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SAFETY PRECAUTIONS

The following general safety precautions musbbserved during all phases of operation,

service, and repair of this instrument. Failure to comply with these precautions or with specific
warning elsewhere in this manual violates safety standards of design, manufacture, and intended
use of the instrumenK&K International assumes no liability for the customer's failure to

comply with these requirements.

GROUND THE INSTRUMENT

To minimise shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equippedh a treeconductor ac power cable. The power cable must
either be plugged into an approved toemtact electrical outlet or used with a thoemtact to
two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safay ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electragechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flamngasies or fumes. Operation of any
electrical instrument in such environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must baade by qualified maintenance personal only. Do not replace components
with power cable connected. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service orjastment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorisethodification to the instrument. Contact a K&K International Sales and Service
Office for service and repair to ensure that safety features are maintained.

WARNING
TO HELP MINIMISE THE POSSIBLE OF ELECTRICAL
FIRE OR SHOCK HAZARDS, DO NOT EXPOSE THIS
INSTRUMENT TO RAIN OR EXCESSIVE MOISTURE

K&K International ApS
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Introduction

The PO0Pro is a test system designed to work in a production environment.

With a computer and a test box/chaméetreasuring microphone(s) it is a complete workstation
for objective production testing of loudspeaker units and systems. It is also the right solution for
test of other transducers like microphones, headphones and telephone handsets.

The system consistd B900 hardware and the P900 software. In the rest of the manual P900 Pro
is named as P900. All tests are performed simultaneously, fast and reliable and all measured data
can be stored locally or on a network for later analyze. The system makes us&pf siisus.

For the analysis of noise, distortion, THD, and Rub & Buzz the system utilizes filters, which
ensures very fast response time. The input to the system is microphone responsarglgnals
current for impedance analyzér microphone measuremgnP900 have a buiib compressor
function. All analysis and graphical presentation is done by software to both assure fast
processing, fast graphic presentation and flexibility. The software consists of a run mode for
relatively unskilled dayo-day prodiction testing, and a setup mode forgetof test

parameters, and a group of utilities for analyze, copy, export and import purpose. Among one of
the utility functions a log change of a setup enable a fold back if mistakes are done. All main
menu functims mode is protected by passwords.

Hardware Concept

The system hardware consists of a standard industrial 19". The system has Jwingputs

are allocated for impedance measurement while the rest 6 inputs are allocated for microphone or
othersignal inputs. Mximal4 inputs including the impedance channel can be used at same
measurement while the other inputs can be used in the same test sequence by be multiplexed.
XLR inputs can haveansoftware selecteghantom power supply and Lemo inptdr
microphonegan havea polarization voltage of 200 volt or / and an BNC input for repolarized
microphones for Constant Current Power, typicaD4nA.

Depending of ordered configuration P900 can have maximal 6 inputs with a BNC plug with
maximal 3 nputs with CCP, or P900 can have maximal 6 inputs with a Lemo plug with maximal
3 inputs with polarization voltage of 200 voRP900 can have maximal 6 inputs with a XLR plug
with maximal 3 inputs with phantom power suppff 48 volt. Combinations of tls@ inputs are
possible.

There are as standard two individual outputs, connectadlitwernal power amplifier, which

can be selected freely by the software. Impedance measurements are performed using an internal
series resistor. An external power amplifcan replace the internal power amplifier. For

impedance measurements when an external power amplifier is used, external series resistor is
used to replace output Channel B.

More uniquely the system also embodied a bnikystem multiplexer, which mak it possible
freely to interchange input and output modules, and to ta-dine production line with only

one workstation. By enabling the system multiplexer it is possible to test two production lines
side by side:



While one loudspeaker unit / systemmicrophone is mounted line 1, a second unit / system on
production line Zan beested automatically and vice versa. The two different production line
setups do not necessarily need to be identical.

Even with fully automated production line facilgiethe needed handling time will be
significantly longer than the required test time. The bnikystem multiplexer thus ensures a
very high productivity with a complete test cycle down to less thaisdconds or faster is
possible.

The system hasdgital outputsand 4 digital inputsthere is used for external control and
processingThe levels are a TTL level. For inputs a 3.3 volt level are accepted.

The external control possibilities support start / end of test and sending the resultstpuin ou
device.

Connection to a PC is done by a USB connection. As minimum a USB 2:8pegl
connection is required.
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Software Concept

Additionally to the very modular and flexible hardware lay out, all hardware parameters are
under direct softwareontrol, consequently highly improving the versatility and possible
applications of the entire workstation.

The accompanying software has been designed in such a way that it is:

Easy to use in a production environment

Fast and secure to setup the tesapeaters

Simple graphical control of rejected / approved test

Incorporates extensive automated database storage possibilities

= =4 =4 -4

All tests are performed iparallel and all results are shown simultaneously on the screen in
appropriate coding of color (greapproved (yellow for attentigri red rejected).

Run mode:

Relatively unskilled operators can be used for production testing since test setups and decisions
about test parameters are made in the protected techsétigsmode.

The operator selectsoim the menu which of the existing setups to be used for rutiméng
production tests. In a twine production assembly, the system multiplexer too must be selected
from the menu. The setups for each production line can be selected freely and independently

The operator can select to view complex detailed graphical results, or alternatively short, simple
and clear result flags in the form of descriptive text, appropriate color code.

The main results from each test: rejected / approved, error type, spgekarhannels, date etc.,

can bestored in a database for analysis and statistics.

An on screen statistics can be displayed for each single test type and analyzed for selected data.

The operator can make small-tme calibrations / adjustment neference setup by entering a
userpassword and making use of a previously stored master ifwsed

e of the fAstored me asetuprand-chacel eecofddunctoni on s
n

n
ono, the operatotredalecdarmeelpotstse blidgtt ystt

-t O

| f
i s

If Ai functions are active the Ai auto learns movement of reference curves. flnesensdo
only work for approved test.

Setup mode:

Appropriate setup of test parameters requires a certain level of expertisedampdh knowledge

of loudspeaker / microphone technology. To ensure that only skilled personnel are allowed to
make or change of test parameter setups, a secure manager protects the technician mode.

11



After entering of a valid passwoifdactivated the typedescriptions and content of the memo
field for all previous setups are shown on the screen and a new setup can be implemented in
various ways:

T
T
T

T
T

Previously stored parameter setup can be used as the basis for manual changes

The software containsabuitst andard nAdefaul to

setup

whi c

A number of "good" speakers / microphones can be tested and used to create envelopes

for frequency and filter setups

Limits can be established / modified using the cursor in the graphical edit functions

A fixed level can be added to / subtracted from existing envelopes

Furthermore, any combination of the above mentioned procedures could be used. This gives a
very flexible and powerful technique of setting up parameter characteristics.

Available parameters for setup include:

12
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Type name

Chain name

Description

Selection of help file

3-Limit function

Start and Stop frequencies

Delay time

Test points

Sweep time

Sweep Reverse

Sweep Slow

Output level and channel

I/O code (optional)

Polarity test ON/OFF

Polarity pulse time and pulse polarity POS/NEG
Polarity pulse window setup

Polarity before / after sweep

Sync burst and delay

Inputs, gain, LIN / LOG / SPL setup

Main analyze channels, A, B, C & D

Secondary analyze channels A2, B2, C2, D2
Secondary analgzfunctions: Phase, THD, Current, Bl, Ambient Noise
Sensitivity test ON / OFF and test frequency

Move frequency test function ON / OFF for Sensitivity test
Separate Sensitivity test 1 to 5 with separate limits and without move
Loudness functions

Compensation curve function

Master and calibrations curve functions

Storage of best fit curves

Compressor function

Filter types and functions

Impedanceesonance, Qms, Qts, Rerand F test setup
Average group selection setup

Auto save functions



Multi Frequency Average test function

Single point Average test 1 and 2 function with separate limits
Thiele and Small parameters

Slope

Hi-2 or blat

2. Resonance for maximum or minimum part of impedance
Auto learning (Ai) functions to modiflfmits in runmode

R-23 (a distortion ratio of harmonic)

Process delay

=4 =2 =004 _-9_-9_95_°9

The manipulation referendenctions contain
1 Measure loudspeaker unit / system
1 Include / reject results
1 Smoothen results
1 Reset curves

And a comprehensive number of edit functions:
Writing points ofcurve

Moving whole or part of curve
Tolerance curves to manipulate reference curves
Reset lower envelope

Reset selected envelope

Jitter envelope

Curve manipulation

Ai Curve manipulation

Input level scale function

Gain adjust functions

1 Manual power on outg at cursor value

1
1
1
1
1
1
)l
)l
il
il

With the zoom function it is possible to interchange between the chanfizieniAhe screen

when editing. The edit functions can be operated by the cursor and / or by the numeric keypad.
The type number of speaker setup can be up thaeacters for storage of data, and the
corresponding memo field can be up to 25 characters long.

The number of different setup stored on hard disk is virtually unlimited (depending on hard disk
size only).

Global setup:

In the opening menu of the g@m the current global parameter setup as well as the setup /
change of parameters are found.

The global parameters comprise of the following:
1 Control: Start Control Keyboard / External
Cancel Record Enable / Disable

Multiplexeri Enable / Disable
Repeat By RejectEnable / Disable

13



M1 Chain:

1 Display Graph:

9 Store:

1 Graphic Scale:

T User Keybo

I Screen:

1 Gain Adjustment:

1 Path:

1 ExternAmplifier

Any changes to the current global parameters can be stored on disk / network for further

reference.

