768
® MS Windows XP Win2000
® USBI.1
° IEEE 1394

PC User Accounts For installation Administrator rights are required.

For running the software restricted user accounts may be used under the
PC following conditions:

e OS: XP Professional

e The user must be assigned to the Power User Group under Windows
XP. Ask your system administrator, if you are not sure about your

KLIPPEL QC o 4



windows account rights.

[ ) XP
(] Windows XP
Windows

Amplifier A conventional ac-coupled audio amplifier is required for driving the

transducer.
Recommended properties:

e Professional amplifier with balanced input.

e No (or switched off) intelligent input protection such as muting or
DSP protection.

e No (or switched off) power saving feature (switching off the
amplifier for low input).

e No DC coupling.
e AC High-pass Filter Frequency should be at 10 Hz or lower (-3 dB).
e Digital Amplifiers (Class D-Type) may also be used.

e Amplifier should be able to provide the peak values of the electric
current and voltage to the loudspeaker without limiting.

Note: Be aware that some Power Amplifier have a considerable DC offset.
When testing low current, high impedance driver (telecommunication
driver), this offset may degrade your measurement. Please measure the DC
offset with no input signal using a standard DC-voltmeter and compare it
with the required testing level. It should be less than 3% for normal testing.

DSP

10Hz -3dB

3%

Box Enclosure , : iy .
Loudspeaker drivers can be tested in closed cavities. This reduces the

production noise at the test microphone and ensures reproducible acoustical
conditions. Then reflections and damping are almost identical for all tests,
which is difficult to guarantee in free air. A box enclosure must have a
sufficient size depending on the device to be tested and the sound pressure
limit of the microphone.

KLIPPEL QC e 5



For more details, see section Optimizing Performance / SPL Tests /
Measurement Box.

/ SPL / Measurement
Box

The noise level occurring under production conditions can easily mask the
symptoms generated by a defect DUT (Device under Test). In some cases
the noise is such high that even the box enclosure and an additional isolated
test cabin give not sufficient suppression. The KLIPPEL QC System can
then be configured to recognize a corrupted measurement. With a second
microphone the ambient sound pressure is measured and the noise at the
location of the DUT predicted.

For more details, see section Optimizing Performance / SPL Tests /
Measurement Box.

Production noise

DUT

2
DUT KLIPPEL

/SPL /Measurement Box

To achieve a high SNR the acoustical output should be measured in the near
field of the DUT. Thus the measurement microphone must be able to
measure the expected sound pressure levels without limiting.

Microphone

The maximum SPL level for each microphone can be entered (during
calibration) and a warning is generated, if this level is exceeded.

In section Hardware / Accessories / Microphones a list of the provided
selection of measurement microphones are given as well as common
requirements for third party microphones.

Hints how to calculate the expected maximum sound pressure levels in a
box enclosure can be found in the chapter Appendix / Maximal SPL

DUT

/ /Microphones

“ / Maximal SPL
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Getting Started

What's new in Version 2.0?

2.0

If you are updating from QC version 1.x, you may find here a short list and
links of new features in the new software version:

1.

2.

Measure individual harmonics. Please see section
Test Configuration / Measures and Limits / Harmonics / THD

Improved Ambient Noise detection considering the test box
attenuation. Please see section
Test Configuration / Measures and Limits / Rub & Buzz /
IDD
/ / / /

Meta Hearing Technology

/SPL Tests.

w

Ambient Noise

Manual Sine Sweep for subjective tests. Please see section
User Modes / Operator / Manual Sweep

Synchronizing mulitple production lines.

Please see section Organizing Projects / QC-Start Tool /
Synchronizing multiple QC Systems

(Master Tests).

Remote Configuration of QC systems from any network connected
computer (no QC-hardware required, special license required).
Please see section Organizing Projects / Remote Configuration.
Flexible extraction of large scale data. Please see section
Statistics / Offline Statistics / Extracting data for processing

KLIPPEL QC



It is now possible to run the QC software and the R&D software
(from version 202) on the same computer.

QC1X 2.0
/ /Harmonics /
THD
/ / /
IDD
/ / / / Meta Hearing
Technology
/SPL Tests.
Ambient Noise
/
Manual Sweep
/1QC /
Synchronizing multiple QC Systems
(Master Tests)
QC
QC / Remote
Configuration
/ Extracting
data for processing
QC R&D

2.0

KLIPPEL QC



Hardware Installation

Attention: Do not connect USB and Firewire cables between PC and QC
System yet.

These cables must be connected during the software setup (see next
section)

USB PC QC

Parts of the system Please check the delivered parts. The system should contain (number of

some items may depend on options):

Nr | Description

1 Production Analyzer Power Supply,

Cable for Power Supply

3 XLR-Cable

4 Amplifier-Cable

(for various amplifier output
configurations there are 2 spare
speakon plugs, see section on
Amplifier below)

Extra Speakon Cable Connector

6,7 | BNC-Cable (number depends on
order)

8,9 | Measurement Microphones
(number depends on order)

10 Speaker-Cable

KLIPPEL QC e 9



11 USB-Cable
12 | Firewire-Cable
13 USB-Dongle
1
2
3
XLR
4
5
6,7
BNC-
8,9

KLIPPEL QC
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Connecting the
system

10
11
USB
12
13
USB s =

Wire the KLIPPEL Production Analyzer according to the schematics below.
The accessories shown in the wiring diagram are described in the chapter
Hardware / Accessories (foot switch, temperature sensor).

Front side:

KLIPPEL

S modacilen Ancivie

1. Connect the Cable for Power Supply (2) to Production Analyzer
Power Supply (1)

2. Connect the Production Analyzer Power Supply (1) to KLIPPEL
Production Analyzer (A - connector POWER)

3. Connect the XLR-Cable (3) between KLIPPEL Production Analyzer
(B — connector OUT 1) and Power Amplifier input (not shown).

4. Connect one side of the BNC-Cable (6,7) to Microphone (8,9) and
the other side to KLIPPEL Production Analyzer (D, E — connectors
MIC 1, MIC 2)

KLIPPEL QC




In the standard configuration the Mic 1 should be located in the near field of
the driver under test. It is recommended to put the Mic 1 in a box to
attenuate the production noise.

Mic2 should be mounted in free air (not in the box) in about 1m distance.
This microphone is used to monitor the ambient noise. Note: This
microphone is not required in the QC Basic version.

KLIPPEL
/ Accessories
1. 2 1
2. 1 KLIPPEL
A
3. XLR 3 KLIPPEL 1 B
4, BNC 6 7 8 9
KLIPPEL MIC1 MIC2 D E
MIC1 DUT MIC1
MIC2 1
QC
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Startswitch
(Foot, Hand)

Temperature
Humidity
Sensor

= 0

Nearfield
(Box)

Ambient Noise
(1 m Distance)

KLIPPEL

CE

= @

o eme ©:0,0

[FIREWIRE] POWER |

USB] DIGITAL1/0 | [[AMP] SPEAKER 1 SPEAKER2

LIPPEL

[—| [OuTi] outz

MIC1 LINE1 LINE2 MIC2

“—" Production Analyzer

O

Firewire

L

USB

DO NOT CONNECT
BEFORE SOFTWARE

INSTALLATION!

Power

AMP

default routing
alternative routing

KLIPPEL QC SYSTEM
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How to connect the
loudspeaker?

How to connect my
power amplifier?

Connect the Speaker-Cable (10) to KLIPPEL Production Analyzer (F-
connector SPEAKER 1 as default).

Although Klippel delivers clamps for connecting the driver, they are not
suited for daily QC work.

It is strongly recommended to make dedicated adaptors to the connection
schemes of the particular driver.

The Klippel QC system provides a 4 wire (Kelvin configuration) speaker
connection. Using the delivered clamps the 4 wires are connected just before
the clamps, so even long cables are no problem.

When making your own clamping, you may use the 4 wires to establish a
Kelvin Configuration (with Force and Sense wires) directly up to the
speaker terminals. For details, please refer to the A3-Cables specification
and the Cable Production Guide.pdf (included in written manual).

The speaker cables may be extended by standard Speakon-Speakon cables
with all 4 wires connected in a 1:1 configuration (use at least 1.5mm? wires).

Extension cables are available from Klippel as optional parts.

10 KLIPPEL SPEAKER 1
F
Klippel
QC
Klippel QC 4
4
4
Force Sense A3-

Cable Production Guide.pdf

4 1:1 - 1.5 mm?

Klippel

There are different wiring schemes required for the power amplifier
connection depending on the amplifier you are using.

Please select the amplifier type from the list below and connect the amplifier
according to the specific chapter below.

e Stereo Amplifier with Stereo Speakon Connectors , proceed with
section Stereo-Speakon Output Amplifier below.
All Amplifiers distributed by Klippel are conform to this setup!
e Stereo Amplifier with 2 Mono Speakon Connectors, proceed with
section Stereo Amplifier with 2 Mono Speakon Connectors below.

KLIPPEL QC
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e Stereo Amplifier with Cable Terminals, proceed with section Stereo
Amplifier with Cable Terminals below.

e  Mono Amplifier with Cable Terminals, proceed with section Mono
Amplifier with Cable Terminals below.

NOTE: We strongly recommend to use professional power amplifiers with
balanced audio input only. Only this kind of amplifier is described below. If
your application require a different type of amplifier, please contact Klippel
for details. In the following sections, it is assumed, that the amplifier input is
an XLR connector.

Stereo-Speakon Output Amplifier

Klippel
. 2
Stereo Amplifier with 2 Mono Speakon Connectors
. Stereo
Amplifier with Cable Terminals
o Mono

Amplifier with Cable Terminals

Klippel
XLR

Stereo-Speakon Output

e Connect the Amplifier Input to OUT1 (B) of KLIPPEL Production
Amplifier

Analyzer with the XLR-Cable (3).

e Ifyou have an Amplifier distributed by Klippel, the settings are
already done. You don't need to adjust anything.
Just connect the Amplifier Cable (4) to the Output 1 of the power
amplifier and to the KLIPPEL Production Analyzer Amplifier input
(©).

Please proceed with the section Software Installation.

e In all other cases:
Connect both inputs of the Stereo Amplifier in parallel. This could
either be done by a switch at the Amplifier or by a patch cable. This
depends on the particular Amplifier you are using, please check the
Amplifier manual.

e  Check in the Amplifier manual, that the Speakon Output of the
Amplifier as assigned as following:

Cable Terminal output at Signal
Amplifier

Speakon Output: 1+ Hot (+) Ch. 1
Speakon Output: 1- Cold (-) Ch. 1
Speakon Output: 2+ Hot (+) Ch. 2
Speakon Output: 2- Cold (-) Ch. 2

e  Mount one Speakon Cable Connector (5) to the Amplifier Cable (4):

KLIPPEL QC e 15



Cable Terminal
output at Amplifier

Connect to:
(see Label at Amplifier Cable)

Speakon Output: 1+ Speaker 1+
Speakon Output: 1- Speaker 1-
Speakon Output: 2+ Speaker 2+
Speakon Output: 2- Speaker 2-

After Mounting it should look like this:

Connect the Amplifier Cable (4) to the Stereo Output of the power
amplifier and to the KLIPPEL Production Analyzer Amplifier input

(C).

Please proceed with the section Software Installation.

XLR 3 KLIPPEL
OUTI B
Klippel
4 1
KLIPPEL C
Software Installation
1 1+ 1 +
1 1- 1 -
2 2+ 2 +
2 2- 2 -
4 5
S+ Speaker 1+
0 1- Speaker 1-
D2+ Speaker 2+
1 2- Speaker 2-

KLIPPEL QC
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Stereo Amplifier with 2
Mono Speakon
Connectors

KLIPPEL

Connect the Amplifier Input to OUT1 of Production Analyzer with

XLR-Cable (3).

Connect both inputs of the Stereo Amplifier in parallel. This could
either be done by a switch at the amplifier or by a patch cable. This
depends on the particular amplifier you are using, please check the

amplifier manual.

Check in the Amplifier Manual, that the Speakon Outputs of the

Amplifier as assigned as following:

Cable Terminal output at
Amplifier

Signal

Speakon Output 1: 1+

Hot (+) Channel 1

Speakon Output 1: 1-

Cold (-) Channel 1

Speakon Output 2: 1+

Hot (+) Channel 2

Speakon Output 2: 1-

Cold (-) Channel 2

e  Mount two Speakon Cable Connector (5) to the Amplifier Cable
(4). You will get an Y-cable with 3 Speakon connectors.

Cable Terminal output at
Amplifier

Connect to:

(see Label at Amplifier
Cable)

@) @
g { Top Speakon
(Channel 1)

2

Speakon Output: 1+ Speaker 1+
Speakon Output: 1- Speaker 1-
a.ker

'1+._ 2
Bottom (-)
Speakon (24
(Channel 2)
Speakon Output: 2+ Speaker 2+
Speakon Output: 2- Speaker 2-

After Mounting it should look like this:

KLIPPEL QC
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The Cable: The Connection to Amplifier:

3 R o k\,: 3 ” —— =~ oRwONTURE

2 Speakon
outputs of
Amplifier

Connect the prepared Amplifier Cable (4) to the two outputs of the
power amplifier and to the KLIPPEL Production Analyzer
Amplifier input (C).

Please proceed with the section Software Installation.

XLR 3 OUT1
1 1+ 1 +
1 1- 1 -
2 2+ 2 +
2 2- 2 -
4 Speakon 5
3 Y

19 ;2 )
+ Speakon]WER
> CiliE1)
s+ Speaker 1+
0 1- Speaker 1-

Speakon (1-)
Al
(iBiE2)

12+ Speaker 2+

1 2- Speaker 2-

KLIPPEL QC
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. 4 KLIPPEL

e Connect the Amplifier Input to OUT1 of Production Analyzer with
XLR-Cable (3).

e Connect both inputs of the Stereo Amplifier in parallel. This could
either be done by a switch at the amplifier or by a patch cable. This
depends on the particular amplifier you are using, please check the
amplifier manual.

e Use Amplifier-Cable (4) with crimped ferrules (open wires).

e Connect wire labelled Speaker 1+ to Amplifier OUT1 HOT (+)
Connect wire labelled Speaker 1- to Amplifier OUT1 COLD (-)
Connect wire labelled Speaker 2+ to Amplifier OUT2 HOT (+)
Connect wire labelled Speaker 2- to Amplifier OUT2 COLD (-)

Cable Terminal output at Connect to:
Amplifier (see Label at Amplifier Cable)

Stereo Amplifier with
Cable Terminals

Vil

Terminal Output: 1+ (red, hot) Speaker 1+
Terminal Output: 1- (black, cold) Speaker 1-
Terminal Output: 2+ (red, hot) Speaker 2+

Terminal Output: 2- (black, cold) Speaker 2-

KLIPPEL QC e 19



After Connecting it should look like this:

Wires from
Amplifier Cable

Patch cahle for ' IR L A e S -- | XLR Amplifier
parallel input - S gy gl input fram PA

e  Connect the other end of the Amplifier Cable (4) to the KLIPPEL
Production Analyzer Amplifier input (C).

e Please proceed with the section Software Installation.

D XLR 3 OUT1

L]

o 4

. Speaker 1+ “ 1 + 7
Speaker 1- “ 1 -
Speaker 2+ “ 2 +
Speaker 2- “ 2 -7

Speaker 1+
1- Speaker 1-
2+ Speaker 2+
2- Speaker 2-

KLIPPEL QC
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. 4 KLIPPEL
° Software Installation

e Connect the Amplifier Input to OUT1 of Production Analyzer with
XLR-Cable (3).

e Use Amplifier-Cable (4) with crimped ferrules (open wires).

e Connect wire labelled Speaker 1+ and Speaker 2+ to Amplifier HOT
(+) output.

e Connect wire labelled Speaker 1- and Speaker 2- wire to Amplifier
COLD (-) output.

Mono Amplifier with
Cable Terminals

Cable Terminal Connect to:
output at Amplifier (see Label at Amplifier Cable)

OUTPUTS
1

Terminal Output: 1+ (red, Speaker 1+ and Speaker 2+
hot)

Terminal Output: 1- (black, Speaker 1- and Speaker 2-
cold)

After Connecting it should look like this:

e Connect the other end of the Amplifier Cable (4) to the KLIPPEL
Production Analyzer Amplifier input (C).

e  Please proceed with the section Software Installation.

) XLR 3 OUT1
. ( ) 4
. Speaker 1+  Speaker 2+ +

KLIPPEL QC o 21



Before you begin

. Speaker 1-  Speaker 2- -

OUTPUTS
1

1+ Speaker 1+  Speaker 2+
1- Speaker 1-  Speaker 2-
. 4 KLIPPEL
C
. Software Installation

Software Installation

The installation program leads you step by step through the software
installation process.

Make sure you are not running other programs on your computer, especially
previous versions of dB-Lab.

Important information for users of the KLIPPEL R&D System:
Different Software versions of the Klippel Measurement System can now be
installed and removed as individual packages. So the installation of the
Klippel QC system as well as one or more R&D installations can be
installed and used on one PC. However, it is not possible to use them in
parallel. See the dB-Lab manual for details.

If you have already connected the PC to the USB or Firewire port of the
KLIPPEL Production Analyzer, disconnect the cables. The installation
program will ask to connect the cables during the installation process.

Important Information for Windows XP:

You need administrator privileges to install the software.

The QC setup needs to modify entries in the local system registry.

If you don’t have administrative privileges, ask your System Administrator
for help.

dB-Lab

KLIPPEL R&D System

KLIPPEL QC
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Installation

Klippel

PC Klippel QC
R&D
dB-Lab
PC KLIPPEL USB
Windows XP
QC

1. Insert the Klippel Analyzer CD into your CD-ROM drive.

2. If the setup does not start automatically, choose Run... from the Start

menu, enter D:\setup (where D: is the letter of your CD-ROM drive)

in the dialog box, and click OK.

Follow the on-screen instructions.

4. During the installation you must calibrate the system. If you need
more information for these steps, please refer to section Hardware /
Calibration / Check of Accuracy.

W

1. KLIPPEL CD CD-ROM
2. Run
D:\setup D: CD-ROM
OK
3.
4,

/ Calibration / Check of Accuracy

Viewing results

The QC example database
C:\Documents and Settings\All Users\

Application Data\Klippe\QC\Examples\QC Examples.kdb
as well as any other database with measurement data created by the QC
system can be viewed with the KLIPPEL dB-Lab software. This section
describes how to view data with dB-Lab.

Note: For further information see also the separate dB-Lab manual. It is
part of the online help (Press F1, while in dB-Lab).

QC
C:\Documents and Settings\All Users\
Application Data\Klippe\QC\Examples\QC Examples.kdb

QC KLIPPEL dB
Lab dB-Lab

dB-Lab
dB-Lab F1

KLIPPEL QC
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With the QC software installation dB-Lab is already installed on your
computer. To view a database on a computer with no QC system installed,

you may download a free viewer version of dB-Lab from the website
www.klippel.de .

Requirements

QC dB-Lab
QC www.Kklippel.de

. Common to all Klippel Measurement Software is the concept to store all
What is a database? information of a test in one single (binary) file. This file is based on a
database structure and contains the test setup, reference measurements,
limits, results and so on. When copying the database, all information is
transferred, there is no need to group or pack multiple files. Another benefit
is the synchronization of setup and results by design, which always allows to
investigate the setup for any result.

Klippel

An easy way to open the Example database is:
1. Launch QC-Start (Engineer mode)

2. Open the Example Folder from the View menu
<7 QC Start
Setup Calbrate  System | Wisw Tools Help

Templates
Select Test I b first b3 Current Tesk
Create Mew Test Refresh

ENGINEER - MODE

Viewing the Example
database

Klippel QC 2.0

3. Double click on the QC Example.kdb file.
4. Select the root folder entry (\ on top of the list ) and press OK, if
Open Project dialog opens.

5. Double click on the blue QC icon to open the default windows.

Project  Edit View Operation Extras Window Help

BEtyes d=iER|E|®me)|

=] uﬂg QC «

6. Proceed with section The Desktop below for exploring data.

1. QC

KLIPPEL QC o 24



3. QC Example.kdb

4. \
OK

5. QC

6. The Desktop

A dB-Lab database has the filename extension kdb. The simplest way to
open a database is to double-click the database file in the windows explorer.
dB-Lab will start and open the database automatically.

1. Select the root folder entry ( \ on top of the list ) and press OK, if
Open Project dialog opens.

How to open a
database?

B open Project [+]=]
EW DMy First Project 0K I
-- Iy First Project [CASystem
- System n;] oc Cancel |

Organize... |

2. Double click on the blue icon (labeled QC) to open the default
windows

4~ dB-Lab Pro 201.330 - Debug
Project  Edit View Operation Extras Window Help

BEtyes d=iER|E|®me)|

3. Select other result windows from the Result Window List (see
section The Desktop below), if required.
You may export, print or change graphs.

dB-Lab kdb
Windows dB-Lab
1 \
OK
2 QC
3.

The Desktop

KLIPPEL QC e 25



The database is organized like a file system. As in Windows, you have

How d_ata 1S Folders, Files, and shortcuts. The "files" are objects that represent the tested
organized? driver. When you open a driver, you will see operations that have been or
can be applied to them, and view the results of these operations.

QC databases consist of one operation only by default (QC/QC).

Elements Definition

D Like a folder in the Windows file system a folder can contain

Fol-der files (objects), other (sub) folders, and shortcuts to other folders
(default: root) or objects. In dB-Lab Pro, they are used for project
management.
(not available in dB-Lab lite)
u:] i Represents the device under test
Objects
(default: QC)
E . The term operation stands for any kind of measurement or
Operatlon calibration to produce or display data. The operation is applied

(default: QC) to a given object and produces results as an output.

Result The result is the output of an operation usually in numerical or
graphical form. Besides display, the information can be exported
to a report, the clipboard, or a file.

Windows
QC QC/QC
|:| Windows
dB-Lab
dB-Lab
QC
QC
The Desktop The Desktop consists of the following elements (double-click the A~ QC

operation to open default result windows):

KLIPPEL QC
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Viewing data

Frojct Edt Vew Cpematon Exrm Window Heb
ETRed H=RA &
=2]

qoc
=f

o Surrenany (00 - 00)

PAS

Impedance

THD

Sound Pressure [dB]

: i Result §
Windows

Pass: 1 Fail: 0 Test: QC Exal
Temperature 22.4 °C
Humidity ar %

nam. Value l]lnit ba.u-annnnﬂﬂ

JCC ety contrel - 05:14 2007-04-26_[70KB dita 117 KB setup]

The Project pane displays a QC object with its operations. With the Result
Window List you can manage the results (charts or tables) that are
displayed in the Result Window area.

B [0 < BampkDitabase (14 ME)

Note: A QC database normally contains only one driver object (QC) with
one operation (QC). Do not change the names 'QC"!

EQC

QC

QC QC
QC “QcC”

The Result Windows show the measured curves (Frequency Response,
THD, Rub&Buzz, Impedance) as solid lines. The corresponding maximal
and minimal limits to each curve, that describe the allowed deviations of a
good loudspeaker, are displayed as dotted curves.

1. Double-click the blue QC operation icon to open the default Result
Windows

KLIPPEL QC
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2. Check the related check box in the result windows list to open
further windows.

Froject Edit ‘iew Operaion Exfras ‘Window Help f
B St dNFRS 0K M@

.y Control Panel (QC - QC)

default windows

OmEx @80
Chart 1
Chart 2
O Chart 3
O Chart 4
O Chart 5
O chart & Check to open other
O Chart 7 .
O chrts result windows
Surmmary
Control Panel
O Settings
O scilab Log
O Ferformance
O Calibration Waveform
O Calbration Spectrum

T X W NNV W VNG W | WV PN VWY Y W W W

‘IE Y P P W

S

A A 2ha a0 S0 Ay S0 AN

The following windows can be displayed:

Result window Content

Chart 1 Frequency response and all active distortion measures (THD,
Rub & Buzz).

Chart 2 Impedance

Chart 3 Harmonic Distortion (single orders, THD)

Chart 4 Rub & Buzz crest factor, IDD performance measure

Chart 5 Phase

Chart 6 Spectra of voltage, current (impedance task)

Chart 7, 8 Not used

Summary Output window for Pass / Fail information and details

Control Panel Control elements for start/stop measurement
(active in user mode only)

Settings List of all test settings for reference when viewing

Scilab Log Output of Scilab routines for debugging or logging.
Intended use for programmable version only.

Performance Time Analysis of the test.

Calibration Waveform | Result of internal synchronization and amplifier self test. For
trouble shooting only.

Calibration Spectrum | Result of internal synchronization and amplifier self test. For
trouble shooting only.

The Summary Window displays the test result (PASS/FAIL) and measured
parameters like resonance frequency fs or DC resistance Re. In case of a
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Reports

FAIL test result the parameter that hurts a limit is displayed red in the table
below PASS/FAIL.

The Control Panel is deactivated since no user is logged in to the QC
System. The panel contains control buttons (e.g. to start tests or to log out),
if a user is logged in.

THD
)
QC
2.
1 THD
2
3 THD
4 IDD
5
6,7,8
/
/
Scilab Scilab
/
fs Re
/
QC

The dB-Lab Pro (part of the QC system) allows creating customizable
HTML reports that contain the measured data. To learn more about the
report tool, please refer to the dB-Lab manual.
dB-Lab QC

HTML dB-Lab

First Measurement

This section gives a step-by-step instruction how to setup the QC system for
first time usage and how to perform the first measurement. It is
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Quick Setup Guide

Create a Test

recommended to work through this section in order to check for a correct
hardware and software setup.

QC

There is a very concentrated instruction guide available that
summarizes the usage of the Klippel QC System on two pages.

Quick Klippel-OC Setup Guide

KLIPPEL

OPERATOR

This guide is intended to be placed near the QC system for reference and for
new users.

The next chapters describe all steps of this Quick Setup Guide in greater
detail for a better understanding.

2 Klippel QC

QC

1. Please follow the steps below. Start the QC-Start Tool in the engineer
mode. Use the desktop icon

or choose Start/Programs/Klippel Analyzer/QC/QC-Engineer
from the Windows Start menu.
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The QC Start window opens.

Setup  Calbrate  System  Wiew Tools Help

Select Test I | j
Create Mew Test E | Delete |

o |

ENGINEER - MODE

Klippel QC 2.0

The drop down list Select Test contains tests, that are already set up
for the production line.
No test is prepared yet so we have to create one.

2. Press button Create New Test.

Select a template according to the driver you want to test:

Template fsrange | Rerange SPL SPL time
[Hz] [Q* limit [s]

range

[HZ]
Subwoofer 10-50 2-8 20 - 200 2
Woofer 20-150 2-8 20 -1000 1
Midrange 100-500 | 4-38 50 — 2000 1
Tweeter 400 — 3k 4-8 200 — 20k 0.5
Horn Driver 200 — 2k 4-16 400 — 20k 1
Microspeaker | 200-2k 4-30 200 — 5k 0.5
Headphones | 30-400 10 — 2007 20 - 20k 1

3. In this example a woofer shall be tested.
Select the template according to your particular test object.

Note: For basic version users, you must select the fast version of the
templates (with keyword fast in the template name). The standard

template not supported in Basic version.

Type in a test name ‘My first measurement’.

Mame IMy first Measurement

Template IW’oofer j

4. Press the OK button.

1 If Reis outside this range, please scale level relative to the middle specified value
of Re (the higher Re, the higher the level). See Manual section Optimizing
Performance.

For Re>30 Ohm, special hardware version required.
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Press the Start button. The main program dB-Lab will open and a
login dialog may appear (depending on your QC-system user
administration). If required, log in in the engineer level.

- dE-Lab [=[=]. IO7 =]
Fipgact Bt Ve Cperstion  [atres M Helg
fledden JEFA [F =0 @
=
- P I ==
e = |
D g:ll HLEPIL
O | oll o
oo % 8m ImEr]
. f
L - e

Er999993993
SR SRR

{0 Pertovanes
{1 Calbration Wasehom
1 Coloration Sgestrun

?
[ =

] s
Ready |50 1144 B W ot nasnu wark AR
QC
Windows Start/Programs/Klippel
Analyzer/QC/QC-Engineer
QcC
fs Re SPL SPL
3
[Hz] | [Q] [HZ] [s]
10-50 2-8 20 -200 2
20 -
150 2-8 20-1000 1
100 —
500 4-8 50 -2000 1
400 —
3K 4-8 200 — 20k 0.5
200 —
7K 4-16 400 — 20k 1
200 —
K 4-30 200 — 5k 0.5
30 - 4
10 - 20 20 - 20k 1
400 0 0
Re Re
Re 30 Ohm
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Configure Test

dB-Lab
QC

After logging in the main screen is visible and a property page is opened up.

ﬂm

ad ke Tosh | Lists | Login |
= Tk Langasgn [EH 7]
= T o

» o Praiiss + rpedsrce.
L Frwh

L}
a

uf
me

[ Cottwation Wasetom

I Calbwtion Specnre ikt

Polarity
inbient otz
e
EndHaman

Voo Gl - B e e |
vk (g es DK

LR ]

vt B

[ ]
l_Jilﬁj

s
mack: [ 1144 B [ o Pratromasurmmard (314 155

Note, that the Property Page in the foreground may hide the desktop
partially. Just move the property page according to your needs with the
mouse as indicatad.

Warning:

Don’t change the operation name "QC" in the project pane (top left) or on
the Property Page "Info". The name must stay as "QC" for proper operation.
The name of the test is used as database name (right bottom corner of the
dB-Lab frame) for fast identification.

66QC’5
dB-Lab
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Follow the steps to configure the test according to your needs:

Enable Measurements Check, if all measurement options are enabled that are required to be tested.

1. Select the page Tasks of the Property Page.

2. Select Impedance from the Tasks List (Top list of the Page).

3. Select section Measurements in the Parameters list (bottom list).
Suby| =]
|nu-l Login |

ks Language |[EM ¥

I Stat
o Impedance

® Sound Pressure
L Firish \

Add Femove LI LI

Parameters

Stimulus

E Measurements
Frequency Resp. ..
Average Level =2
Rub+Buzz ~
Polarit ¥

En- / Disable the measurements you need.
4. Repeat this step for all tasks in the task list.

Set the hardware routing of the microphones and of the speaker channels

Set Routing and Serial and allow Serial Number prompt / barcode input according to your needs:

Number Handling

For both settings, open the page Tasks of the Property Page.

Select Start from the Tasks List (Top list of the Page).

Set the routing in the accordingly labeled section.

Set up serial number handling in the section Serial Number.

You may use the barcode reader when configured as keyboard input
device. See also section Hardware / Accessories for more details.

Subwoofe| [<]
Tazks I
Infa
Larmuoge [e0 =

Tasks'

I Stat &\

Impedance
 Sound Pressure
L Finish

bl

Add.. Remove LI LI
Parameters
B Routing é

Qutput Speaker 1
Input Mic 1
EunﬁgurallunK
B Serial Number
Made @ off
' Prompt For SH
 Automatic

b=
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Set up result logging Set the options regarding data and result export / logging.

1.
2.
3.
4.

B LD~

Open the page Tasks of the Property Page.

Select Finish from the Tasks List (Top list of the Page).

Set the export options in the section Data Logging.

See section Test Configuration / Serial Number Handling for details.
-| Login | =

Tasks Language: IEN =

I Start
& |mpedance
® Sound Pressure

L Finish &
Add.. Remave il LI

Parameters
B Data Logging
Summary ~

all Results 2
Target Folder @ At

© Custom

/ Serial Number Handling

Adjust SPL Voltage and These two parameters are most important for the SPL setup.

Frequency Range Check or adjust them carefully.
SPL 1. Open the page Tasks of the Property Page.
2. Select Sound Pressure from the Tasks List (Top list of the Page).
3. Set the Start and Stop frequencies.
4. Set the voltage of the test.
Note, that this voltage is the terminal rms voltage of the driver.
1 | Login |
T Language [En =]
I Stat
o Inipedance
® Sound Pressure
L Finish
Add... Remave LI LI
Parameters
B stimulus -
)1
¥ speed Profile  *
T veltage Prafile | * fa
B Measurements
SPL SPL

bl ol e
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Adjust the Microphone
Headroom

For Rub&Buzz testing it is strongly recommended to optimize the dynamic
range of the input channel. This can easily be done by amplifying the input

signal to fully exploiting the input range. Thus the best resolution is

availbale for the reliable detection of even smallest defects and artefacts.
1. Press the Start button of the Control Panel.

2. Open/ Select the Summary Window

3. Expand the HTML link Show signal characteristics (sound

pressure). A table will be shown with the signal properties of the
recorded signals. Look for the value in the line Headroom Input A.
4. This value should be between —10 and —3 dB (0dB corresponds to a

full scale input).

If not in this range, adjust the parameter Input Gain 1 by the

following rule:

Add abs( Headroom Input A + 6dB ) to Input Gain 1 parameter.

Or use the following table:

Headroom Input A Add to Input Gain 1
0 dB (marked red) Reduce Input Gain by

- overloaded input 20dB!

-6 0 (Ok)

-20 14

-30 24

-40 34

Note: If the input headroom is below 30dB, it is strongly recommended to
use a more sensitive microphone (for headphone and micropseaker testing).
There are several options available.

See also section Hardware / Accessories / Microphones.

For more details, see section Optimizing Performance / SPL Tests / Optimal

Signal Noise Ratio (SNR).