Utility functions:

Repeat By Reject, C2 StefEnable / Disable
Repeat counts

Chaini On/ Off
Delayi Off/1/2/3/4/5 sec.
Breaki On / Off

By Approvei Enable / Disable
By Rgecti Enable / Disable
Delayi Enable / Disable

Data Approvea On / Off / Aut
Data Reject On / Off / Aut
Resultsi On / Off / Aut

Data Formai Dbf / Txt

Autoi Enable / Disable

8Jser IDT Enable / Disable
Password Enable / Disable
Lock - Enable / Disable
Statistics’ Enable / Disable
Include- All results / Approved
Reloadi Enable / Disable
Input 1, 2, 34,5, and Ch C

Reference, Data, Results

Test signal Output
Valueof externalRs

To enchantedhe exploitation of collected reference and measurement data a vaugtities

are included.

Process Statistical Data
Processing a

active channels to process.

You can select either automatic, where all records from adesered selector are included, or
manual, where you decide for each record to include or exclude to process.

14
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In manual mod the actual test results can be displayed if stored together with data.

After processing the results are shown graphically on the screen for valid recordsfutférer

process the data to show curves as averagstaridard deviation (sigma) data asves. With a
power f ul AFindo function the best match to t
match to a stored user curve.

Basic data for Ai learning functions.

Copy Reference Data

The copy reference utility contains most functionsdpy single record(s) from the reference
database tmediaor disk.

You can list referengalatabase fileand copyreference to or from other media.

You can rename or delete reference types in the database.

Convert, Export and Import Data

The exportjmport, convert utility can be used to export data to spreadsheets for further
manipulation or presentation.

Reference files, including all parameters and reference curve data can be converted to ASCII
files with a delimiter as comma or semicolon. Likewass measured data can be converted.
Finally this utility can also import text files generated from the export utility as reference.

Log Manager

The log manager list all saved changes made in the setup of types and global parameters as well.
The changeare listed in group of global and type of setups sorted on date of change.

The Log Manager has functions as restore of
Log files as list of changes and backup database

15
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Installation

P900OHardware

P900 consist of components of hardware placed in the P900 rack.
Changes of hardware related can changed by make use of the Hardware Configuration Manager.

P900 Cabinet

Check that the delivered P900 is supplied with the right mains voltage. You will find a voltage
switch marked 115 V or 220 V on the P900 near the main inlet. Please be sure you have selected
the correct voltage. The change has only effect for the powdifiamp

Connections
Front panel

Output A+ B

Type Speak on 4 poles

Inputs
Type XLR

Type Lemo
If installed

Type BNC
If installed

PIN +1, +OUT
PIN -1,-OUT
PIN +2, not used
PIN -2, not used

PIN 1, Signal GND
PIN 2, +INPUT phantom +48volt by software
PIN 3, -INPUT phaatom +48volt by software

PIN 1, Signal GND
PIN 2, +INPUT
PIN 3, Pol. Voltage +200 Volt trough 1 MOhm
PIN 4, -INPUT
PIN 5, + power supply
PIN 6, + power supply
PIN 7, Signal GND

Center Pin, CCPRBypical 4 mA.

17



Back panel

Analog Output

Generator output:

Jack socket 6.3 mm

Monitor output(optional)

Mini jack 3.5 mm

Analog Input 2

Input for impedance ChB,;

Jack socket 6.3 mm

Center pin, Generator Signal
Middle pin, GeneratoSignal
Ground pin, Signal GND

Center pinMonitor or Generator Signal
Middle pin,Monitor or Generator Signal
Ground pin, Signal GND

Center pin, +INPUT
Middle pin, -INPUT
Ground pin, Signal GND

Note thesoftware detect if a jack plug is mounted for activation of input.

Digital 10

25 pole female Pin 1
Pin 2
Pin 3
Pin 4
Pin5
Pin 6
Pin 7
Pin 8
Pin9
Pin 10
Pin 11
Pin 12
Pin 13
Pin 14
Pin 15
Pin 16
Pin 17
Pin 18
Pin 19

18

+OUT 0, testing

+OUT 2,test resulbit 3

+OUT 4, test resulbit 5

+OUT 6, User 10 bit 0

+IN 0, START TesSystem 1
+IN 2, DELETE statistics record
not used

not used

+5 volt

not used

not used

not used

GND

+OUT 1,archive system

+OUT 3, test resubbit 4

+QOUT 5, test resulbit 6

+OUT 7, User 10 bitl

+IN1, START Test System 2
+IN3, START Test System 3 only P900+ & P900++



Pin20
Pin21
Pin22
Pin23
Pin 24
Pin 25

Inputs and outputs are TTL levélevel for input 3.3v is accepted.

SB

TypeB USB 2.0 Highspeed (480 MHzpr USB 3

External key box (Optional)

not used
not used
not used
not used
not used
not used

As optional a key box can beld/ered with the BOO system. This key box has two buttons.
Connect the5 pole plug to BOO "I/O".
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Software installation

Install files

P900 software make use different drivers.
The P900 make use of a Multichannel streaameta USB twire key.

The drives for the Multichannel stream&rminiDSPandthe 1-wire arelocatedon the P900
media. Please read the readme files before installation of the drivers.

After proper installation of these drivers continue to install the P900 program.
Toinstall P900O ruthei nst al | ati on. Select the program m
instructions on the screen.

Install the B0O0program from delivered media.

Connect the 800to the USB port on your PC.

Turn power POOQ.

Install Multichannel streametriver from delivered media.
Inset USB dongle.

Install I-wire driver for dongle. Select driver for your system.

OuhAWNE

Use the miniDSP control panel tetap theMultichannel streamer.
To open the control panel clicks on the DSP icon on the toolbar asiight

Set parameters as shown on picture below:

miniDSP UAC2 Control Panel X

Status Fommat Clock Source Buffer Settings  Volume  Info About
Input

10 channels, 24 bits

Qutput

10 channels, 24 bits v

Now your system should be ready use.
First time P900 program is entered go to ASIO setup and change the Buffer Settings.
See the ASIO setup described later in this manual.
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Software User Section

This section describes how th@@ software is used to properly setup aagdriesout speaker

tests.

It consists of an overall setup of global parameters, mostly to be used by a fairly unskilled
operator during production. A more detailed setup of test paeamand characteristics only to

be used by a skilled technician and production runs to be performed by an operator and a set of
utility functions to be used ocffne.

The manual consists of the following chapters:

 Main menu

o Pw. Mgr.
0 Hw. Mgr.
o0 GraphResolution
o Spl menu

1 Global menu

1 Setup menu

1 Run menu

9 Utility menu

Main Menu

Main menu as showed is the entry point for t8@@program.

From top bar you get the information of program name and serial number.

The Menu bar contains the Main and Versioenus.

From Version menu you get information about program name, version and serial number.

The Main menu has same functions as Toolbar below it except for the Microphone & Spl setup,
Pass Word Manager, Hardware Manager and Graph Resolution menu.

23



[ ps00Pro Off - Line - 8 X
Meou  Versien

Pw. Mqr.

The APass Word Managero control all/l passwords
Manager 0o password can be, generated, edited,
saved on disk. To manage this Pass Word Manager an administratbo geeérate a unique
administrator password to enter the Pass Word Manager. First time the Pass Word Manager is
entered following picture is shown.

g - |
] Create Pass Word Code !

Enter Pass Word Code
Min 6 - hMax 24 Char.

Confirrm Pass Word Code

Ok Cancel I

[ )

A password for the administrator must be entered. Miniruwharacters and maximum 24

characters arelawed. Only following characters are allowed: Space, @,0A- Z and & z.

Then password is entered it must be confirmed
IMPORTANT after the password is saved it is NOT possible to read the word. Remember the

word or write itdown and save it on a safe location.

If the password is lost then reinstall the program.

Next time the Pass Word Manager is entered the administrator password must be used.

24



. .
K& Enter Pass Word Code @

Enter Pass Word Code
Min B - hMax 24 Char.

Ok Cancel |
|

When the administrator password is entered correct following menu appear:

Pass Word Manager Setup X

Pass Word Codes: Min 4 - Max 24 Char.

Set-Up / Edit - menu I Disable User ID Hardware Config I~ Disable
p900 p300 p900
Master Curve [ Disable  User Adjust of Comp. Curve [~ Disable  Hardware Calibration [ Disable
p300 p300 p3s00

Global Menu ™ Disable User Calibration / Adjustment I Disable Cancel

p900 pS00 Ok
New Master Code

In the Pass Word manager Setup following password can be managed:
- Password for saip / Edit- menu.
- The setup password.
- The Master curve password.
- The Global Menu password.
- The user ID.
- The Hardware Config password.
- The Hardware Calibration password
Note the user ID is enabled from the Global menu.

Changes allowed by user.
Scale Calibration / Adjustment password and the Compensation curve adjustment password.
Note the user Compensation is enabled from the Global menu.

New password

Enter the nevpassword in the edit field (top on the list). Password length must be between
and 24characters. Add the new password to the list by CR (the enter key). There are almost no
limits for numbers of passwords.
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Edit password

Highlight a password on tHist by clicking by left mouse button. Move the cursor to the edit
field so the word in the edit field no longer is highlighted. Edit the name and save the name on
the list by CR. Note the manager check for a name duplet. If so the name cannot be saved twi

Delete password

Highlight a password on the list by clicking by left mouse button. Use the Delete or Backspace
button to delete the password from the list.

Disable password

To disable a password function, mark the disable function right for thealise. When asked
for a password in the program you just need to hit a key (no password).

New Master Code

This calls the first time administrator password menu.
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ASIO

The miniDSP Control Panel are called.
The menu is the same described under so&vestallation.

~ miniDSP UAC2 Control Panel X

Status Fomat Clock Source Buffer Settings  Volume  Info About
Input

10 channels, 24 bits

Qutput

10 channels, 24 bits %

Buffer Settings

Be Shure the buffer settings is 128 samples and the safe mode have the flag on.

miniDSP UAC2 Control Panel X

Status Fomat Clock Source Buffer Settings  Volume Info  About

Prefemed ASIO Buffer Size
128 samples v

Safe Mode

ASIO Status

Cument Sample Rate: 192000 Hz

Input Latency: 416 samples (2.17 ms)
QOutput Latency: 480 samples (2.50 ms)
ASIO active (PCM mode)
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Hardware Manager

On the hardware manager menu most common hardware can be controlled. The Digital Output
layouts are done from this manager.

Hw Config Menu

PC ~ResultFlags Digital Output Formats
Latency -Approved Text
IU— i I~ Text Bit3 Bit4 Bits Bitb Bit3 Bitd Bits Bitb
zl Cha v = = = Res v r r r
APPROVED
Phase Delay
ChB v r = = F v r r r
0 ﬂ -Rejected Text- 1
- Lilex e Pl Ol O O &m0 OO
Test Delay REJECTED
— ChD v I~ N I EBP v I I r
g Z' mEee -Rejected Flag Color
¥ Red Pol v I~ I r BL v r I I
Chain on lfO-
‘ [~ Sum Results Do Sen v L] r r Thd v r r r
‘ ~Noise Text
Sample Frequency e Senls v | r I Slope W r r r
¥ 96 KHz Ambient Noise Arl? W r r r Hi-2 v r r r
[~ 192 KHz -
Fae T T I Resz M LIE S TTE T
- Swap Input ~Ave Result File -
[T 1.23<=>4586 [ Savein"ad_ave.bd" Phase v r r r 2 v r m r
- Manitor - Crest Factor- R-23 2 ] - - QR 2 r r r
[~ Disable Manitor v +3db
Polarity of Output Pulse -~ Output-
W Positive [ RightInvert Ok
[ Negative ﬁ Force Ext. Amp.
o T {4

For more details see Appendix B.
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Hardware Calibration

Some of the common hardware calibration can be done ihdhisvare soft calibration menu.

Hw Soft Calibration & Test Menu

Impedance Fine Adjustmant
¥ Output A I~ Output B

ChA Rs=0052&Load =10 ohm

2
r -20dB ~| ohm Ratio: [0:994

Qutput Level Adjustment

- Ratio: [0965 j Adustto: 140 Vit

Re Adjustment-
- Load = 20 ohm

L ﬂ Ohm  Ratio 0290

ChB Rs=0.05%&Load=100ohm

Ei-201d :;I Ohm - Ratio: [0-938

Load = 2 ohm

i j ohm Ratio: 072

Ok

Cancel I

For more details see Appendix C.

Check of Digital 10

I~ Activate Read Input

-Output- 1 -Input

I~ Bit0 I~ Bit

™ Bit1

I~ Bit3
I~ Bit4
™ Bitb
™ Bit6

I Bit7 I Bit7

r
" Bit2 I~ Bit 2
-
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Graph ResolutionMenu

Graph Display
Font Size Curve Style
vV 100 %
I~ 113% [V Fine
[~ 125%
[~ Bold
 138% ?
[~ 150 %
Cancel Ok

From this menu display presentation can be changed.

Font size for toolbars and menus and dialog menus can be changed from 100 % size and up to
150 %. This can be useful when the programs are cunning on a screen with a high resolution.

When font sizes are changed tH#9Bprogram must be restarted befdne thanges can be

implemented.

Then graph curves are displayed on a screen with high resolution it can be difficult to see the
curves. When the bold flag is on curves are displayed as bold. This takes effect without a restart

of the program.
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Spl Menu

SPL Sensitivity Menu

~Input 1 - Input 4-
!38.1 -dBre 1V/Pa 1250 mv//Pa 38.1 -dBre 1V/Pa 1250 my//Pa
Input 2 Input b-

~Input 3 Input 6-

I38.1 -dBre 1V/Pa 1250 my/{Pa

,W -dBre 1v{Pa

1250 my//Pa

OK

The SPL Sensitivity

Me n u

Cancel

ar e

onl vy

To get the correct Spl level o®B0scale the program must know your sensitivity of the

selected microphone. To do this you enter the sensitivity of your microphone connected to a
PA00 input module. You can ether enter the sensitivity in db with reference to 1V/Pa, without the

minus sign, oin mV/Pa.

used
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Global Menu

Global Menu

Reference IO

| 2]

Data [O

| =

Results [CI

|

The Global Menu can be grouped into various functions of similar nature:

=4 A2 -0_9_9_9_9_°2_-2

Control

Control
Chain
Path

Display Graph

User
Store
Screen

Keyo6s

Graphic Scale
Gain Adjustment
External Amplifier

Start Control

Control Chain Stare Userkey's Gain Adjustment Ext. Amplifier
Start Control Data
& 0n C Of Approve [~ UserlD Input10.00 dB W +4Bv Output
& Keyboard [—_]
OFF v ‘
™ Password Testsignal
'
External . Input 2 W dB ¥ +48v 1Khz-20dB
Off v Reject
™ Lock
Cancel Record - OFF v
[~ Enabled Break Input3  |0.00 dB ™ +48v 4|
€ On & Off Results Steen
Muliplex OFF v Statistics Voltage on
¥ Enabled z input4 (000 g Output at 0 dB
v System 3 Bisblay,Graph Data Format Incluce
. ¥ ByApprove DBF - inputs [000 o8 o
Repeat By Rej @ Allresults
[” Enabled v By Reject
Y,  Approved Input6 |0.00 dB Rs
[~ C2 Stop Delay Graphic Scale
Noise Count [~ Enabled v Auto I~ Reload che  ooo dB J Ohm
1 -
Path

Cancel

With thisfunction (only works in run mode) you will be able to control the measurements in the
production line process either by use of the Keyboard or by External 1/0 unit (/O pll@9on P
rear).

Cancel Record

If one of the Store Data or Store Results is ba,&@ancel Record function can be enabled. This
Afcancel 0o function enables the fADel eteo key
measured data by marking the actual record
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Multiplex
The system contains a builft multiplier. This allows you to operate two different production
lines of speakers in run mode side by side with only @® Rnd oné>C.

Multiplex System 3

A third testsystem can be added to be used in-Riaale (P900+ and P9004H+
Multiplex disabled > system 1.

Multiplex enabled> system 1 and system 2.

Multiplex enabled and system 3 enabledsystem 1, system 2 and system 3.

Repeatby Reject

By enable this function a second test will be executed if the first test was rejected.

I f AC2 St op ohamnnelC @lteraston (aeldunsenC) the repeat will automatic be
disabled if a reject appear in C2. If acoustic environment noise force a reject in the channels
connected to the microphone the repeat will make a second test. If a reject is preaaejeotd

in channel C2 is present it do not come from the environment due the C2 do not use signal from
the microphonelNoise count is the number of rep@@®00+ and P900++The repeat count is
normally 1 however can be set up to 4.

Chain

This function allows you to &éizate an indefinite number of other test setups in a "chain”.

First the setup test is carried out and then the chain setup test is carried out (which in turn can
invoke another chain operation etc.). Care should be exercised NOT to chain the samedype twi
in the process as this would result in an infinite loop! In the setup you can select the delay
between tests in the chain from 0 to 5 seconds, and you can select whether or not you want to
break the chain of tests at the first "reject" in one of thehesesults.

Note: To activate a fAchaind in run mode both
name (name of a test) must be in the called setup of test and must be present in the database, else
the chain function wil!/ be forced fAoffo.

Path

To facilitate the processing of the results and the statistics you can freely select where the input
files are to be found and where the output files shall be stored.

Define the appropriate paths for this here.

The Reference refers to where tf80Bref er ence data are | ocated. I
reference data are located where tB8(main program idocated

The Data refer to the location of all measured data.

The Results refer to the location of all test results.

Make sure that the pathsferred to already exists, if not, the program will not work properly

and you will get error messages when you try running the software.

To use a network you have to mapmyndiwrionet wor k
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Display Graph

When youare in the run mode you have the option of having the result presented graphically on
the screen, whichever they are approved, rejected or rejected and approved or not at all.

Without graphics you will see if the individual tests are either rejected, codi@d RED, or

approved, color coded GREEN, or HiBhit used and approved however out site one of the 3

limits color coded YELLOW.

Display Graph can be activated by Approve only, by Reject only or both at same time.

A Delay function can be enabled.

In the Run Mode thisunctionmaintairs the results from the preceding test on the screen until

the result from the next test 1 s ready (Adel

User keyos

The ID function allows you to enable/disable a request for igmntification code during
running speaker tests. The ID is like a production password. Several ID codes are possible. The
ID code is stored in the AASTAT database.

The User Password, a Key, is only used when the user makes a calibration in run mode. The
calibration function will only appear if you have created a compensation curve in setup/changes
parameters.

Lock function. As described above it is possible to make small changes in a compensation curve
in runrmode. If the changes are more than 3 dbgetua warning. If the changes are more than 6

db the system tells that you must do the changes from edit mode. To suppress the 3 db warning
however not the-6lb warning flag enable the Lock field.

Store

Data
You will be able to store the measure data (only in run mode) of the test for approved, rejected or
for all tests (in file AAM_STAT.DAT).
Valid modes for both approved and rejected are:
OFF, Functionis disabled.
ON, Functionis activated.
AUT, Store éta as saved in actual type setup. See Auto Save functions in setup.

Results

You will be able to store all test results (only in run mode).

This is for further posprocessing analysis and you will be able to store in either TXT format or
in DBF format.The file: AASTAT.DBF or AASTAT.TXT is sel€reating. The formats are
described in the README.DOC file.
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Valid modes are:
OFF, Actual function disabled.
ON, Actual function activated.
AUT, Store test results as saved in actual type setup. See AigduBations in setup.

NOTE: Data to files in store data and store statistics are appended. To avoid a disk full message
remove files AAM_STAT.DAT, AASTAT.TXT and A4ASTAT.DBF by copying and deleting files
frequently or if not used, simply by deleting tlles. The text format of the AASTAT.TXT is in

a decoded format.