Rub&Buzz
1.
2. /
3. HTML
4, -10 -3dB

0dB

A+6dB 1

KLIPPEL QC

e 36



A 1
0dB > 20dB!
-6 0 (Ok)

-20 14

-30 24

40 34
30dB

/ /Microphones

/SPL / Optimal Signal Noise Ratio
(SNR)

. These two parameters are most important for the impedance setup.
Adjust Impedance P P P P

Voltage and Frequency
Range . Open the page Tasks of the Property Page.

Select Impedance from the Tasks List (Top list of the Page).
Set the Start and Stop frequencies.

Set the voltage of the test.

Note, that this voltage is the terminal rms voltage of the driver.

Check or adjust them carefully.

B

St
s Impedance
o Sound Pressure

L Finish

Add Remove LI LI

Parameters

B Stimulus -
Start )
Stop 1000
Time 2
Wolkage s

5. Press the Start button of the Control Panel.
[ Controrpanci oo ——|

(o] [ Z

O fer,

6. Open Result Chart 2. Check the impedance curve smoothness.

If the curve is noisy, please refer to section Optimizing Performance /
Impedance / How to find optimal excitation level and time for further
adjustment and optimization.
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When finishing this step, the complete measurement parameters are adjusted
correctly.

i S

Once the measurement parameter setup is finished, the limits can be set.
The following sections describe the limit calculation based on measured
reference DUTs. This is the easiest way to get consistent and reliable limits.

Limit Setting

DUT

1. Open the page Tasks of the Property Page.

Measure Reference Press the button Activate Limit Calculation Mode.

DUTs =
i Limits | fn |
D UT Activate Limit Calculation Mode
[+] Parameters

Impedance

Re

fs

B Frequency Response
Calculation Shift
Shift Mask *
T Jicter

2. Press Control Panel — Start button.
[ controrpancitac-0o——1

O N[ Z‘

O fer,

The Reference Units (DUTSs) are measure now.

Note: In the Basic version only one Reference DUT is supported. Please
skip the following steps referening to multiple reference DUTs.

3. Press the OK button on the Property Page Limits to calculate the
limits.

4. The results of all reference DUTs are shown in the result chart as
well as the calculated limits. The example shows the fundamental
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SPL curves of the reference DUTs.
oo " —®mom)

—

L.
2.
DUT
DUT
DUT
3. OK
4. DUT
DUT SPL
Remove strongly When mealstliri)ng 2nu%)t.ipli: Ilj}eferencteh]?[U;F}f, i‘[f mlight happen. that1 .t(lile tes{ts
deviating DUTs are c.ormp e : y m' ien 01§e or ' at other failures cause invali re;su S.
In this case simply disable the invalid reference tests from the DUT list:
DUTS DUTs
#1
#2
O#3
#4
#5
Ous
o7

You may label the reference DUTs with an entered serial number string to
separate multiple Golden Units. For more information, refer to section Test
Configuration /

Reference Units.
Press the OK button on the Property Page Limits to recalculate the limits.

DUT
DUT

DUT
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Check and Adjust

Reference Units

OK

Now, the results of all reference DUTs are shown in the result chart as well

P as the calculated limits. The example shows the fundamental SPL curves of
Limits
the reference DUTs.
After removing the strongly deviating DUTs, the example reference DUTs
are all within the tolerance range of the SPL measure.
A Chart 1 (QC - QC)
However, it could be required to modify the default limits:

1. Make sure the Limit Mode is activated. The Button Activate Limit
Calculation Mode must be pressed on the Property Page Limits.

2. Select from the Parameters List the measure, for that the limit
settings shall be changed. To each measure an own section is
assigned.

3. Press the (+) sign left of the section to expand all settings applicable
for the particular measure.

Limits | foi |
ivate Limit Calculation Mode
Parameters
Impedance
Re
fs
E Frequency Response
Caleulation Shift
Shift Mask * _{:g
I Jitker i
Modify the parameters. Note, that for some parameters a new
window for entering the values (matrices) must be opened as
indicitad above:
File Edit WYiew
respShit = [ =
B i W@ :I
=l
From Clipboard| ok | cancel |
vertical shift for upper and lower limit
Format: Frequency [Hz], +Shit [dB], -Shift [dB]
The name of the parameter may be ommited. Just enter the numbers,
separate values by a Space and lines by Enter.
See section Optimizing Performance for more information on the
settings.
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4. Exit the Limit Mode.
Release the button Activate Limit Calculation Mode.

DUT
DUT SPL

DUT DUT SPL

It is good practise to check the measurement and limit setting on a selection

Trial Run of DUTs. Make sure that all defect drivers are detected accordingly.

Note: If the test fails, check the measure that failed from the list in the
summary result window (red marked items). It may be required to widen up
the limits or to restrict the frequency range of these limits. More details you
may find in the section Test Configuration / Limit Calculation.

After the successful Trial Run the system is configured correctly and the test
may be used in the Production Mode.

DUT

/ Limit Calculation

QC

Logout .
To log out and shut down the QC system proceed as following:
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1. Press Logout button in Control Panel to log out.

4~ Control Panel {QC - QC) M=l B3
O
{ | start
[Space] H
[] Repeat [ 4
[F]
B Logout
[F&]
b 4

2. When the dB-Lab software is not automatically closed, open the
Project menu and choose EXxit to shut down the QC system or press
{ALT-F4}.

Note: The QC system can be set up to close dB-Lab automatically after
logging out. For details, see section Organizing Projects / QC Start
Configuration.

QC
1.
2. dB-Lab
Alt+F4 QC
QC dB-Lab
/ QC Start Configuration

Run Production

While the set-up of the system needs some background information about
the driver (DUT) and the Klippel QC system, the Production Mode is
intuitive and minimalistic.

1. Simply double click on the icon Klippel QC Operator.

Klippel QC
Operakor

2. Select a prepared Test from the QC-Start Select Test — list.
All tests configured according to the above sections are listed and
are ready for production.
Select for example the prepared test "My first Measurement".
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7 QC Start

Setup  Calibrate  System  Wiew Tools Help

Select Test “Woofer!3 j

by firgt Meazurement

Create
typl
type

Start I Close

ENGINEER - MODE

3. Press the Start Button.
dB-Lab will be opened and a login dialog may appear (depending
on your QC-system user administration). If required, log in in the
operator level with login and password.

4. Start testing simply by entering a serial number or pressing the
Start button or using an external foot switch.

4~ Control Panel {QC - QC)

S
O 2 |

5. After testing logout from dB-Lab and close QC-Start.

For more information on the Operators point of veiw, please refer to section
User Modes / Operator.

DUT Klippel QC

1. Klippel QC
2 QC
3.
dB-Lab QC
QC
4.
5. dB-Lab QC
/ Operator
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Before use in production

Before using the QC system in the production process we strongly
recommend to do an 8-hour performance test of the system in the production
environment by means of the QC Performance Test tool.

Due to stability requirements of a production environment, and the
flexibility and fast operation of the Klippel QC System, the PC needs a
sufficient performance to run the software. The QC Performance Test tool
helps to evaluate whether a PC can run an uninterrupted QC Test, and can
give some troubleshooting hints.

Note: Do not use the PC for other purposes during the test. Depending on
the hardware configuration, the PC may appear unresponsive for minutes.
You can click STOP anytime to cancel the test, but cleanup may still take a
while.

1. Install the QC System in the production environment.

Open the QC-Start Tool in the engineer mode

(choose Start/Programs/Klippel Analyzer/QC Start (Engineer))
3. Choose QC Performance Test from the System menu.

The QC Performance Test tool is started.

4. Select Production Test in the Select Test box.

5. Press button Go.
While the test is running the LED-style indicator shows the errors that
occurred during the test. For a good system, no error should occur.
There are two types of errors shown: "Sync error" and "BCO error".
Normally, hardware problems cause only "BCO errors", while performance
problems cause both types of errors.
Click Report to show a report of the last test or test sequence. For a longer
history, click Log... to show the log file.

If errors occur during the test, see chapter troubleshooting how to identify
them and fix the problem.

&QEPerformanceTest B3 I

Select Test: Production Test | 3 Gol

8 howr Production Test: strongly -
recommended before using the spstem on I™ Show addiional Tests
the production line

Recent Test Statistics:

| Test | durm last run | last passed | 1ating
«  Buick test 5:00 07/14/06 14:04:00
& Owvemight Production test  8:00:00 0713406 17:23:49
Hardware Diagnostics never

Feset | Test Report... Log...

Current Test Level

|Pass

5:00: Exit Test
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QC QC

8
QC
PC QC
PC QC
1. QC
2. QC
Start/Programs/Klippel Analyzer/QC Start (Engineer)
3. QC
QC
4,
Go
LED
2 “ Sync " “ BCO ”
“ BCO § 2
Log...

How to go on (working with the
manual)

Once the KLIPPEL QC System is installed and checked, you should make
yourself familiar with the system.

As an Operator you should now read chapter User Modes / Operator.
As an Engineer you should read the chapter Organizing Projects.

If you need more information about the user interface, you should read the
chapter User Modes.

If you need information how to setup a measurement, you should read the
chapter Test Configuration

It is strongly recommended to read the contents of the manual carefully.
This way you'll have at least the headlines in mind, when using the system.

KLIPPEL QC
Operator
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Organizing Projects

Overview

The QC-Start tool is the central interface to start and create tests, to access
calibration procedures and to determine if and how the QC System is started
after a Windows restart. This chapter describes how to use the QC-Start tool
as an engineer and how to work with templates.

The section QC-Start INI File shows how to change default storage
locations and how to modify the behavior of the QC-Start tool.

The section dB-Lab explains the differences between the usages of dB-Lab
in the QC System compared to the KLIPPEL R&D measurement system.
This is for people who already use the KLIPPEL R&D system and want to
operate the QC system now.

QC QC
Windows QC
QC
QC INT
QC
dB-Lab QC dB-Lab KLIPPEL R&D
KLIPPEL R&D QC
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Start up

Create / Open
a Test Setup

QC-Start Tool
QC

The QC-Start tool can be started in two different modes:

1. In the Operator Mode it is used to select and start a certain test setup.
2. In the Engineer Mode it can be used additionally to

- create / delete a test setup

- start the system calibration

- managing Master Tests

- managing access rights of operator

Both operating modes of the QC can be easily started using the icons

Klip
Engin

on the desktop or using the Start menu items:

o Start/Programs/Klippel Analyzer/QC Engineer
o Start/Programs/Klippel Analyzer/QC Operator

QC
1. QC
2 QC
- /
QC
. / IKlipel /1QC
o / IKlipel /1QC

The QC-Start should be used to open, create, delete or start a test. Any test
should be created from a template.

Open an existing test setup

/ 1. Open the QC-Start Tool in the engineer mode
(choose Start/Programs/Klippel Analyzer/QC-Engineer)
2. Select a test from the drop-down box Select Test.
3. Press Start button and log in as ‘Engineer’
=
&~
regte New | esl elete U
Create New Test | Dielet | S
g
o |}
ENGINEER - MDDE X
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Create a new test
1. Open the QC-Start Tool in the engineer mode
(choose Start/Programs/Klippel Analyzer/QC-Engineer).
Press button Create New Test.
Select a template from the drop-down box Template.
Type in a unique name for the test.
Press OK button.
Press Start button and log in as ‘Engineer’.
Set up test tasks, generator and limits (see chapter Test
Configuration)

NNk wDd

< Create new test
MName IMy first M eazurement
Template IFast SPL+Imp [Twester) j
aK I Cancel |
A
QC
1. QC
Start/Programs/Klippel Analyzer/QC-Engineer
2.
3. “ ”
1. QC
Start/Programs/Klippel Analyzer/QC-Engineer
2.
3.
4.
3. OK
6. “ ”
7.

Delet test 1. Select the Task to be deleted.
elete ates 2. Press button Delete.
3. Confirm to remove the task from the list.

Klippel QC Start B
{ ] E Delete kesk "My Firsk measurement'?
-

‘fes Mo |

Note: Pressing the Delete button only deletes a test from the Select Test
box. It does not delete the corresponding database on the hard disk.
As a consequence, a deleted name cannot be used again, since the data is
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still available on the hard disc.
You have to permanently delete a test to use a test name again (see below).

Permanently delete a test

If you want to permanently remove a test and all connected data you must
additionally to the procedure “Delete a test” above delete or move the data
folder associated to this test.

1. Before deleting the test from within the QC Start tool, select View /
Current Test from the QC-Start menu. An Explorer instance of the
data folder will be opened.

2. Use the Explorer functions to delete or to move the data.

You must remove the folder name from the Test-folder to use this
test name again.

1.
2.
3.
1 QC QC
/
2.
Create a tem p late Once you have set up a certain test, you can save it as a template. A template

stores the test sequence with generator and limit calculation settings. It must
not contain reference DUT or measurement data. Follow the steps to prepare
and save a test setup as a template:

1. Open the test setup you want to store as a template (see section
above).

2. Store database using the Export Selection Icon E button in the dB-
Lab icon toolbar. Specify as target the template directory. The default
directory is
C:\Documents and Settings\All Users\Application Data\
KlippeNQC\QC\templates

3. Logout from the system, go back to QC-Start. Open the Templates
Folder using the View menu.

<« QC Start [ x| I

Setup  Calbrate  System W Tools  Help

Templates
Select Test I My first M4 Current Test
Create New Test Refresh

ENGINEER - MODE

Klippel QC 2.0
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4. Open the database by double-clicking the stored database in the
explorer window. Press OK, if the Open Project dialog pops up.

5. Click on the A QC operation.

6. Log in to the QC System by pressing the @ button from the dB-Lab
icon tool bar. If not already available, open the property window by

pressing the =] ' button. Click on the Property Page Tasks and select
Clear Results from the Menu.

Infa Tasks ILimits I Lagin I

Tasks Language IEN 'I

[C Start
®  Preconditioning
® Sound Pressure + Impedance

L Firish
REz - Type RS
Impedance - Sm... | 12 j

Shaow Scripk Info
Shaow Errar Log

] vaoltage at speaker

Seleck Hardware. ..

Feload |

ot | Hep | Ciose |

7. Click on the Property Page Limits and activate the Limit
Calculation Mode. Delete all DUTSs by pressing the Delete All
button.

S - ||

Infi ITasks Lirriit |Login I

I Activate Limit Calculation Mode

DUTs Parameters

#1 E Frequency Response
Alignrment OFff

Microphone ; position of microphone
used ko measure rub+buzz

Edit4|-—
oK I Help | Cancell

8. Log out by pressing the Logout button in the Control Panel.

9. Exit dB-Lab by choosing EXit from the Project menu.

10. It is good practice to compress the created template to minimize disc
space. In the Explorer Window click with the right mouse button on
the template — database and select Compact Database.

The template is now available from the test list within the QC-Start
software.

DUT
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Synchronizing
multiple QC Systems
(Master Tests)

QC

C:\Documents and Settings\All Users\Application Data\
KlippeNQC\QC\templates

3. QC

2. dB-Lab

OK

= QC

W
il

Q

@]

DUT

dB-Lab

QC

When multiple systems are used to test the same driver type, it is highly
desirable to have identical setups and limits. This can be achieved using the
Master-Template functionality.

Not only lines at one location but also multiple factories can be
synchronized using that technique.

The basic idea is to have a central folder (Server) in the network, were the
Master tests are stored. Master Tests are simply databases with setup and
limits stored at a specific place.

Server
Setup + Limits
=

VY
‘ ——

Site B
At each start of a test with enabled Master function, the Master Test from
the server location will be copied to the test folder. So it is guaranteed that
the test is running using the latest version on the server. An update of the
test configuration for all lines can be done globally with much less effort
than updating each QC-System.
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A special function supports the modification or update of the Master-
Template.

This can be done from each connected QC-System or even from a
remote computer with network access.

QC

QC

To activate the Master function for a test, this Test must be created based on
a Master Test.

First, the Master-Template folder location on the Template-Server must be
configured.

Open QC-Start and select Setup / Edit Settings. The configuration property
page will be opened.

 Test Database Paths
Ly =
+

Templates I{KIippElQE}\T emplates

Using Master Tests

Mew Tests pattern: I{KIlDDeIE!E}\Tests\{TeslName} _I + |

Help |
 Dperator Right
I™ Create a new test ¥ Wiew template folder
™ Delete atest [V Wiew cument test folder
™ Calibrate Production &nalyzer ™ Wiew examples folder
I Calibrate microphone " Fun peformance test
[™ Configure autostart I™ Check installation

~ ¥ Use Master Test

aster Test path I l%

Operatar rights: [™ Create Master Test
I™ Update Master Test
I Fiun offiine tests

Operator Start Parameters I Engineer Start Parameters I

¥ Exit after logout ¥ Hide statushar
¥ Login automaticaly ¥ Hide menu
¥ Hide tacibar

¥ Hide project windaw

SOCAOC fopt:deer fhidectpem Set defaults
Edit IMI file

Click on the Browse button to select a folder on the Template Server (on the
network in most cases).

Then define the operator rights regarding the Master Tests. The QC-
Engineer has all rights by default while the operator needs the rights to be
granted here.
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Create a Master Test

QC /

Browse

QC

Follow the instructions below to create a master test on a server.

1. Set the MasterPath to a valid network path.
Decide, which access rights are granted to the operator (the engineer
has all rights by definition):
AllowCreateMaster: Operator may create a new Master Test on the
server.
AllowUpdateMaster: Operator may update existing Master Test on
the server.
CanRunOfflineTests: Operator may start test which is connected to a
Master Test, but the network connection is not working.

The default setting is Disabled for all Operator rights.

2. Create a local test which shall be connected to the server. Please refer
to section Create a template above.
Select this test in the QC Start drop down box.

IC Stark

Setup  Calibrate  System  Wiew Tools Help

Select Test I My firat Master Test j

oive |
Start | Cloze |

ENGINEER - MODE

Klippel QC 2.0

Note: Make sure, that the specified folder for storing test results is available
on all computers that should run this test. This must be ensured, when the

Target Folder is set to custom (please refer to section Storing Results / File
Location).

3. Select from the Menu Tools / Create Master. Confirm the question
Start creation of the master?. The successful operation will be
confirmed.

Now, the test has an Master Icon in the Select Test list:

=7 0C Start ]

Setup  Calibrate  System  Wiew Tools Help

Select Test If:J My first Master Test j

o |
Start | Cloze |

ENGINEER - MODE

Klippel QC 2.0
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The blue icon Ia shows, that the server is online and that the
connection has been established. When the server is offline, there is a

red mark I;
Depending on the setting of the CanRunOfflineTests option (see
above), the test can be executed or not. A warning is always
displayed in this case.

4. The test can now be started as usual. Now, a copy from the server is
made in the current test folder and this copy is started.

Note: The user access right are always stored on the local computer and
cannot be transferred / synchronized using the Master Test functions.

2.
QC
/ File Location
3. /
&
ES
4,

The master test can be updated from each connected QC-system or also
from any other remote computer in the network (e.g. the R&D or QC
manager office using an offline license). Please follow the steps below:

Update Master Tests

1. Modify the test locally. You may change the setup, task sequence or
limits.

2. Log in to the QC System. If not already available, open the property
window by pressing the g button. Click on the Property Page
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Setup Menu

Tasks and select Clear Results from the Menu.

Infa Tasks ILimits I Login I

Tasks Language IEN 'I

[C Start
®  Preconditioning
® Sound Pressure + Impedance

L Finish
REz - Type RIS
Impedance - Sm... | 12 ;I

Show Script Info
Show Error Log

Reload I

0k | Hep | Ciose |

This removes the last results from the test, so a cleared display is
shown, when starting this test.

Log out from the system. When returned to QC-Start, select the menu
Tools / Update Master. You have to confirm this action and the
success will be confirmed or a warning produced.

QC
R&D QC

QC

QC QC /

The Setup menu allows to

Setup  Calibrate  System  Wiew  Tools
Launch when windows starts -

Create new deskhop

Edit Settings
Emulate operator

Close

Start |
1. configure the PC in such a way, that the QC System is started

automatically at the start of the Windows system. To learn more
about items of the Setup menu see chapter User Modes /
Administration.

Configure the QC-Start Tool: Selecting Edit Settings will open a
text editor with the setup (qc-start.ini) file. In this file the engineer
can define, what level of access the operator will be granted. Please
refer to section QC Start below.

When selecting Emulate Operator, the functions of the running
QC-Start (in Engineer Mode only) will be restricted to the Operator
rights. This simplifies the testing of granted rights. You may exit
the Operator-Mode by selecting the Setup / Emulate Operator
again.
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Calibrate Menu

System Menu

4. Close will terminate the QC-Start program.

L. PC Windows
QC
/
2. QC
gc-stat.ini
QC
3 QC
/
4, QC

This menu directly starts the local calibration of the system with the
connected power amplifier as well as the calibration of the used
microphones.

It is recommended to calibrate the system on a regular basis (e.g. monthly).
This routine also acts as self test for the system.

For microphone calibration a pistonphone / sound calibrator is strongly
recommended to achieve absolute and accurate results. The specified
sensitivities of microphones vary usually considerably with temperature and
pressure.

Note: After calibrating the system also the inputs are recalibrated, thus the
microphone input gain might have been changed and therefore always a
calibration of the microphones is requested after calibrating the Production
Analyzer.

The System menu allows an easy access to Production Analyzer
(Hardware) Calibration and Microphone Calibration. To learn more
about the calibration see chapter Hardware/ Calibration/ Production
Analyzer Calibration. Furthermore you can start the QC Performance Test
or the Latency Check for a System Check or Troubleshooting.

The item Check Installation starts the configuration process for the QC
System.

The setup can be verified or repaired. Select the link Diagnostics on the first
page to get an overview over installed components.

If accidentally or by other reasons the PC settings have been changed, they
can be restored to the required state using this procedure.
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Where is the data?
(View Menu)

Tools Menu

Start Parameter

QC

QC

PC

The View menu gives you an easy access to the Template Folder and the
folder, were the Current Test is stored.
An Explorer window will be opened and the test databases are shown.

The Refresh option rescans the network drives for a possible Master Test
connection.

Note: Databases of the Klippel QC system have the extension "kdb".
Double clicking on these database files will start dB-Lab and shows the last
measurement performed (See also section Getting Started).

Klippel QC “ kdb”
dB-Lab

The options in the tools menu are dedicated to the Master Test functions.
Please refer to section Synchronizing multiple QC Systems
(Master Tests) above.

Synchronizing multiple QC Systems
(Master Tests)

Executing the program from the command line a start parameter decides in
which mode the Start tool is invoked:

e  Operator Mode
C:\Program Files\Klippe\DA\QC\QC-Start.exe

e Engineer Mode
C:\Program Files\Klippe\DA\QC\QC-Start.exe /expert

C:\Program Files\Klippe\DA\QC\QC-Start.exe

C:\Program Files\Klippe\DA\QC\QC-Start.exe /expert
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QC Start
Configuration

QC

The configuration of the QC-Start Tool can be changed by selecting the
menu item Setup / Edit Settings.

— Test Database Paths

e e |

= I Use Master Test

Operator Stark Parameters | Engineer Start Parameters |

[v Exit after logout v Hide statushar
v Logit automatically Iv Hide menu
¥ Hide toolbar

]
Templates: I{KIippelQC}\Templates o
Cancel |
Mew Tests patter: I{KIippelQC}\Tests\{TestName} | + I
Help |
— Dperatar Right
[ Create a new test V' View template folder
[~ Delete a test ¥ View cument test folder
[ Calibrate Production &nalyzer [~ Wiew examples folder
[~ Calibrate microphone [~ Run performance test
[~ Configure autostart [~ Check installation

MICAALC Aopt:d=er hide:tpsm

W Hide project window

Set defaults |
Edit INI file |

QC

Path definiti The top section contains all variables that specify directories where certain
a efinitions data is stored by the QC-System. The following variables must be defined in

this section:

Item

Description

Templates

Path to template directory. May be on a network
drive.

NewTestPattern

Defines how to build the path and name of the folder
of a newly created test setup.

(Note: Each test setup can be stored in its own
directory)

Should be on a local drive.

MasterPath

Path to server location of Master Tests. Network
drives (e.g. W:\...) and also UNC notation
(\Server21\...) are supported.

Path variables may be specified using the following replacement strings:

Replacement String

Description

{KlippelQC}

Installation path of the Klippel System QC
Software, by Default:

{drive}:\Documents and Settings\All Users\
Application Data\KlippeNQC\QC\

{TestName}

Specified name of the test at the “Create New Test”
function

{TemplateName}

Used template at the “Create New Test” function

{Day}

Current Day (2 digits)
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Operator Rights

{Month} Current Month (2 digits)

{Year} Current Year (4 digits)
{UserName} Logged in User Name (Windows Login)
Example:

Assume you want to store each new test setup in its own directory on hard
disk C:. The directory name shall be built from the test name and the date of
creation:
NewTestPath=C:\Tests\{TestName} {Month} {Day} {Year
}

So a test setup named WooferX3 created on the 01% June 2006 will be stored
in the directory:

C:\Tests\Wooferx3_06_01 2006\

QC

Wi UNC (\Server21\...

{K1ippelQC} Klippel QC
{drive}:\Documents and Settings\All Users\
Application Data\Klippe\QC\QC\

{TestName} “ ”

{TemplateName} “ ”

{Day}

{Month}

{Year}

{UserName} Windows

C

NewTestPath=C:\Tests\{TestName} {Month} {Day} {Year
}
2006 6 1 WooferX3

C:\Tests\Wooferx3 06 _01 2006\

This section defines which of the Engineer Mode functions are also enabled
in the Operator-Mode of the QC-Start Tool.

If these rights are not ticked, the operator cannot access the corresponding
menu item.

Hint: Untrained persons should not be allowed to change the calibration or
test setup accidentally. Thus in the Operator Mode all engineer functions
should be disabled.
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Use Master Test

Start Parameters

QC-Start ini file
QC-Start ini

QC

See section Using Master Tests above.

The Master Test path as well as the Operator rights are described in the
specified section.

Specifies the start up behaviour of the measurement system dBLab (see also
dB-Lab manual).

Select first the Operator or Engineer Access and select the items and
properties, the corresponding user group shall be granted.

The derived command line from the settings is also shown.

dBLab dB-Lab

Although all settings can be edited using the property page described above,
all settings can be directly be changed within the ini file of QC-Start. The
QC-Start.ini file is located by default in

C:\Documents and Settings\All Users\Application Data\Klippel\QC\QC.

The QC-Start.ini file has four sections:

1. [Paths]
2. [Access]
3. [Select]

4. [StartParams]

Each section contains a set of parameters. The parameters can be changed
easily by opening the file with the Windows Editor program.

Note: It is recommended to use the graphical editing of the settings. Do not
edit the ini file directly, if not required.

[Select]

Specifies the default test displayed in the Select Test box when starting the
QC-Start tool. The entry must be one of the test labels. Creating a new test
setup the entry is changed automatically to the name of the new test.

QC ini
QC-Start.ini
C:\Documents and Settings\All Users\Application Data\Klippe\QC\QC.
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QC-Start.ini

L[]
2. [ ]
3.0 ]
40

Windows

ini

QC

Remote Configuration

The Remote QC Configuration tool provides logging into each measurement
without the need of the hardware unit (Production Analyzer).

It allows the safe modification of the limits and of the

measurement setup even when the test is running (using Master Tests, see
Synchronizing multiple QC Systems

(Master Tests) above). It eases the correction of limits due to (temporary)
changes of the production. These changes can easily be authorized by the
customer when sharing the modified data files (databases).

It is also possible to modify the graphical appearance of the QC desktop for
the Operator and for the QC-Engineer.

Note: The Remote Configuration Tool is an optional component.
A special license as well as a special installation setup is required.
Please contact Klippel for details.

QC

QC

QC

Klippel
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. Accessing the QC Database from a remote PC while it is used in production
Single QC System is not recommended and can cause unexpected data loss.

QC Using the remote QC Configuration tool, together with Master Tests (see
Synchronizing multiple QC Systems

(Master Tests) above), allows safe modification of a copy of the test while
QC testing is in progress. To accept changes, the Operator only needs to log

out from Klippel QC, and log on again.

Although the Master Test functions are primarily dedicated to multiple line
synchroization, they should be also applied to the remote configuration of
one single QC-System.

In this case, Master Tests should be stored on the local PC.

Remote QC
Setup Tool
,
Network II
(@)

Production -

Line Nl ==
= P
PC QC
QC QC
Synchronizing multiple QC Systems
(Master Tests)
Klippel QC
QC
PC

. A very useful combination is using the Remote QC Configuration tool with
Multiple QC Systems the Master Test functions (see Synchronizing multiple QC Systems
QC (Master Tests) above) of the QC system for multiple lines:

1. Modify the Master Test offline, while the production is running from
any remote computer.

2. Just instruct the operator on the production line to log out and log in
again. This forces to update the current test setup with the
remotely set modifications automatically.
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Remote QC
Setup Tool
Setup + Limits

=
Network I
Server
Setup + Limits

= =

QC
QC Synchronizing multiple
QC Systems
(Master Tests)
1.
2.

dB-Lab
dB-Lab

The KLIPPEL QC measurement system runs within the universal
framework software called dB-Lab. Users who already use dB-Lab with the
KLIPPEL R&D measurement system should notice the following
differences:

e The @ button does not start the QC measurement directly but is
used to log in to the QC System. The actual start is triggered by the
button on the control panel, I/O pins, serial number scans or releasing
the pause icon.

e The button is not used to finish a measurement but to log out
from the QC System.

e The button (pause) is always pressed and can be released to start
a single measurement.

e Aslong as you are logged in, many functions of dB-Lab are disabled.
You have to log out to access all known functions concerning dB-
Lab objects.

Depending on the setup of the QC Start-Tool, dB-Lab may be
automatically shut down when logging out. In this case double click
on the database in the test folder.

Users who don’t know dB-Lab should read the dB-Lab manual to learn
more about the software.

Note: Even if familiar with dB-Lab it is strongly recommended to use the
QC-Start tool for managing tests. In this case, it is required to have only one
operation in a database, which is QC / QC (one object labeled "QC"; one
operation labeled "QC".
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KLIPPEL QC

dB-Lab

KLIPPEL R&D dB-Lab

. B

QC QC
1/0

) QC
.
® dB-Lab

dB-Lab

QC dB-Lab
dB-Lab dB-Lab
dB-Lab QC

QC/QC " QC” 113 QCH
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User Modes

How to start a test?

Operator

The Operator Mode is dedicated to run QC tests using test setups that were
configured by an engineer. Depending on the setup the operator may also

have the task to recalibrate the limits by means of a reference device.

QC

The QC Software is started using the QC Start Tool (see picture below).
Depending on your system configuration the QC Start tool - icon may
already be displayed on your desktop after you have logged on to your
Windows system.

Double click on the icon.

If the icon is not visible, you can start using the Windows-Start menu:
e Start/Programs/Klippel Analyzer/QC-Operator

To start a test you have to:

1. Select the test for your application from the Select Test box.
2. Press Start button to start the test.
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Setup  Systern  View Help

EECER Ry first e azurement

Klippel QC 2.0

Depending on the access rights granted in the configuration of the QC Start-
Tool, more buttons may be visible for Operators.

QC QC
Windows QC

Windows QC

e Start/Programs/Klippel Analyzer/QC-Operator

QC

The appearance of the operator desktop depends on the test configuration

Desktop that was setup in the Engineer Mode. Normally the following windows will
be displayed (see also picture below):
Window Comment
Result Windows Display measurement results as charts.
Summary Window Displays Pass/Fail result and measured parameters
Control Panel Displays control buttons like measurement start

Note: If you close a window, it will be reopened automatically after you
have started the next measurement. Do not close the Control Panel.
However, the Hotkeys will still work.
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Summary Window

= Aar TN
el
Wt s
wita

HUPPEL

oIr s AR I

Ces

—.._ Control
Panel

Logout
.J‘?

Frinere; A7) W coeines | o

The Summary Window displays, if a tested device is OK or not. It also gives
an overview over the test results and can display the linear parameters of a
device.

PASS/FAIL

In the upper part of the window the PASS/FAIL test result is displayed.

PASS means the measured device is OK and within the set limits. All
parameters that appear in the table below the word PASS must be displayed
green.

FAIL means that the measured device has hurt one or more limits. The

parameters that hurt the limits are displayed red in the table below the word
FAIL.

Attention: In case the noise limit was hurt (NOISE displayed red) the
measurement was corrupted by ambient noise. Repeat the measurement.

Examples (see pictures below):

The left picture shows PASS measurement. All parameters with limits like
Impedance, fs, Re etc. are displayed green. The tested device has passed the
test.

The right picture shows a FAIL measurement where the THD (total
harmonic distortion) and the Rub&Buzz limit were exceeded (both
displayed red). Normally this device has failed the test. But in this example
the ambient noise field is also red indicating that the ambient noise level was
to high and disturbed the measurement. In this case the measurement should
be repeated since the tested device may be OK.
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4 Summary {C - QC) |_ (O] x|

4 Summary (QC - QC) |_ (O] x|

PASS FAIL

Pass: 3  Fail: 0 Pass:2 Fail: 2

Name Yalue Unit Description Name WValue Unit Description

Re 4,49 Ohm electrical voice coi Re 4,50  Ohm  electrical voice cai
fs 64,0 Hz resonance frequen: fs 63.9 Hz resonance frequer
Qts 0.56 total Q-factor Qts 0.56 total Q-factor

Name Yalue Unit Description
Level 101.8 dB average sound pre:
Delay 0,208 ms

Name Value Unit Description
Level 101.8 dB average sound pre:

total time delay i?lll Delay 0,208 rms  total time delay b_elll
» »

|

]

~

fs Re

THD

Counting / Test Name

Below the detailed test results, the number of good and bad units in the
current test session are listed as well as the serial number (if applicable) and
the test name (name of test selected in the QC start tool).