Screen

By selecting Statistics you will be able to see the statisticscmen. Theumbers of cumulated
approved and rejected tests sh®ewn on the screen.

You can add test results alé or approved only.

By selecting Reload you can reload previous statistics from last tim®@@pmgram was
running.

Graphics Scale

With Auto scaling enabled you will maximise the screen representation depending on the
number of active channels. Withe function OFF, the screen will be split into four default
segments, even when you only are performing a single test, in such case only using a quarter of
the available screen.
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Gain Adjustment

By Gain Adjustment each input amplifier can be finauatjd within +/ 10.0 db. By entering
the correcting gain value in db the value will be added to data with sign. On this way it is
possible to change gain as input gain setting in the setup mode.

This Gain Adjust function will be disabled if the SPL ¢tion is used.

External Amplifier

This menu is only activated if a jack plug is mounted in the 6.3 mm female plug.

Output

An output can be connected to external amplifiers. To adjust and calibrate the maximal output
level on each power amplifier astesignal is supplied oexternal outputWhen the test signal is
supplied the gain on the external amplifier can be changed and when the test signal is stopped
the system masure Output level in Volt rnaad displayed. The test signal is 1 KHz with a leve
at1 20 dB of Maximal level. Q& mustbetaken to not allow an out signal higher than the power
amplifier allow for an undistorted signal.

Rs

The value of thexternalsense resistor is entered in the fields Rs.

NOTE Monitor(optional)can be useds a line outputto externdle vi ce i f AMoni tor

Flag is set in Hardware Config menu. See Appendix B,

41



42



Setup

Before you can run a speaker test you have to configure your testing parameters. As a proper setu,
is very important and requires a @antlevel of expertise and-tepth knowledge of loudspeaker /
microphone technology this should only be performed by a skilled technician. Therefore all
parameters in this setup are protected by password.

When entering setup, lists of stored setups debcription are shown on the screen.

To create / change a setup you can either use an existing setup as model or start from scratch
with default parameters. To use an existing
setup or double click on a Tggo move the name to Type field and click Ok.

To start from scratch with default parameters, enter a new unique name with max. 12 characters
in the Type field and click Ok.

| Type !
ldemo Description
idat test for ad4m stat.dat
| demo a demo test
test demo for test with chain

Ok Cancel

If you entered a new type name you will be prompted to respond on theoguegtiu really

want to create a new type or you just made a typing mistake.

The next screen picture is the setup of parameters. If it is a new type it contains only standard
setup values. If it was an existing it contains the characteristics of thisTiypeake it into a

new type you must change the name of the type.
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Setup Of Parameters

117

~Type - Sweep Reference |
Name Chain Status Reverse [~ [~ Slow
|test I Start I—za Hz Delete & exit I
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Help File o Delay I 0 msec Exit |
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The setup of parameters screen consists of the following main items:
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Output
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Type

Name

Select the new Name of the setup to change and copy into a new type. If no new type is entered
any changes will be done on the existing type name. Note the name is upper and lower character
sensitive.

Description
Enter a test description of the sskd setup.

Chain

Input an existing type as chain. The chain test type is carried out after this test setup in the run
mode. Care must be taken NOT to chain a previous type used in the chain. This will result in an
infinite loop.

To use the chaifunction the following must be completed:

1: Chain in global parameters must be ON.
2: The chain type must be an existing valid type.

Help File

When entering a test setup in the menu the user will be presented with a request for (us
defined) fAHel pd text description relating to
in HTML format (files ending with *.htm) created/edited by the user previously. The user can

then in this Help File field select the file name.

3-Limit

This function does only work for channel A. Normally the frequency response is tested against
an upper and a lower limit.

With the 3limit function on you can test the frequency response agdifiand 3 upper and

lower test limits. Each set of limits is a separate test.

The colorcoding of the frequency response is only referred to the first upper and lower limit.

If you only want thered color coding of the frequency response by a total reject ofta#it3

limits you start with %' limit and end with the Stlimit as the widest set of tolerance. The celor
coding between rejects and approved are then yellow.

Status
Status is information for current setup as compensation, master and master compamgation
output curves.

I/O

As a special software module, the I/O output address is then selected entering a decimal value fror
0to3.

Each individually defined type can have a different I/O setting.
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Auto Save

Data App.
This function has same functionagp pr ove i n AStor
To activate this function the
AAUTO.

Data Approveo

e
RSt ore Data App

Data Rej.
This function has same f
To activate this functio
AAUTO.

on asmerneyoe.ct i n
hStore Data Rej

S5 C
= ~—t
o —
>

Results
This function has same function as fHStore Res
To activate this functi onalt hnee MuSd omwes tRebsau | st esto

Sweep

Start
Start frequency of the sweep (mtHz.).
Move cursor to another field to see updated field.

Stop

End frequency of the swee&p50000 Hzwith sample frequency 192000 KHz else 30000 Hz
The minimumdifference between start and end frequency is one octave.

Move cursor to another field to see updated field.

Reverse
The sweep begins with the end frequency and end with the start frequency. Note this method
may make the sweep slower.

Slow

The step raten a sweep depends of no of test points, the sweep time and start frequency.
Due to a sweep is semi logarithmic the step rate can be short at end frequency of sweep. As
result the measured curve drifting to right. To minimize this use the Slow function.

See appendix F.

Delay

Delay time in milliseconds. Minimum is 0 sec and maximum is 999 sec. The typical value is 0 to

350 mSec for a woofer and 0 to 150 mSec for a tweeter. The delay time is the time from the

signal is present on output to input sigreais processed.

A normal test sequence is the following: Fsi&ginal isthe pulse for polarity, then the delay time

and finally the sinus sweep. I f the AAftero i
the sweep.

Move cursor to another figlto see updated field.
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Points
Number of test and measure points. Valid points 3@0. For speaker measments use 250 or
500 points. Note select 250 points to avoid interferenceshio@sweep time.

Time

Sweep time. A sweep starting with a lovilquency requires a longer sweep time than a sweep
starting with a higher one. Sweep time must be adjusted for best and more reliable Rub & Buzz
results. Minimum 0.1 seconds for start frequency >= 100 Hz else 0.5 seconds, maximum 32
seconds.

An advantagous hint: Start with a relative slow sweep. Then reduce the sweep time until the
curve starts to change. This shows the point where the sweep time is too short for the selected
frequency range. Make the sweep time a little bit longer.

Note, the system daot compensate from the sound delay from speaker to microphone.

Warning

Be carefully to select start frequericgtop frequency number of points and sweep time.

If number of points at low frequency start and stop frequency is to close-28924z) and

sweep time is low as 2 sec. the sweep frequency can make interference to the measurement.

Output

Output
As standard the system have two output connectors, output A & B. Note the text field must be
highlighted to be selected and activatddte if extenal autput is activated Output B is grayed.

Volt

Select the actual output level in Volt.

Minimum is 0 Volt and maximum is4lVolt as standard. Move cursor to another field to see
updated field.

dB

Select the actual output level in dB.

Maximal output i<0 dB = M volt Rms. as standard. Move cursor to another field to see updated
field.

Polarity Test

On
A mark at the on enable the polarity tests during at the start of a sweep. Initial for using this test
the time gate window has to be set up. See Pyplaiine Gate Submenu (Rbim) in Edit Mode.

Negative
Select polarity approved by a positive or negative signal. The output pulse is always positive but
you can select the polarity test to be approved as positive or negative.
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Pulse Time
Input the durabn of polarity pulse in millisecond&®ange fom 50to less thax3 mSec.

After
Polarity test i s done before the delay and sw
done after the delay and sweep.

Sync delay

Sync delay adds a trigger sigtafore a polarity. The purpose for this trigger signal is to
automatic remove a delay from output to received input signal. Normally when activated the
delay is 0.0 mSec. An extra delay is needed to add to get a prober adjustment. The extra delay
can be skein the range 0 to 15 mSec. Use this function if the delay from output to input is
variable.

Sensitivity Test

The Sensitivity test a single point testeghinst the yellow upper and lower limsislected by

the Sensitivity frequency.

Similar 5 nsitivity tests without the move can be selected against a list of upper and lower
limits different from the yellow curve limits. To select those test enter the Reference, then the
edit mode and select theAve menu.

Move

Selecting this feature you can move émire frequency band. This is only for channel A and in

LOG mode and only during run mode. If the frequency response follows the tolerance band but

is outside the upper or lower limit, the move function moves the measured data into limits. If by
doing sathe frequency test then is approved the actual value of the moved curve is displayed. If
the fimoved frequency curve is on, the sensiti.i
movement of the curve.

Hz
Enter Sensitivity frequency in Hz. The sensitivity frequency must be within the start and end
frequency. The sensitivity test is a separate test in run mode.

Compress

Range

This is only valid when an output curve is generated in reference mode.

If the output compression is used (for testing microphones), select a reference channel to
compensate the Ch A. The compress range is then displayed.

Normal test procedure: With the use of a reference microphone an almost constant sound level is
generated withhte output curve. The remaining variations in sound level are then subtracted

from channel A, the measuring channel, with a reference microphone channel
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Reference Channel
Reference channel against Ch A can be Channel B or D if enabled as input.

Input

Channel C is reserved for impedance measurements.
Channel B and D are designed to measure Rub & Buzz and THD measurements however can be
used for measurements of frequency response as well.

Status
Select active channels. Note that at least one chanustlba active.

Mux
Select input module address: 1, 24,3 or 6 (depending on your hardware configuration).
Address:

1&4isChA

2&5isChB

3&6isChD

You can gate (multiplex) an input module to one or two other analyze channels.

You cannotchange a channel if the host channel is already used. The host channel is the number
where the gain is displayed.

If a selected channel not can go off, check that the module address is used in the other channels
even if the other channels are off.