Pass: 7 Fail: 1  58N:132 Test: version 2.0

Tovemoerodie LR | o |
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Temperature / Humidity

If the external Temperature / Humidity Sensor is connected, the
environmental data are displayed automatically in the Summary window.

4 Summary (QC - QC Script version 2.0} =] E3

PASS

Frequency Response
Average Level
Rub+Buzz

Ambient Noise
Polarity

THD

Pass:1 Fail: 1 Test: version 2.0

Temperature 21.6 °C
Hurmidity 31

k]
‘ _>l_I

Signal Characteristics

For each task signal properties are listed. This data is hidden by default.
Click on the link show signal characteristics ({task-name}) to show the rms
value, headroom and measured amplifier gain for this measurement.

[ Summary @ QCserptversonz0) ___________________________M=IE]
(ehow signal characteristics (sound pressure) < Click on this link -
Name Yalue Unit Description
AC Signal Input A 0.00 % rms  ac part of channel & input signal
-483.2 de ac part of channel & input signal (0 dB= 1% rms)
AC Signal Input B 0.00 % rms  ac part of channel B input signal
-87.9 de ac part of channel B input signal (0 dB= 1% rms)
AC Signal Output A 0.05 % rms  ac part of channel A output signal
-25.7 dB ac part of channel & output signal (0 dB= 1% rms)
Headroom Input A -48.5 dB headroom of channel & input signal
Headroom Input B -92.0 de headroom of channel B input signal
Headroom Qutput A -39.0 de headroom of channel & output signal
Gain Outl -» Speakerl 21,59 linear amplifier gain
26,7 dB amlifier gain
Gain Outl -> Speaker? 15,25 linear amplifier gain
24,2 dB amlifier gain

QC
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Control Panel The control panel window contains control elements that allow starting a
measurement, recalibrating the limits by means of a reference device, type
in a serial number of a device or exiting the test.

Start a measurement
There are two ways to start a measurement depending on the test setup

e Press Start button.
(or press Space key on the keyboard)

or
e Type in a Serial Number and press Enter key on the keyboard.

In the second case the serial number of the tested device is recorded with the
measurement and displayed in the Summary Window (e.g. SN: 12345).

Note: If you use a bar code reader to scan the serial number, you have to
click into the serial number field before the first measurement in order to
activate the field. After scanning a serial number the measurement starts
automatically then.

Exit the test

Press the Logout button to close the test desktop and return to the QC Start
tool.

Recalibrate Limits

If the button Calibrate Limits is available in the control panel, you can
recalibrate the test limits by means of a reference device, if necessary. The
limit calibration must be enabled in the section Configuration / Allow Limit
Calibration of the Start Task (Engineer Login required).

1. Press Calibrate Limits button.

2. Connect device (‘Golden DUT”), see chapter Test Configuration /

Golden DUT Handling.
3. Press OK button

Repeat Tests

After a test against limits (which must exist), the test may be repeated. Serial
numbers are not incremented. In the log file the preceeding test will be
marked as SKIPPED to identify repeated tests.

Manual Sweep

The Manual Sweep is an easy to use Sine Sweep Generator. This button
must be enabled in the section Configuration / Allow Limit Calibration of
the Start Task (Engineer Login required).

For details refer to section Manual Sweep below.
Example of the Control Panel:
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“~ Control Panel {QC - C Script version 2.0} [_ (O] x|

OSN|

Start
[Space]

Repeat
. [F‘*]m3

B Logout

[F&]

B calibrate Limits
IFé]

[ Manual Sweep
[F7]

o
[ ]
SN 12345
QC
/
1.
2. “ DUT” / Golden DUT
Handling
3. OK

SK1PPED

Manual Sweep
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Manual Sweep

For manual testing / listening a sine generator is implemented. This provides
simple verification of the automatic test results and allows detailed
investigation on critical units.

The Manual Sweep can be started by a button on the Control Panel. It must
be enabled in the section Configuration / Allow Limit Calibration of the
Start Task (Engineer Login required).

Sedier dREnF =00 oW

e ® - 4

. -
o f

e | o | i
e Bttt 5 o N et 2 ST T Slrmsin K i i 0

Open Manual Sweep feature

Sine sweep I
—Frequencyg.( 2—
DOwM P
fast slow slow fast
v Woltage
|

............ T
10dB 0de +10 dB

Apply I Cloze

The frequency can be

e entered directly or

e changed continously by clicking on the blue field (if high resolution
selected, this field is red).
As long as the mouse button is pressed, the frequency will be
increased or decreased, depending on which side of the field the
mouse is located. In the very center (black range) no frequency
change occurs. The more the mouse is moved to the outer range, the
higher the frequency change.

The High Resolution mode provides a very sensitivity frequency
adjustment for narrow band defects.

e The frequency range is not limited by the task setting. The sampling
rate limits the high frequencies.

If enabled, the voltage can be modified by +/-10 dB relative to the
specified voltage in the task. Note, that a potential level profile is considered
in the manual sweep.

Note: The manual sweep is based on the voltage setting of the first task
found in the task list, that provides SPL measures.
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[ ]
[ J
[
+/-10 dB
SPL
Engineer

Entering the QC System in the Engineer Mode you can setup tests, define
limits, change the user interface for the operator and control the access to the
system.

The following sections describe the user interface for the engineer. A
description how to configure a test and define limits can be found in chapter
Test Configuration. Information about access control can be found in the
section Administration below.

Basically the Engineer has all functionality of the Operator described in the
section User Modes / Operator and additional features described in this
section.

QC

Besides the menu bar and the tool bar, the following windows are displayed

Desktop on the desktop in the Engineer Mode (see also pictures below):
Window Display
Property Window A set of property pages (tasks, task settings, limits and user
accounts)
(not visible in Operator Mode)
Result Windows Results of measurements as chart; performance information,
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debug information

Summary Window | PASS/FAIL results and measured parameters

Control Panel Control elements (start measurement button etc.)

Project Window QC measurement operation object (see dBLab manual)

Result Window List | List of all Result Windows that can be displayed.
( not visible in Operator Mode)

Note: The Project Window and the Result Window List are fixed and may
be covered by the Property Wlndow The Property Window can be opened

and closed by pressing the g button in the tool bar.

State after logging in as Engineer with open Property Page:

Mu )l bR upden Ble om s

mt..|unﬂcr EAEE .ll-'llﬂil b4

PASS

et m Summary
w  Window

e i Result Wndows —| E—— .
: i Cpk  Ppk
Property L
Window
o 4 I , .
ettt B | ?Control ,
AR - Panel
| | : e i : |
| ook 81105 12 18 voarad 21

Mol bR e upden Bl = s

m:.|r£=:::u E"H!E 1 |~|-EEI -

e Project PASS
E—: mé > w|=m bz

F

ks

¥ sz g
Aug

i

Summary

lluh Buzz

b Result
" Window
S List

Wome Walue Unft Description
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Control Panel

Result Windows

QC dBLab

The Control Panel is basically identical to the operator.

However, the QC-Engineer has access to all buttons, while the operators
Control Panel may be restricted according to the setup in the Start-Task. For
more information about the restrictions please refer to Test Configuration /
Tasks / Control Task.

QC -

The Result Windows can be opened and closed by checking the
corresponding check boxes in the Result Window List. The following
windows are available:

Result window Content

Chart 1 Frequency response and all active distortion measures (THD,
Rub & Buzz).

Chart 2 Impedance

Chart 3 Harmonic Distortion (single orders, THD)

Chart 4 Rub & Buzz crest factor, IDD performance measure

Chart 5 Phase

Chart 6 Spectra of voltage, current (impedance task)

Chart 7, 8 Not used

Summary Output window for Pass / Fail information and details

Control Panel Control elements for start/stop measurement
See User Modes / Operator / Control Panel for details.

Settings List of all test settings for reference when viewing

Scilab Log Output of Scilab routines for debugging or logging. Intended
for programmers use.

Performance Time Analysis of the test

Calibration Waveform | Result of internal synchronization and amplifier self test. For
trouble shooting only.

Calibration Spectrum | Result of internal synchronization and amplifier self test. For
trouble shooting only.
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1 THD
2
3 THD
4 IDD
5
6
7 8
/
/
/ /
Scilab Scilab

Window Management

Result windows, Summary Window and Control Panel window can be
rearranged on the desktop. The small tool bar above the Result Window List

offers some windows management functions:

Window Management Toolbar

ﬁ' Open Default
Windows

Open the default Window set.

For each Operation there is a set of default windows.

They are also opened when you double-click the operation in
the project window, or select the operation and press
RETURN.

m Save Default
Windows

Clicking this button, you can replace the default window set.

x Close All

Close all result windows.

Windows
@

Close all result windows that do not belong to the selected
Operation

Tile

Close Alien
E Horizontally

Arrange windows without overlapping, prefers wide over tall
windows

Tile Vertically

Windows
M

Arrange windows without overlapping, prefers tall over wide
windows

Default windows remember the position when m button (Save Default
Windows) was clicked. All other windows remember their last position. All
positions are relative to the size of the main window.

Note: The default window arrangement that you store by clicking the m
button (Save Default Windows) will also be displayed by default in the
Operator Mode. The only difference is that the Project window, Result
Window List and Property Window will be hidden.
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MR | gl

Property Page Tasks Each test can be divided in a sequence of measurement tasks which are

managed on the Tasks Page of the Property Window (see also picture
below). The sequence always begins with a Start task and ends with a Finish
task. Between these obligatory tasks you can add the measurement tasks you
need for your test (see also chapter Test Configuration).

ey R R ||

Infa Tasks ILimits I Login I

Tazks Language IEN 'l

[ Start
® Sound Pressure + Impedance
L Finigh

Add... | Remove | illl

Parameters

B Stimulus =
Skart 10
Stop 5000
Time 1

Woltage (rms) 1

¥ speed Profile | *

I voltage Profie | *
El Measurements

Frequency Resp... v
fverage Level W
Rub+-Buzz v
Polarity |
Ambient Moise O
THD 2
2nd Harmonic I

=

Yoltage (rms) : [0 - 200 ¥] voltage at speaker
terminals (amplifier output)

Menu | Feload |

o | Hep |[ Cese "

The Tasks page is divided in two corresponding sections:

e  The task section where the measurement tasks are displayed.
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e The parameter section where the corresponding parameters are
displayed.

Each task has its own parameter list. By clicking on a task, the task
parameters are displayed in the parameter section.
Adding/Removing a task

To add a task to the test:

1. Press the Add... button and select a task file in the following
dialogue box.

Note, that in the basic version the number of tasks is restricted.

hd and * buttons.

2. Change the task sequence with the

To remove a task from the test:

1. Select the task.
2. Press the Remove button.

Parameter

Parameters are arranged in groups (e.g. stimulus, measurements etc.). A
group can be expanded or collapsed by clicking the plus or minus symbol in
front of the group.

Info Tasks ILimits I Login I

Tazks Language IEN 'l

" Start

e Sound Prezsure
® |mpedance

L Firish

Add... Remove &~ ¥ |

arameters

Stimulus b
Measurements

Processing

Display

When you click on a parameter, a help line is displayed at the end of the
parameter section. The help line shows some specific parameter information
like maximum/minimum values or physical unit.

Menu Button
The menu button offers you access to further information.
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Infa Tasks ILimits I Login I

Tazks Language IEN 'l

[ Start
® Sound Pressure + Impedance
L Finigh

Add... | Remove | illl

Parameters

B Stimulus —
Skart 10
Stop 5000
Time 1
Woltage (rms)
¥ speed Profile
I voltage Profils
El Measurements
Frequency Resp...
fverage Level
Rub+-Buzz
Polarity
Ambient Moise
THD
2nd Harmonic

*| * |

RO A

=

pofeo—- fooo A o ooy voltage at speaker
Show Scripk Info

Show Error Log
Clear Results
Select Hardware...

Menu

0 | Hep | Clse ||

Show Script Info — displays information where the script of the task is
stored.

Show Error Log — opens the log file, were all errors are accumulated
during the operation. Please send this file in case of trouble to the Klippel
Support.

Clear Results — All current results and limits are deleted but the reference
units are kept. This is to clean operations before creating templates from
used measurements.

Select Hardware — allows access to the setup of the sound device (see next
section for further information)

Select Hardware [ %]

v Automatic recommended]

Flapback
| FHASE 24 Fu/ [0) MC Out =l
Capture
[PHASE 24 P/ (0] In 1 =

¥ Preserve miser settings

Qg I Cancel Mare
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Sound Device &
Sampling Rate

Klippel

The sound device can be setup by means of the Menu button at the end of
the property page.

1. Press Menu button.

2. Choose Select Hardware.

The Select Hardware dialog is opened. It is recommended to check the
boxes Automatic and Preserve mixer settings.

The sample frequency can be changed by pressing the More button and
choose the required sample frequency in the following dialogue window.

Attention: Measurements can be incorrect when you change the sample
frequency.
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Property Page Limits

After changing the sample frequency you must logout and login again in
order to reinitialize the system.

Select Hardware E I

— v Automatic [recommended]
Flaybask:

|PHASE 24 Fus[PHASE 24 P/ () MC Out > |

[Capture
|PHASE 24 Fw/[PHASE 24 P/ (0] In 1 =]

¥ Prezerve miser zettings

Ok | Cancel | b ore I

Select Hardware |

Sample frequency I 43 - I kHz

OE. I Cancel |

The Limit page of the Property Window allows to manage the measurement
of reference devices and to set limits to all measured curves and parameters.
It is divided in two sections:

e DUT section, where the measured reference devices are displayed.
e Limit Parameter section, where the parameter limits are set.
The Limit page has two operation modes:
e  Measurement Mode (Limit Calculation Mode button released)
e Limit Calculation Mode (Limit Calculation Mode button pressed)

To activate or deactivate the Limit Calculation Mode click on the Activate
Limit Calculation Mode button at the top of the limit page.

Please refer to chapter Test Configuration /

Reference Units for more information about Refernce DUTs.
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Property Page Login

e DUT

/ DUT

The property page Login allows controlling the access to the QC system by
means of user accounts.

For further information see section User Modes / Administration.

QC
/Administration

Programmer

The Programmable System allows logging in as a programmer and loading
your own SciLab measurement scripts as tasks. The only difference in the
user interface is that the programmer has an Edit button for the scripts.
Further information about programing the QC system can be found in the
separate Programmer Manual.

Edit a script

Editable scripts have the file name extension .Kla. You can use any text
editor to edit these files.

1. Click on a task you want to edit.
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2. Press Menu button at the end of the Property Window.
o R ||

Info Tasks |Limits I Login I

Tazks Languags I EM 'I

T Start

® Sound Prezsure
® |mpedance

L Firish

Add... | Hemovel llll

Parameaters

REz - Type RMS e
RBz - Meta Hear,.. ™
Harmonics - Type | Absolute
Harmonics - Sm...
Il RecordingD... |0
I Input Gain1 |0
[ input Gainz |0
= Display
SPL - Ymax
SPL - ¥min
Harmaonics - Ymax

Harmaonics - Ymin
Hatmanics - Shift
Show Ambient .., | [

*

Show Script Info
Shaow Error Log
Clear Results wertical shift For
Select Hardware. .. mpy

Generate Language File

L4l

ic, 4. Harrnonic, 5,

Menu I Feload

ot | Hep | Close ||

3. Select Edit Script from the menu.
An explorer window is opened with the script file of the task marked.

4. Open script file with an editor.

Note: Only script files with the suffix .kla can be edited. Standard scripts
provided by Klippel are compiled and have the suffix .klb. See also
Programmer Manual.

Reload a script

After you have changed a script file you have to reload it explicitly. No
parameter or setting will be changed.

1. Click on a task you want to reload.
2. Press Reload button at the end of the Property Page (see above
picture). This button is availbale only in the Programmer Mode.

SciLab
QC

kla
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User Administration

kla Klippel
klb

Administration

The access to the KLIPPEL QC System can be controlled by means of user
accounts. Each user account is assigned to one of the user groups Operators,
Engineers or Programmer.

KLIPPEL QC

Activate the User Identification
1. Open an arbitrary test and log in as engineer.
2. Click on the page Login of the property window.
3. Check the box Require User Identification.

Note: If you activate the User Identification, the settings in the page Login
are valid for the whole QC System and not only for the opened test.

Add/ Delete a User
1. Press button Add User on Login page.
2. Choose a user group in the Login as box.
3. Type in a user name and a password for the new user.
4. Press OK button.

Note: If you Allow Windows login (see below), you can either choose the
user name from a list of Windows users on the system or you type in an
arbitrary name.

To delete a user you just need to

1. Click on the user you want to delete.
2. Press button Delete User.

Using Windows User Accounts

To ease the access to the QC system, you can allow certain users to log on to
the QC system with their Windows user account. Once the user has logged
on to the Windows system the QC system can be started without an
additional QC login. The QC identifies the user by its Windows Login
Name.

If you are using restricted user accounts, you must use Windows XP

Professional and assign that user to the Power User Group. Restricted User
accounts and Windows XP Home do not satisfy the system requirements!
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Note: The Window Login Names are derived from the Windows "Names".
These are the names that are specified at the creation of the windows
account. Later on these names may be changed to a new "Full Name", which
is different from the original "Name". If you can't find the name of your
windows account in the list, check the Start / Settings / Control Panel /
Administrative Tools / Computer Management / Local Groups and Users
list, to find the original name.

E Computer Management i S ﬂE‘ alﬂlil
=) Fle Action View ‘Window Help | =1=1x]
e =] | |2
=T Computer Management (Local) Hame | Full Hame | Description |
=) E System Taols G administrator Built-in account: For administering the. ..

] Event: Yiewer #3 nconeT AaRJIELMSChine Account  Account used For running the ASPLNL..

Shared Folders | G toen

Local Users and Graups

Built-in account fior guest access ta k...
Account for Praviding Remate Assist...
L g vendor's account for the He...

£ lers 3Giest

#He bassistant Remote Desktop Help A
#BsL0RT_38894. ., CH=Microsoft Corparation...

g Remavable Storage Origil’lal

Modified
Login name

[l Disk Defragmenter

85 S nd et Windows Name

< I2]

To activate the use of Windows user accounts

1. Check the Allow Windows Login box.
2. Choose one of the Require Windows Login options.
3. Add users with their Windows user names (no password required).

The following options are available in the Require Windows Login field:

Option Comment

For Nobody Anyone, who is registered in the user list, can log on to the
system.

For Operators Only those operators, who are registered with their Windows user
name in the Operators list, are allowed to log on to the QC
system.

For Anybody Only users, who are registered with their Windows user name in
one of the user groups, are allowed to log on to the QC system.

Hint: For security reasons you can force that an operator is always logged
on to the QC system with his Windows user name by choosing the For
Operators option. He cannot log on with a different operator account
without logging on as another Windows user. The For Anybody option
extends this principle to all users.

QC

b

OK
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Windows

2.
Windows
QC Windows
QC Windows QC
QC QC Windows
Windows XP
Windows XP
Windows Windows “ "
Windows
Windows / / / /
/
Windows
1. Windows
2. Windows
Windows
Windows
Windows
Windows
QC
Windows QC
Windows

S . All user accounts are stored in the file gclogin.dat. The default path of the
ecurity file is {Program Files}/Klippel/DA/QC/ or press Info button on the bottom
of the property page for path information.

Use operating system functions to allow write/delete access to this file for
administrators only. Operators need read access to this file.

Attention: If the file qclogin.dat is deleted, the user list is removed and you
can access the system without a password. You may use this, if the
engineer/programmer password got lost and you can't access the system.
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L - |

Info I TaSkSI Limits ~ Login |
v Require uzer identification D
El General

allow windows login r
Require Windows login | & For Mobody
 for Operators
 For Anybody
El Operators
al
El Engineers
el
E Programmers
pl

Add Uszer... | [efete Userl Irfo |

oc | Hep | Close |
Add new account |
Login as
User name |
Password |

(] 8 I Cancel

qclogin.dat
{Program Files}/Klippel/DA/QC/
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Starting the QC with

Windows

QC

Windows

gclogin.dat i

You can setup the QC system in such a way that the QC Start Tool starts
automatically with the Windows login.
1. Open the QC-Start Tool in the engineer mode
(choose Start/Programs/Klippel Analyzer/QC Start (Engineer))
2. Select Launch when windows starts from the Setup menu.
3. You may optionally select Create new desktop from the Setup
menu.
If you choose the option Create new desktop the user will find an empty

desktop with the QC Start Tool running after he has log on to the Windows
system.

<7 QC Start

Setup  Calibrate  System Miew  Tools Help

v Launch when windows starss h
Create new deskbop k j

Edit Settings

Emulate operatar Delete |

Close

Start I Cloze |

ENGINEER - MHODE

Klippel QC 2.0

QC Windows QC
1. QC
Start/Programs/Klippel Analyzer/QC Start (Engineer)
Windows

Windows

QC
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Test Configuration

Test

General Structure

All checks of a particular test object (DUT) are combined in one test.

Each test may consist of several tasks, that define different measures to
be checked against limits.

DUT

Tests comprise all actions performed on one DUT. Multiple Tasks can be
included as well as multiple measures for each task.

Each test is stored in a database ({test name}.kdb). Within this database all
results and settings are stored. However, the task definitions (task files) are
not stored in the database but are linked to fixed external locations in the file
system.

New tests can be created using the QC-Start tool (see chapter Organizing
Projects / QC-Start Tool ) based on test templates. In the Basic version these
templates are predefined and cannot be altered. In the Standard and
Programmable version user defined templates can be created and used for
new tests (see chapter Tasks).

DUT

{ }.kdb

QC IQC
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Test Storage

Task

By default each test (the database) is stored in a separate folder. In this
folder all results should be stored for a simple data management. You can
change the location in your file system where this folder is created. (see
chapter Organizing Projects / QC Start ).

Attention: It is not recommended to work on network drives. Due to high
traffic peaks and CPU load the measurement could be interrupted, which

leads to avoidable errors.

DO NOT USE WIRELESS NETWORK! Due to high system load in most

cases no reasonable operation can be ensured!

1QC

CPU

One Task describes one particular test signal applied to the DUT such as
sine sweep or multitone. Several tasks can be grouped in one test. Each task
can be adjusted using task parameters.

In the Basic version only predefined sequences of tasks can be chosen (but
not changed) where as in the standard and programmable version arbitrary
composition of tests with multiple tasks is provided. (see chapter Tasks).

Each task is defined in a task file, which holds all definitions for the
stimulus, acquisition, post processing and limit check as well as limit
calculation. In the Basic and Standard version these files are binary type. In
the programmable version these files are readable and editable text files
(see In this chapter all available default tasks are described.

Since tasks could not be used in the Basic version to compose tests, this
chapter is applicable for Standard and Programmable version only.

Filename

Label on
Prop.-Page
Tasks

Measures / Comments

spl.{version} .task kla

Sound Pressure

Freq.-response, Level, Polarity,
THD, Rub&Buzz, IDD, Ambient
Noise

imp. {version}.task.kla

Impedance

Impedance, T/S Parameter based
on Multitone or Sweep

spl-imp. {version}.task.kla

Sound Pressure
+ Impedance

Freq.-response, Level, Polarity,
THD, Rub&Buzz, IDD, Ambient
Noise, Impedance, T/S
Parameter based on SineSweep.

start. {version}.control.kla

Start/Finish

Global settings for routing,
logging

KLIPPEL QC
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Control Task

spl.{version} .task kla

THD IDD
imp. {version}.task.kla T/S
spl-imp. {version}.task.kla

THD IDD

T/S

start. {version}.control.kla

DUT

Matlab

Measurement

Scilab

The Control Task is a special task. It collects all information from the

Measurement Tasks and calculates the final Pass/Fail decision, generates log
files and provides parameter for the complete test (e.g. used speaker channel
for the test, report folder).
The control task is displayed as Start and Finish task in the task list. For
details and parameter see section Control Task.

Filename Convention). The syntax is based on the high-level math software
Scilab, which is very similar to Matlab®.

Measurement Tasks

Impedance, fs

(based on multitone stimulus)

Frequ.-Resp. + THD

(based on sinusoidal sweep)

Imp. passed

fs passed

Frequ. Resp. passed

THD failed

(passed)

Control Task

Pass / Fail:
FAIL

Impedance
fs
Freq.-Resp.
THD
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Measure

Measures are derived results from post-processed response of a task such as
Re, fs or frequency response. Each measure has its own limit that can be
individually adjusted with limit parameters and will be checked against
these limits.

From the results of all measures the overall Pass / Fail result is calculated.
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. This is an example structure of a complete Test Configuration:
How does it work P P £

together Test Task Measure

to be selected in to be configured in Property Result list after limit
QC Start Tool Page Tasks check
R e Infs Tasks | Limits | Login |
S o R - Tk s D

I Start

s |. e P
Finish

Frequency Response
Average Level

Add Remove ﬂ LI THD

Ambient Noise

Paramet i
B ez Polarity - 100 Hz
& Routing

Output Speaker 1

Input Mic 1 Polarity - 8074 Hz
B Configuration

Allow Repeat [m] Rub+Buzz

Select Golden DUTs o Impedance

Allows Limit Callbration =
Ol Cowalnucab

Tasks

Measures
Preconditioning.
For ferrofluid Leve

- THD
File: ferro.0001.task.kla
Test Rub&Buzz

Polarit
Noise

My Driver SPL —

File: spl.0001.task.kla

Impedance

Impedance |

=

(7]

File: imp.0001.task.kla

QC

infa Tasks | Limis | Login |

= Kl € Start 1,3
PR ——y Tasks Language [EN =
I Stat
ol Tt I - | e Impedance
® Sound Pressure
L Firish
St

Frequency Response

Feee . B Remove 2| o] Average Level

Parameters THD

B/ Routing Ambient Noise
St Speskar | Polarity - 100 Hz
Input Mic 1

B Configuration
Blow Fepeat [l Polarity - 8074 Hz
Select Golden DUTs ~ R b B
Allow Limit Calibration = u uzz

E— Impedance
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Impedance (Basic)

Measures and Limits

All measures, their corresponding limits and parameter for setting up are
described in this chapter.

For these measures all tasks are listed which provide a test of the requested
measure.

Note: All Measures may be individually disabled on the Property Page
Tasks / Parameter Table / section Measurements. If one measure is disabled,
all exclusively related parameter, limits and curves are hidden.

The Measures that are part of the Basic Package are marked with Basic in
the headline. All Measures (but Meta Hearing Technology for improved
Rub&Buzz) are part of the Standard and Programmable QC Software
Package. See also chapter Basic, Standard, Programmable version.

QC

Impedance provides the magnitude of the electrical impedance vs.
frequency.

This table lists all Tasks, which provide impedance measurement:

Tasks Info Version | Filename
Convention
Impedance Measurement of current and voltage Basic Imp
Standard
Prog.
Sound Measurement of current only, Basic SPL + Imp
Pressure + assuming constant Voltage Standard
Impedance Prog.
Tasks
Tasks Filename
Convention
Imp
+ , SPL + Imp
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This table lists all basic properties related to impedance. Please use the links
to get more information about details (use online help or pdf version for

linked tables).

Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

Category

Properties

Stimulus

SineSweep, Multitone (Impedance Task only)

Shared
Parameter

Generator, Routing, Resolution, Smoothing, Display setting for Y-axis

Limit
Modes

Relative (Relative Limits), Statistics (Standard Deviation), Absolute
(Absolute Limits), Jitter

Results

Impedance vs. frequency: Result Window 2

pdf

Property Page Tasks

SineSweep  Multitone

Y

Shifting Limits Standard Deviation
Absolute Limits , Jitter

2

The Impedance Task allows selecting two different test signals. Here is a
short overview, how to select the correct one.

Stimulus

Description

Multitone

This is the optimal stimulus for best SNR at (very) low frequencies.

SineSweep

For highest speed the combined SPL+Imp task uses SineSweep for
both, SPL and Impedance. Using SineSweep no intermodulation can
be generated.

Note: For adjusting and optimizing the impedance task, please refer to
section Optimizing Performance / Impedance.

/ Impedance
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T/S Parameter

T/S

Thiele/Small (T/S) Parameters are linear parameter describing the equivalent
lumped parameter circuit of an electrodynamic transducer.

This table lists all Tasks, which provide T/S Parameter measurement:

Tasks Info Version | Filename
Convention
Impedance Measurement of current and voltage Standard Imp
Prog.
Sound Measurement of current only, Standard SPL + Imp
Pressure + assuming constant Voltage Prog.
Impedance
T/S
T/S Tasks
Tasks Filename
Convention
Imp
+ , SPL + Imp

This table lists all basic properties related to T/S Parameter . Please use the
links to get more information about details (use online help or pdf version
for linked tables).

Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

Category | Properties

Stimulus SineSweep, Multitone (Impedance Task only)

Shared Generator, Routing, Resolution, Smoothing, Display setting for Y-axis
Parameter

Limit Relative (Relative Limits), Statistics (Standard Deviation), Absolute
Modes (Absolute Limits), Cpk /Ppk Limits

Results R€7 Lé’ Cmesa Lmesa R6S5 fS, QlS’ Qms, QSS

The Impedance Task allows selecting two different test signals. Refer to
measure Impedance (Basic) for more details. For details on Cpk/Ppk, refer
to Appendix / Glossary / Ppk / Cpk.

Note: For adjusting and optimizing the T/S parameter measurement, please
refer to section Optimizing Performance / Impedance.

T/S
pdf

Property Page Tasks
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Frequency Response

(Basic)

SineSweep Multitone

B B > 5Y

Shifting Limits

Absolute Limits , Cpk / Ppk Limits

Standard Deviation

RC) Le, CInCS9 LmCS) RCS’ fS) QtS) Qm59 QCS

Impedance (Basic)

Ppk / Cpk

Cpk/Ppk

/Impedance

T/S

Frequency Response provides the magnitude of the measured SPL vs.
frequency in dB SPL.

This table lists all Tasks, which provide frequency response measurement:

Tasks Info Version | Filename
Convention
Sound Measurement of Mic at Mic 1, Mic 2, Basic SPL
Pressure Line 1 or Line 2. Standard
Prog.
Sound Measurement of Mic at Mic 1, Mic 2, Basic SPL + Imp
Pressure + Line 1 or Line 2. Standard
Impedance Prog.
SPL dB
Tasks
Tasks Filename
Convention
Mic 1, Mic 2, Line 1  Line 2 Imp
Mic
+ Mic 1, Mic 2, Line 1  Line 2 SPL + Imp

Mic

This table lists all basic properties related to frequency response . Please use
the links to get more information about details (use online help or pdf
version for linked tables).

Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

Category | Properties

Stimulus SineSweep

Shared Generator, Routing, Resolution, Display setting, Recording Delay (e.g.
Parameter due to Mic distance)
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Average Level
(Basic)

Private Response Smoothing: Part of octave used for smoothing, no
Parameter smoothing if left empty.

Limit Shifting Limits, Statistics (Standard Deviation), Absolute (Absolute
Modes Limits), Alignment to level (see below), Jitter

Results Frequency Response vs. Frequency in Result Window 1

Note: To obtain valid results the sensitivity of the used microphone must be
known to the system. Refer to section Hardware / Calibration / Microphone

Calibration.

Alignment to Level:

If selected, the limits are relatively shifted (aligned) to be centered around
the measured level. Consequently the curve shape is checked only but not
the absolute level. This must be tested using the limits of "Average Level".
Average Level must be enabled to allow this mode.

Note: For adjusting and optimizing the SPL task, please refer to section
Optimizing Performance / SPL Tests.

pdf

Property Page Tasks

SineSweep

MIC

Shifting Limits Standard Deviation
Absolute Limits Jitter

/ /Microphone Calibration

SPL / SPL Tests

This is a single number specifying the average level in a user defined
frequency band or at discrete frequencies.

This table lists all Tasks, which provide average level measurement:
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Tasks Info Version | Filename
Convention

Sound Measurement of Mic at Mic 1, Mic 2, Basic SPL
Pressure Line 1 or Line 2. Standard

Prog.
Sound Measurement of Mic at Mic 1, Mic 2, Basic SPL + Imp
Pressure + Line 1 or Line 2. Standard
Impedance Prog.

This table lists all basic properties related to average level. Please use the
links to get more information about details (use online help or pdf version
for linked tables).

Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

Category | Properties

Stimulus SineSweep

Shared Generator, Routing, Resolution, Display setting, Recording Delay (e.g.
Parameter due to Mic distance)

Private Level Frequencies:

Parameter In Frequency band: Format: fyn, frax (separated by comma)

At Discrete Frequencies: Format fy; fp; f; ... (separated by semicolon
or line break)

Limit Shifting Limits, Statistics (Standard Deviation), Absolute (Absolute
Modes Limits), Alignment to level (see below), Jitter
Results Level in dB

Average Level must be enabled to allow the "Alignment to Level" option of
the Frequency Response Limit.

The calculation of the Average Level is based on the smoothed frequency
response.

Note: For adjusting and optimizing the SPL task, please refer to section
Optimizing Performance / SPL Tests.

Tasks
Tasks Filename
Convention
Mic 1, Mic 2, Line 1 Line 2 Imp
Mic
+ Mic 1, Mic 2, Line 1  Line 2 SPL + Imp
Mic
pdf
Property Page Tasks
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Harmonics / THD
/THD

SineSweep
MIC
fminv fmax
fl; fz, f3
Shifting Limits Standard Deviation
Absolute Limits Jitter
dB

SPL

/SPL Tests.