Detector

Select detector and presentations mode:

Channel C linear or logarithmic. For filter data in channéd @Gnly used ifogarithmicmode
Channel A, B and D linear, logarithmic or SPL.

SPL is logarithmic with reference to 20 micro Paschal as 0 dB.

Gain
Select gain for each channel (A, B or D).

Smoothing

Here you can select data smoothing on or off to appear on the screen as well as in the data
processing. You can select smoothness over octave selections of 1/48, 1/24, 1/12, 1/6, 1/3, 2/3
and 3/3 If external power amplifier is selected a second smoothing appear for smoothing the
second filter data curve. This second is only valid if filter C is on in log mode. Below Ch D
smoothing the actual number of test points for an octave is displayed.

Filter
The programming of the filters includes the following filter types:

1: Tracking Band Pass
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2: Tracking High Pass
3: Fixed High Pass
4: Modified High Pass

Advanced high order, filter technology ensutest toth Rub & Buzz and THD can be
controlled efficiently.

Type
The filters can be selected as TR, TRK-HP, and FIXHP or OFF.
For Rub & Buzz use TRIJP, FIX-HP and / or MODHP filters.

The MOD-HP filter is a FIXHP filter where the filter settingudomatic turn over to a tracked
filter 5 times less the corner HP filter frequency.

This give a better detection just before the HHR filter begin to meet the FIX frequency corner.
The MOD-HP is terminating the data at the frequency corner.

Har. (Harmonics)
For the TRKBP the tracking Band Pass filter and TRIR the Tracking High Pass filter the
possible setting range of harmonics are from 2 to 12.

Freqg/Bw (Frequency / Bandwidth)

TRK-BP:

TheTracking Band Pass filter can change the filter bandwltif possible to select 0.25, 0.5,
1.0 and 2.0 harmonic around the center frequency as filter bandwidth.

This filter can be used to suppress noise if selected for 1st. harmonic.

TRK-HP:

The Tracking High Pass filter can change following low gessuency=, 20, 10, 8, 6 and 4.

To calculate the low pass frequency, use following formula: selected high pass harmonic *
selected low pass harmonic. Example, harmonic = 5 &-B&r. = 20. The low pass end is
5*20 = 100 times higher than generator slgtfdow pass frequency is the filter limit is 45

kHz.

Normal makes use of the no limit for low pass,thgign. The high end can be limited using the
“Limit" function. This filter, and the Fixed High Pass, emits more noise than the Band Pass
filters, but have a higher dynamic randée 5th harmonics is often used to measure Rub &
Buzz, while the 2nd harmonic is commonly used to measure the THD.

FIX-HP and MODHP:

The Fixed High Pass filter frequency, stagnd, can be selected freely betweerni20and

20000 Hz. This is especially useful for the testing of full tone speakers and woofers.

Make use the filter frequency approximate 10 to 20 times the resonance frequency for Rub &
Buzz give the best results.

Gain
The filter gain can be selected asr®0 dB. This can be useful if the signal level trough the
filter is less thari 70 dB.
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Display

When Ch A and Ch B or Ch D are using the same input amplifier (same address) and using the
log mode, you can display the result of Ch B or Ch D as relafiliis function is made to

display the difference between frequency curve and rub & buzz. The differences are displayed,
as a distortion in dB and the 100% in top of the screen as 0 dB.

If Relative% is used the scale is displayed in % this useful in TidBsorements.

As secondary a THD measurement can be selected in Reference mode for Ch B or Ch D. This
enables two curves and limits in those channels. A rub & buzz can be done at same time on Ch B
or Ch D.Note If Relative or Relative% can only be seledféch A and the selected channel

have same mux type.

Limit
Select the filter higtend limit between 22 kH4 kHz, 45 kHzand 2 kHz with sample
frequency 192000 KHz else 22 kHz and 45 kHz.

Process Delay

The processlelayaddsa delay between output signal to received signal for input channel A, B
and D. This allows adding a layer of external processing between output signal and received
data. This delay can be different from saved test types. The value can be in the rang&b06
mSec. If the delay is needed for input C the Out flag must be active.
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Reference

Activating AReferenceo |l eads you into the se
rejected conditions for the different test channels.

Often youuse already approved reference speakers to set up a future standard. Often it is called a
"good" speaker. By testing a number of "good" speakers you can create the basis for the
tolerance envelope curves.

Measure
To make a measur emerrtd, caemawnat e matkke muMea DU t
or use the key "M".

Include

If you accept the test results of a tested speaker you include the test by selecting all or a single
channel the transgressions of the upper or lower limit with respect to genpesvelopes will

be included to the future reference envelopes.
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Reset

The upper limit is thus positioned to minimal value and lower limit is positioned to maximal

Include Measurement to Limits

Channel A Channel B
Channel C Channel D
2. - Limit 3. - Limit

C2 - Limit Phase - Limit
N-Check - Limit Thd - Limit
Bl -Limit R-23
Include All
Cancel

value by selecting all or a single channel.
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Edit
Testing of "good" speakevsill only provide the basis for a set of envelope curves. To complete
the envelopes you have to go to the "Edit" function. See Edit Reference Mode.

Compensate

Note: You must make a least one measurement to get the-raedwacompensation curve must
bepresent.

Compensate the actual measurement in channel A with "stored compensation curve".

The user in run mode within-8 dB can modify the compensation curve and if Lock flag is in
Global setup +6 dB.

Master Comp

Mater compensates curraneasurements.

This will compensate all channels that use channel A as input.

Note: You must make a least one measurement to get the-raedua master curve and a
master compensation curve must also be present.

Make M-Comp

Make a master compensationel

Note: You must make a least one measurement to get the-rapdua master curve must also

be present.

Generate a master calibrate curve. This curve acts like a compensations curve but if channel B or
channel D use same input as channel A the achaainels will be compensated as channel A.
What is the use of a calibration curve? To calibrate your total test system you use a reference
speaker.

First make a master curve with the reference speaker. As time goes your test parameters will
change due tohanges in microphone, microphone position, temperature, mechanical changes in
your test environment, change in calibrations of tB@dPetc. etc.

To calibrate the system you make a new measurement with your reference speaker. If you have
differences thegyou must recalibrate. Then you get the master calibrate curve. After this is

done all measurements will be corrected to your first measurement stored as master curve.

Out Compress

Note: You must make at least one measurement to get to this the menu.

Generate an output compress curve. To compress output the frequency response in channel A is
inverted and moved to the top of the Channel A display. The compress curve is actually the
voltage output. Maximal output is output level minus 0 dB. Min outputiisud level minus

maximal curve deviation. This value in dB is displayed in the setup of parameters. Channel A
must be fiondo and in the Log mode and a | east

Invert Gfx
Invert curve toggle background from black toitgrand white to black.

Phase

Phase enable a Phase Test Menu. Phase test compare phase of frequency response and display
phase curve selected in channel enabled in this menu.
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THD

The THD enables a separate THD test. The purpose of this test is teecakeary test in Ch B

or Ch D without take up a analyze channel used for Rub & Buzz measurement.

Hi-2
Hi-2 or blat menu enable to test tHe2 orblat distortion

N-Check
Ambient Noise Check is a function used in Rande to check for ambient noibg using a
separatenicrophone.

Thiele & Small
Measure and calculate Thiele & Small parameters.

BI
With the Bl function it is possible to test the speaker coil is in the middle ohdgaetidield.

R-23
R-23 is a distortion test using different hmmic component in a ratio.

Monitor
With the monitor function it is possible to output measured ddtotator Output.
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Phase Test Menu

Phase Test——| Display Channel—| ~Scalex?2 | ~Scalexq-
¥ On [~ ChA [~ On I~ On
[~ ChB
-Delay-ms % ChD ,Wil mﬂ
o]
A Frequency - Smoothing
~Noise Filter Start End | _
~Invert- : Offset
Refresh | Close | ™ On ligi'

Phase Test
Phase test enable disable the Phase test.

Delay

From sound source to source microphonedstance. This distance course in a sound delay and

as a result a phase error will be added over the entire frequency range increasing with increasing
frequency.

To out compensate this delay the Adel ayo mus
you get the most straight phase curve. When a measurement is done the delay can be changes
and by a ARefreshod a new calculation and pre

Noise Filter
Noise filter is a filter to improve tracking of phase especially at lover frequency teesegnal
level can low and signal noise ratio is poor.

Display Channel
While input is the input Ch A the display channel can be Ch A, Ch B or Ch D.

Frequency

The frequency span the phase test can be between the start and end of sweep. Anyway it is
possible to make a smaller frequency range for the phase test. This is to avoid noise at the
beginning of start frequency and instability at high frequency.
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Scale x 2
With scale x 2 on the phase scale will be displayed 2 x normally. The frequency selects the
frequency where the-2 scale will be enabled and upward.

Scale x 4
With scale x 4 on the phase scale will be displayed 4 x normally. The frequency selects the
frequency where the-¥4 scale will be enabled and upward.

Smoothing
Phasecurvesmoothing

Invert
This invert (180 deg input signal before phase processing.

Offset
With offset a display offset is added to phase before presentation betwkgh deg.

58



THD Test Menu
The THD Test Menu enables a separate THD test.

~Test ~Detector | ~Gain
© on - || O
~Har. Select —Smoothing - | ~Limit
™ 2 Hr RN |||
™ 3.Har. -
~Display Ch- -| ~Source Ch
v >1.Har v Cha
‘ v ChB
a [~ ChB
~Display———— ~ ChD
[IGrh
Close

Test
This enables oridableshe secondary THD / TD (total distortion) test.

Har. Select
Harmonic selection:
2" harmonic only, 8 harmonic only, 2 & 3™ harmonic onlyand >1%* harmonic.

Detector
Detector Selectian.OG or SPL.

Smoothing
Selection of datarsoothing:
Off, 1/48, 1/24, 1/12, 1/6, 1/3, 2/3, 3/3 of octave.

Gain

Gain of selected input channel O or +20 db.
Limit

Upperfrequency limitsA5 or 22 KHz.
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Source Ch
Selection of input channel for a secondary analyzes. Possible channels are Ch A, Ch B or Ch D.

Display
Data presentation: Absolute, Relative and Relative %.

Display Ch
Selection of the secondary presentation channel: Ch B or Ch D.

6C



Hi-2Test Menu
The Hi2 / Blat test menu enables a separate distortion test with reference to David Clark paper
950189.

K] Hi-2 / Blat Test Menu X
Test Smoothing
“ on o I
J1:140 v
—Display Ch

I~ ChA v ChB [~ ChD

Input Ch

W ChA M ChB r

Test Limit-

m dB below ref. Pass Fail

Close

Test
This enables or disables the secondar? IHBlat distortion test.

Smoothing
Selection of data smoothing:
Off, 1/48, 1/24, 1/12, 1/6, 1/3, 2/3, 3/3 of octave.

Display Ch
Selection of the secondary presentation channel: Ch A, Ch Bbr Ch

Input Ch
Input channel selection. Following channels can be selected as enabled in setup: Ch Ar{mux 1
4), Ch B (mux 2 ob) or Ch D (mux 3 06).

Test Limit

Set the test limits for the test relative to the reference Pass Fail curve. The Pass/€adl the

upper Hi2 curve. The Standard Target curve is 12 db below Pass Fail curve, the leiver Hi

curve. The test curve limit can be set from 0 to 18 db below Pass Fail curve. The default is 12 db
to get the Target Curve for the test.
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N-Check

Ambient Noise Check is a function used in Runde to check for ambient noise there could
interfere / disturb the test results. A microphone outside the test fixture collects thisigioée
andwhenan upper limit exceedagtivate the check. If activateal warning will be displayed. If
the main test is a reject AND the noise exceeds the noise limit ANDHbeethere is
correlation between the two rejects second test be executed.

:\’{ Noise Check Menu X

Check Gain Smoothing

v or e R

| TN s . (V]

Display Ch Source Ch

I ChA I Inout e

v ChB vV Input 2 ™ Input &

I~ ChD ™ Input 3 ™ Input 6

Close

Check
This enable disable the Noise Check in Ramde.

Display Ch
Selection of the secondary channel where the Noise Check curve will be displayed: Ch A, Ch B
or Ch D.

Source Ch
Selection of the input module used for the noise check microphone.
Possible input modules; 2,3, 4, 5 and6. Only modules installed will bleighlighted.

Gain
Gain of selected input module.

Smoothing

Selection of datamoothing:
Off, 1/48, 1/24, 1/12, 1/6, 1/3, 2/3, 3/3 of octave.

63



64



Thiele & Small

Thiele and Small parameters can be measured and calculated from this menu when asannel C
activated for impedance measurements.

Three options are available for measured impedance data.

Step one and always needed an impedance measurement in free air.

Next step can be a new impedance measurement with the speaker mounted in a box with a
knownvolume the delta compliance method or / and a measurement with a known mass added
to the mowing part of the speaker in a free air the delta mass method.

PA00 - Thiele & Smalll Parameters - X
Functions
s | s | i | Read | Bt ||
Free Air

To calculate the Free Air parameters an impedance measurement must be dorarirTiea
calcul ate the free air parameters by the HAAI
Then this calculation must be done before a delta mass or Volume calculation can be enabled.
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Thiele & Small Input

)

Description |E:-:am|:ule | zample of 25 feburay 2008

Madel |w-3025

Fe(Ohm) |60

Ok Cancel

A dialog box appears. A description and model name can be entered for information.
To contnue the Re of the speaker must be entered if field is empty.

P00 - Thiele & Smalll Parameters - X
Functions

Air l Mass IVolumeI Save | Read | Exit |

Model: w-30Z8
Description: Example - sample of Z5 feburay 2008

Free Air Delta Mass 0.00 g
Fs 69.6945 Hz Vas
Re 3.6000 ohm El
Qus 3.5159 dBspl
Qes 0.9564 sd
Qts 0.7519 Cns
Cmes 606.6713 uF Mus
Lces 8.5959 mH Bms
Res 13.2343 ohm Cas
Zmin 3.9977 ohm Has
Zmax 16.8343 ohm Ras
Zavy 5.9670 ohm Rat
Llk 1.1028 nmH Bt
L10k 0.1123 nH Mud

Mass
To calculate the rest of parameters by the delta mass the calculation of free air must be fulfilled

or the parameters must be read from a measurement processed by the air commalaeadynd
saved.
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A new dialog box appears. The diameter of the speaker must be entered in millimeters together

Thiele & Small Input

Input Parameters

X

Diameter (mm] | 1450 Mass[g) |199
Optional Known Parameters

bz [g) brnd [g] Ii

Crns (/N BT |

Ok

Cancel

with the delta mass.

As opt
i Mmd o

i onal

i n

gr am,

PS00 - Thiele & Smalll Parameters

Functions

known

Adr I Mass |Volume| Save | Read I Exit |

parameters can be
e @md 0 Nierwt minl

lainMe tt h e

entered.

i Bl

]

X

0

Model:

Free Air

Fs 3
Re
Qus
Qes
Qts
Cnes &0

Res 1
Zmin

Zmax 1
Zavy

L1k

L10k

Volume

To calculate the rest of parameters by the known box volume the calculation of free air must be
fulfilled or the parameters must be read from a measurement processed by the air command and

already aved.

9
3
3
0
0
&
Lces 8.
3
3
[
5
1
0

w-3025

-6945
-6000
-5159
.9564
-7519
-6713

5959

.2343
-9977
-8343
.9670
.lozs
.l1z3

Hz
ohm

ufF

ohm
ohm
ohm
ohm
wH
wH

Description: Example - sample of Z5 feburay Z008

Delta Mass 13.50 g

Vas
El
dBspl
8d
Cms
Mus
Rus
Cas
Mas
Ras
Rat
Ent
Mnd

1s.
4.
30.
0.

0

11.
1.

13z

39.
4.
22.
6.
10.

5536 L
3761 Tm
2416 dB
0172 w2
.4489 nu/N
6177 g

4470 ohm
.8461 nu~5/N
2549 kg/m 4
8892 Kohm
8629 Kohm
7664 ohm
3406 g

Box Volume 0.0 L

Rat
Rmt
Mud
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Thiele & Small Input
Input Parameters

Bow Wolume [L] 16.5

Optional Known Parameters

Mz [g] Mrnd [g]
Crnz (/M) BI[Tm]

Ok Cancel

A new dialog box appears. The box volume must be entered liter.

As optional known parameters can be entered.
AMMdo in gram, ACmso in millimeters / Newton
P00 - Thiele & Smalll Parameters - X

Functions

Air ‘ Mass lVolume' Save | Read | Exit I

Model: Ww-30z5
Description: Example - sample of Z5 feburay 2008

Free Air Delta Mass 13.50 g Box Volume 15.5 L

Fs 69.6945 Hz Vas 18.5536 L Vas 18.8555 L

Re 3.6000 ohm El 4.3761 Tm Bl 4.3409 Tm

Qns 3.5189 dBspl 90.z416 dB dBspl 90.3117 dB

Qes 0.9564 sd 0.0172 m"Z sd 0.017Z2 m"Z
Qts 0.7519 Cus 0.4489 mn/N Cus 0.456Z mn/N
Cmes 606.6713 uF Mus 11.6177 g Mus 11.4317 o

Leces 8.5959 mH Pus 1.4470 ohm Pus 1.4238 ohm
Res 13.2343 ohm Cas 132.8461 mn"S/N Cas 135.008Z mun"S/N
Zmin 3.93977 ohm Mas 39.254%9 kg/n"4 Mas 38.6263 kg/n"4
Zmax 16.8343 ohm Ras 4.889Z2 Kohm Ras 4.8109 Kohm
Zavy 5.9670 ohm Rat 22.8629 Kohm Rat 22.4968 Kohm
Llk 1.1028 mH But 6.7664 ohm Pt 6.6581 ohm
L10k 0.1123 nH Mund 10.3406 g Mnd 10.1545 o

Save
Processed data can be saved for later use.

Read
Saved and processed data can read for further processing ortgtieae
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Used symbols

Fs
Re
Qms
Qes
Qts
Cmes
Lces
Res
Zmin
Zmax
Zavg
L1k
L10k
Vas
BI
dBspl
Sd
Cms
Mms
Rms
Cas
Mas
Ras
Rat
Rmt
Mmd

Resonant frequency of driver including air load

Dc electrical resistance of voice coil

Q of driver atFs considering mechanical losses only

Q of driver at Fs considering electrical losses only

Q of driver at Fs considering all driver losses

Electrical capacitance representing the driver total moving mass
Electrical inductanceepresenting the driver mechanical compliance
Electrical resistance representing the driver mechanical losses
Minimum impedance in the frequency range above Fs
Impedance at Fs

Average impedance over the measured frequency range
Inductance at 1 kHz

Inductance at 10 kHz

Volume of air having the same acoustic compliance as driver suspension
Motor strength, the product of B * |

Acoustic pressure produced by driver a 1 meter when driven by 1 watt
Effective suface of the driver cone
Mechanical compliance of driver suspension

Mechanical mass of driver cone assembly including load

Mechanical resistance of driver suspension

Acoustic compliance of driver suspension

Acoustic mass of drivasone assembly including reactive air load
Acoustic resistance of driver suspension losses

Total acoustic resistance of driver

Total mechanical resistance of driver (suspension losses & electrical reflected)

Mechanical mass of driver cerassembly excluding air load
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BL

The BL test is a part of the impedance measurement. WithltHeition it is possible to test

the speaker coil is in the middle of the Beld. At the speaker resonance the movement of the
coil is biggest. To w&ing the udinearity of the impedance and compare the asymmetry of this it
tells the position of the colil in thelBfield. In fact the asymmetry is a sum of thie &d the

suspension.