The first 4 harmonics (2™ — 5™) as well as THD can be measured and
checked.

The Total Harmonic Distortion (THD) provides all accumulated harmonics
within the analysis bandwidth (depending on sampling frequency) versus
frequency.

Note, that there are low frequency and high frequency restrictions on
Harmonics / THD:

High frequencies are limited to roughly sample frequency / 4 (Second
harmonic is at Nyquist Frequency).

On the sample frequency refer to section User Modes / Engineer /
Property Page Tasks / Sound Device & Sampling Rate.

Low frequencies are limited to the first full period in the time signal
to calculate a valid rms value. Thus this depends on the sweep speed
and start frequency if swept from lower to higher frequencies.

The result point resolution is also restricted to full periods. When
more result points are within one signal period, the points are
interpolated linearly to the next valid result.

When swept from high to low frequencies, the results for the last
(and not complete) signal period at lowest frequencies are copied
from the last full period and therefore are constant.

This table lists all Tasks, which provide harmonics / THD measurement:

Tasks Info Version | Filename
Convention

Sound Measurement of Mic at Mic 1, Mic 2, Standard SPL

Pressure Line 1 or Line 2. Prog.

Sound Measurement of Mic at Mic 1, Mic 2, Standard SPL + Imp

Pressure + Line 1 or Line 2. Prog.

Impedance
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This table lists all basic properties related to harmonics / THD. Please use
the links to get more information about details (use online help or pdf
version for linked tables).

Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

Category Properties

Stimulus Sine Sweep

Shared Parameter Generator, Routing, Resolution, Display setting, Recording
Delay (e.g. due to Mic distance)

Private Parameter Harmonics Smoothing:

Part of octave used for smoothing, no smoothing if left empty.

Harmonics type:

Absolute: THD and 2™ -5™ Harmonics in dB SPL
Relative (dB): THD amd 2™-5™ Harm., relative to
fundamental in dB (rel), fundamental is 0 dB.

If Absolute then THD is in Result Window 1 else in result
Window 3.

Limti Modes Shifting Limits, Absolute (Absolute Limits), Jitter separately
for all harmonics

Results 2™ _ 5™ Harm. — Type is absolute then
THD is shown in Result Window 1 else in Result Window 3.

A THD+N measure based on a tracking high pass filter is available with the
programmers version of the QC-System. This THD+N will consider all
harmonics and noise above the fundamental from 2™ order up to the Nyquist
frequency.

Note: Smoothing of THD and Harmonics is possible but not recommended.
The fine structure of the distortion may reveal a defect (especially if tested
without Rub&Buzz), which is not detectable in a smoothed THD.

The calculation of THD and Harmonics requires a certain bandwidth of the
stimulus. Please allow sufficient bandwidth (at least 1 decade, depends on
speed and speed profile).

Note: For adjusting and optimizing the SPL task, please refer to section
Optimizing Performance / SPL Tests.

2-5 THD
THD
/THD
o 1/4
/ /
/Sound Device & Sampling Rate
[ )
/THD Tasks
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Separating Harmonics
visually

Tasks Filename
Convention
Mic 1, Mic 2, Line 1  Line 2 Imp
Mic
+ Mic 1,Mic 2,Line 1 ~ Line 2 SPL + Imp
Mic
/THD
pdf
Property Page Tasks
SineSweep
MIC
THD 2-5 dB
THD 2-5 dB
0dB
THD
3
Shifting Limits Absolute Limits , Jitter
2-5 1
3
QC THD+N
THD+N
THD
THD
THD
10
SPL
/SPL Tests.

When using the individual harmonics, it is recommended to separate them
visually in order to have a more clear graph.

Absolute, non separated harmonics:
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110
100
90
80
70
60
50

Distortion [dB]

40
30
20
10

2nd #1 2nd Harmonic Max 3rd #1 3rd Harmonic Max

— - — -

4th #1 4th Harmonic Max 5th #1 5th Harmonic Max
KLIPPEL

102 103 104
Frequency [Hz]

Apply the Harmonics — Shift parameter:

Select Property Page Tasks

Select Task SPL

Open Category Display

Set Harmonics — Shift parameter to (as an Example):
win3YShift=[ 40. 0. -40. -80.]

Result: Separated Harmonics (Note: the absolute scale is NOT valid!)

150

125

100

75

50

25

Distortion [dB]

-25

-50

— -
2nd Harmonic 2nd Harmonic Max 3rd Harmonic 3rd Harmonic Max

— - — -
4th Harmonic 4th Harmonic Max 5th Harmonic 5th Harmonic Max
KLIPPEL

102 103 104
Frequency [Hz]

Note: The absolute scale of the harmonics is NOT valid anymore, if the
shift parameter is applied!

SPL
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Rub & Buzz

Win3Y Shift=[40. 0. -40.

-80.]

Note:

Rub&Buzz is a generic term for a group of instantaneous, short time and
low energy disturbances or defects in transducers. Although they are usually
much lower in level (more than 80 dB!), they can be reliably detected. For
even enhanced sensitivity the Meta Hearing technology can be optionally
applied to the Rub&Buzz measure. This technique suppresses regular
distortion, which mask potential defects, and provides therefore a higher rate

of defect detection as well as higher headroom for limit setting.

Note, that there are low frequency and high frequency restrictions on the

Rub&Buzz:

e High frequencies are limited to roughly

f < sample frequency / (2 * RBz Highpass).

On the sample frequency refer to section User Modes / Engineer /

Property Page Tasks / Sound Device & Sampling Rate.
e Low frequencies are limited to the first full period in the signal to

calculate a valid rms value. So this depends on the sweep speed and

start frequency if swept from lower to higher frequencies.

The resolution also is restricted to full periods. When by a higher
resolution more points are within one signal period, the points are
interpolated linearly.
When swept from high to low frequencies, the results for the last

(and not complete) signal period at the lowest frequency is copied
from the last full period and therefore constant.

This table lists all Tasks, which provide Rub&Buzz measurement:

Tasks Info Version | Filename
Convention

Sound Measurement of Mic at Mic 1, Mic 2, Standard SPL

Pressure Line 1 or Line 2. Prog.

Sound Measurement of Mic at Mic 1, Mic 2, Standard SPL+Imp

Pressure + Line 1 or Line 2. Prog.

Impedance

This table lists all basic properties related to Rub&Buzz . Please use the
links to get more information about details (use online help or pdf version
for linked tables).

Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

Category | Properties

Stimulus SineSweep

Shared Generator, Routing, Resolution, Display setting, Recording Delay (e.g.
Parameter due to Mic distance)
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Private
Parameter

RBz Highpass: corner frequency rel. to fundamental
RBz - Type:
RMS: repetetive defects (e.g. rubbing)
Peak: short, impulsive defects (e.g. loose particle)

Limit
Modes

E Rub+Buzz
Caleulation Shift
Shift: Mask &3
[V Jiteer o
Microphona in Frae Air
IMeta Heating Wwharn Only

Calculation: Shifting Limits, Absolute (Absolute Limits), Jitter
Microphone: Position of the measurement microphone. This setting
influences the calculation of the Ambient Noise Limit. If measured in
Box/ Custom the influence of ambient noise is reduced due to the
shielding of the box enclosure comparing with testing in Free Air. See
section Ambient Noise below for details.

Meta Hearing™:

Warn Only: Failed IDD but passed Rub&Buzz results in a Warning
and consequently to Pass, if no other measure failed.

Enforce Fail:Failed IDD results in FAIL

Results

Rub&Buzz vs. frequency in Result Window 1.
Crest factor of Rub&Buzz in Result Window 4.

Meta Hearing™:

Isolated Defect Distortion based on Meta Hearing Technology vs.
frequency in Result Window 1 (by default hidden, can be activated
using context menu of Result Window 1 / Customize / Subsets / IDD;
IDD Max.

Compensation of regular Rub&Buzz distortion by Meta Hearing
Technology in Result Window 4.

*Only available, if optional Hearing License is installed.

Note: For more details and background information on Meta Hearing and
Isolated Defect Distortion (IDD) see section Appendix / Glossary /
MeasurementTechnique ( Theory) / Rub & Buzz / Meta Hearing Technology

for Details.

Note: For adjusting and optimizing the Rub&Buzz detection, please refer to
section Optimizing Performance / SPL Tests.

f <

80dB

(2% ).

/Sound Device & Sampling Rate
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Tasks

Tasks Filename
Convention
Mic 1, Mic 2, Line 1  Line 2 Imp
Mic
+ Mic 1, Mic 2, Line 1 ~ Line 2 SPL + Imp
Mic
pdf

Property Page Tasks

SineSweep
MIC
E Rub+Buzz
Calculation Shift:
Shift Mask. B
¥ Jitker *
Microphona in Frae Air
IMeta Heating Wwharn Only
Shifting Limits, Absolute Limits |, Jitter
IDD
IDD
1
4
*
1
Result Window 1 / Customize / Subsets / IDD;
IDD Max
4
%
IDD
/ / / / Meta
Hearing Technology
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Ambient Noise

/SPL Tests.

Distortion measurements (e.g. Rub&Buzz, THD, Harmonics) are sensitive
to noise disturbances from production environment, here designated as
Ambient Noise. Using a second microphone the impact on the measurement
by external noise can be evaluated.

A typical setup for the test with Ambient Noise detection is shown below.

¢ —>
>1m

MIC 2

(Ambient Noise) -

MIC 1/ Line
( g E) (Nearfield)
O
~~

Test Box (Enclosure)

If the Ambient Noise test AND the Rub&Buzz test fails, the test result is
invalid and therefore marked "NOISE" and the test should be repeated.

The overall result of this kind of test is FAIL (although NOISE is
displayed).

“~ Summary {QC - QC) =] B3 I

NOISE

Frequency Response
Average Level

Ambient Noise
Polarity
THD

This table lists all Tasks, which provide Ambient Noise measurement:

Tasks Info Version | Filename
Convention

Sound Nearfield microphone must be Micl or | Standard SPL
Pressure Line 1. Prog.

Noise microphone must be Mic 2.
Sound Nearfield microphone must be Micl or | Standard SPL + Imp
Pressure + Line 1. Prog.
Impedance Noise microphone must be Mic 2.

This table lists all basic properties related to Ambient Noise. Please use the
links to get more information about details (use online help or pdf version
for linked tables).
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Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

KLIPPEL QC

Category | Properties
Stimulus SineSweep
Shared Generator, Routing, Resolution, Display setting, Recording Delay (e.g.
Parameter due to Mic distance)
Private Show Ambient Noise (Display):
Parameter If enabled, show curve in Result Window 1.
Limit No Parameter. The calculated headroom of the Rub&Buzz Limit is
Modes used to ensure optimal sensitivity for Ambient Noise.
However, it is important for the sensitivity of the measurement to
know the test condition. If tested in a box, an additional attenuation of
the ambient noise can be considered.
This attenuation can be measured and the result can be specified for
optimal results. Please refer to Testing in a box enclosure for details.
Results Noise floor if enabled in Result Window 1
THD
Tasks
Tasks Filename
Convention
Mic 1 Imp
Line 1
+ Mic 1 SPL + Imp
Line 1
Mic 2
pdf
Property Page Tasks
SineSweep
MIC
e 109




Calculation of the
Ambient Noise Limit

Testing in a box
enclosure

The limit of the ambient noise is derived from the Rub&Buzz limit
considering the microphone noisefloor and the box enclosure shielding
(noise attenuation).

In other words, the higher the Rub&Buzz Limit, the more ambient noise can
be tolerated without influencing the measurment.

Please make sure that the box is appropriate in size. Refer to section
Appendix / Maximal SPL

for calculation of the maximum SPL level for a known box / driver
combination.

Make sure that the maximum SPL level of your measurement microphone is
not exceeded.

When testing in an enclosure, the influence of ambient noise is reduced
considerably. Hence the threshold of ambient noise detection must be
adopted.

+— >
>1m

MIC 2
(Ambient Noise)

MIC 1/ Line
( g E) (Nearfield)
O
~~

Test Box (Enclosure)

This can be done generally assuming that the box has a typical ambient
noise attenuation of 15dB over the whole frequency range.

Note: For Ambient Noise Monitoring a second microphone is required.
There is only one valid routing:

Nearfield Microphone > Mic 1/ Line 1 Input
Ambient Noise Microphone > Mic 2 Input

The Noise Microphone should be arranged in about 1 m distance from the
DUT.

Do not use the Ambient Noise microphone inside a test enclosure!
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If the specific attenuation of the box is known, a curve

frequency

attenuation in dB

can be specified. Please see the section Optimizing Performance / SPL Tests
/ Measurement Box / How to obtain the box attenuation curve for details.

Although it is not recommended there is also the possibility to test in a free
air environment. In this case a well shielded testing room is required.

/ / Maximal SPL

15dB
-> Mic 1/Line 1
> Mic 2
DUT 1
dB
/ /
/How to obtain the box attenuation curve
Polari Basi Polarity indicates the acoustical phase of the transducer. It is based on the
olarity (Basic) phase between the generator and the measured sound pressure level.
This table lists all Tasks, which provide polarity measurement:
Tasks Info Version | Filename
Convention
Sound Measurement of Mic at Mic 1, Mic 2, Basic SPL
Pressure Line 1 or Line 2. Standard
Prog.
Sound Measurement of Mic at Mic 1, Mic 2, Basic SPL + Imp
Pressure + Line 1 or Line 2. Standard
Impedance Prog.

This table lists all basic properties related to Ambient Noise. Please use the
links to get more information about details (use online help or pdf version
for linked tables).
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Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

This table lists all basic properties related to polarity. Please use the links to
get more information about details (use online help or pdf version for linked

tables).

Parameter (shared among several measures or private for exclusive use by
this measure) are editable on the Property Page Tasks.

Category | Properties
Stimulus SineSweep
Shared Generator, Routing, Resolution, Display setting, Recording Delay (e.g.
Parameter due to Mic distance)
Limit Test Frequencies:
Modes Format: Frequencyl Tolerancel;
Frequency?2 Tolerance2;
Frequency3 Tolerance3; ...
For a one-way driver one pair is sufficient. For multi way drivers for
each driver the polarity of the individual channels can be checked. The
test frequencies should be selected within the pass band of each
channel.
Default: * 80
The "*" character is a wild card for automatic limit setting. Refer to
the example below for more details.
Results Acoustical Phase in Result Window 5

This is an example for the calculation of the acoustical phase. The limit is

set to

Test Frequencies] = * 80
[ q

which is the default setting.

The lowest frequency, were the SPL-level is 10dB below the average level
is calculated (Please see middle graph below).

At this frequency the limits are set for polarity (top graph).

This ensures a good signal noise ratio during the test as well as low
sensitivity against microphone distance variation.

As a result, the frequency of this lowest frequency will be displayed at the
Summary Window (bottom window).
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-*r Chart 3 (QC - QC) _[a]x]

— —_——— -
m - Acoustic Phase m - Aeoustic Phase hiax m - Aooustic Phase Min

KLIPPEL
150

100

Limits
At |
= 92Hz ac. phase

10z 103 Toe
Frequency [Hz]

t1(Qr -Qc)

Phase [deares]
=

— ———— -
m - Frequency Respomse m- Respomse ha: m- Resporse hin #uierage Level

KLIPPEL

TSRS

Average Level

Sound P ressure [dB]

10292HZ 1= 0
Frequency [Hz]

Max Limit Unit Description
108.6 dB average sound pressure level

N%TE: ophone distance variations deteriorate the polarity test by:
ncy Phase Variation
92 Hz 1.0 deg/cm (2.4 deg/inch) -

If multiple frequencies are defined to check for
polarity, for each frequency an entry in the result
list (in window Summary) is generated. This
allows separating polarity failures of multi
Frequency Response channel systems. Additional to the Keyword
Average Level Polarity the test frequency is added.
THD
Ambient Noise In this example the limit is specified as:
Polarity - 100 Hz [Test Frequencies] = 100 80
‘Polarity -995Hz
Polarity - 8074 Hz 995 80
Rub+Buzz 8074 80
Impedance

Note: The polarity is based on the acoustical phase, which is highly
determined by the geometrical distance from the driver to the Mic.

Thus, to obtain consistent results a fixture is required to ensure

reproducible arrangements and distances.

When calculating the limits the sensitivity of phase will be calculated,
that would be caused by a variation of the microphone distance of

1 cm (1 inch). Please check the Summary result window.

J- Summary {QC - QC}) =1

-

Golden DUTs : #2

Name Min Limit Max Limit Unit Description
Level 102.5 108.6 dB  awverage sound pressure level

NOTE: Microphone distance variations deteriorate the polarity test by:

Frequency Phase Variation
92 Hz 1.0 deg/cm (2.4 deg/inch)
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Tasks

KLIPPEL QC

Tasks Filename
Convention
Mic 1, Mic 2, Line1  Line 2 Imp
Mic
+ Mic 1, Mic 2, Line1  Line 2 SPL + Imp
Mic
pdf
Property Page Tasks
SineSweep
MIC
1
2
* 80
“ *1)
5
[ 1= * 80
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FAIL

Frequency Response
Average Level

THD

Ambient Noise [ ]_ 100 80
Polarity - 100 Hz 995 80
‘Polarity -995Hz 8074 80
Polarity - 8074 Hz
Rub+Buzz
Impedance

Reference Units

In most cases limits are obtained from known good samples or reference
units. The simplest way to create limits is measuring one (good) sample and
deviate the limits from the result (e.g. by shifting the curve) to create a
tolerance corridor.

Measuring reference units is performed in a special mode, the Limit
Calculation Mode. This mode is available in the Engineer or Programmer
Mode only (see chapter User Modes).

The Property Page Limits is dedicated to Reference DUTs and Limit
Calculation.

Note: Before measuring Reference DUTs and calculating limits, all settings
should be double checked before. Reference DUTs are valid for the current
setup only. If the setup will be changed, the reference DUT become invalid
and are deleted (after a message)! So make sure that your setup is ok.

To measure Reference DUTs:
1. Activate Limit Calculation Mode.
2. Press Start to measure one or more connected DUT
3. Press OK to calculate limits or release the Limit Calculation Mode.
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T - |

Info I Tazks Limits | Login I
I Activate Limit Calculation Mode
DUTs Parameters
#1 ‘ =] Fr.eguencz Response - Reference
#2 Alignment Off
#3 Calculation Shift DUTs
Shift Mask *
[T Jitter i
E Average Level
Calculation Shift
Shift Max 3
Shift Iin -3
[T cpk | Ppk &
E Rub+Buzz
Calculation Shift L
Shift Mask * < Limit
D scer ! Parameter
Meta Hearing ‘warn only
= Polarity
Test Frequencies  * e
= THD
Calculation Shift Context
Shiftc Mask * Menu for
¥ Jitter * ) Reference
E Impedance a1 DUTs
Calculation Shil
Shift Mask. LI
Wical shift Far upper
an t limit,
ormat: Frequency [Hz], +‘L[ e Help on
Edit ﬁ -Shift [dE] current
Parameter
ak. I Help | Cancel |
DUT
DUT
DUT DUT
DUT
1.
DUT
3 OK
Noise Check for When measuring Reference DUTSs the noise from the production line should

be minimized. However, the system detects an excessive noise although no

Reference Units limits are calculated yet. The following message appears:
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Managing Reference

DUTs

DUT

oc | ]

L WARNING: Measurement corrupked by noise.
L3 Do you want to keep the data?

es | Mo I

Press "no" to reject the measurement. In this case there will be no reference
DUT added to the list. You may also allow this DUT to be included in the
list.

DUT

“ NO” DUT
DUT

To measure Reference DUTs:
1. Activate Limit Calculation mode.
2. Connect a device you want to measure as reference.
3. Press Start button in the control panel.

Note: The Basic QC System allows measuring only one reference DUT.
You need to upgrade to the Standard Version to get support of multiple
Reference DUTs.

All checked Reference DUTS are used to calculate the limits.

Unchecked DUTs are not considered for the limits but data will not be
deleted.

DUTs Parameters
#1 E Frequency Respy
O#2 Alignment
#3 Zalculation
D 4 Shifk Mask.
A [ Jiceer
E Average Level
Calculation

Note: For details on the limit calculation see chapter Test Configuration /
Limit Calculation..

Each reference device is displayed as a number in the DUT section of the
Limit page. By clicking on a number the corresponding measurement curves
are highlighted in the result windows.

To remove reference DUTs:

1. Activate Limit Calculation mode.

2. Click on the reference device you want to remove. Multiple selection
is supported (Keep shift pressed while selecting range or keep Ctrl
pressed while selecting individual DUTSs).

3. Press Edit button to open the context menu, select Delete Selected.
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| ‘ ¥ itter

E Impedanc

Select Al
Irvert Selection

Delete Selected
Delete Al

Edit

Ok

You may use Delete All to remove all DUTSs from the list.

Using Select All and Invert Selection you may manage the selection of a
larger number of reference DUTs in an effective way.

DUT
1.
2.
3.
QC DUT
DUT
DUT
DUT
: / Limit
Calculation
DUT
DUT
1.
2. shift
Ctrl DUT
3.
DUT

DUT

Labeling Reference All measurements within the Limit Calculation Mode are numbered '
consecutively ( #1, #2, #3...). These numbers are added to the curves in
DUTs the result windows to assign the curves to the Reference DUTs.

DUT
However, a label can be assigned to Reference DUTs using the Serial
Number function.
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Setting Limits

Specify the label as Serial Number (e.g. Sample#1) and press Enter to start
the test. When selecting the reference DUT in the DUTs list, the label is
shown in the bottom line of the Property Page.

Tolerance Mask : accepted upper
and lower variation vs. frequency
Farmat: Frequency [Hz], +Tolerance

Edit [percent], -Tolerance [percent]
Sampleft2

N———
0k I Help | Cancell

More Information about Serial Number Handling can be found in section
Test Configuration / Serial Number Handling.

1, #2, #3...
DUT

DUT

#1 Enter DUT
DUT

/ Serial Number
Handling

Limit parameters are arranged in groups like the task parameters. You have
to activate the Limit Calculation Mode, if you want to change limits.
Clicking on a parameter field, the help line at the bottom of the limit
parameter section displays some specific information concerning the
parameter (function, format etc.).

If you have more than one task in your test that measures a certain
parameter, you should give each test task an own name or number. The task
name will then be displayed as a part of the limit parameter and result name.
Please see section Test Configuration / Tasks / Adding Labels to Tasks.

On calculation methods for limits, refer to chapter Test Configuration /
Limit Calculation.

/ /Adding Labels
to Tasks

/Limit Calculation
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General

Absolute Limits

Limit Calculation

In this chapter the generic limit calculation methods are explained. For each
measure different limit calculation methods apply to keep the complexity
low and dedicated to the physics.

For curves vs. frequency the limits are frequency dependent.

For single number measures the limit is just a number.

Note: The frequency range of the limit does not have to meet the range of
the measure. The limit will only be applied in the range of measured values
and specified limits.

Depending on the measure there might be also combinations of limit modes
available. For instance it is good to combine statistics and shifting to allow a
minimal headroom. Refer to the limit parameter of the tasks, which
combination is available.

Arbitrary, constant limits may be specified or imported. If the frequencies of
the entered limit do not agree with the measure, the limit values exactly at
the frequency points of the measure are calculated by linear interpolation.

Note that absolute limits may be combined with a shift to create symmetric
limits easily. Just import one absolute curve for MIN and MAX limit and
apply an additional shift.

THD
—— |
1 THD THD Max
KLIPPEL

110
o
= 100
v
=
$ 90
E
o
= &0
=
(=]
o

70

&0

10° 10° 104
Freguency [Hz]

Example of absolute Limit:
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Limit definition:

50 110
70 110
200 85

800 100
6000 100

Note: Absolute limits do not depend on the reference unit measurements.
Even if recalibrated using Golden Units (see chapter Golden DUT
Handling), absolute limits are always kept constant.

50 110
70 110
200 85

800 100
6000 100

DUT

Relative Limits
The relative limit is calculated by multiplying the tolerance value to the

average of all enabled reference units. This is especially useful for the
impedance curve to allow sufficient headroom at the resonance peak, were a
simple shift (adding the shift value) is not sufficient.

Format for curves: [frequency +tolerance -tolerance ]

Job Example Description

Single number 33 Re(lim) = Re(reference) + 3 Ohm
measure (e.g.

Re)

Constant shift * +15 -15 for all frequencies:

for curves (e.g. Imp(lim) = Imp(reference) *
impedance) (1 £ tolerance/100)

For more options on frequency dependent limits, refer to section Shifting
Limits below.

Example for relative limits (impedance):

KLIPPEL QC e 121



Shifting Limits

—
Imp &1

Impedarce [0 hm]

mpedance M

mpedance AN
KLUFREL

‘Erzul.:rﬂ' [H1]
[+ -
3-3 Re =Re +3 Ohm
Re
* +15 -15
Imp = Imp *
1+ /100)
Shifting Limits

The shifted limit is calculated by adding the shift value to the average of all
enabled reference units.

Format for curves:

[frequency +shift -shift]

Job Example Description

Single number 3-3 Re(max) = Re(reference) + 3 Ohm

measure (e.g.

Level)

Constant shift * 43 3 for all frequencies:

for curves (e.g. Spl(max) = Spl(reference) + 3 dB

SPL)

Bandlimited 10 +5-5 limit only exists from 10 to 800 Hz.

Shift (SPL) 800 +5 -5 Spl(max) = Spl(reference) = 5 dB

Frequency 10 +5-5 limit only exists from 10 to 800 Hz.

dependent Shift | 500 +3 -3 Shift interpolated between

(interpolated) 800 +2 -2 10,500,800 Hz with frequency from
5> 13> +2dB

Frequency 10 +5-5 limit only exists from 10 to 800 Hz.

dependent Shift 500 +5 -5 is + 5dB between 10 and 500 Hz;

(Steps) 500 +3 -3 +3 dB from 500 Hz to 800 Hz.

800 +3 -3
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[}
o

Sound Pressure [dE]

Response Min

107

KLIPPEL

10° 104

Frequency [HF]

Segmented, asymmetric Limits (SPL)

Asymmetric 10 +3 -3 different positive and negative
Shift (SPL) 500 +4 -8 limits
800 +2 -1
Segmented 20 10-6 Limit defined from 20-1kHz and
limits (SPL) 1000 6 -3 from 2-3kHz. '*' stands for 'not
1500 * * defined'. See Example graph below.
20003 -5
30003 -5
SPL
—/ [ —
Frequency Response Response Max
| —

Note: Shifting Limits for relative Harmonics
Relative Harmonics in dB have a shift also in dB. However, when relative
Harmonics in percent are selected, the shift is specified also in dB.

So a shift of 6 dB means a limit of the double percentage of relative
harmonics or THD.
The benefit is to have one shift parameter and the possibility of switching
between percentage and dB scale without touching the limit setting.

[ -]
3.3 Re =Re + 3 Ohm
* 43 3
SPL Spl = Spl £3dB
10 +5-5 10 ~ 800 Hz
SPL 800 +5 -5 Spl =Spl +5dB
10 +5-5 10 ~ 800 Hz
500 +3 -3 10Hz +5dB->
800 +2 -2 500Hz 13 dB>
800Hz +2 dB
10 +5-5 10 ~ 800 Hz
500 +5 -5 +5dB 10~ 500 Hz
500 +3 -3 +3dB  500~800 Hz
800 +3 -3
10 +3 -3
(SPL) 500 +4 -8
800 +2 —1
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Standard Deviation

20 10-6 20Hz~1kHz ~ 2-3kHz
(SPL) 1000 6 -3
1500 * * “ « .
20003 -5
30003 -5

SPL

dB dB
dB
6dB THD
dB

Limits also can be calculated using the standard deviation sigma of the
reference measurements.

Sigma characterizes the variation of a parameter. The more variation the
higher is sigma. Thus limits are widened up for regions were the parameter
or curves vary.

Note: If using statistical calculation, ensure sufficient number of reference
DUT. At least 10 DUT should be in the pool.

Format for curves: [frequency +x*sigma —x*sigma]
(x ... factor of sigma)

The syntax is identical to the Shifting Limits. Asymmetrical, segmented and
band limited limits are supported.

— — — — — — —
L L] e E ™ Ee e 55 e =5 e
— — — — | |

148 s L] e EI0 ®E Response Mar  Resporse MR

KLIPPEL
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100
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102 103 104

Example for statistical Limits (SPL)

Note: It is recommended to use a Statistical Limits always with Shift to
ensure a minimal headroom. Using Statistics only the tolerance may become
very useless small.

sigma

Sigma sigma
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DUT DUT

10
[ +x*sigma —x*sigma] X  sigma )
Shifting Limits
SPL
Jitter Sharp resonances in the measured Curve usually generate limits with

identical dips and peaks in it. However, these resonances may vary during
production and should not cause a failed test. To provide this functionality”
limits may be "jittered" or widened up in respect to frequency or X-axis. The
graph below shows the SPL measure and the normally shifted limit (dotted
curve). This limit is very close to the measure and a small variation of the
resonance may cause a failed test. The Jitter function is a simple search for
extrema within a certain frequency range. A percentage of the current
frequency is specified to define this range. The jittered max limit value is the
maximum of all limit points in this range while the jittered min limit is the
minimum respectively.

JitteredLimit,,, () = MaX{Limit(f +p* f)} p...Percentage
JitteredLimit,, (f) = Min{Limit(f £ p* f)}

Note: (1) Jitter is applied after the normal Limit Calculation.

(2) The frequency range of the Limit is NOT affected by the Jitter-
Processing.
Jitter may be applied to SPL, THD, Rub&Buzz or Impedance. The Jitter
factor p must be specified in the following format:

Job Example Description

Constant Jitter for * 10 for all frequencies:

complete limit p=10%

Bandlimited Jitter 10 8 limit is jittered only from
800 8 10 to 800 Hz.

Frequency dependent 5000 10 Jitter starts at SkHz, increases with

Jitter (interpolated) 6000 20 frequency to 6k (20%) and decreases
7000 10 to 7k (10%). No jitter out of the band

5 kHz - 7 kHz.

Frequency dependent 5000 20 Jitter starts at SkHz, constant up to

Jitter (Steps) 6000 20 6k (20%) and from 6 kHz to 7 kHz
6001 10 constant at 10%. No jitter out of the
7000 10 band 5 kHz — 7 kHz.

Segmented Jitter 2000 10 Jitter only defined from 2-3 kHz and
3000 10 from 5-6 kHz. '*' stands for 'not
4000 * defined'. No jitter below 2 kHz,
5000 10 between 3 and 5 kHz and above
6000 10 6 kHz.
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1

SPL

(1)
)

Jittered limits (p = 10%) in SPL

SPL THD

JitteredLimit,,,, () = Max{Limit(f + p* f)}  p...
JitteredLimit,, (f) = Min{Limit(f £ p* f)}

"We would like to thank Pietro Massini from Sipe SpA. for suggesting this
algorithm.

* 10

p=10%

10 8
800 8

10~800 Hz

5000 10
6000 20
7000 10

S5kHz 6kHz

20% ) 7kHz
10%  5-7kHz

5000 20
6000 20
6001 10
7000 10

S5kHz
6kHz 6 kHz
10% 5-7 kHz

7 kHz

20%

2000 10
3000 10
4000 *

5000 10
6000 10

2-3kHz

[Tl “

2kHz 3-5kHz

5-6kHz

6kHz
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Cpk / Ppk Limits
Cpk/Ppk

SPL p=10%

Sipe SpA

Pietro Massini

The following parameters define the statistical post processing of parameter
variation using performance indices. For background on Cpk/Ppk statistics,

see chapter Appendix / Glossary / Ppk / Cpk.

Cpk Poolsize number of DUT that are considered in the short term
variation index Cpk
Cpk Limit Limit value for Cpk and Ppk.
Ppk Limit Ppk / Cpk < 1: Process out of control
Ppk / Cpk > 1.33: Process within 4 sigma range
Ppk / Cpk > 2.0: Process within 6 sigma range
Passed only 1: Only consider passed DUT in Cpk/Ppk statistics.
0: Consider all DUT in Cpk/Ppk statistics.
Cpk/Ppk / / Ppk / Cpk.
Cpk Cpk DUT
Cpk Cpk  Ppk
Ppk Ppk / Cpk <1
Ppk / Cpk > 1.33 4 sigma
Ppk / Cpk>2.0 6 sigma
1 Cpk/Ppk DUT
0 Cpk/Ppk DUT
Tasks

In this chapter all available default tasks are described.

Since tasks could not be used in the Basic version to compose tests, this
chapter is applicable for Standard and Programmable version only.

Filename

Label on

Tasks

Prop.-Page

Measures / Comments

spl.{version} .task kla

Sound Pressure

Freq.-response, Level, Polarity,
THD, Rub&Buzz, IDD,
Ambient Noise

imp. {version}.task.kla

Impedance

Impedance, T/S Parameter
based on Multitone or Sweep

spl-imp. {version}.task kla

Sound Pressure
+ Impedance

Freq.-response, Level, Polarity,
THD, Rub&Buzz, IDD,

Ambient Noise, Impedance, T/S
Parameter based on SineSweep.

start. {version}.control.kla

Start/Finish

Global settings for routing,
logging
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/

spl.{version} .task kla

THD IDD
imp. {version}.task.kla T/S
spl-imp. {version}.task.kla +

THD IDD

T/S
start. {version}.control.kla /

Filename Convention

All Task file names consist of the following structure:
{Task Name}.{version}.{function}.{Mode}
Example: spl.0001.task kla, start.0001.control.kla

Task Name

Short name of the task (e.g. SPL)

Version

Code version number, 4 digits

Function

task: describes one measurement applied to DUT
control: describes overall Pass/Fail calculation and overall settings
(report, routing etc.)

Mode

kib: Binary file. Not editable. Optional linked with license
requirement.

Usable for Standard and Programmable version

kla: Text file. Editable with any editor. No license requirement

{ i

IS S

spl.0001 .task.kla start.0001.control.kla

SPL

DUT

klb

Kla
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Test Sequences . L :
9 Using the tasks it is straight forward to create test sequences that consist of

multiple tasks. Just add or remove the tasks on the Property Page Tasks.
Refer to section User Mode / Engineer / Property Page Tasks for more
details.

Use labels (see below) to identify the tasks, if the same task is used several
times.

Note: Test Sequences are available in Standard / Programmable Version
only. The Basic version is restricted to one single task (except
preconditioning for ferro fluids).

Property Page Tasks

Adding Labels to If you have more than one task in your test that measures a certain

parameter, you should give each test task an own name or number. The task
name will then be displayed as a part of the result and of the limit parameter
name.

Tasks

1. Click on the task Property Page.
2. Click on a task you want to be labeled.
3. Press function key F2 and enter a new task name.

BEEEE—— e H

Infa Tasks |Limits | Login I

Tasks Lahguags IEN 'I

© Start
® Sound Pressure - ‘Woofer
® Sound Pressure - Tweeter

L Finish

1 1 1 1
Example: You have two tasks in your test that measure the frequency
response of a system or coax driver with a different setup for Woofer and
Tweeter. You may now name one task Sound Pressure-Woofer and the other
Sound Pressure-Tweeter. In the limit page you will then find a limit
parameter Woofer-Sound Pressure and a second named Tweeter-Sound
Pressure.

Limit Parameter with labels:
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e R - |

Itf ITasks Lirnits ILogin I

I Activate Limit Calculation Mode
DUTs Parameters
O Woofer - Frequency Response
#2 Woofer - Average Level
#3 VWoofer - Rub+Buzz
O#4 Woofer - Polarity
%5 Waoofer - THD
Tweeter - Frequency Respomn...
Tweeter - Average Level
Tweeter - Rub+Buzz
Tweeter - Polarity
Tweeter - THD
Tweeter - 2nd Harmonic
Result list with labels:

Pass: 1

Lewvel

Y Summary (QC - QC) =l

Fail: 0 Test: My first Meas.

Wame ¥Yalue Unit Description
103.3 dB  average sound pres

F2

Sound Pressure-Woofe

Tweeter-Sound Pressure

Sound Pressure-Tweeter
Woofer-Sound Pressure
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SPL+Impedance

(Basic)
SPL+

The task SPL+Imp is dedicated to fast testing, comprising impedance as
well as SPL related measures.

Measures

Results

Frequency
Response

magnitude of frequency response in Result Window 1.
Fundamental of recorded sound pressure signal.

Level

Average level of specified band or at discrete frequencies.

Note: The realized voltage may be less than the specified voltage
due to finite output impedance of the power amplifier.

See section Hardware / Calibration / Amplifier Gain for details.
The resulting level may therefore also be less.

Harmonics

Absolute THD in Result Window 1 or
Relative THD in Result Window 3 (depending on mode).
Individual Harmonics (2" — 5™ in Result Window 3.

Rub&Buzz

Rub&Buzz distortion vs. frequency in Result Window 1.
Crest factor of Rub&Buzz in Result Window 4.

Meta Hearing"

Isolated Defect Distortion based on Meta Hearing Technology vs.
frequency in Result Window 1 (by default hidden, can be activated
using context menu of Result Window 1 / Customize / Subsets /
IDD; IDD Max.

Compensation of regular Rub&Buzz distortion by Meta Hearing
Technology in Result Window 4.

Polarity

Acoustical Phase in Result Window 5.

Ambient
Noise™

Noise floor if enabled (Settings / Category Display) in Result
Window 1

Impedance™

Impedance Magnitude vs. frequency, two signal measurement of
Voltage and Current in Result Window 2.
Voltage and Current signals in Result Window 6.

T/S Parameter™

Calculated parameters from fitted complex impedance.
Re> Le’ Cmesa Lmess Resa fS’ QlS’ QmS’ QCS'

*Only available, if optional Meta Hearing License is installed.

*The Ambient Noise and the impedance with T/S parameter are mutually
exclusive since the second input channel is either sensing current

(impedance) or the second microphone (ambient noise).

SPL + SPL

/ /Amplifier Gain

THD 1
THD 3
2-5 3
1
4
* IDD
1 1/
IDD IDD Max
4
5
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Parameter

&k

2
6
T/S *k
Re; Ley Crnesy Liness Ress £ Qisy Qunsy Qes-
%
sk

T/S

The following parameter can be applied to customize this task:

Categories | Parameter Comments
Stimulus Start, Stop, Time Bandwidth and Length of stimulus
Voltage rms level in Volt at the speaker terminals.
Note: The realized voltage may be less than
the specified voltage due to finite output
impedance of the power amplifier.
See section Hardware / Calibration /
Amplifier Gain for details.
Note: Peak value can be more than 10 dB
above rms level for Multitone!
Speed Profile Variable speed of sinesweep. See section
Speed Profile.
Voltage Profile Variable Level of sinesweep. See section
Level Profile.

Routing Output Loudspeaker to be tested, only visible, if
Routing / Output in Control Task is set to
controlled by Task.

See Test Configuration / Routing / Output
Routing for details.
Input” Used microphone for SPL recording.
Only visible, if Routing / Output in Control
Task is set to controlled by Task.
See Test Configuration / Routing / Input
Routing for details.
Measures Freq. Response dis-/enable measures individually.
Average Level If disabled, also the limits are disabled.
Rub&Buzz
Polarity
Ambient Noise™
THD
2"~ 5™ Harmonic
Impedance™
T/S Parameter™
Categories Parameter Comments
Processing Resolution points per octave, number of result points
Response - Private Parameter for Freq.-response:
Smoothing Part per octave for smoothing, no smoothing
if value is empty.
Level — Private Parameter for Level:
Frequencies In Frequency band: Format: fiin, fax

(separated by comma)
At Discrete Frequencies: Format f;; f,; f3 ...
(separated by semicolon or line break)

RBz — Highpass

Private Parameter for Rub&Buzz:
highpass tracking corner frequency rel. to
fundamental. See section Optimizing
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Performance / SPL Tests / Optimize
Rub&Buzz detection.

RBz - Type

Private Parameter for Rub&Buzz:
RMS: repetitive defects (e.g. rubbing)
Peak: short, impulsive defects (e.g. loose
particle)

RBz-Metahearing

Absolute: THD and 2"-5" Harm. in dB SPL
Relative (dB) : THD and 2™-5" Harm.
relative to fundamental in dB(rel)

Relative (%): Same but in %

If Absolute then THD is in Result
Window 1 else in Result Window 3.

Harmonics-Type

Absolute: THD and 2"-5" Harm. in dB SPL
Relative (dB) : THD and 2"-5" Harm.
relative to fundamental in dB(rel)

Relative (%): Same but in %

If Absolute then THD is in Result
Window 1 else in Result Window 3.

Harmonics - Applied for THD and 2™ - 5™ Harmonic.

Smoothing Part per octave for smoothing, no
smoothing if value is empty.

Impedance — Private Parameter for Impedance:

Smoothing Part per octave for smoothing, no
smoothing if value is empty.

Recording Delay Adjustable delay for considering time delay

in the response due to microphone distance or
digital delay (in electronics).
Note: The response is shortened by the
delay. Increase test time if you have
excessive delay.

Input Gain 1

Hardware Preamplifier for Mic 1 and
Line 1 input to optimize SNR

Input Gain 2 Hardware Preamplifier for Mic21 and
Line 2 input to optimize SNR
Display SPL — Ymax maximal SPL value in dB,
if empty, auto scaled
SPL - Ymin minimal SPL value in dB,
if empty, auto scaled
Harmonics — Maximal / Minimal value for Result

Ymax, Ymin

Window 3. If empty, auto scaled.

Harmonics — Vertical shift to separate Harmonics, no shift
Shift is applied, if empty.

Impedance - Maximal impedance value in Ohm,

Ymax If empty, auto scaled

Impedance - Minimal impedance value in Ohm,

Ymin If empty, auto scaled

Impedance - Lin / Log scale option for impedance axis
Scale

Show Ambient If enabled, the Ambient Noise measure and
Noise limit will be shown in Result Window 1.

Custom Colors

Allows to modify standard colors for
measures. Enable option to expand menu.
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*If Ambient Noise monitoring is enabled, SPL must be recorded using
Microphone 1 / Line 1. Microphone 2 is to be used to monitor ambient
noise.

*The Ambient Noise and the impedance with T/S parameter are mutually
exclusive since the second input channel is either sensing current
(impedance) or the second microphone (ambient noise).

The limits belonging to the measures are explained in the respecting section
of chapter Test Configuration / Measures and Limits.

rms
/ /Amplifier Gain
rms 10dB
Speed
Profile
Level
Profile
/
/ /
Output Routing
* SPL
/
/ / Input
Routing
/
THD
2-5
kK
T/S *k
fminy fma\x
fl; fz; f3
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/ SPL / Optimize Rub&Buzz
detection
- THD 2-5 dB SPL
dB THD 2-5
dB
% %
THD 1
3
- THD 2-5 dB SPL
dB THD 2-5
dB
% %
THD 1
3
- THD 2-5

SNR Mic1l Linel

SNR Mic 21 Line 2

SPL-Y dB SPL
SPL-Y dB SPL
Y 3 /
Y
-Y
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Impedance testing

Differences to SPL and

Impedance task
SPL

*%

T/S

The fast SPL-Imp Task measures by default current and SPL in parallel.

For impedance testing it is a crucial point to consider the amplifier
frequency response. Therefore since only two input channels are available, a
pre-measurement will be executed to measure the voltage.

This voltage measurement will be performed once per login only. It will
double the duration of the first measurement but will ensure the fast testing
speed for all following tests.

If the optional measure Ambient Noise is enabled, this task can be
configured to measure nearfield and ambient noise level in parallel. In this
case no impedance can be measured (no current sensing possible). When
selecting measures Ambient Noise and one of the impedance related
measures (impedance or T/S parameter), an error message will be generated.

T/S

There are some differences between the fast SPL + Imp and the SPL and
Imp task the user should be aware of:
e Multitone excitation only available in Imp task.

e Voltage measurement for each DUT only available in Imp task (see
notes in section Impedance testing above.

e Either Impedance measurement or Ambient Noise monitoring

available.
e In Basic version the SPL+Imp task is available only.
+ SPL  Imp
. Imp
. DUT Imp
[ ]
° +

The task SPL comprises all measures related to microphone sensing.

SPL
Measures Results
Frequency Magnitude of frequency response in Result Window 1. Fundamental
Response of recorded sound pressure signal.
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Level

Average level of specified band or at discrete frequencies.

Note: The realized voltage may be less than the specified voltage
due to finite output impedance of the power amplifier.

See section Hardware / Calibration / Amplifier Gain for details. The
resulting level may therefore also be less.

Harmonics Absolute THD in Result Window 1 or
Relative THD in Result Window 3 (depending on mode).
Individual Harmonics (2" — 5™) in Result Window 3.
Rub&Buzz Rub&Buzz distortion vs. frequency in Result Window 1.
Crest factor of Rub&Buzz in Result Window 4.
Meta Isolated Defect Distortion based on Meta Hearing Technology vs.
Hearing” frequency in Result Window 1 (by default hidden, can be activated
using context menu of Result Window 1 / Customize / Subsets /
IDD; IDD Max.
Compensation of regular Rub&Buzz distortion by Meta Hearing
Technology in Result Window 4.
Polarity Acoustical Phase in Result Window 5.
Ambient Noise floor if enabled (Settings / Category Display) in Result
Noise Window 1

" Only available, if optional Meta Hearing License is installed.

/ /Amplifier Gain

THD 1
THD 3
2-5 3
1
4
* IDD
1 1/ / /
IDD IDD Max
4
5
/ 1
*
Parameter The following parameter can be applied to customize this task:
Categories | Parameter Comments
Stimulus Signal SineSweep: Continuous Sine Sweep
Multitone: Sparse Spectrum Signal
Start, Stop, Time Bandwidth and Length of stimulus
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Voltage

rms level in Volt at the speaker terminals.
Note: The realized voltage may be less than
the specified voltage due to finite output
impedance of the power amplifier.

See section Hardware / Calibration / Amplifier
Gain for details.

Note: Peak value can be more than 10 dB
above rms level for Multitone!

Speed Profile Variable speed of sinesweep. See section
Speed Profile.

Voltage Profile Variable Level of sinesweep. See section Level
Profile.

Routing Output Loudspeaker to be tested, only visible, if
Routing / Output in Control Task is set to
controlled by Task.

See See Test Configuration / Routing / Output
Routing for details.

Input” Used microphone for SPL recording.
Only visible, if Routing / Output in Control
Task is set to controlled by Task.
See See Test Configuration / Routing / Input
Routing for details.

Measures Freq. Response dis-/enable measures individually.

Average Level If disabled, also the limits are disabled.
Rub&Buzz
ic
Polarity
Ambient Noise
THD
2" - 5" Harmon
Processing Resolution points per octave, number of result points
Response - Private Parameter for Freq.-response:
Smoothing Part per octave for smoothing, no smoothing if
value is empty.
Level — Private Parameter for Level:
Frequencies In Frequency band: Format: fyin, fnax

(separated by comma)
At Discrete Frequencies: Format f;; f; f5 ...
(separated by semicolon or linebreak)

RBz — Highpass

Private Parameter for Rub&Buzz:
highpass tracking corner frequency rel. to

RBz - Type Private Parameter for Rub&Buzz:
RMS: repetitive defects (e.g. rubbing) Peak:
short, impulsive defects (e.g. loose particle)
RBz- Enable Metahearing (Improved Rub&Buzz)
Metahearing See section Appendix / Measurement

Technique / Rub& Buzz / Meta Hearing
Technology for Details.

Harmonics-Type

Absolute: THD and 2"%-5™ Harm. in dB SPL
Relative (dB) : THD and 2"-5" Harm.

relative to fundamental in dB(rel)
Relative (%): Same but in %

If Absolute then THD is in Result Window 1
else in Result Window 3.

Harmonics - Applied for THD and 2™ - 5™ Harmonic.

Smoothing Part per octave for smoothing, no smoothing if
value is empty.

Recording Delay Adjustable delay for considering time delay in

the response due to microphone distance or
digital delay (in electronics).

Input Gain 1

Hardware Preamplifier for Mic 1 and Line 1
input to optimize SNR
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Input Gain 2

Hardware Preamplifier for Mic 2 and Line 2
input to optimize SNR

Display

Y-min minimal impedance value in Ohm,

if empty, auto scaled
Y-max maximal impedance value in Ohm,

if empty, auto scaled
Harmonics - Maximal value for Result Window 3.
Ymax If empty, auto scaled.
Harmonics - Minimal value for Result Window 3.
Ymin If empty, auto scaled.
Y-scale Lin / Log scale option for impedance axis
Show Ambient If enabled, the Ambient Noise measure and
Noise limit will be shown in Result Window 1.

Custom Colors

Allows to modify standard colors for
measures. Enable option to expand menu.

" If Ambient Noise monitoring is enabled, SPL must be recorded using
Microphone 1. Microphone 2 is used to monitor ambient noise.

The limits belonging to the measures are explained in the respecting section
of chapter Test Configuration / Measures and Limits.

SineSweep
Multitone

rms

/ [Amplifier Gain

rms 10dB
Speed

Profile

Level
Profile

/

/ /

Output Routing
* SPL
/

/ / Input

Routing
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ic

THD

2-5
fmin: fmax
fi; T2, f5 ...
/ SPL / Optimize Rub&Buzz
detection
/ / / Meta Hearing
Technology
- THD 2-5 dB SPL
dB THD 2-5
dB
% %
THD 1
3
- THD 2-5
SNR Mic1 Line 1
SNR Mic2 Line2
Y-
Y-
Y 3
Y 3
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Impedance (Imp)
Imp

Parameter

The task Impedance (Imp) comprises the magnitude of impedance vs.
frequency and the Thiele/Small Parameter.

Measures Results

Impedance Impedance Magnitude vs. frequency, two signal measurement of
Voltage and Current in Result Window 2.
Voltage and Current signals in Result Window 6.

T/S Parameter Calculated parameters from fitted complex impedance.
RCb LCb Cmcsa LmCS’ RCS’ fS’ QlS’ QmS’ QCS'

The Impedance task is based on parallel measurement of voltage and
current. So it compensates automatically for amplifier frequency response
and for long-term changes in the amplifier gain.

T/S

T/S

RC? LC? CmeS! Lmesa ReS! sz QIS! QmS3 QES'

The following parameter can be applied to customize this task:

Categories | Parameter Comments

Stimulus Signal SineSweep: Continuous Sine Sweep
Multitone: Sparse Spectrum Signal

Start, Stop, Time Bandwidth and Length of stimulus

Voltage rms level in Volt at the speaker terminals.
Note: The realized voltage may be less than
the specified voltage due to finite output
impedance of the power amplifier.

See section Hardware / Calibration / Amplifier
Gain for details.

Note: Peak value can be more than 10 dB
above rms level for Multitone!

Routing Output Loudspeaker to be tested, only visible, if
Routing / Output in Control Task is set to
controlled by Task.
See Test Configuration / Routing/ Output
Routing for details.

Measure Impedance dis-/enable measures individually.
T/S Parameter If disabled, also the limits are disabled.
Processing Resolution points per octave, number of result points

KLIPPEL QC

o 141



Preconditioning for
Ferrofluid

Smoothing

part per octave for smoothing, no smoothing if
value is empty.

Display

Y-min minimal impedance value in Ohm,
if empty, auto scaled
Y-max maximal impedance value in Ohm,
if empty, auto scaled
Y-scale Lin / Log scale option for impedance axis

Custom Colors

Allows to modify standard colors for
measures. Enable option to expand menu.

The limits belonging to the measures are explained in the respective section
of chapter Test Configuration / Measures and Limits.

SineSweep
Multitone

rms

/ [Amplifier Gain

rms 10dB
/
/ /
Output Routing
/

T/S

Y-

Y-

Y- /

The task labeled Precond is intended to prepare tweeters with ferrofluid for
the measurement. Using a fixed sine tone the ferrofluid is to be collected in

the gap to achieve a reproducible state. This ensures consisting results in the
following measurement tasks. Thus this task should be the first task of a

sequence.
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oc ___________________H

Tasks |Limit$ I Login I

Language I EM = I

Info

Tasks

[T Start
LI Freconditioning
® Sound Pressure

L Firish

add.. |

Remove |

Parameters

Ale]

B stimulus
Frequency
Time

Bl Routing
Cukpuk

Yolcage (rms)

1000
0.5

Speaker 1

The following parameter can be applied to customize this task:

Categories | Parameter Comments
Stimulus Frequency Constant frequency of sine wave
Time Duration of stimulus
Voltage (rms) Test level in Volt
Routing Output Loudspeaker to be tested, only visible, if

Routing / Output in Control Task is set to
controlled by Task.
See Fehler! Kein giltiges Resultat fur

In the Basic version, the preconditioning is included in the Tweeter

template.

Output Routing
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Control Task

Start

The Control Task and the belonging parameter are split into two groups.

Start Group: Defines settings that are required before running the test

Finish Group: Defines settings that are required after running the test.

The following parameter can be applied to customize the start task:

Categories | Parameter Comments
Routing Output For details see section
Tnput Test Configuration / Routing
Configuration | Allow Repeat Enables additional button to repeat failed
measurements for the operator. Using the
Repeat button the Serial Number is not
changed.
Select Golden
DUT For details see section
Allow Limit Test Configuration / Golden DUT Handling
Calibration
Serial Mode / For details see section
Number Exclude Failed Test Configuration / Serial Number Handling

Property Page with parameter of the Control Task / Start section:

oco @]

Infa Tasks ILimits I Login I

Tasks Language IEN VI
r
L Finish

Add... | Remove | » | L |
Parameters
E Routing

Oukput Speaker 1

Input Mic 1
E Configuration

Allow Repeat |

Select Golden DUTs ol

Allow Limit Calibration v
B serial Number

Made 0 Off

" Prompk For SN
* Automatic
Exclude Failed v
/Routing
DUT
/Golden DUT
Handling
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Finish

/ / Serial Number
Handling

The following parameter can be applied to customize the start task:

Categories | Parameter Comments
Data Logging Summary Enables short form log file (one line per DUT)
All Results Stores one database with all results per DUT
Target Folder Auto: Subfolder Log below folder of used
database
Custom: Specify folder in file system
Custom Folder For Target Folder = Custom only

For details see section Storing Results.

Property Page with parameter of the Control Task / Start section:

Tasks

Infa Tasks ILimits | Login |

Language I EMN = I

[T Start
L

Add... I Remaove I llll

Custom Folder

Parameters
B Data Logging
Summary |7
all Results v
Target Folder Aot
& Custom

C:\Dokumente un. ..

DUT

DUT
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Multitone

Test Signals

Specific properties of different test signals should be considered for creating
tests. Here you find an overview which test signal should be used in typical
applications. For more information refer to specific Measures and Limits.

Test Signal Application Description
SineSweep THD, For easy separation of harmonics from the
Rub&Buzz fundamental sinusoidal signal must be used.

Multitone Impedance Highest energy and best SNR at lowest
frequencies. For stable low frequency
impedance required

Multitone Re for Woofers

THD
Re

The multitone tests the DUT at discrete frequencies. The energy is
concentrated on these frequencies. All frequencies are selected that way that
always full periods fit into the whole measurement time. That avoids any
smearing in the spectrum and allows analyzing the spectral contamination
between the excited lines due to noise and distortion.

Multitone test signal generates Harmonics and Intermodulation Distortion,
whereas SineSweep generates Harmonics Distortion only.

DUT
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Spectrum

Waveform

SineSweep

Sweep Direction

Full Resolution Spectrum

Fesponse Spedium
ZO0M

-50

[dE]

Frequency He]

KLIPPEL

Full Resolution Waveform
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Note: The peak value of the time signal is easily more than 10 dB higher
than the rms value! The ratio between peak and rms value, the crest factor,

depends on the bandwidth and number of bins. There is no absolute

maximal value.

10dB

The LogSweep is based on a sine sweep continuously changing frequency

(logarithmically with time). This enables fast tests since any relative

frequency band is equally in time for a sweep with constant speed. This is a

considerable advantage over linear sweeps.

For each sweep direction there are benefits and drawbacks. Please find a

short discussion below.
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Settling time

Ringing

Settling is proportional to a certain number of periods. Since period time is
proportional to 1/frequency, it is obvious, that settling is much faster at high
frequencies than for low frequencies

1/

Driver with a higher Q resonance in the frequency response show a
characteristic ringing when analyzing the waterfall plot. In the example
below, a strong resonance at about 1 kHz oscillates more than 80ms at about
30dB below the fundamental.

Cumulative spectral decay
Hif)= Signal at 1M1 f Stirmulus

4.0

B - v 1]

If a very fast sweep from high to low frequencies (downward) is used, then
the ringing is still active, and the tracking highpass filter for THD is
collecting this energy. This energy is wrongly interpreted as THD, which is
not true. It is just the ringing from higher frequencies. This effect is due to
high speed. It can be omitted if the sweep

e starts below these resonance effects (e.g. 700 Hz in the example)
e the sweep direction is changed from down to up.
This is a linear effect and happens at all amplitudes.

— — —
Frequ.-Response THD up THIY down

KLIPPEL

120
1o
100

a0

Downward Sweep
RAPE

Upward Sweep

60

|

10° 10 10
< 0.2 seconds total sweep >

The upward sweep is close to the steady state measurement and does not
show this effect. This is caused by the highpass cut off frequency is shifting
upwards, leaving the region of resonance, whereas for downward sweeps the
highpass pass band in entering the region of resonance.

0
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1kHz
30dB 80ms

THD
THD

® 700 Hz

Signal Properties

Using SineSweep no intermodulation can be generated.

Full Resolution Spectrum
Spectrum

sHrmlus 3B decay

ZpOM \ T
-50

-100

[dE

-izs

-150

Frequency [H]

The spectrum has a typical —3dB / Octave decay similar to pink noise. This
is typical for signal with constant energy in relative bandwidth. The ripple at
the start frequency is optimally compromised between fast fading in of the
signal and ripple amplitude.

-3dB
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Waveform

Level Profile

Waveform

sHmulus Fms walue
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Time signal of LogSweep vs. instantaneous frequency

The LogSweep stimulus has constant peak values over the whole length.
The crest factor (ratio of peak and rms value) is minimal constant 3 dB.
Thus minimal excursions (may be used for low frequency protection!) are
ensured for a given rms value or power.

The variation of the frequency is continuously at each sample. There is no
step or discontinuity in frequency during the test.

Note: Since for all samples the instantaneous frequency is known, it is also
possible to draw the waveform vs. frequency (and not vs. time as usual).
This allows identifying the exact frequency of possible disturbances or
defects.

To optimize that stimulus even more, two profiles may be applied.

3dB

This profile allows shaping the stimulus level. This may be used for
protecting the DUT from exceeding excursion (esp. tweeters) or power.
Normally high displacement is needed below resonance to excite critical
defects (rub and buzz) but at higher frequencies linear behavior may be
desired to avoid distortion or to keep the annoying high frequency signal
low in level.
Applications:
® Protecting the DUT from exceeding excursion below resonance
® Thermal protection at higher frequencies

®  Optimize SNR during the test
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®  Avoid unwanted distortion / compression

W aveform

Stinulus Lewl Frodle

KLIPPEL

ops

-0

-003

Frequency [Hr]

Note: Very rapid changes of voltage level (such as steps) may generate
audible clicks and are therefore not recommended. A warning is displayed,
if the rate of level change is too high. Check always THD and Rub&Buzz at
these critical frequencies to avoid peaks in these measures due to level
profile.

The input parameter for the level profile are

frequency level.

Levels between the defined points are interpolated. To generate steps in the
level profile the corner frequency should be listed twice:

Example:

100 -6
500 -6
500 O
1000 O

From 100 to 500 Hz the level is attenuated by 6 dB and from 500 Hz to
10 kHz there is unity gain (0 dB).

DUT

DUT

SNR

THD
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Speed Profile

100 -6
500 -6
500 O
1000 O

100 500 Hz 6 dB 500Hz 10kHz
0dB

Although the LogSweep is time efficient, it is very useful to even further
shape the speed of the sweep. The Speed Profile allows defining up to 10
sections within the stimulus with different speeds. Thus testing with low
speed and high energy at critical sections (e.g. around resonance) uses the
main part of the testing time while high frequency response is tested at much
higher speed. Shaping the speed allows to create minimal test durations
without compromising at critical sections.
Applications:

® Detailed testing of Rub and Buzz around resonance

® Thermal protection at higher frequencies

® Minimizing testing time for high volume / automated lines

[ ]

Testing with one sweep only

SPL Spectrum
B KLIPPEL
Mormal Speed 5 tines Speed

=30

Points are equidistant in time

-55

-60

The input parameter for the speed profile are
frequency_start frequency_stop relative speed.

To generate the speed profile of the graph above:

Example:

10 800 1

800 20000 5

The sweep is from 800Hz to 20kHz five times faster than from 10 to

800 Hz.

Note that the speed factors are relative to each other. The absolute value is
no considered.

The frequency ranges must be non overlapping.
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10

([ ]
[ ]
] /
[ ]
10 800 1
800 20000 5
800Hz 20kHz 10 800 Hz 5

Test Templates

With the QC Software always a package of templates is provided.

o For the Basic version tests can only be created based on these
templates (see section QC-Start Tool). Test Templates can be
modified according to special transducer requirements and stored as
tests.

e Using the Standard Version templates can be arbitrary composed
out of provided Task Files. Test Sequences (e.g. for multi-way box
testing) are supported.

e The Programmable Version allows to compose new tests using
provided tasks or self programmed / modified tasks.

For all versions, any modified / created test can be stored as a template. For
details see section QC-Start Tool / Create a template. The new template
appears in the template selection list and can be later used for creating new
tests.
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Basic Version

Provided Template:

SPL+Imp
with Standard-Setup User defined Test
- Create T
- Mrcii};j Sgtstjp > SPL+Imp
with Customized-Setup
User defined Template
-s
Tm;fe;’ myTemplateName
with Customized-Setup
QC
. QC-Start
Tool
[ ]
. /
/
QC- / Create a template
In the Basic version two templates are available:
Template Description
fs Range Re Range SPL limit SPL time
[Hz] [Q] range[Hz] | [s]
Fast Subwoofer 10-50 2-8 20 -200 2
Fast Woofer 20 -150 2-8 20 —1000 1
Fast Midrange 100 — 500 4-8 50 —2000 1
Fast Tweeter 400 — 3k 4-8 200 — 20k 0.5
Fast Horn Driver 200 — 2k 4-16 400 — 20k 1
Fast Microspeaker 200 — 2k 4-30 200 — 5k 0.5
Fast Headphones 30 -400 10 -200 20 — 20k 1

In all templates the following measures are included:

e Impedance,

o f3,
e Re,

e Frequency Response,
e Average Level and

e Polarity

The keyword Fast in the template name stands for reduced measurement
time. In the Basic Version always a combined task measuring Impedance
and SPL in one task is used. Thus the impedance is measured with high
amplitude which is needed for the SPL test. In the standard version this
restriction does not exist.
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In all templates the task Fehler! Verweisquelle konnte nicht gefunden
werden. is used. See section Test Configuration / Tasks for details.

The Tweeter Template consists additionally of an Ferro Fluid

Preconditioning task. You may adjust level, duration and frequency of a sine

tone or sweep to accumulate distributed Ferro fluid in the gap.

Note: These Templates are basic Templates providing all measures
included in the Basic Software Version. Measures can be added to these
basic and all derived templates by simply installing the corresponding
license. See pricelist for available add-ons.

fs Re SPL SPL
[Hz] [Q] [Hz] [s]
10 - 50 2-8 20 — 200 2
20-150 2-8 20— 1000 1
100 — 500 4-8 50 -2000 1
400 - 3k 4-8 200 — 20k 0.5
200 — 2k 4-16 400 — 20k 1
200 — 2k 4-30 200 — 5k 0.5
30 - 400 10— 200 20 — 20k 1
[ )
[ )
[ )
[ )
[ )
[ )
SPL
SPL
SPL+ Fehler! Verweisquelle
konnte nicht gefunden werden. / Tasks
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tandard Version ,
Standard Versio All Templates described here are available using the Standard Version as

well as the Programmable Version.

Additionally to the Basic Templates listed above, the following templates
are available:

Template Description
fs Range Re Range SPL limit SPL time
[Hz] [Q] range[Hz] [s]
Subwoofer 10-50 2-8 20-200 2
Woofer 20 - 150 2-8 201000 1
Midrange 100 — 500 4-8 50 —2000 1
Tweeter 400 -3k 4-8 200 — 20k 0.5
Horn Driver 200 -2k 4-16 400 — 20k 1
Microspeaker 200 -2k 4-30 200 — 5k 0.5
Headphones 30 —400 10-200 20 - 20k 1

The template name without the Fast keyword stands for separated tests of
impedance and SPL. Thus different level and test signals may be applied for
more accurate testing.

However, when highest speed is required, of cause the Fast Templates may
be used.

In all the listed templates two tasks:

e SPL and
e Impedance (Imp) are used as a sequence.
See section Test Configuration / Tasks for details.

fs Re SPL SPL
[Hz] (€] (Hz] [s]
10 - 50 2-8 20 -200 2
20150 2-8 20 — 1000 1
100-500 | 4-8 50 — 2000 1

400 — 3k 4-8 200 — 20k 0.5
200 - 2k 4-16 400 — 20k 1
200 - 2k 4-30 200 — 5k 0.5
30— 400 10 - 200 20 - 20k 1

SPL
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Selection of Golden

DUT

DUT

e SPL
. Imp
/ Tasks

Golden DUT Handling
DUT

Limits are usually created using multiple reference DUT to have average
information about statistically varying measures. A golden DUT is a best fit

(minimal least square deviation) to the average of the SPL measure. It

represents the average and could be therefore used to readjust limits, when
ambient conditions (temperature, humidity) have changed the response
characteristic of the DUT or when other conditions (test enclosure etc) were

changed.
Golden DUT Handling consists of two steps:

1. Selection of Golden DUT.
2. Readjusting / Recalibration of limits using Golden DUT.

Please find more information below.

Note: The Golden DUT Handling is only available in the Standard /
Programmable Version of the QC system.

DUT
DUT SPL
DUT
DUT
DUT
1. DUT
2. DUT /
DUT QC /

Golden DUT are selected automatically if

1. atleast one SPL task is included (SPL, SPL + Imp)
2. the Select Golden DUT switch in the Start Task section on the
property page Tasks is enabled.
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Limit calibration

Infa  Tasks |Lirnits | Login |

Tasks Lahguage IEN 'I
™ Start

®» |mpedance

e Sound Pressune

L Firish

Add... | Remove | ilil

FParameters
E Routing
Cukput Speaker 1
Input Mic 1
= Configuration
Allow Repeat O
Select Golden DUTs o
&llow Limit Calibration
|y B il M, b

3. when the limits are calculated (see section Test Configuration / Limit
Calculation). The Summary result window shows a list of DUT with
the best fit at first position in order of decreasing fitting. The three
best fitting DUTs are shown.