This picture shows a small difference between positive agamstegative part. The middle
position of the colil is in the middle of the picture. Note if speaker the speaker connection is

reversed the signal will be a reverse polarity. This makes it possible to test the polarity with the

BL test function.

:/\( Bl Test Menu

Offset Test

v On

Smoothing

~
v

Display Channel

~ ChA
rChB
vV ChC

~ ChD

Frequency
Start

200 =

=

End

20000.0 ﬁ

Gain

Multiply

m
v
~

Close

Offset Test.

This enables or disables the seconddrytdst.

Display Channel

Selection of the secondary presentation channel: Ch A, Ch B, Ch C or Ch D.
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Smoothing
Selection of data smoothing:
Off, 1/48, 1/24, 1/12, 1/6, 1/3, 2/3, 3/3 of octave.

Frequency
The frequency span thd_Best can be between the start and end of sweep. Anyway it is possible
to make a smaller frequency range for thet8st.

Gain

The gain multiply the BL result before display with the seletettiply factor. The multiply
can ke selected between 0.2 and 20. The calculated data is 24 bit while the display is 12 bit.
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R-23

This test is a distortion ratio test. It compares some harmonic component in a ratio and as result
generates a curve with a referenced@tdb from displayop as referencelhe range for this test

is +/- 40db.

The test can only be done in LOG mode.

R-23 Setup X

Check Smoothing Frequency

28 AICH Start

Display Ch Source Ch
End
| =]
vV ChA pIs |
v ChB - Cl
~ ChD = C
Close ’

Check
This enables or disables thecondaryr-23 test curve.

Display Channel
Selection of the secondary presentation channel: Ch B or Ch D.

Source Ch
Sdection of source input. Possible input channels: Ch A, Ch B or Ch D.

Smoothing
Selection of data smoothing:
Off, 1/48, 1/24, 1/12, 1/6, 1/3, 2/3, 3/3 of octave.

Frequency

The frequency span the Z3 curve can be between the start and end of sweemadnyis
possible to make a smaller frequency range for H28 Rurve.
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P00 - Edit Mode
Functions  Display =~ Move Set  Resct  Edit Points Edit Curve  Cursor

Convert ‘ Scale | T-curve R-test Gain Adj. F-ave. S-ave. Slope Power On Spectrum | Monitor Exit

This example shows aB3 curve. Note the cursor is placed at 0 db level for t28 Burve.
The curve is in this case displayed on Ch B. Ch B was used for rub &iaasurement with a
display scale 020 to-100 db.
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Monitor
To enable Monitofoptional)f uncti on t he ADiIi sable Monitoro f

Config menu.

With the feedback monitor function it is possible to output measured dslt@nitor Output.
The output is a balanced signal.

K] Feedback Monitor X

Qutput measured data on Monitor Output:.

™ ChA ™ ChB I~ ChD

Exit

To enable a feedbadelect Ch A, Ch B or Ch D. It is possible to select an internal gain between
0-50 db. This is usefully if filter is used on the selected channel.

The monitor function is useful if youamt to hear what is picked up by microphone id a speaker
under test is mounted in an acoustical closed test camber.

75



76



Al-Mode

The Airmode értificial intelligencg dos only work in rusmode. To activate this mode a process
for the actual type must be processed in the utility process stat data (see under Utility). This to
give theAi-mode needed learning data. When this process is done the Ai function must be
enable& here in ediimode to be activated in rumode.

The Aimode learns where the middle of upper and lower limits has to be [jflaeohg

limits). It moves the upper and lower limits up and down for each reference point. It does not
modify the distance beten upper and lower limits. If only upper limit is used as in rub & buzz
and in THD references, lower limit is not affected.

Ai Monitor x
Alin Run Menu Al Limits
r r
Active Channels Include Limits
r r
r r
r r
- I_
B |
r r
r r
[ [
r r
Cancel Ok
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Active Channels
Here are displayed processed channels under the utility procéssction.
Only processed channels markeith a flag can be selected.

Al in Run Menu
To enable the Amode in ruamode this flag must be on and one or more channels must be
selected in Active Channels. Note the setup must be saved as reference data before the system

can read the Asetup in ruamode. If chain mode is used in remode ONLY the first test can
be an active Ai test.

Al Limits

If a number of measurements has been done it is possible to see the reference curves before the
Ai-process and after. The limit without Al Limit flag is befand with the flag are current

limits with the Aiprocessed data. This is a way to see what th@rddgess is doing.

Include Limits

The Ai-processed limits can be included (replace the old limits) id Al Limits flag is on and the
Include Limits channel iselected.

Node the setup must be saved as reference data.
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Delete & exit

Normally you only delete the reference data. If so you just have to confirm to delete. If
compensation or a compress output curves are present, you have to select:

R Dette Parometers o)

Delete Reference Data

Quit

DeleteReference Data
Delete all reference curve data.

Delete Compensation Curve
This is only active if a compensation curve is present.
Delete only compensation curve data

Delete Compress Output Curve
This is only active if an output compress curvprissent.
Delete only compress output curve data

Delete Master Curve

This is only active if a master curve is present.

Delete only master curve data. To delete a master curve you have to enter your master password
as storedvith Password Manager

DeleteMaster Compensation Curve

Only active if a master and a master calibration (compensation) ¢ymesent.
Delete only master calibration curve.
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Delete Best Fit Curve
This is only active if a besiit reference curve is present.
Delete only best bitaference curve. The bef#treference curve is used together with the find

function, a utility function.
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Save & exit

& Save File l&l

Save as Reference Curve

Save as Compensation Curve

Save as Master Curve

Sawve as Best Fit Curve '

Quit without Saving ||

Save as Reference Curve
Save all reference data and limits as a reference curve.

Save as Compensation Curve

Save upper limit ilChannel A as a compensation curve. If reference data are not present a set of
reference limit and setup will be stored as a compensation curve.

Upper and | ower | imits must be of the same |

Save as MasteCurve

Save upper limit in Channel A as a master curve. If reference data are not present a set of
reference limits and setup will be stored as a master curve.

Upper and | ower | imit must be of the same | e
system.

Save as Best Fit Curve
Save bestit reference curve. Using the Find function in Utility mode uses theflv@sterence
curve to match a measured curve.
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Reference submenu

Edit mode

Here you can edit the tolerance band for the differeamicbls. The cursor will start in the upper
left window: "Ch A Upper". In the upper right corner the present cursor values are shown.

P900 - Edit Mode - X
Functions Display Move Set Reset Edit Points Edit Curve Cursor
Convert | Sede | T-curve ‘ Ritest | Geingj. | | Foave ‘ Save | Stope Ipowe,o,.‘ ‘ Spectrum | Monitor | Exit ‘

641.2 nzJf-21-82 asv]
-6

Keyboard Functions

Left Arrow
Move the cursor to the left.

Right Arrow
Move the cursor to the right.

Up Arrow
Move cursor up to next curve on the selected channel.

Down Arrow
Move cursor down to next curve on the selected channel.
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Fast Cursor

You can activate and toggle the fast cursor (

O Moveodo me Rast/Nosmal fundbics.

Page Up

APage upo keyZoomt heoi®Wi pl Byow the selected

function already is active, the screen will be refreshed.

Page Down

ARPage downi Kke-yYoom tohéehesybtenstmdespay all channels. If all
channels already are displayed, the screen will be refreshed.

Change Channel

Use the key A+0 to change the active channel

Write point left
Write one point (or 10 with fast cursor) to the left with the cursor.

Use AEdint Lefto or use the NUM Lock on keybo:

part of the keybdakely.and use the A4 |/

Write point right
Write one point (or 10 with fast cursor) to the right with the cursor.
Use AEaAiint Ri gh-tod koery .t he A6 /

Write point up
Write one unit (or 1Qvith fast cursor) up with the cursor.
Use AEdAint UpboOookeyhe 08

Write point down
Write one unit (or 1Qvith fast cursor) down with the cursor.
Use AEdiint Dowrn& &eythe A2

Move curve up

Write and move the entire curve one unit (omidth fast cursor) up. The moved value is
displayed in the top of the display.

Use AMbowee Upo functiageypomr the key A9 [/ P

Move curve down
Write and move the entire curve one unit (onlith fast cursor) down. The moved value is
displayed in the top of the display.

Use AMbovvee Downo funct agebnowndo.t he key A3 [/ P
Point to Point straight line

With this function you can write a stréigline between two points. Move or write cursor to the

starting point.

Activate theiliume tStoar tbdy dirSegressing "5". Mo v «
point. Note that the | ine «c¢hanigla nceolEonrd.o Aocrt i v

pressing "5". A straight line between the two points is made.

Move part left
A Ctcrol key oriMceswe fipnorvte Left 0.
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By writing part of a curve up or down you can keep the curve envelope shape and move part of
the curve to the left.

Move part right

ACtrl key oriMswe Apnorvte Ri ght 0.

By writing part of a curve up or down you can keep the curve envelope shape and move part of
the curve to the right.

Reset limit
This resets upper and lower limits only on the selected channel.
Uset ool barChiRRrerselt Li mito or use shortcut key

Reset lower limit

ACtagekDoPvn o, fASet Limit offo or shortcut key i
This forces the lower limit to zero on the selected chafiimgs. is aquick way to have a lower

limit for rub & buzz test.

Center reference limits

This sets the upper and lower limit to half range value 40 dB from screen top. This is to make
tolerance curves. See the tolerance sub menu.