“- Summary (QC - QC} O]

Golden DUTs : #2 #3 #4

Mame Min Limit Max Limit Unit De
Re 3.13 3.82 Ohrn ele

£ B E == N =

The golden units are calculated according to their deviation (min. squared
difference) of the SPL measures against the mean curve of the SPL. So the
closest matches to the average of the reference DUTs are listed.

Note: If multiple SPL tasks are used, the golden DUT sorting algorithm is
based on the last task in the task list having an SPL measure.

DUT
1. SPL SPL  SPL+Imp
2. DUT
3. / Limit Calculation
DUT
DUT
SPL SPL
DUT DUT
SPL DUT SPL

To use the Golden DUT for recalibrating the limits the Allow Limit
Calibration switch must be enabled. See screenshot in chapter Selection of
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Golden above. If this switch is set, an additional button appears on the
Control Panel Calibrate Limits [F6].

4~ Control Panel {QC - QC) =l
@ sn | |

[] start

[Space]

Repeat
[F]

[F2]

Calibrate Limits
[F&]

Ol
B Logout
[ |

To calibrate the limits connect the “golden DUT” and press the Calibrate
Limits button at the Control Panel. A message box will pop up that asks you
to connect the golden DUT. Connect the golden DUT and confirm with OK.
Now the golden DUT will be measured and the limits will be automatically
adjusted to this reference measurement.

DUT
Selection of Golden

[Fé]

b DUT”
DUT DUT
OK DUT

Serial Number Handling

There are two different ways to handle serial numbers. Select the mode in
the Start Task section on the property page Tasks.

Infa Tasks |Limits I Laogin I

Tasks Language IEN VI

[ Start

& |mpedance

& Sound Pressure
L Finish

Add... | Remove | llll
Palameters

Routing
Configuration

B serial Number

1 OFf

" Prompk far SM
' Automatic
Exclude Failed v

The Serial Number is shown on the Summary Page and is stored in the

summary log file (see section Storing Result / Summary (Short form log
file)).
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Prompt for SN

Automatic Mode

/ Summary (Short form log file)

If selected, on the Control Panel a text input field appears, where the serial
number can be entered. All serial numbers have to be confirmed with
ENTER.

4~ Control Panel {QC - QC) [_ O]
O sn | |

Logout
[F5]

Do not use the start button (only available in Engineer Mode). This would
ignore the entered serial number.

Note: In the Operator Mode, the Start button is disabled. So the operator is
forced to enter a serial number. There is no other way to start the operation.

In the Engineer Mode the Start button is still enabled since it should be used
to measure reference Dust for the limit generation.

ENTER

If the mode is set to Automatic, the serial numbers are increased
automatically by one. You may optionally exclude failed Dust (see
screenshot above) to have a consecutive numbering of passed Dust.

The operator may enter an initial serial number. However, entering the
number does NOT start the test. In this mode the Start button must be used.

4~ Control Panel {QC - QC}) !E

() Initial SM | |

Start
[Space]
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Using Barcode

Output Routing

A barcode reader may be used to enter the serial number the first mode
Prompt for Serial Number. Since Barcode readers normally terminate the
scanned string by ENTER, this is identical to the manual input of the serial
number.

Note: Any filtering, processing or printing of the scanned barcode (e.g. to
exclude characters, using substrings etc.) can be easily implemented in the
Programmable Version.

ENTER

Routing

The Production Analyzer Hardware as well as the QC software provides
flexible options to measure

e one single driver at one channel

e one driver at alternating channels (to optimize speed, measure one
DUT while handling other one).

e systems with multiple drivers and up to two microphones.
Select the routing in the Start Task section on the property page Tasks.

QC

. DUT

The Output Routing defines the used Speaker Channel to which the DUT is
connected.
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Speaker 1 or Speaker 2
1 2

Speaker 1+2
1+2

ocgy @
Infa Tasks ILimits I Login I

Language lﬂ

Tazks

" Start

® |mpedance

® Sound Prezsure
L Firish

Add... | Remove |

Parameters

E Routing
Output
Inpuk
Configuration
Serial NSumber

= v

Speaker 1

controlled by Task

DUT

If the output routing is defined in the Start section of the control task to one
single speaker channel (Speaker 1 or Speaker 2), the routing is globally set
for all included tasks. There is consequently no option to set up the routing
in the individual task setups. Only this speaker channel will be connected to
the amplifier during testing. The other channel is switched off using a power
relais.

In the Control Panel there is one start button available.

If the output routing is defined in the Start section of the control task to
Speaker 1+2, alternating testing becomes possible. The routing is globally
set for all included tasks. There is consequently no option to set up the
routing in the individual task setups. In the control panel two start buttons
are available, one to start the DUT at Speaker Channel 1 and one to start the
DUT at Speaker Channel 2.

4~ Control Panel {QC - QC) !EE I
@ Initial SN [ |
Start 1 Start 2
[F2] D [F3] |
B Logout
[F&]
h 4

Note: If the external switch is used to start the test, always the Speaker
Channel 1 is started. Using the programmable version, other input pins may
be programed to start other channels / combinations.

This setting is used to test one driver at alternating channels (to optimize
speed, measure one DUT while handling other one), often together with the
input routing Mic linked to Speaker (see below).
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1+2

1
2
1
/
DUT
Mic linked to Speaker
Controlled by Task Using this option, all individual tasks have an additional section in the Task
ontrolied by 1as Parameter List labeled Routing and a new parameter labeled Output.
Infa  Tasks |Lirnits | Login |
Tasks Language lﬂ
™ Start

®» |mpedance
e Sound Pressune
L Firish

Add... | Remave | *l Ql
Farameters
Stimulus
E Routing

Speaker 1 =

Measurements
TreEzss Speaker 2

Display

By default the channels are set to Speaker 1. Select the required channel in

all used tasks. This mode is used to check systems with multiple drivers in
one single test.

. The input routing defines which microphone is used to measure the SPL of
Input Routing

the DUT. It is also possible to use external microphone power supplies and
to connect those to the Line inputs.
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Mic 1
Micl

Line 1
Linel

Mic linked to Speaker

QC Script version 2.0 (QC) I

Info Tasks ILimits I Login I
Tazks Language IEN 'I
[ Start
® Sound Pressure
L Finigh
Add... | Remove | s | L 2 |
Parameters
E Routing
Cutput Speaker 1
Mic 1
Configuration
- Line 1
E3
& jeenaliombey Mic linked to Speaker
Line linked o Speaker
controlled by Task

DUT SPL

Microphone 1 is used for all tasks. This is the default setting. This
microphone routing is globally set for all included tasks. There is
consequently no option to set up the routing in the individual task setups.

1

A Microphone with external power supply (e.g. Condensor microphones
with 200V supply) is used for all tasks. This microphone routing is globally
set for all included tasks. There is consequently no option to set up the
routing in the individual task setups.

200V

In this case, the microphone channel is selected according to the Speaker
Channel. This is also used for all tasks.

When Speaker 1 is tested: measure SPL with Mic connected to Mic 1
When Speaker 2 is tested: measure SPL with Mic connected to Mic 2

This mode allows testing DUT alternatingly using two (almost) identical test
stands (or enclosures). It should be used with the Output Routing Setting
Speaker 1+2.

Note: Alternate testing cannot be used with Ambient Noise testing at the
same time. For Ambient Noise testing Mic 2 input is always used. In the
programmable version this restriction can be removed.

1 Micl SPL
2 Mic2 SPL
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DUT Speaker 1+2

A Microphone with external power supply (e.g. Condensor microphones
with 200V supply) is used for all tasks. In this case, the input channel is
selected according to the Speaker Channel:

When Speaker 1 is tested: measure SPL with Mic connected to Line 1

Line linked to Speaker

When Speaker 2 is tested: measure SPL with Mic connected to Line 2

This mode allows testing DUT alternatingly using two (almost) identical test
stands (or enclosures). It should be used with the Output Routing Setting
Speaker 1+2.

Note: Alternate testing cannot be used with Ambient Noise testing at the
same time. For Ambient Noise testing Mic 2 input is always used. In the
programmable version this restriction can be removed.

200V
1 1 SPL
2 2 SPL
DUT Speaker 1+2
2
Controlled by Task Using this option, all individual tasks have an additional section in the Task
Parameter List labeled Routing and a new parameter labeled Input.
Parameters
B stimulus
Start 20
Stop 10000
Time 1
Yaltage (rrms) 0.1

[T speed Profile | *

[ vaoleage Profile | *
E Routing

Input MMic 1
Measurements
Processing
Display

By default the channels are set to Mic 1. Select the required channels in all
used tasks. This mode is used to check systems with multiple drivers and /
or multiple microphone locations in one single test.

All Mic and Line inputs are available as options. Note, that the Ambient
Noise Monitoring is always measured using Mic 2. When Mic 2 is required
for near field testing (measuring the response, not the Ambient Noise), this
cannot be combined with Ambient Noise Monitoring.

KLIPPEL QC e 165



In this case disable the measure Ambient Noise.
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Storing Results

Overview

The Control Task / Finish section in all software versions provides the
following options to store results.

|:| Farameters
B Data Logging
Surnmary v
all Resulks 2
Target Folder " auto
% Custom
Cuskom Folder

Please refer to the section Test Configuration / Tasks / Control Task on
information about the Control Task.

/ /Control Task

Summary (Short form
log file)

The Summary log file comprises test results in one line for each test.
Consequently the number of lines in a log file is equal to the number of
logged tests (minus the header line).

For the file location, please refer to section File Location below.
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Contents:

This short form log file contains the following data:

Group Description
General Info Date
Time
SerialNumber
UserName

Pass / Fail verdicts

Verdict-Overall

Verdicts of all enabled measures

Single Number Results All enables results
(e.g. Re, fs, Level)
Conditions Temperature
Humidity
Cpk / Ppk Cpk, Ppk, CpkLimit, PpkLimit
Format:

The log file does not have a fixed format. Depending on enabled measures

only calculated results are stored.

The file is written in plain text format. Each file starts with a header line to

identify the columns.

The separation character is a tab stop.

File Location

Re fs

Cpk / Ppk

Cpk Ppk Cpk Ppk
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All Results
(Database)

If storing "all results" is enabled, after each performed test the active
operation is stored in a database format. These databases can be opened
simply by double click on the icon or filename.

The filename is a compound of Serial number, Date and time to identify
each tested DUT (Example: DUT SN01234 2007-11-06 10-52-38-3 kdb).

Please refer to section "Getting Started / Viewing Results" to find more
details.

The database holds all information of the measurement including results,
limits, reference measurements, result graphs, output messages etc. identical
to the state just after the test with the following exception:

Note:

1) The contents of the result window Calibration Spectrum and Calibration
Waveform are never stored in a database. This information is lost after
logging out.

2) The reference units (used to calculate the limits) are not stored in the
saved database for disc space saving reason. They are stored only in the
original test database. However, the limits are included in all saved
databases.

From these stored databases all displayed information is accessible using the
internal export function for curves and data. For details see the dBLab-
Manual.

For the file location, please refer to section File Location below.

DUT DUT SN01234 2007-11-06 10-52-38-3.kdb
/
1)
2)
dBLab

File Location
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Extracting data from
Klippel Database

Klippel

Making Reports

A much more convenient way to assess the stored data of multiple databases
is the Klippel database data extraction Tool DBextract.

DBextract is a utility of the QC System, allowing to export selected QC Test
Results to widely configurable text files (Excel, Matlab, ASCII etc).
More information can be found in the separate manual of the Extraction

Tool. It is part of the online help and also part of the paper version coming
with the QC system.

Note: For implementing offline data processing, see also section Statistics /
Offline Statistics.

Klippel
DBextrac
DBextract  Klippel QC
Excel Matlab ASCII
QC

[ Offline Statistics

Using the report function of dB-Lab customized measurement report can be
generated. All result windows as well as user defined formatting, logo and
style can be used to generate a highly flexible format.

For details see section The Report System from the dB-Lab manual.
dB-Lab

dB-Lab

File Location

The target folder for all log files and databases can be specified in two ways:

Auto:

If the target folder is set to Auto, the log file (summary or database) is stored
in a subfolder labeled Log created in the folder of the currently used test
database.

By default it is {Program Files} / Klippel / DA / QC / tests / {testname} /
Log.

The storage folder of the currently used database can be defined using the
setup of the QC-Start tool (refer to section Organizing Projects / QC Start
tool /QC Start ).

By default it is {Program Files} / Klippel / DA / QC / tests / {testname}.

Custom:
Any arbitrary folder can be specified as an absolute path.

Note: You should not use a network drive. This may cause larger delays
due to network traffic. A defined cycle time cannot be guaranteed.
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{Program Files} / Klippel / DA / QC / tests / {testname} / Log.

QC-
1QC / QC Start

{Program Files} / Klippel / DA / QC / tests / {testname}

Customized formats

Almost any format can be generated using the programming features version
of the software.

1. TItis possible to send Klippel your specification for a specific output
format. In this case Klippel would provide you with customized
scripts. This is also possible, if you are working with the Standard
version (Basic version is not supported with customized export).

2. Using the programmable version you may implement the required
export data yourself. There are almost no restrictions but keep in
mind that generating long strings and lists as well as hard disc access
slows down the complete system.

1. Klippel
Klippel
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Statistics

Online Statistics

All statistical evaluations that need to be calculated immediately after
processing each DUT are assigned as "online". This is required to derive
information about the reliability and reproducibility of the manufacturing
process as well as for controlling the production (data exchange with the
production line or other computers).

In the QC standard version CPK/PPK as well as a simple Pass / Fail
statistics is provided.

DUT “

QC CPK/PPK /

K/ K The Production Capability Indices Cpk and Ppk assess the production
Cpk/Pp process (for details and theory see Appendix / Glossary / Ppk / Cpk).

Cpk / Ppk
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Pass / Failed DUTs

/

DUT

Y Summary (QC - QC)

PASS

Frequency Response

Average Level cpk  Ppk
Rub+Buzz (Meta Hearing)
Ambient Noise

Polarity

THD

Impedance

Re Cpk -
fs cpk  Ppk

Cpk | Ppk |

Pass:3 Fail: 1 Test: cpkppk

All single value results can be subject to a Cpk/Ppk analysis. This can be
enabled in the Limit Calculation Mode by checking the appropriate
checkbox. The Cpk results of all enabled measures are "and"-linked and
displayed in the "Cpk"-box below the result list. The green color of the box
indicates a stable process (all single Cpk tests passed) while the red color
indicates a problem. This applies to Ppk as well.

Cpk  Ppk /
/ Ppk / Cpk)

Cpk/Ppk

“ Cpk”
Cpk
Ppk

A simple counter is implemented to show the passed and failed DUTs since
the last login. For longer term statistics see chapter Offline Statistics.

DUT Offline Statistics

Offline Statistics

For long term evaluation of tests as well for any post processing that is not
used for immediate action on the production process, the offline statistics
shall be used.

This separation into online and offline processing keeps the actual
production cycle time minimal while providing an extreme high degree of
flexibility for almost any evaluation of measured data.
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Extracting data for
processing

The offline statistics is based on the stored data during the online
measurement. Two kinds of storing are available:

e Summary Log file (one line per DUT)
e Complete Database (one file per DUT).
See chapter Storing Results for details.

. DUT
. DUT

Klippel QC stores all results in compact binary files (*.kdb). Binary data can
be saved much faster than text. This is important if the cycle time of the
production line is short. A dedicated tool makes the results accessible in text
format. You can scan multiple databases, and select which result to export
and process. The output format is widely configurable, so import into
statistics tools like Microsoft Excel is smooth and painless.

The data stored in both files, the Summary Log File and the Complete
Database, can be extracted to almost any ASCII format using the DBextract
Tool.

DBextract is a utility of the Klippel System, allowing to export selected QC
Test Results to widely configurable text files (Excel, Matlab, ASCII etc).
More information can be found in the separate manual of the Extraction
Tool. It is part of the online help and also part of the paper version coming
with the QC system.
More information can be found in the separate manual of the Extraction
Tool. It is part of the online help and also part of the paper version coming
with the QC system.
Some straight forward examples of the usage are:
®  Making am Excel Sheet (csv file) with all SPL response data from
the last week.
®  Making an Matlab compatible data file with a matrix of the
impedance curve, Re value and fs value from the last 1000 DUTs.
® (Creating a chart using Excel of the resonance frequency versus
measured temperature and humidity
®  Correlation of the Cpk / Ppk results with time, date, batch, operator,
etc.
This technique allows to access all data after the measurement, whereas in
other QC systems the contents of the logged data must be defined in
advance as a setup parameter.

Klippel QC * kdb

Microsoft Excel

DBextract ASCII
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DBextract  Klippel QC
Excel Matlab ASCII

QC
[ SPL Excel (csv )
) 1000 DUT Re fs
Matlab
(] Excel
() Cpk / Ppk

Implementing my own statistics

Also for complex statistical programming the two basic approaches hold
valid:

Online statistics (see chapter above) can be easily implemented using the
Programmable Version of the QC system. This can be done in the Scilab
high level math language, which provides a very powerful library for
statistical functions.

However, this should be restricted to those applications, were the online /
real time feedback to the production line is required.

The Offline Statistics can be implemented by any program that provides
statistical evaluation such as Excel, MatLab, Scilab or even the Klippel MAT
module (part of the R&D system) etc. Using the data extract tool DBextract
any results can be extracted from stored summary log file and proprietary
database in an almost arbitrary ASCII file format.

See also chapter Extracting data for processing above.

Note: You may always provide ideas for features which are currently not
included in the QC standard system. Those may be included in future
releases.

QC Programmable Version
Scilab

Excel MatLab Scilab
Klippel MAT R&D
DBextract
ASCII

Extracting data for processing
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Basic, Standard,
Programmable Version

Differences between versions

The KLIPPEL QC system is available in three versions: Basic, Standard and
Programmable System. The Basic System supports only one measurement
task in a test and has only some basic features included. Furthermore it can
only handle one reference device for limit calculation. However it can be
upgraded with additional features according to the table below.

The Standard System is a complete QC measurement system that can be
upgraded with Meta-Hearing-Technology for advanced Rub&Buzz
detection.

The Programmable System has additionally included a high level scripting
language that allows a flexible customization (see next section).

Feature: Basic Standard Programmable
System System System
Impedance incl. incl. incl.
SPL incl. incl. incl.
Re, Fs, Qts incl. incl. incl.
Polarity incl. incl. incl.
T/S parameter opt. incl. incl.
THD opt. incl. incl.
Rub & Buzz (standard) opt. incl. incl.
Ambient Noise Monitoring opt. incl. incl.
Multiple Reference DUTs . .
Statistical limit generation - incl incl.
Production indices (Cpk, Ppk) opt. incl. incl.
(inch Rub & B sandied) | P opt. opt.
Remote Configuration Tool opt. opt. opt.
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High level scripting language - — incl.

incl. = feature included opt. = feature optional — = not available
Klippel QC
QC
o3
SPL
Re fs Qts
T/S
THD
DUT B
Cpk Ppk

Programmable Version

Background of The programmable version is designed to be most flexible while keeping the
. effort for customization minimal. This is achieved by supplying
programming _ :
e Especially adopted structure to QC requirements
e  Methods to reduce amount of data to be processed to a minimum
e Library functions solving general QC problems

e Preprocessing of acquired data in a kernel to provide standard results
(THD, Rub&Buzz, Phase, Magnitude, Spectra, Waveform) in already
downsampled resolution to speed up tests
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THD

The programmable version can modified almost any properties of the QC
system such as:

What can be

PAN
modified? e  Algorithms for calculation of data based on the acquired

measurement data.
e  Algorithms for limit calculation
e  User Interface for Operator and Engineer
e  QOutput of data in any format (binary or text based)
e Visualization of data (colors, style, axis etc.)

QC

More information about the programmable version can be found in the

More Information Programmer Manual.
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Hardware

Setup and Configuration

For performing the first measurement with the Klippel QC system, please
refer to the section Getting Started. There the standard routing and PC-
connection are explained. In this section you can find background
information and details for enhanced usage.

Basically the Production Analyzer could be used to test not only analog
components but also any multimedia equipment (USB loudspeaker or USB
headsets / microphones). However, in the standard configuration it uses a
firewire (IEEE1394) based AD/DA converter (Phase24FW) that is feeding
the digital data through the Microsoft multimedia system into the QC
software.

Klippel QC
PC
USB USB /
AD/DA Phase24FW IEEE1394

QC

Calibration / Check of Accuracy
/

A complete system calibration comprises three parts, which are required to
perform at different time intervals:
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Calibration Recommended Verifying
Interval
Microphone daily - monthly Pistonphon
Amplifier / Internal monthly Automatic check
Calibration at every startup
Voltage / Current sensors 24 month not available at
customer site
/
/ 24

The Production Analyzer Calibration calibrates the analog in- and output
using a built in reference signal generator. It also checks digital bypass
routing from in- to output and vice versa in the Microsoft multimedia
system.

Production Analyzer
Calibration

After calibrating the in/outputs, it measures the amplifier gain and highpass
characteristics and stores the gain of all found routings. It always checks for
a gain from both outputs (OUT1 and 2) to both speaker channels
(SPEAKER 1 and 2).

By default the output OUT1 is used to be connected to an amplifier, which
may drive both speaker channels with different gains. Using the
programmable version it is possible to use the output OUT2 for advanced
testing such as cross correlation measurements etc.

Note: Make sure, that your power amplifier is connected to the system!
For the calibration process the same wiring scheme must be used as
described in the section Getting Started / Hardware Installation.

No matter, which speaker channels are used in the final application, both
channels are required for the calibration process.

Using the QC-Start tool select System / Production Analyzer Calibration
from the menu. If the menu entry is disabled, you need to start the QC start
tool in the Engineer mode, see section Organizing Projects.

</ QC Start |
Setup | Calibrate System  View Tools  Help

Calibrate Production Analvzer
Select Calibrate Microphones hd
Create Mew Test | Delete |

|

ENGIMEER - MODE

Klippel QC 2.0

A special calibration test sequence is started. Please follow the steps below.
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1. Log in as QC-Engineer

- Control Panel (... [M[=] E3

Hardware Calibration / Verification

< Summary (QC - QC) B =1

Select Mode:

» Calibrate
o all old calibration data will be discarded.
o 0Old data are backed up with time stamp.
o Fully automatic process. No user interaction required.
o In case of errors, possible causes are listed,
» Yerify
o Calibration data are not modified.
o Details are listed in case of failures.
o Use the report function to generate test reports,

2. Press on “Calibrate” button on the user interface

3. Incase of a failed calibration follow the instruction on the Summary
Window. If you do not see the instructions, click on the link Click
here to show/hide Instructions. In case of persistent problems, please
contact support@Kklippel.de.

4. Calibration data are stored automatically after successful calibration.

SYSTEM CALIBRATED

Click here to show/hide Instructions

Input Calibration

Loop In-Out CH.A

Loop In-Out CH.B

Loop Out-In CH.A+B

Output Galibration

amplifier Calibration: OUT 1 to Speaker 1
Amplifier Calibration: OUT 1 to Speaker 2
amplifier Calibration: OUT 2 to Speaker 1
amplifier Calibration: OUT 2 to Speaker 2

Calibration data stored.

5. Press “Exit” to return to the QC-Start tool.
6. Close dB-Lab if not exiting automatically.

Note: After calibrating the system also the inputs are recalibrated, thus the
microphone input gain might have been changed and therefore always a
calibration of the microphones is requested after calibrating the Production

Analyzer.

You may later on check a valid calibration by using the “Verify” option from
the user interface. In this mode you may also adjust the tolerance for
checking the accuracy of the parameter (Select Start task in Task list and
edit Parameter Accuracy in Parameter List). It is set to 0.5% by default.

Tasks

® |nput Calibration
® |oopback In-> Out
e Loopback Out - In
e Output Calibration

e Amplifier Calibration

Infa Tasks ILimits I Login I

Add... | Remove | }l 'l
Parameters

Showe &l Details O

Accuracy 0.5
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Amplifier Gain

OUTl OUT2
SPEAK1 SPEAK2

OUT1
OUT2
/ Hardware Installation
QcC- /
QC
1 QC
2. “ ”
3.
/
support@klippel.de
4.
“ " QC
6. dB-Lab
0.5%

The detection of the amplifier gain is part of the Production Analyzer
Calibration (see above).

Note: During the calibration the gain of the power amplifier is measured in
a unloaded condition. When testing especially low impedance drivers, the
achieved voltage at the DUT terminals may substantially be less than the
specified target voltage due to a finite output impedance of the amplifier.
Although this is not critical in most cases for QC tests since these tests are
relative against a golden unit, it should be kept in mind.

In all impedance tasks, a warning will be generated, if the output voltage of
the test is 10% below the specified voltage.
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If accurate testing levels are required, the actual measured voltage should be
checked using the impedance task with identical level and stimulus signal.
Open the Summary result window and click on the link "Signal
Characteristics" to see the rms and peak voltage of the applied test signal.

0r (Qr) E3ll -~ summary (€ - 00) [0
Info Tasks | Limis | Login | No limits defined. |
Tasks Language |EN = Name WYalue Unit Description
I Stat Re 3.26  Ohm electrical voice coil resistance at DC
. == fs 150.8 Hz  resonance frequency
L. Firish Ehow sianal characteristics (impedance)
Name Value Unit Description
AC Signal Input 0.96 % rms ac part of channel & ing]
-0.3 o8 ac part of channel & ing
Add Remove *
—I —I —I LI AC Si 0.25  Arms ac part of channel B inp|
[#] Parameters -11.9 dB  ac part of channel B inp)
B Stimulus ighal Output A 005 % rms ac part of channel A ou
Signal @ Log Sweep -26.7 dB ac part of channel & ou
" Multitone leadroom Input & -47.3 dB headroom of channel 4
Start ‘ Headroom Input B -29.0 de headroom of channel B |
Stop Headroom Output & -44.6  dB headroom of channel &
line Gain Outl -» Speakerl 21.61 lingar amplifier gain
Valtage (rms) 5
26,7 dB amlifier gain
I speed Prefile
Measurements Gain Out1 -» Speaker? 16.24 linear amplifier gain

B Processing 242 dB__ amlifier gain

In the example above there is a voltage drop of 4% from the specified 1V to
the measured 0.96V at the driver terminals.

DUT
QC
QC
10
0.96V v
4%
Microphone . o . .
Calib I’F;ti on The Microphone Calibration can be performed using a pistonphone or

specifying the sensitivity manually from a datasheet.

For microphone calibration a pistonphone / sound calibrator is strongly
recommended to achieve absolute and accurate results. The specified
sensitivities of microphones vary usually considerably with temperature and
pressure.

Note: For any delivered templates / tasks measuring SPL, both microphone
channels (MIC1 + MIC2) must be calibrated! This allows Ambient Noise
monitoring (optional) as well as testing at two locations.

If you have only one microphone available, calibrate it on both channels.

A special calibration test sequence is started. Please follow the steps below.
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1. Log in as QC-Engineer
- surmmary (0010 BEE
Microphone Calibration

@

[] caiibrate
B Vveity
B e

Select Mode of Calibration:

Select Microphone Cafibration in the TaskList on Property Page Tasks and
enter your choice in the parameter list,

» Specify Sensitivity
o if sensitivty is know from datasheet or spec.
o walues are stared without check,
o Mo verification available,
o Mic channels that are not selected, are disabled and cannot be
used far testing.
e Measure Sensitivity using Pistonphone
o Select microphone channel,
o Connect microphone to pistonphone.
o Werification of stored sensitivity possible.
o Calibrate ane channel after the other. The calibration data of the
not calibrated channel are not changed.

2. Adjust setup parameter on property page Tasks. First select the
Calibration Mode.

3. Specify Sensitivity:

Select microphone(s) for that you would like to enter the sensitivity.
Enter the sensitivity from datasheet or third party measurement. It is
always required to enter the maximal level, the microphone can
measure without clipping or excessive distortion.

El Mode

Microphones

iZalibrate

Calibration Mode | €% Enter Sensitivity
" Use Pistonphane

C Extern%ower supply
' User selected Mics

Mic 1 - Sensitivity 10

Mic 1 - Max Level | 135

Mic 2 - Sensitivity | 10

Mic 2 - Max Lewel | 135

Note: The unselected microphone channels are marked as disabled. This
allows to explicitly forbid microphone usage for specific purposes.

OR
Use Pistonpho

ne:

Select microphone channel and always enter the maximal level, the
microphone can measure without clipping or excessive distortion.
Also enter the test frequency and reference level of the pistonphone /
Calibrator. You may specify an analog input gain for handling high /

low input signals

to ensure best SNR.

El Mode

= Microphones

Calibrate

Calbration Mode €% Enter Sensitivity
" Use Pistorphaone

7 User selected Mics
Mic 1 - Sensitivity | 10

Mic 1 - Max Lewel | 135

Mic 2 - Sensitiviey 10

Mic 2 - Max Lewvel | 135

It is always required to enter the maximal level the microphone can
measure without clipping or excessive distortion:

Microphone Type

Max. Peak Level

MI 17 125 dB
MI 17 HL 135dB
40BE / 26CB 165 dB
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Press the Calibrate button from the Control Panel.

For testing the validity of the Mic calibration you may later use the
Verify function from the Control Panel. For the verification accuracy
in percent can be specified. (For measurement only.)

For checking the signal properties you may enable Show Details to
obtain SNR, headroom and RMS input values. Response Spectrum
and waveform are assessable in Result Chart 1 and 2 resp. (For
measurement only.)

In case of a failed calibration follow the instruction on the Summary
Window. If you do not see the instructions, click on the link Click
here to show/hide Instructions. In case of persistent problems, please
contact support@klippel.de.

Calibration data are stored automatically after successful calibration.

SYSTEM CALIBRATED

Click here to show/hide Instructions

Microphone Calibration

Calibration data stored.

Name Yalue Unit Description

Sensitivity_Micl 10,00  m¥/Pa Microphone Sensitivity for Mic 1 Input
MaxSpl_Micl 135.00 de Maximal SPL for Mic 1 Input.
Sensitivity_Mic2 10,00  mY/Pa Microphone Sensitivity for Mic 2 Input
MaxSpl_Mic2 135.00 dB Maximal SPL for Mic 2 Input.

9. Press “Exit” to return to the QC-Start tool.
10. Close dB-Lab if not exiting automatically.

SPL /
MIC1+MIC2

QC

KLIPPEL QC

e 186



Hardware Calibration

FAQ about calibration

MI 17 125 dB
MI 17 HL 135dB
40BE / 26CB 165 dB
4.
5.
6.
1 2
7.
/
support@klippel.de
8.
9.
10. ” QC
11. dB-Lab

Hardware Calibration is to be performed by Klippel and authorized
distributors only. If required, send in the Production Analyzer unit.
Hardware Calibration comprises sensor calibration, climatic tests and
updates of firmware and / or hardware, if applicable.

Note: A calibration interval of 24 month is recommended to ensure precise
operation for the measurement system.

Klippel

24

QI1.How often Hardware Calibration should be performed?

Al: A period of 2 years is recommended. Do not mix that with the
Production Analyzer Calibration, which can be run from the QC Start Tool
(See section Organizing Projects / QC-Start Tool).

Q2: What exactly is to be calculated during the Production Analyzer
Calibration?

A2: Using an internal high precision signal generator, the input and output
sensitivities of the converters and the involved windows software mixers can
be calibrated and checked at the customer site. This should be done on a
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monthly period. It is NOT required to send the hardware unit in for this
calibration. Furthermore the amplifier gain and high pass characteristics are
measured. The Production Analyzer Calibration checks also for digital
feedback loops within the Windows software mixer system.

It is an ON-SITE calibration.

Q2: What exactly is to be calibrated during the Hardware Calibration? Is this
just the Production Analyzer Hardware or also the measurement PC?

A2: All transfer functions from all sensor inputs to the digital input stream
(including converters, multiplexer etc.) are calibrated. Also the internal
reference signal generator will be calibrated. This is the reference signal for
the Production Analyzer Calibration. For that calibration the measurement
PC is not required.

It is an OFF-SITE calibration.

Q3: What about the microphone calibration?

A3: The microphones can be calibrated separately to measure the whole
chain from SPL to digital input using a pistonphone. This can be done at the
customer site without the need to send the system to Klippel.

This microphone calibration depends on temperature and humidity and
should be done daily or even more often, if higher variation occur at the
production site.

The Microphone Calibration can be simply initiated using QC-Start .

Q4: Is there any possibility to perform the Hardware Calibration at the
customers place?

A4: Depending on the quantity of units it is possible that Klippel sends a
specialist for calibration with all equipment. However, when the Hardware
Calibration is done at Klippel, the systems are also long term checked (2x
24h).

After hardware modifications all units are subject to a 8 hour heating cycle
test to up to 55°C.

This is not possible at the customers place.

Q5: Is it possible to calibrate the units within a standard calibration
laboratory?

AS5: No, unfortunately special hardware is required to calibrate the units.

Q6: Do you provide a Traceability Chart for your calibration?

A6: Yes, a certificate of Traceability to calibration standards of the highest
Calibration standards of Germany (DKD/PTB) can be delivered on request.

Ql
Al 2
QC / QC-Start

Tool

Q2

A2

Windows
Windows
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Q2

A2

Q3
A3

Klippel

QC-

Q4
A4

Q5
AS

Q6
A6
DKD/PTB

2x24

PC

PC

SPL

Klippel
Klippel

8 55°C

Firmware Update

There are basically two hardware units inside the Production Analyzer that
have independent firmware. Both firmware versions are checked during the
installation process. If a new firmware version is required, the install process
will guide you to the corresponding tool and instructions are given.

Note: Do not update the firmware outside the installation procedure. This
may make the complete system inoperable.
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Accessories

Microphones

Several microphones are available from Klippel. All have ICP power supply
(also known as IEPE).

Microphone Type | Sensitivity Max. Peak
Level

MI 17 50 mV/Pa 125 dB

MK250+MV201 50 mV/Pa 135dB

(Pro Mic Set)

MI 17 HL 10 mV/Pa 135dB

40BE / 26CB 2mV/Pa 165 dB

For details, please refer to the specification A4 — Microphones.

Note:

Using the LINE inputs also phantom powered Mics as well as condensor
mics with a high polarization voltage (200V) may be connected, if an
external power supply is used.

Also third party microphones can be used with the Klippel QC System:

e ICP powered microphones (supply current ~ 3mA)

e All other microphones with an external power supply (to be provided
by the customer) can be connected to the Line inputs of the
Production Analyzer Hardware.

e Note: Phantom powered Microphones can not be directly used at the
Line inputs! An additional power supply is required.

Please see the Specification A4 — Microphones and H4 QC Production
Analyzer for more details.

Klippel ICP
IEPE
MI 17 50 mV/Pa 125 dB
MK250+MV201 50 mV/Pa 135 dB
(Pro Mic Set)
MI 17 HL 10 mV/Pa 135 dB
40BE / 26CB 2mV/Pa 165 dB
A4 —
200V
Klippel QC
e ICP =~ 3mA
[ ]
[ ]
A4 — H4 QC
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Footswitch

Temperature and
Humidity Sensor

Bar Code Reader /
Printer

To start the test, simple foot or other manual switches can be used. It is
recommended to use the optional available switch interface that can be
connected to any closing switch for starting.

Note: Connecting Start Pin 7 to ground (Pin 1) at the I/O connector can be
used for starting the test.
TTL compatible logic must be ensured, if connected to external circuits.

1/0 7 1
TTL

For tracking environmental production conditions an external sensor for
temperature and humidity is optionally available. The sensor must be
connected to the I/O port and uses input 2 and output 4. These both signals
must not be used (and are not provided at the output) for any other external
use.

Although the sensor is connected to the Production Analyzer, it does not use
the port exclusively. All other I/O lines can be used, simply using the D-
SUB output of the sensor.

Note:

1. The sensor hardware should be fixed at a representative location in the
production environment. Keep away from power amplifier and computer.
Mount the sensor in about the same height as the production testing if the
absolute temperature is needed.

2. Always connect the temperature / humidity sensor directly to the
Production Analyzer. Do not loop any other peripheral device in between.

I/O 2 4

D-SuB I/0

Bar code reader can be used to scan serial numbers or production code and
to mark the results with this number. In the Standard and Basic version the
plain scanned string, terminated by a linefeed, is used as serial number.
Using the programmable version, it is simple to extract any information
from the scanned string such as batch number, date, type etc.

It is also possible to print barcode labels from within the programmable
version as long as the printer can be controlled using a command line.

Any reader that emulates keyboard actions can be used with the QC system.
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QC

/O Connector
/

To start tests, connect start pin 7 to ground pin | of the I/O connector for at

Start switch least 20ms.

I/O 7 1 20

The pin numbers correspond the standard D-SUB 25.

Pin description
P Keyword OPTO indicates galvanically discoupled ports using optocouplers.

For these in/outputs an external supply is required! See hardware
specification for details. Examples for using the I/O port are given below.

Name | Pin Dir Description

Login 18 OUT high, if any user logged in
(refered to ground pin 1 or 6)

Start 7 IN start 20ms after rising edge (spike tolerant)
(refered to ground pin 1 or 6)

State 13 OPTO | HI: test is running

ouT Lo: system is in idle mode, waiting for start
(refered to ground pin 12, shared with Finish)

Finish 25 OPTO | HI: test finished (duration: 100ms)
ouT Lo: else
(refered to ground pin 12, shared with State)

Result 24 OPTO | HI: Test passed,
ouT Lo: Test failed and during test
(refered to ground pin 23, shared with Sensor Out)

Sensor 11 OPTO | Reserved for Temperature and Humidity Sensor
Out OuT (refered to ground pin 23, shared with Result)
Sensor 19 IN Reserved for Temperature and Humidity Sensor
In
not 5,17 ouT Configurable outputs in programmable version
used 4,16

3,15

2
not 10,22 | OPTO | Configurable inputs in programmable version
used IN (refered to commen ground pin 9)
not 21,8 OPTO | Configurable inputs in programmable version
used IN (refered to commen ground pin 20)
Power 14 PWR +5V Logic supply voltage. Max. current: 50mA

Ground | 1,6 PWR Digital System Ground, do not use for analog
circuits or opto-coupled I/O !

25 D

OPTO /
/0
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18

13 OPTO

12

25 OPTO 100ms

12

24

23

11 OPTO
23

19

5,17
4,16
3,15

10,22 | OPTO

21,8 |OPTO
20

14 +5V 50mA

1,6 1/0

Timing

/-

Login

Start < _/_____________(!/

State

Vi

100ms
Finish

Result

Test 1 finished /

Login
Start Test1
Start Test2
Logout
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Connection of Opto-
coupled In-/ Outputs

/

Opto-coupled in- and output provide a robust barrier between Production
Analyzer and external Hardware. However, since no power can be carried
across this barrier, these in- and outputs need external power to be
functional.

Recommended circuit for optocoupled input, output and start button:

EXAMPLE FOR START BUTTON and OPTO IN/ QUTPUT
E
£ | 5
- I
g =
c| B
B | @ Extemal Supply 324V}
5 &
£ | 5
&3
15/ 0.5W
DIGITAL O
1008
R STATE i
[ &TATE BN ¥ To ext_ Logie >
gfg! Shared Crossd for STATE, TIRIST =
SULT
DGRD TLPEM- OB O o 1\|¢nJ.Tch
Y e 18 Shared Grossd f STRGOR OUT o
GO 4 From ext Logie (3 - 24V) |
X Saared Ciresssed | 0
1k ok
pIRp TLREM- nanJsi.\]J
Shared Grossd (50 z
O
< START
<_Sensor in 1 - o
—1 [ n;.
i
DD 1 Oo b START BUTTON
I Ry
3
Ly T is
T 81
f_E—l
J- DHUE.
e
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Optimizing Performance

Microphone Selection

Overview

Before optimizing the system the careful reading of the chapter Test
Configuration is strongly recommended as well as some practical
experience using the system.

This chapter is not a step by step guide but gives valuable information on
increasing speed and reliability of tests. It is measure oriented. However,
some facts are useable generally.

SPL Tests
SPL

For QC testing it is very important to select the right microphone. The
complete input signal range should be used to detect smallest failures that
may be 80-100 dB below the fundamental. Therefore the microphone must
- not be clipping (a warning will be generated, if the microphone
max SPL value has been specified correctly during calibration).

- should provide sufficient output. Recommended sensitivities are
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Driver Type Sensitivity

Subwoofer 2mV/Pa (very high pressure in box)

Woofer, Tweeter, Midrange 2mV/Pa — 10mV/Pa depending on Box
size and testing level

Headphone, micro speaker 10mV/Pa - 50mV/Pa

Please refer to section Hardware / Accessories / Microphones for available
microphones.

QC
80-100dB

- SPL

2mV/Pa

2mV/Pa — 10mV/Pa

10mV/Pa - 50mV/Pa

/ / Microphones

Measurement Box o . : -
For testing in a production environment an test enclosure for shielding the

production noise is strongly recommended. Especially for Rub&Buzz
testing typically a box is required.

1.  When testing Rub&Buzz with the Ambient Noise detection, the
box attenuation of production noise should be known. A default
value may be used but well constructed enclosures may have
considerably better isolation than the default value of 15 dB. Find a
procedure for the measurement of the box attenuation curve below.

2. The pressure inside a box is much higher than in free air. It is
important to keep the pressure within microphone range. If the
maximal pressure has been specified correctly during Mic
Calibration, a warning will be given, when exceeding the Mic limit.
For an estimation of the pressure inside a test box, please refer to
section Appendix / Maximal SPL

15dB

/ Maximal SPL
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How to obtain the box
attenuation curve

When testing with Ambient Noise detection, it is important to know, how
much the production noise is attenuated by the box enclosure in order to
reliably predict a possible impact on the driver test caused by production
noise.

Basically the transfer function from the Ambient Noise Microphone (MIC2)
to the Nearfield Microphone (MIC1) has to be measured. Unfortunately, the
box attenuation can't be measured using the driver as excitation of the
system, since the driver itself is part of the shielding. So external excitation
is required. A high level, broad band noise can be easily generated by
clapping hands. Drums, castanets or other percussion instruments are also
fine.

The following setup is required for measuring the attenuation of the box
enclosure vs. frequency:

MIC 2
(Ambient Noise) —
< O
L =T
MIC 1/ Line
(Nearfield)

Test Box (Enclosure)

Please follow the steps to calculate the box attenuation:

1. Start the QC-Start program in the Engineer mode.

2. Open the Example Folder from the View menu. An Windows
explorer window will be opened.

3. Select the database
BoxAttenuation.kdb and double click it. dB-Lab will start.
If the Open Project dialog appears, confirm with OK.

4.  Select the QC operation with the mouse and start it with a click on
the green arrow icon.

“~ dB-Lab Pro 201.602 - Debug
Project Edit ‘Yiew Operation Extras Window Help

g =t ad B=2EA =) 0 5 | A E

1 chart t -
1 chart 2
O chart 3
O chart 4

9]

Login as usual.
Although not critical, adjust the level, if the default value is too
high. The test sweep level has no influence on the measurement, it is

o
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10.

11.

12.

13.
14.
15.
16.

for monitoring only. Perform a measurement.

Activate the Limit Calculation Mode.

Do a first measurement without external excitation, try to minimize
the production noise for this test. If the microphones have similar
sensitivities, the ambient noise and the Rub&Buzz curve are very
close.

— -
b &1 Rub+Buzz hiax amb #1 Mol5e i

KLIPPEL

140

130

120

110

100

20

80

Sound Prezsure [4B]

70
B e e e 4 i
50

40

o' 102 109

Fraquency [He
Perform a second measurement with external noise. The easiest way
is to clap you hands very loud and fast (approx. 3 per second) during
the measurement.

Ignore the Warning: Measurement corrupted by noise. Press YES to
keep the data.

Now you have two sets of data. The second one should be at least
20dB above the noise floor of the Rub&Buzz curve (black curve).
The points which do not have that distance (red circled point) should
not be considered as valid.

— — p——
rub #1 rub #2 Fub+Buzz hiax
140 amb #1 amb #2 Molze hiax
KLIPPEL
130
120
_ 1o i )
= Box Attenuation
100
2 ~20dB
W ooon
2
£
z o m—t—
“ o 20dB above Noise Floor
50 + i - : = 5 5 s
=0
di
10" 102 107
Frequency [He]

The ambient noise must be higher than the Rub&Buzz signal
measured inside the box. The attenuation (shielding) of external
noise is the difference (red arrow).

Read the distance of the second set. In this example it is more or less
constant at about 20dB.

Logout and close dB-Lab.

Start your current test driver using QC-Start. Login as usual.
Activate the Limit Calculation Mode.

Set the Microphone selection to Custom and enter the attenuation
value (or a curve, if required) in the field Shielding.
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oc (00) =
Info | Tasks ~Limits |Login |

| Activale Limit Calculation Mode
DUTs Parametars
O#1 Frequency Response
#7 Average Level
#3 B Rub+Buzz
O#s Calculation shift
#5 Shift Mask. *
#6 [ Jiter
Microphone Cuskam
Shielding *
Meta Hearing Warn onlk
Polarity
THD

Ml Edit Shielding

File Edit ‘iew

o

Fiom Clibor| ok | Cancel

acoustical shielding of microphone used to measue
1ub+huzz

Format: Frequency [Hz], Attenuation [dB]

Shielding : acoustical shielding of
microphone used ko measure rub+buzz
Format: Frequency [Hz], Attsnuation

Ea ||

1] Help Cancel

17. In this example the value is constant for all frequencies (* stands for
"all frequencies"). You may also specify a curve
frequencyl attenuationl
frequency2 attenuation2

18. Proceed with your regular work.

Note: It is good practice, to store this attenuation characteristcs in a text file
and import it via the clipboard into the Shielding parameter.

Just press CTRL-A and CTRL-C in the text file and use the From Clipboard
button in the edit dialog for the Shielding value.

MIC2
MIC1
1 QC
2.
3.
BoxAttenuation.kdb dB-Lab
OK
4. QC
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Frequency Range

10.
11.

12.

13.
14.
15.
16.

17.

18.

20dB

20dB
dB-Lab
QC
1 1
2 2

20dB

CTRL-A  CTRL-C

If no values are specified, the following table might be a good starting point
for the frequency range. Using the 96kHz sample frequency you may
measure up to 40kHz. On the sample frequency refer to section User Modes
/ Engineer / Property Page Tasks / Sound Device & Sampling Rate.

The values in the table are use in the templates for the specified driver types.

Driver Type Start [Hz] Stop [HZz]
Subwoofer 20 200
Woofer 20 1000
Midrange 50 2000
Tweeter * 200 20 kHz
Horn Driver * 400 20 kHz
Mircospeaker * 200 5 kHz
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Optimize Rub&Buzz

detection

Headphones * 20

20 kHz

* make sure that Xmax is not violated at low frequencies

Note:

The frequency range for the sound pressure measurement depends strongly
on the final application (cross-over, etc.) and should be set according to the
desired working range. Do not sweep from high to low frequencies. On
sweep direction see also section Test Configuration / Test Signals /
SineSweep / Sweep Direction.

96k 40kHz
/ / /Sound Device & Sampling Rate
[HZ] [HZ]

20 200
20 1000
50 2000

* 200 20 kHz

* 400 20 kHz

* 200 5kHz

* 20 20 kHz
* Xmax
/ / / Sweep Direction

For the Sound Pressure task the most critical measurement is the reliability
of the Rub&Buzz defect detection. Thus it is strongly recommended to have
some (> 10) critical DUTs whith typical defects (Rub&Buzz, THD, ...) that
are hard to detect and cover most of the possible (known) symptoms.
Furthermore DUTSs, which are known to be OK, are needed as reference
devices. It is good practice to check them by listening test using the Manual
Sweep.

The optimization is basically a compromise of measurement time and
excitation level. The following sequence is recommended:

1. set the Rub&Buzz parameter (Type, Rub&Buzz Highpass order).
Well adjusted default values are always set in the templates for the
corresponding driver types.

2. Adjust the Level, if not specified yet.

3. Minimize Measurement Time to get fastest production test.

The Meta Hearing Technique for most sensitive Rub&Buzz detection is

automatically adjusted according to the Rub&Buzz settings. There are no
special parameter for Meta Hearing.

10 DUT DUT
THD
DUT

KLIPPEL QC

e 201




How to adJ;JSt RBZ There are two dedicated parameters for the Rub&Buzz detection that should
parameter be adjusted before optimizing level and time:

1. Rub&Buzz High Pass Order
2. Rub&Buzz Type

What is the Rub&Buzz
High pass? Typical Rub&Buzz defects are 80-100dB smaller in level than the

fundamental and also 40-60 dB smaller then the harmonics and THD.
See the graph below for an illustration.

To analyze the Rub&Buzz defects it is crucial to separate them from the
fundamental and harmonics to avoid the inherent masking of these much
higher components.

Using a high pass is a very efficient method to suppress the fundamental and
lower order harmonics. In a good loudspeaker, the harmonics decay with the
order rapidly.

In a defective loudspeaker the symptoms of Rub&Buzz defect spreads its
energy over the whole frequency range (red). Using the Rub&Buzz high
pass higher order harmonics (having the unmasked information of the
defect) can be separated from the lower order harmonics, were the
information of the defect is masked (Result of High Pass, range marked by
blue lines).

SPL Result of High Pass
AFundamental

armonics

Symptoms of
Rubh&Buzz

| T .

frequency

The order of Rub&Buzz high pass markes the first harmonics, which is used
for Rub&Buzz detection. Note that this is relative to the frequency of the
fundamental (tracking filter) and not constant.
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All frequencies above the cut off frequency (harmonic and non-harmonic)
are summed up and are used for Rub&Buzz detection.

80-100dB THD  40-60
dB

Adjust the Rub&Buzz

Highpass order According to the following driver types typical high pass parameter should

be used:

Driver Type High Pass Order
Subwoofer 20

Woofer 10

Midrange 10

Tweeter 6

Horn Driver 10

Mircospeaker 6

Headphones 6

The following section is for illustration of the individual setting and of the
check, if the order is set correctly:

Here is an example of a good driver with no Rub&Buzz defect, when the
Rub&Buzz order is changed:

- Ifthe order is too high (Example: green curve, 25" order), the
Rub&Buzz response is dominated by the noise floor (flat
characteristics). So valuable information from Rub&Buzz defects
may be cut off by the high-pass.

- If the order is correct, the Rub&Buzz level is about 10-20 dB
above the noise floor (olive curve, 10" order).

- Ifthe order is too low, the regular harmonics, originating from the
suspension and moter nonlinearities (which are inherenent also in
good drivers), masking the Rub&Buzz level too much. So small
rub&Buzz defects may be not detected due to this high level.
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140 KLIPPEL

Fundamental
130

120
110
100
90
80
70
60

50

4*10 6*10' 8*10'10? 2*10? 4*10? 6*107 8*10?

Summary: A good value for the Order of the Rub&Buzz high pass is
characterized by a Rub&Buzz curve which is 10-20 dB above the noise

floor.
20
10
10
6
10
- 25
10-20 dB 10
10-
20 dB

Rub&Buzz Type

As in the section above explained, the Rub&Buzz detection is based on a
specific range of the measured SPL spectrum. All the energy passing the
high pass will be transformed to the time domain to restore typical
Rub&Buzz peaks.
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Find most critical level

The Type of Rub&Buzz detection characterizes the method, how to evaluate
the restored time signal.

Peak provides the highest instantaneous value according to the selected
resolution. This is good for very short clicks and loose particles. This is
sensitive to ambient production noise. A well shielded test chamber or box
is highly recommended, when using Peak method.

Rms provides the average energy in the interval defined by the resolution.
This is good for broad band defects like a heavy rubbing of the coil. Due to
the average effect in the rms calculation it is not as sensitive as the peak
method.

Summary: It is recommended to set the Rub&Buzz Type to PEAK. With
this setting the defect detection is more sensitive for very short clicking
noises e.g. caused by lose particles or wire beats.

SPL

The maximum stimulus voltage should be optimized, if not specified. This
level should be chosen as high as possible without damaging the DUT.

It is necessary to drive the DUT with high excursion and thus activate
substantial harmonic distortion and all possible Rub&Buzz defects.
Please use the following steps to optimize the level:

1. Start at a known, save level. The maximum specified continuous
operating level is a good starting point.
2. Increase the voltage carefully in 3dB steps until one of the following
limits is reached
e max(THD) is about 15 dB below the average sound pressure level
in the pass band (see image below) = level found

_lolx

— - ———— — --
Frepusey Respirns e b Repens 0 =3 T2 b

brer . iyt o
120 Ll | I
[]
110 15 db
100 / P

an

Sound Prassurs [dB]
=

¥ ‘L-d‘-t‘h }yu\-f\ﬁ.
50

10 10* i
Frequency [Hz]

e any hard limiting of the DUT can be heard acoustically
- reduce level or use the level profile to attenuate the excursion
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Optimize Time / Use
Speed Profile

/

below the resonance frequency (see section Using Level Profile
below).

e Rub&Buzz changes significantly compared to the previous voltage
step = reduce level

Note!

Make sure that the working range of the microphone is not exceeded. See
section Optimizing Performance / SPL Tests / Optimal Signal Noise Ratio
(SNR) for adjusting the headroom.

If the maximum sound pressure of the microphone is exceeded, change the
microphone type or use a bigger test box.

It is good practice to check good units at the optimized level.

Listen to one selected DUT (if possible, with the attached box enclosure).
Use the manual sweep feature of the QC system (see section User Modes /
Operator / Manual Sweep).

DUT
DUT
1.
2. 3dB
. THD max THD
15dB >
eDUT * "
9
Using Level Profile
o >
!
/SPL /
Optimal Signal Noise Ratio (SNR)
DUT
QC /

/Manual Sweep)

Before optimizing the speed, the level should be set to detect defective
DUTs reliably. Although measurement time and level are strongly

interacting, it is recommended to start with the level (which is also specified
very often and not variable).

Speed Profile
Before adjusting the overall time, it is recommended to set the speed profile.

The Speed Profile is to be used to save overall measurement time. The
frequency range can usually be split in two regions:

1) Low frequency region, were rub&buzz defects occur. Using a slow
speed in this region provides more energy and time to excite
possible defects.
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2) Higher frequency regions, were no rub&buzz defects occur
anymore (since displacement is very low and higher order
harmonics are beyond measurement range). Here the sweep speed
can be extremely fast, since typically the fundamental only is
measured in this range.

For a typical measurements it is recommended to set a speed profile, which
is 5 times faster above 10 times the resonance frequency:
speedProf = [ fstart 10-fs 1
10-fs fstop 5]
Overall Time
The following procedure is recommended to find the optimal overall speed.

1. Find good units. Use manual sweep to check them carefully.

2.  Find 5-10 defective driver with small and hard to find defects (as
most critical selection).

3.  Start with a long measurement time (5 seconds or more)

4. Measure the good driver(s) as reference.

5. Calculate limits. To do so, press the OK button or release the
Activate Limit Mode button.

6.  Check defective drivers.
If all drivers are detected as failed, you may decrease (halve) the
measurement time and repeat this sequence. Use the latest duration
were all defective DUTs were recognized.

Note: When decreasing measurement time, it is crucial to check, that all
failed units are detected as such. When measuring too fast, possible defects
may not be excited since the energy is too small, which is required to
develop that defect.

DUT
1y
2)
10
5
speedProf = [ fstart 10-fs 1
10-fs fstop 5]

1.
2. 5-10
3. 5
4
5 OK
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DUT

Using Level Profile
9 The Level profile has two major applications:

- protecting the driver, when mechanical limiting may appear
(tweeters, headphones, microspeaker)

- modeling a crossover response

- protecting the operator at high frequencies. Rub&Buzz defects are
often produced at lower frequencies, so the high level may be

attenuated at higher frequencies to save the operators listening
capabilities for more important tasks.

For details on the input parameters, see section Test Configuration / Test
Signals / SineSweep / Level Profile.

/ / /
Level Profile
Optimal Signal Noise . . -
R pt' SN Rg For good Rub&Buzz tests it is crucial to use the complete signal input range,
atio ( ) since defects may be likely 80-100dB below the fundamental signal. For that
SNR purpose a programmable hardware amplifier scales the analog input signal

to be close to the full scale input. Thus the noise floor masking defects is as
low as possible.

To optimize the SNR:

1. perform a typical measurement

2. Open/ Select the Summary Window

3. expand the link show signal characteristics (sound pressure) in the
Result Window Summary. A table will be shown with the signal
properties of the recorded signals. Look for the value in the line
Headroom Input A.

4. This value should be between —10 and —3 dB (0dB corresponds to a
full scale input).
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5.

e Summary (QC - AAC rund microspe... !IEE

Name Value Unit Description
level 120.5 dB average sound p
Delay 0.063 ms total time delay

sho anal characteristics (sound

pressure)

Name Value i

AC Signal Input A 0.72 VvV rm:
-2.9 dB

AC Signal Input B 0.01 vV rm:
-44.1 dB

AC Signal Output A 0.40 Vrm:
-8.0 dB

Headroom Input A -6.6  |dB

Headroom Input B -44.9
Headroom Output A -17.1 dB

Gain Outl -> Speakerl 5.15

14.2 dB
Gain Outl -> Speaker2 5.10

14.1 dB
| o

Read the value of Headroom Input A
If the Headroom is smaller the —10 dB, adjust the Input Gain 1
parameter on the Property Page Tasks.

If the value is not in this range, adjust the parameter Input Gain 1 by
the following rule:

Add abs( Headroom Input A + 6dB ) to Input Gain 1 parameter.

Or use the following table. Note that the Input Gain range is
restricted from —70 to +30 dB.

Headroom Input A Add to Input Gain 1
0 dB (marked red) Reduce Input Gain by 20dB!
- overloaded input
-6 0 (Ok)
-20 14
-30 24
-40 30 (max. gain)
AAC rund microspeaker (2) (QC) [x]
o Tasks |Limits | Login |
Tasks Language |EN  «
™ Start

® Impedance
* Sound Pressure
L Finish

Al Remowve * E
Parameters

Stimulus

Measurements

B Processing
Resolution 20
Resporize - Smoo... &
Level - Frequencies | *
RBz - Highpass 10
RBz - Type Peak
Harmonics - Type  Relative (%)
Harmonics - Smo..
[ recording Del...

Display

Y W PV Y L W I N Y W Y

Make a new measurement and check the Headroom. If the headroom
exceeds —3dB, a warning is generated.
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SPL Task Limits
SPL

Note: If the input headroom is below 30dB, it is strongly recommended to
use a more sensitive microphone (for headphone and micropseaker testing).
There are several options available.

See also section Hardware / Accessories / Microphones.

80-100dB
L.
2. /
3.
A
4. -10 -3dB 0dB
A
-10dB 1
1
A+6dB 1
-70  +30dB
A 1
0dB 20dB!
9

-6 0 Ok

-20 14

-30 24

-40 30
5.

-3dB
A -30dB

/ / Microphones

In this section some short comments are given how to setup the limits. These
should be applied only, if no limits are specified by any other party.

Activate the Limit Calculation Mode and select the corresponded parameter:
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Frequency Response

Infa |Tasks Limits |Lugm I

DUTs
[F#1

ol ot plas gt o pbppab posn g

Activate Limit Calculation Mode

Paramaters

@ Impedance

B Re

B fs

B Qts

E Frequency Response
B Average Level

B Rub-+Buzz

@ Polarity

B THD
Calculation Shift

Shift Mask @ J

|7 Jitter &

Activate Limit

Calculation mode to set

Test the frequency response only in a meaningful frequency range. Use a

frequency range according to the following recommendation:

Determine SPL,, (Average Sound Pressure Level in the Passband

120

115

110

105

100

95

90

Sound Prassure [dB]

85

80

75

Frequency Response

PP

R

Fraguency [Hz]

fh

L]
of the DUT) or read the Level from the Summary Result Window.

e Determine f; (lower frequency) where SPL drops -10db below
SPLay)

e Determine f;, (high frequency) where SPL drops -10db below
SPL.y)

Use the Shifting method and adjust the Shift Mask. It is recommended to
open up the limit at higher frequencies a bit to allow some more variation.

If there is no or few smoothing of the response curve applying Jitter is

recommended to widen up limits at narrow peaks and dips.

See section Test Configuration / Limit Calculation.
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THD, 2" Harmonic, 3™

Harmonic
THD, 2

Rub & Buzz

, 3

. SPL,, DUT

. fi SPL  SPL,, -10dB
. fi SPL  SPL,, -10dB

/ Limit Calculation

For harmonics and THD it is important to check at higher frequencies, if the
fundamental is well above noise. If the fundamental has decayed
considerable, disable the limit check in this frequency range.

By default there is no smoothing applied to the Harmonics / THD, so
setting a Jitter of about 20% is recommended. This widens the limits around
peaks and dips.

When applying limits to the individual harmonics, it is recommended to
separate them visually in order to have a more clear graph.

See section Test Configuration / Measures and Limits / Harmonics / THD /
Separating Harmonics visually.

THD

/THD 20%

/ / [THD/

Separating Harmonics visually

The headroom for Rub&Buzz Limit should be set close to the measurement.
A default value of 6dB is recommended. Smaller headrooms are critical,
since the Rub & Buzz is generally a noisy parameter.

There is no smoothing parameter for Rub&Buzz, since any kind of average
would degrade the detection capability of small and very short defects.
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That's why setting a Jitter of about 20% is recommended. This widens the
limits around peaks and dips. Especially when using the Rub&Buzz Peak
mode (see section Optimize Rub&Buzz detection above) extensive Jitter
should be used.

The limit for the Meta Hearing Technology (Isolated Defect Distortion
IDD) is automatically derived from the Rub&Buzz limit. No special
parameter is required for Meta Hearing.

6dB

20%

Optimize Rub&Buzz detection

IDD

Impedance

H find . | For the impedance task the main criterion for the appropriate choice of the
OW '[O. Ind optima measurement time is the shape of the impedance curve. A short
excitation level and measurement time can impair the measurement in two ways:

time e The curve is too noisy
e The curve is deformated due to a too short measurement time that
allows no steady state vibration of the DUT
Subsequently the level is always a compromise between noise and
distortion.

e If the test level is too low, the impedance curve is noisy and the
results are NOT reproducible. Use the limit mode to overlay the
curves as reference DUTs. In this case Re is not stable!

HLIPPEL

"

Frequency [HI]

Voltage too low = noise

Remedy: Increase level
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e Ifthe test level is to high, the impedance curve is also not smooth
but the shape is reproducible. In this case Re is stable but can be
deviating from the DC test.

“ Chart 2 (QC - QC)

— — — —
imp #1 imp #2 imp #3 irmp 4
— - -
imp s Impedance nax Impedance win
11 KLIPPEL

Impedance [Ohm]

102 108
Freguenecy [He]

Voltage too high = distortion

Remedy: Decrease level

e Ifthe level is ok, the curve is smooth and reproducible. In this case
the calculation of all T/S parameter is optimal.

imp #1
— -
imp #5 Impedance Mas Impedance Min

LE]
E .
5
g 9
2 e
13 T
4 ____,../
1o

100

Frequency [Hz|

Voltage OK

e In some applications a reduction of the voltage to the linear range
of the DUT may lead directly from a distorted to a noisy impedance
curve or unstable Re (too low SNR). In this case increase the
measurement time.

e For very fast tests, it is also good practice, to check the influence of
the measurement time. Perform two tests, one for the target time
and one for 10s duration. You may copy one result in the clipboard
(CTRL-C after selecting the curve with mouse), doing the second
test and paste the copied curve into the result window. Normally
this effect is not critical on the parameters.

—
Time: 0 Time: 02
KLIFPEL

[}

mpedane [0 hm]
-]

®

=i #iF @0 B0 i
FrequEncy [HI]
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Frequency Range

Note: For a DUT with a nominal impedance above 30 Ohm it is
recommended to use a special modification of the Production Analyzer
hardware with more sensitive current sensors in order to have a lower noise
level in the impedance curve and thus to allow a shorter measurement time.

° DUT
[ ]

DUT

Re
[ ]
Re
[ ]
T/S
. DUT
Re
[ ]
10s
CTRL-C
30

Production Analyzer hardware

The frequency range should be chosen in such a way that the resonance
frequency fs is in the middle of the displayed graph. This is necessary for a
good fitting of the measured curve with the theoretical curve from the linear
driver model. The following settings are recommended.

Set Start: f/10 [Hz]
Set Stop: f*10 [Hz]
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Checking Signals and
Fitting

Note: If a precise measurement of Le is required, the Stop frequency should
be increased to 20*Fs or higher in order to measure a sufficient part of the
high frequency branch for inductance fitting.

Using the 96kHz sample frequency you may measure up to 40kHz. On the
sample frequency refer to section User Modes / Engineer / Property Page
Tasks / Sound Device & Sampling Rate.

£/10 [Hz]
£%10 [Hz]
Le 20*Fs
96k 40kHz
/ / /Sound Device & Sampling

Rate

In Result Window 6 there are shown the fundamentals as well as the noise
floor inclusive distortion. Please check the Signal Noise Ratio (SNR) of the
voltage and current in case of any problems. 0dB corresponds to

1V /1A rms.

-20

-30
KLIPPEL
-40
Current
-50

-60

SNR(Volt)
SNR(Curr)

-70
[dB]

-80
-90 Voltage SNR+D
-100
-110
Current SNR+D
-120

-130

10t 102 108 104
Frequency [Hz]

The rms values and headroom may be read from the summary window
expanding (click) the link show signal characteristics (impedance).

Note: The headroom can't be improved using the input gain. This is
available only for MIC and LINE inputs.

The Thiele / Small Parameter calculation is based on a fitting algorithm of
the impedance curve. It is also possible to check the fitting, The fitted
impedance curve is included in Result Window 2 as a hidden curve and can
be enabled by double clicking on the graph, selecting the Subset page and
selecting also Impedance Fitted. The fitting should be accurate especially
around the resonance peak.
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Calculation of Re
Re

— p—
impedance measured Impedance Fitted
KLIPPEL

4*101 5*10t 6*101 7*101  8*10! 9*10' 102
Frequency [Hz]

SNR 0dB IV/1A

MIC LINE

T/S

All Thiele / Small parameter are calculated based on the fitting of the
impedance curve. A special handling is required for the Re value. Since
there is no DC input coupling, the DC value of Re cannot be measured.

Independent on the setting of gt (lowest frequency) the Re is always
measured around the frequency: f= 1/ tneasurement - This is the lowest
frequency which can be assessed during the measurement.

Using that technique, it is ensured that the increase of impedance due to the
resonance does not affect the Re value.

Note: Check Amplifier DC Offset

Be aware that some Power Amplifier have a considerable DC offset. When
testing low current, high impedance driver (telecommunication driver), this
offset may degrade your measurement (esp. impedance and R,). Please
measure the DC offset with no input signal using a standard DC-voltmeter
and compare it with the required testing level. It should be less than 3% for
normal testing.

T/S Re
Re
fotart Re f=1/tmeasurement
Re
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Impedance Limits

Re DC
3%

Around the resonance it is desirable to have a wider tolerance range than at
low frequencies. The top of the impedance curve is dominated by the

mechanical damping and can vary without too much influence on the
performance of the driver.

4 Chart 2 (G - G)

impadancs Max

Impedance Min
§ KLIEL

mpadance [Ohm]
=

0¥

10

Frequency [Hz)

To achieve that, a relative headroom (certain percentage of the impedance)
should be used instead of simple shifting the curve by some Ohms.

It is also highly recommended to use the Jitter function for less sensitivity of

slight changes in fs. Especially for high Qts driver, increasing the Jitter
parameter should be considered.

Please see section Test Configuration / Limit Calculation for more details.

fs
Qts

/ Limit Calculation
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Troubleshooting

Self Check at test
start fails

Hardware Problems

Before each test in Engineer mode and at the first measurement in the
Operator Mode a hardware self test is performed. This self test includes:

1.

Analog loop back check:

Is the returned voltage equal to the excitation voltage?

This test indicates problems with the internal analog circuits and does
not indicate external hardware problems.

Amplifier gain and clipping check:

Did the amplifier gain change since the last calibration of the
amplifier? Did somebody change the volume knob or does the
amplifier clipping at high signal level?

This test indicates a variation of the amplifier properties since the last
amplifier calibration. The power amplifier may be switched off, the
gain could be changed or it reached the maximal voltage (clipping).
See next chapter for details.

If the first item occurs, a recalibration is required (see section Hardware /
Calibration / Check of Accuracy )
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Amplifier Check
Errors

1 / Calibration / Check
of Accuracy

The following errors may occur during the power amplifier check.

Note: The Amplifier Check is always performed with the highest peak
voltage that shall be used during the test. Especially when using Multitone-
Excitation, the peak voltage is about 5...6 times higher than the rms value.
Make sure that the used power amplifier is capable to provide the required

peak voltage!

In all cases, please also check the Result Window

e Calibration Spectrum (Amp Response 1, 2) and

e Calibration Waveform (Amp Response 1, 2)

in the result window list (available in Engineer mode only). This provides
you with the detailed test waveform and spectrum during the amplifier

check.

0c

X

Measurement Failed,
Flease restart,

ERROR 331 {session); Amplifier switched off {no signal).
Flease check conmection and power!

iaain measured: 0.002 {Limit 20,321 - 22.404) OUT1-=5P1
Desired Peak Level: 49,0858 ¥
Gain measured: 0.031 {Limit 15.423 - 17.004) OUT1-=5P2
Desired Peak Level: 37,257 ¥

The Power Amplifier is
switched off. Check
also the

Switch on the amplifier
and check proper
routing.

Measurement Failed.
Flease restart,

ERROR 332 (session): Amplifier is clipping.
Reduce test level or use better amplifier!

Gain measured: 17.899 {Limit 20,321 - 22.404) OUT1->5P1
Desired Peak Level: 61,360 Y
Gain measured: 13.573 (Limit 15.423 - 17.004) OUT1-=5PZ
Desired Peak Level: 46,571 Y

The Power Amplifier
does not have a correct
gain due to clipping.
The desired amplifier
output peak voltage is
displayed. Note: for
Multitone excitation this
may be about 5..6 times
the rms level due to the
higher crest factor of
this test signal.

Use an amplifier with
higher gain and power,
if the test level can't be
reduced.

]|

Measurement Failsd,
Please restart,

ERROR 20032 {session): Amplifier is clipping ar SMR is koo low.
Reduce test level or use better amplifier!

The Power Amplifier
has a correct gain but
the SNR is worse than
34dB. This may be due
to clipping, overloading
or a defect.

Use a better amplifier, if
the test level can't be
reduced.
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Signal Drop Out

° 1,2
° 1,2
oc 1|

Measurement Failed,
Flease restart,

ERROR 331 {session); Amplifier switched off {no signal).
Flease check conmection and power!

iaain measured: 0.002 {Limit 20,321 - 22.404) OUT1-=5P1
Desired Peak Level: 49,0858 ¥
Gain measured: 0.031 {Limit 15.423 - 17.004) OUT1-=5P2
Desired Peak Level: 37,257 ¥

Measuremnent Failed.
Please restart,

ERROR 332 (session): Amplifier is clipping.
Reduce test level or use better amplifier!

Gain measured: 17.899 (Limit 20,321 - 22.404) OUT1->5P1
Desired Peak Level: 61,360 ¥

GGain measured: 13.579 {Limit 15.423 - 17.004) OUT1-=5P2
Desived Peak Level: 46,571 ¢ 5~6

oc E|
Measurement Failsd, 34dB
Please restart,

ERROR 20032 {session): Amplifier is clipping ar SMR is koo low.
Reduce test level or use better amplifier!

Signal drop out effects, audible cracks or either may cause related problems

¢ insufficient performance of the PC or
e disturbance by other software (most likely hardware device drivers).

To identify these problems and to ensure proper, stable operation over a
long time a special tool QC Perfomance Test was developed.

Note: Do not ignore these problems! Run the tests and ensure a successful
run of the Production Test.

See sections below for help on running the performance test and how to fix
problems.
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QC

Performance Test

. Due to stability requirements of a production environment, and the
Overview

flexibility and fast operation of the Klippel QC System, you need a high
performance PC to run the software.

During testing, we encountered very few hardware configurations that cause
problems, even though there is no difference in the specification.

The QC Performance Test tool helps to evaluate whether a PC can run an
uninterrupted QC Test, and can give some troubleshooting hints.

Note: The test tool simulates the typical load of an average QC Script. Due
to the free choice of PC hardware and the multitude of possible QC
configurations, a passing performance test does not guarantee that all
configurations run successfully on the PC.

During actual QC testing, these errors may require to repeat the test, and
increase the time of a test. So for some applications, infrequent errors may
be acceptable.

There are three common reasons for errors during the test:

e Bad hardware or hardware drivers, e.g. WLAN or LAN
e Too much background activity (Virus scanner, etc.)
e Performance of the PC is limited

Klippel QC
PC

QC PC QC

QC PC
QC PC

QC
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Using the
Performance Test
Tool

. WLAN LAN

Start the "QC Performance Test" from the installation CD / tools /
Performance Check folder or select System / QC Performance Test from the
QC-Start Tool.

&QEPermrmanceTest

Select Test: Quick Test » Gol

5 it k Test d d
mg?gl'lgtigwc fet tEauie g I~ Show additional Tests

Recent Test Statistics:

[ Test [ duration |_last iun |_last passed [_rating

4 Guick test 500 04417407 11:34:50
Owernight Production test never
& Hardware Diagrostics 8:00:00 12/13/06 03:52:32
& Guick Rating 1506 12/13/06 030511 35 /50
" CPU Rating 502 12413/06 022018 20420
" MemRating 2703 12113/06 02:25:21 27 /50
Reset Test Report... Log...

From the drop down box, you can select the test configuration to run:

e Quick Test (5§ minutes)
This test discovers the most problems and is required during
installation of the QC System. It indicates all types of errors, but it
may miss infrequent dropouts that occur on some systems.

e  Overnight Production Test (8h)
indicates all types of errors and how often they occur. If possible, the
PC should be in the production environment already.
It is strongly recommended to run this test in the production
environment before using the Klippel QC System for production
purposes.

e Hardware Diagnostics
This test is used for troubleshooting hardware and driver problems. It
tests with no additional load, to detect presence of a faulty
component (hardware or driver).
The test needs not complete every time it runs, it can be used to
monitor for errors for a certain time.

The checkbox "Show Additional Tests" makes the following configurations
available. They are mainly intended for support and troubleshooting.

e Quick Rating (ca. 20 minutes)
Tests the PC at different load levels, and determines overall
performance. This can be used to test whether demanding QC setups
can run on the system

e Full Rating Sequence (ca. 40 minutes)
Provides a more detailed rating, to expose specific performance
limits
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e Full Diagnostics Sequence (ca. 9h)
Provides the full rating, plus a long term monitoring under low load,
to expose infrequent dropouts.

Select the test configuration you wish to run and click GO to start it.

Note: Do not use the PC for other purposes during the test. Depending on
the hardware configuration, the PC may appear unresponsive for minutes.
You can click STOP anytime to cancel the test, but cleanup may still take a
while.

While the test is running the LED-style indicator shows the errors that
occurred during the test. For a good system, no error should occur.

There are two types of errors shown: "Sync error" and "BCO error". They
help support identifying the source of problems. Normally, hardware
problems cause only "BCO errors", while performance problems cause both
types of errors.

Click Report to show a report of the last test or test sequence. For a longer
history, click Log... to show the log file.

CD /tools/ Performance Check “ QC
” QC- /QC
° 5
QC
o 8
PC
Klippel QC
[ ]
o 20
PC
QC
o 40
o 9
GO
PC PC
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Identifying the
Problem

LED

“ ” “ BCO ”
“ BCO ”

If the Quick Test or Production Test shows errors, you should first
determine what kind of problem it is. After that, see "Fixing the problem"
below for specific solutions.

Hardware Diagnostics

Run the Hardware Diagnostics Test (you can stop it after appropriate time,
depending on how frequent the errors occur in the other tests).

Conclusion: If Hardware Diagnostics runs fine, but Quick Test or
Production Test still fail, you likely have a performance problem. In this
case, continue with "Performance Problem" below.

Latency Check

Run the "Latency Checker" from the installation CD / tools / Performance
Check folder or select System / Latency Check from the QC-Start Tool.

This program may also be downloaded from
http://www.thesycon.de/deu/free_download.shtml or
http://www.thesycon.de home page, and look for "free utilities".

Red bars indicate problems typically caused by other software drivers.

good: all bars are green, and below 1ms | bad: high latency spikes cause
dropouts. Note: the spikes can be
much more infrequent.

Conclusion: If Latency Checker runs ok, but Hardware Diagnostics fails
with BCO errors, you likely have a hardware problem with the Firewire
adapter, the cable or the ADC. Continue with "Hardware Problems" below.

If Latency checker fails, likely a driver for one of the hardware components
of your PC is the cause. Continue with "Device Driver problems" below.

TeSt | Production test | Disgnostcs | Cheekey | Suspected Cause:
FAIL FAIL FAIL device driver
Result FAIL FAIL PASS hardware
FAIL PASS PASS performance

Other causes

This simple table can classify not all problems indicated by the performance
test. If the remedies listed to not help, and the problem persists, it may be an
option to try a different PC. If you contact Klippel Support, please include
dB-Lab support information (click on the yellow envelope icon in the dB-
Lab icon bar), and the performance test log file (save it from within the
Performance Check Software using the buttons Test Report and Log...).
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PC

QC- /

http://www.thesycon.de/deu/free_download.shtml

http://www.thesycon.de

OK BCO
A/D

PC
Klippel dB-Lab dB-Lab

Fixing the Problem

If you identified a hardware problem, the following steps may help:

e Ifavailable, use a different Firewire / USB port
e Use a different Firewire / USB cable

Hardware Problems
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Performance Problems

Device Driver Problems

e Use a different Firewire adapter card. If the original adapter is on the
main board, disable it in the BIOS.

Run the Hardware Diagnostics test again to see if the problem is solved.

. /USB
° /USB

BIOS

Today, PCs are often limited by the amount of memory that is readily
available. While for normal applications additional memory can be
simulated on disk, this is not fast enough for the real time acquisition
required by the Klippel QC System.
e Disable background tasks, such as Virus scanners, automatic "real-
time" backup etc.
e Make sure the PC matches the minimum specification
e Ifavailable, try a different PC.
e If'they occur only for a particularly demanding QC Test setup, it
usually helps to add more RAM to the PC.

If you want to contact Klippel Support, please include the results of one of
the Rating Tests in QC Performance Test (enable "Show Additional Tests"
to make them available).

To store the results, save it from within the Performance Check Software
using the buttons Test Report and Log....

PC
Klippel QC
. u "
o PC
) PC
° QC PC

Klippel QC

Some device drivers can block the PC bus for such a long time that real time
acquisition becomes impossible.

Note: To avoid permanently damaging the windows installation, it is
recommended to make a complete backup and/or set a System Restore
Point.

The first step is to identify the device driver or drivers that cause the
problem. To do that, open the Windows "Device Manager" list and disable
suspect device drivers step by step as described below. Run Latency
Checker to see if the problem is gone. For infrequent problems, you can use
the Hardware Diagnostics instead, as this provides a longer memory.

If disabling one particular driver does not completely solve the problem, but
reduces the frequency of errors, keep this driver disabled and continue with
other drivers.

KLIPPEL QC

o 227



Note: Do not disable vital drivers like keyboard or mouse!

If a particular driver does not affect the performance, don't forget to re-
enable it again!

If you accidentally disabled one of the vital drivers, and the system is not
accessible anymore, reboot, press [F8] after the BIOS diagnostics, and select
"boot in safe mode". Then, re-enable the important devices.

Disabling driver in Device Manager:

To open Device Manager, right-click on "My Computer", select
"Properties”, go to the "Hardware" tab, and click "Device Manager" you see
a tree of devices.

Start with drivers in this order:

e  WLAN Network adapters
e Ethernet / LAN Network adapters
e Sound device drivers (except those labeled "PHASE 24")
e  Other non-standard components
Right-Click on the driver and select "Disable" from the popup menu. The
driver icon is displayed with a small red "stop" sign.
To enable the driver, right click again, and select "Enable".
After identifying the offending driver
If you have identified a driver as the cause of the problem, you can
e Try to update the driver through the "Device Manager" panel

Right-click the device, and select "Update Driver". Allow the Driver
Update Wizard to connect to the Internet

e Check the web site of the manufacturer of the PC or the offending
component for a driver update, or contact their support. Some PC
manufacturers offer "Update packs" with driver updates for multiple
components.

e Exchange the offending component. If it is on the motherboard,
disable it in the BIOS settings otherwise remove it.

PC

Windows /

Windows*

BIOS [F8] " "

e WLAN
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. /LAN
. PHASE 24"

PC : "

. BIOS

. When you contact support with performance problems, please include:
Support Information Y PPOTE W1 PETTO P P
e dB-Lab Support information

for Performance In dB-Lab, select Extras/Zip&e-mail. In the dialog, select both
Problems Installation and licence doagnostics and Log files.
Click "Send as e-mail" to start collecting an e-mail right away.
(If you can't send e-mail from the production system, use "Save as
.zip" instead.)

e QC Performance test results
Start QC Performance Test, enable Show additional tests, run Quick
Test and Full Rating Sequence. Click "Test Report", and add the
information of the report. (You can click Copy to copy the text to the
clipboard, and then paste it into your e-mail)

e Screenshot of latency after running for a while
Compare to screenshots above.
Also, add a verbal description if you see erratic behavior (e.g.
infrequent spikes)

e Additional Software installed on the computer

e dB-Lab
dB-Lab Extras/Zip&e-mail
Installation and licence doagnostics  Log files
“ e-mail ”
“ .Zip

° QC

QC

Copy
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Software Problems

The Task files of the Standard version are installed in the following folder
by default:

C:\Documents and Settings\All Users\
Application Data\Klippe\QC\Scripts\Klippel\Qc\Standard

Task Files not found

Note: The task files must not be moved to a different location. In this case
the operation will not find the task scripts anymore.

C:\Documents and Settings\All Users\
Application Data\KlippeNQC\Scripts\Klippel\Qc\Standard

In case of an error in the installation process, please send e-mail to
support@klippel.de and attach the log file. You can store the log file by
starting the installation program QC-InstallGuide and go to Diagnostics on
the first page. Then open the current log file and store it.

Installation failed

support@klippel.de
QC-InstallGuide

In case of an script error message (see an example below),

Script Error
messages Qc

%)

]|

Scilab execution Failed.
Please restart,

SCRIPT ERROR. in Task Impedance.
I--grrar 4
undefined variable : impedance

at line 13 of Function CalcMeasures called by
if exists{"CalcMeasures"), exec{CalcMeasures); end;

Please copy the contents of the result window Scilab Log into e-mail and
send it to support@klippel.de.

4 scilab Log (QC - QC) =] 3 I

Find: Mt

————— Task 1: Impedance -

| —e=rror

undefined variable : inpedance

at line 13 of function CalcHeaszures called by :

if exist=("CalcMeasure=s"). exec({CalcHeasures): end:

| < o
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Scilab Log
support@klippel.de
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Appendix

DUT / Batch / Type
DUT/ /

Ppk / Cpk
Ppk / Cpk

Glossary

The device under test (DUT) designates the particular test object. It is
usually part of a production batch (also called lot).

A batch stands for a certain production period.

The type describes the geometry and parameter of a transducer and is
normally manufactured in several batches.

DUT

Statistical indices are used to predict as early as possible a change in quality.
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LSL UsL
SPECIFICATION
RA&NGE y
0.007 prm 1330 ppm 1350 ppm 0,007 ppm
S Ta rd ’
—6F =3 +ir +or
NOMIMNAL =p.

The process capability index, or Cpk, measures a process's ability to create
product within specification limits. Cpk represents the difference between
the actual process average and the closest specification limit over the
standard deviation, times three.

By convention, when the Cpk is less than one, the process is referred to as
incapable. When the Cpk is greater than or equal to one, the process is
considered capable of producing a product within specification limits. In a
4-sigma process, the Cpk equals 1.33 and in a 6-sigma process, the Cpk
equals 2.0.

The Cpk is inversely proportional to the standard deviation, or variability, of
a process. The higher the Cpk, the narrower the process distribution as
compared with the specification limits, and the more uniform the product.
As the standard deviation increases, the Cpk index decreases. At the same
time, the potential to create product outside the specification limits
increases.

Cpk can only have positive values. It will equal zero when the actual process
average matches or falls outside one of the specification limits. The Cpk
index can never be greater than the Cp, only equal to it. This happens when
the actual process average falls in the middle of the specification limits.

(excerpted from The Complete Guide to the CQE by Thomas Pyzdek. 1996.
Tucson: Quality Publishing Inc.)

Cpk Cpk
3
Cpk 1 Cpk
1 40 Cpk
1.33 6c Cpk 2.0
Cpk Cpk
Cpk
Cpk Cpk
0 Cpk Cp
Cpk=Cp
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( The Complete Guide to the CQE Thomas Pyzdek. 1996.

)
Process Capability L,-E E -L
: CpK = min p c , c low
Index (Cpk): 30, 30,
(Cpk): using
Lyp upper specified limit
Liow lower specified limit
C number of DUT investigated
Ec expected value of test results X; within the last
C measured DUT
1 C
E. ==Y X,
Cia
o8 Standard deviation of test results X; within the
last C measured DUT

O¢ :\/Ec [(X _Ec(x))z}

Cpk is defined as the distance between the average of a fixed number C of
samples (short term) and the closest limit divided by half of the process
width. The process width is usually six times the standard variation.

CpK =min be =& Eo b,
30, 3o,

Ly
Llow
C DUT
Ec C DUT X;

1 C

Ec ==X

Cio

G, C DUT X;

Cpk ¢
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Process Performance

—E _
PpK :min[l_“p > e LIOW]

Index (Ppk): 30, 30,
(Ppk): using
p number of DUT in total production
Ep expected value of all test results X;
1 P
E-=—> X
P
Gp Standard deviation of all test results X;
2
o = [Es[ (X -E,00)’ ]
Ppk is the overall process performance similar defined as Cpk but based on
the total process variation of a batch (all samples used) where Cpk only
takes into account a fixed number of samples.
. -E E,-L
PpK = min Ly —Ee ,—Tow
30, 30,
P DUT
Ep X;
1 P
E.=—) X
P =p 2
Op Xi
2
Op :\/EP [(X _EP(X)) }
Ppk Cpk Ppk
Cpk
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Quick Klippel-QC Setup Guide
Klippel-QC

Together with the printed manual comes a laminated, two pages short
guide, that should be placed near the Klippel QC System for reference and
help.

On the next two pages this guide is reproduced (printed manual only, not
included in online help). However, there is also a PDF version installed in
the Help folder, which is by default:

c:\Documents and Settings\All Users\
Application Data\Klippel\QC\Help\
Quick Klippel-QC Setup Guide.pdf

Please use the pdf document for printing.

Note: A commented version of this setup guide is included in this manual in
section Getting Started / First Measurement.

#

QC Klippel QC

PDF

c:\Documents and Settings\All Users\
Application Data\Klippel\QC\Help\
Quick Klippel-QC Setup Guide.pdf

pdf

/ First
Measurement

#
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7~ N\
Quick Klippel-QC Setup Guide KLIPPEL
N S

Use specification data, if available. Use this guide for missing parameters only.

1 Select the Template for your Driver

Start QC-Start | [Template fs Range Re Range | SPLImit | SPLtime Create new test (1),
. 1
Engineer [Hz] Q] range [Hz] Is] select Template, enter
SRR 10- 50 2-8 20 - 200 2 test name and Start (2).
Woofer 20 - 150 2-8 20 - 1000 1 1)
& Midrange 100 - 500 4-8 50 — 2000 1
Klippel O Tweeter 400 - 3k 4-8 200 - 20k 0.5
=i Horn Driver 200 — 2k 4-16 400 — 20k 1
Microspeaker 200 - 2k 4-30 200 - 5k 0.5
Headphones 30 - 400 10 -200° | 20-20k 1
2 Configure Test
Speaker + Mics . Data Logging:
? ; 2
Measurements enabled? Routing? Use Serial Number All Results/ Summary?
Tasks | Tasks | Tasks |
It [ Lean | I Al Irve) Legr |
Tk Lenguege [E0 7] T e | Tiks Lenguzee [En 7]
N —— I Stat c
(S = Inpedance
= Inoedaice * GoundPrasoure

= Sound Prosius L Frn
L Firsh \

ekl Remae | a| #|

A Fistinys LI #|
Fametzin
] stimuls

1 Measurements
Freqiency Aesp..
meagplevl R
Flubzs =]

P i w2 Y il

3 Adjust Voltage
Set Press
Sound Pressure Start Adjust Mic Headroom Check Impedance
Voltage
= | e S Conro et 102 001 = Tasks | T sy o0 B
l ol e -
Taea Langwee [E =) i Lepimpe [E6 7] Fe 556 ohm electical voice
rsm— I St fs 765 Hz | resonance frequ
L e e A
® Sound Piesare. [ |Lnpesancs;
bl Name Value Unit Description {
Level 118.7 cB average sour
e — Llﬂ e I==E] [« w] Delay 0,208 ms total?ﬂ;a i f
[] Panetere & Pre 7 5 characteri s (Zoun f

Name Value Unit /

& Signal Tnput & 017 W \
Ciwe o / \

2 signal Input & 000 v ome SR
-64.8 dB 1

Ac Sigral ouput & 0.05
2.5

Hezdroom Input & 69 " db

Headoem Tnput B -75.4 dB ¥ [
P i
Curve smooth?
If not, adjust
voltage.

According to I~

specification

Adjust Input Gain until Headroom Input A
is in—10...-3 dB range.

Now, the measurement setup is complete.

If Re is outside this range, please scale level relative o the middle specified value of Re (the higher Re, the higher the
level). See Manual section Optimizing Performance
For Re>30 Ohm, special hardware version required

Quick Klippel-QC Setup Guide page 1/2
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OPERATOR

4 Setting Limits

Activate Limit
Mode

Measure
Reference DUTs

Calculate Limits

Remove strongly
deviating DUTs

Check Limits

Press button
Activate Limit

Press
Control Panel -
Start button.

Press OK button

Deactivate Reference
DUTs (#3, #6 in the
example}, which are
corrupted by noise or

Are all Reference

Calculation on Property defects: DUTs inside limits?
Mode. Page Limits. Press OK button.
no yos
Adjust Limits (only if required) [ Exit Limit Mode Trial Run

ivate Limit Calculation Mode

Farameters

Impedance
Re

E Frequency Response
Calculation Shift
Shift Mask. * B
I Jiger

H fs ==

Edit Parameter

Enlarge headroom or restrict
frequency range.

Ifo |1 Lt I on |

Good unit

| Aotivata Linit Calculation Mado

Parzmeieis

F Frequency Respome
elginent,
Caleulann

Shit Mask
[ Jit=r

Disable button Activate
Limit Calculation Mode.

Press Control Panel — Start button

Defect unit

FAIL.

Logout as Engineer,;
Exit QC-Start Engineer.

Now, the whole setup is complete and ready for production.

5 Run Production

Launch QC-Start Operator

Select and start prepared Test

Press Start or enter Serial
Number to check production

beiup Colbeate Syston wew Tods Hep

4r Control P

SebeceTent [ wicoimls

Cruata

Start e

[Spac

EMBINEER - MODE|

anel (QC - QC)

€]

N\
KLIPPEL

N’

www.klippel.de

Commented version of this guide

Links to Manual for more information:

Getting started

Select the Template

Test Configuration / Test Templates

Configure Test

Test Configuration

Adjust Level

Optimizing Performance

Settings Limits

Test Configuration / Limit Calculation

Quick Klippel-QC Setup Guide page 2/2

Run Production

User Modes / Operator
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Klippel QC {RiEZREIEE

BRFSWURREAS, HEAETAEE. RERELERN A ERREENERE.
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Rub & Buzz

Background

Measurement Technique (Theory)

For a general view on the measurement technique, the following paper is
suggested for reading:

Loudspeaker Testing at the Production Line

W. Klippel, S. Irrgang, U. Seidel

KLIPPEL GmbH, Dresden, Germany

presented on the 120" AES Convention in Paris 2006.

W. Klippel, S. Irrgang, U. Seidel
KLIPPEL GmbH, Dresden
120  AES 2006

Defects that are usually designated as Rub&Buzz are typically small in
amplitude and time relative to the fundamental of a test signal and are
therefore difficult to detect. In this section the approach to reliably detect
these defects with superior sensitivity and reliability is discussed.

The response of a DUT (Device under Test) to an input signal can be
modeled by the superposition of several distortion components:

A4

Input .| Measured
Signal E[] D " Signal

Input
Signal

Signal

Measured

Linear
Distiortion

Regular

Distortion Noise

Defect D def
Distortion

Linear distortion describes the deviation from unity response, which is
the linear, wanted behavior of a loudspeaker (frequency response).

Regular distortion describes the response of determined-by-design
nonlinear behavior (e.g. 2", 3™ order harmonics due to motor or compliance
nonlinearity).
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Defect Characteristics

Meta Hearing
Technology

Defect distortions are all unwanted signal components due to production
failures, material problems or even design errors (wires hitting the cone).
Usually these defects are short-term phenomenon such as clicks, rubbing at
a certain excursion or loose particles.

Ambient Noise is also an unwanted signal but not related to the driver.
The influence of the noise from the ambience should be reliably separated
from the distortion components (see Production Noise immunity below).

DUT

Defects have in most cases very low energy and are usually concentrated at
one time instant. They can be detected in time domain analysis best, since
frequency domain (neglecting phase information) smears these effects over
the whole measurement interval. Using time domain analysis, even shortest
defects can be detected.

The Defect Distortion is separated from regular distortion and the
fundamental using a tracking highpass filter with variable cut-off frequency.

This is an effective measure to detect Rub&Buzz defects. However, these
measures do not only reveal the defect but are still contaminated with
higher-order regular distortion (which are also found on good units) and
noise. Testing even smaller defects that are masked by regular distortion the
Meta-Hearing Technique shall be applied (see below).

The new Meta Hearing technology (patented in DE 102 14 407, CN
1449136, US) is used to suppress the regular distortion (from motor, or
suspension) inherent in the Defect Distortion and to isolate the distortion
(IDD) caused by the loudspeaker defect. The peak value of IDD may be
preferred for ultra short-term or singular disturbances such as loose
particles. The rms value with a short time constant is preferable for
oscillating defects such as rubbing of the coil.
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Isolated Defect
Distortion (IDD)

IDD

This technology is based on a loudspeaker model, which has to be identified
by a learning procedure applied to a good unit (e.g. golden unit). The
continuous learning procedure provides also a compensation for parameter
shifts during production. Thus loudspeakers with minor defects (stray units)
are detected reliably.

These defects may be masked by regular distortion and inaudible for a
human tester (Meta-Hearing technology). However, inaudible effects may
provide valuable indications for loose particle detection or other defects,
which become worse in the final application. The active compensation of
the regular distortion provides additional headroom between a good and a
defect unit. Limits are easier to define.

DE 102 14 407, CN 1449136, US

IDD IDD

If Meta Hearing is activated an additional measure is calculated. It is called
IDD (Isolated Defect Distortion) and is obtained by suppressing the regular
distortion, which mask potential defects, and provides therefore a higher
rate of defect detection as well as higher headroom for limit setting. To
ensure high sensitivity the IDD limit is adjusted automatically. It is identical
to the rub & buzz limit for all frequencies where no suppression of the
regular distortion can be achieved. For all other frequecies it will be lowered
according to the grade of suppression.

In the graph below the thin green line is the normal Rub&Buzz curve R&B
with its limit R&B Limit. The thick green curve IDD is at lower frequencies
up to 20 dB below the normal Rub&Buzz curve. This is the compensation
achieved by Meta Hearing Technology. Thus the test is 20 dB more
sensitive to potential defects.

SPL THD R&B
— — —
R&B Max R&B (IDD) R&B Max (IDD)
140
130
Fund

120
110

100 R&B Limit

2*10 4*10 6*10  8*10 18 2*18 4*19
Frequency [Hz]
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Handling of IDD result
IDD

The next graph shows the derived limit for the IDD measure IDD Limit. At
frequencies were compensation was achieved, the limit is attenuated. Note
that at high frequencies the Rub&Buzz curve and the IDD curve are
identical, no compensation was achieved and therefore the IDD limit was
not attenuated. Basically it is possible that the IDD limit is below the

measured Rub&Buzz, detecting defects that are masked by the normal

Rub&Buzz and therefore inaudible for the human ear.

140
130
120
110
100
dB °©
80

70

60

50

SPL THD R&B
— — —
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40 IDD
30
2*10 4*10 6*10 8*10 18 2*18 4*18
Frequency [Hz]
IDD
IDD
IDD
R&B R&B
Limit IDD 20dB
20dB
IDD IDD Limit
IDD IDD
IDD

The results of rub & buzz and IDD are combined into one test verdict. If the
basic rub & buzz exceeds the limit the verdict is always Fail. For the more
sensitive IDD measure the user can decide wheter a limit violation leads to
Warning or Fail. In case of Warning the overall result will be Pass if no
other measure failed.
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Measurement
A 4
R&B failed ? | Yes » Fail
y >
No Enforce Fail
A 4
IDD failed? Yes Display Meta Hearing
Warning Limit Mode
No
Warn only
A » Pass

In order to simplify the user interface the Rub&Buzz and IDD measure are
not shown simultaneously in Result Window 1. Normally Rub&Buzz is
shown. IDD is shown only, if it exceeds the limit. If both measures exceed
the limit only Rub&Buzz is shown.

Applications:

Warn Only - Well trained operator who can double check the DUT by e.g.
manual sweep
- Not recommended for automated test setup

Enforce - Absolute safe operation to prevent any unit from shipment that
Fail differs from the preceding units (stray unit).

- May be used with offline check of failed units.

- Recommended for automated test setup.

IDD
IDD

1 IDD
IDD IDD

- DUT

Limit Calculation of IDD

DD The IDD Limit is calculated as following:

Compensation = RBz — IDD
IDD,, . = RBz,,,,, — min(Compensation/2,10dB)

Thus the attenuation of the IDD Limit is not more than 10dB below the
Rub&Buzz limit to ensure robust operation.
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Ambient Noise
Immunity

IDD
- RBz - IDD
IDD,,,, = RBZ,,, — min( /2,10dB)

IDD 10dB

Ambient noise from production may impair the detection of rub& buzz
defects for a human or automated tester. Shielding of the test unit by a test
box or measurement cabin may help. However, an additional microphone
measuring the noise in the far field (1 m distance) is used to predict the
Ambient Noise level in the near field and to separate the defects from
ambient noise disturbances. In case of an external noise disturbance the
measurement can be repeated automatically.

For details on the hardware setup and noise attenuation achieved by using
test enclosures, see section Test Configuration / Measures and Limits /

IDD
/ / / / Meta
Hearing Technology
/SPL Tests.
Ambient Noise.
1
/ /
IDD / /
/ / Meta Hearing Technology
/SPL Tests.

Ambient Noise

Maximal SPL
SPL
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For measuring SPL in a closed test box it is essential to estimate the
maximal SPL to prevent from microphone clipping and excessive distortion.

Follow the simple two-step procedure using the following 2 graphs to assess
the maximal peak SPL for given peak displacement, diameter of the cone /
vibrating area and testing box volume.

1. Read the displaced volume from the first graph.

2. Using the displaced volume and test enclosure volume, read the max
SPL from the second graph.

Note: If the measured SPL exceeds the specified max. SPL of the
microphone, a warning is generated in the Summary result window. See also
section Hardware / Calibration / Microphone Calibration.
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SPL SPL
/ / Microphone Calibration
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