Use I1iCeentt er Li mitso or shortcut key ACt T Ho |

Mouse Functions

Double click middle mouse button
Toggle the fast cursor on /off.
This has the same function as the keyboard 0

Scroll mouse wheel forward
This function has the same function as the keyboard arrow up.

Scroll mouse wheebackward
This function hashe same function as the keyboard arrow down.

Left mouse click

Left click with mousemove the cross cursor to selected measurement point.

The mouse must be within the graph area.

If the mouse is placed on another measured channel the cross cursoedstonthe new

channel. This function has the same function as the combination as mode the keyboard left and
right arrows and the keyboard fA+0 key.

Double click left mouse
The cross cursor get dotted to enable move curve functions.

Move entire curve up o down when cross is dotted

This enable selected curve to move up or down.

To move the entire selected curve up use the mouse wheel forward.

To move the entire selected curve down use the mouse wheel backward.

This function is the iBsadme t he keyboard A90 a
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Right click mouse
This enables / disablaove part of curve.

Move part of a curve up or down

Between the dotted cross cursor and the point where the right mouse was clickechoae be
up or downNote the curve outside that point is dotted.

To move the selectepart ofcurve up use the mouse wheel forward.

To move theselected part afurve down use the mouse wheel backward.

Double click left mouse when the cross is dotted
The cross cursor get red to enable edit curve functions.

Scroll mousewheel forward when cross is red
Move selected point of curve up.
This function has the same function as the keyboard arrow up.

Scroll mouse wheebackward when cross is red
Move selected point of curve down.
This function has the same function as the kayb arrow down.

Move mouse when left mouse is down and cross is red
This write a straight live from the left mouse was down to the point the left mouse is released.

To leave theRed Crossfunction
Right click mouse or duble click the left mouse
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Display

Select Display
In this menu curves can be set tengpgoff if more than 1 curve are displayed in a display
channel. This enables a better overview if curves are miggether

Select Display >
el »
B r
/] r
v n
z r
I N
Close

For Ch A Hide must be uncheak®® display more curves in Charlifeas compensation
master, master compensatioar a besfit curves.

Zoom In
See Keyboard FunctiorisPage Up.

Zoom Out
See Keyboard FunctiofisPage Down.

Move

9 Move Up
See Keyboard FunctiofisMove curve up.

3 Move Down
See Keyboaréunctionsi Move curve down.
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Freq. Jitter

Frequency Jitter expands upper and lower limits 1 test point down and up on the frequency scale
to allow jitter in test data. Note every time this function is activated it moves the limits +/
frequency point.

Move part left
See Keyboard FunctiofisMove part left.

Move part right
See Keyboard FunctiofisMove part right.

0 Fast
See Keyboard FunctiorisFast Cursor.

0 Normal
See Keyboard FunctiorisFast Cursor.

Set

Low Limit Off
See Keyboard FunctiorisRest lower limit.

Center Limits
See Keyboard FunctiorisCenter reference limits.

5 Line Start
See Keyboard FunctiorisPoint to Point straight line.

5 Line End
See Keyboard FunctiorisPoint to Point straight line.

Reset

Channel Limit
SeeKeyboard Functions Reset limit.

Edit Points

4 Left
See Keyboard FunctiorisWrite point left.

6 Right
See Keyboard FunctiorisWrite point right.
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8 Up
See Keyboard FunctiofisWrite point up.

2 Down
See Keyboard FunctiofisWrite point down.
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Edit Curve - Curve Editor

Curves are normally generated and edited graphically. With the Curve editor it is possible to
generate or manipulate the curves by a curve table.

First select the curve with cursor and enter the Curve Editor to edit the Thevselected curve

will then be displayed on the top of the Curve Editor. A reference curve needs a number of test
points. The number of test is set in the setup. 250 test points are normally used. When curve is
loaded all points are loaded in the editba new curve is generated it can be imported by read
file or by manual enter all test points. If not all test points are entered the editor automatic add
the missing test points between to selected point with the lowest entered points value. A curve
betweena point toanothermoint can be made by marking the slope flag.

The display is arranged as following:

Nr.  Freq. Val.

Frequency hertz (Freq.) equal to corresponding test point (Nr.) and actual limit value (Val.)

i

Ch A - Upper Limit

Nr. Freg. Hz Val. db
| 40.0 45 ~ Slope
al 20.0 =22 .32
51 40.0 -45.02 Enter
Delete
Reset All
Load
Replace
Read File

Write File

Cancel

Enter

Write the wanted frequency in the Freq. edit field in hertz. Then write the wanted value of the
limtin the fAVal . 0 e,ibve thd data to thble bWtheeEnter fuioctiorn. Hume

the tab key to select the functions. When moved to the, thiel@program finds the nearest test

point and allocates the test point number.

To make a point to point line the Slope flag must be set at the start point of the point where slope
have to start.
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Delete
Highlight a line in the table and delete to remdwe line.

Reset All
Reset and empty the complete table.

Load
Load selected curve into table.

Replace
Replace selected curve with contains of table.

Read File
Import a table from a text file.

Write File
Export a table to a text file.

Curve Convert Menu
To go to Curve ConveriCuMeru Coaatvievate fBenc¢cwbiod
use shortcut key ACO.

Scale Window Menu
To activate Scale WinGow!| MelWundotver dBentbobobb
shortcut key nASo.

Tolerance Curve Menu
To enter tol erance cluimfwe emame ea Ctuir wetde v & w0 i to
use the shortcut key ATO.

Resonance test menu
To enter resonance teiRtesoManmen 0T esntttees t UXs FBourn oto
shortcuk ey A RO .

Gain adjust menu
Use AFuDtcspbay gain adjust o Ganadjwmdnbar A Gai n

Polarity Window menu
Pol arity Window-padtairvdtyed itmee wi Pudlosve® sub menu
To activate meinRolatyW enrd oiwHu mat iuesres shortcut key

Frequency average menu
Average frequency response qual iitFyr etge.s tA vneernaug €
or wi t h -atvoeo.lob.ar i F

Sensitivity average menu
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Sensitivity average test menu is activated by dinteru n citSiemns Ave. Test o or
AR ve. 0.

Slope menu
Sl ope test menu i s a&Siliopatedrbwiémt ¢eoofi Bamch

Power On / Off

Setmwer fAono at cursor frequency. The outoput
To activate poweirPoowe re motnedr ofr Fulmotlibars A Power
To set powbeei FiaoctitPiobmesrs eOf f 0 function or wuse
Use the shortcut key AP0 to toggle the power

Spectrum
Spectrum activates a Power Spem display. The Power Spectrum shows the actual spectrum
with the first harmonic as selected frequency by sine generator.

Invert Gfx
Invert curve toggle background from black to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.
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Curve convert menu

Functions

_u»a ‘ 1>d [ d>u ‘ a>1 ‘(d.u)»a ‘ a.a)»a‘ Exit ]

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

Upper -> Data
Convert upper reference curve to data curve on selebtathel.

Lower -> Data
Convert lower reference curve to data curve on selected channel.

Data -> Upper
Convert data curve to upper reference curve on selected channel.

Data -> Lower
Convert data curve to lower reference curve on selected channel.

Datai Upper -> Data
Data minus upper reference curves added a half scale stored in data curve.

Datal Lower -> Data
Data minus lower reference curves added a half scale stored in data curve.

Invert Gfx
Invert curve toggle background from black to whinel avhite to black.

Print
Print curves on selected printer.
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Print Setup
Select printer and settings.
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Scale window menu

The display has a range in Log mode of 80 dB. By changing the display scale you can display up
to 10 dB for full scale. 80 dB / 1dB give max. 8 windows you can select.
For channel C you have a range of 50 dB and can seleahaddxwindows.

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

Range Up
Decrease the gplay by 10 dB. Display range up.

Range Down
Increase the display by 10 dB. Display range down.

Window Up
Move selected window up.

Window Down
Move selected window down.
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Invert Gfx
Invert curve toggle background from black to white and whitddok.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.
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Tolerance curve menu

Normally you have a number of different test setups, however when you analyse the setups you
have different reference curves. But the tolerance levels are almost the same for exa2nple +/
dB. The tolerance curve is the standard tolerance from a striaiglairbund the middle measure
range.
How to use of tolerance curve:
a) - Make a measurement
- Include data
- Go to tolerance curve
- Load a tolerance curve
- Add the tolerance curve
- Edit reference curve if necessary
How to make a tol@nce curve:
b) - Reset channel A to middle position (Ctrl Home)
- Make the tolerance curve
- Store the tolerance curve

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

Add

Add thetolerance curve to the upper and lower limit.
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Add2
Add the tolerance curve to th&2ipper and %' lower limit.
This only for channel A and-8nit is enabled.

Add3
Add the tolerance curve to th& 8pper and % lower limit.
This only for channel and 3limit is enabled.

Load
Load a tolerance curve from disk to memory.

Save
Store a tolerance curve, upper and lower limit to disk.
NOTE: To save a tolerance curve the curve must be generated in channel A.

Delete
Delete a loaded tolerance cuifvem disk.

Invert Gfx
Invert curve toggle background from black to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.
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Resonance test menu

In the Run menu you can perform a resonance tessgsaaate test if Ch. C is enabled. When a
resonance test is performed all result as resonance frequency and value, test result, min.
impedance and frequency, Q at resonance (if enabled) the F result, the EBP result and values are
stored in the AASTAT file.

To activate this test you have to tell the system the actual start and end test frequency of
resonance.

The F is (resonance frequency / Q) hertz. In this way you can test the resonance frequency, the
maximal Q and the min Q by using the F.

R-Set is a seand resonance test. This test can test for a maximum or for a minimum. This test is
made to better test a speaker system with a passive resonance port.

xxxxx

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown inpup up menu.

Low Limit
Select the start frequency for resonance test. Move the cursor to the start frequency and set
frequency owi ttHh efYlumEgn'use the fast cursor "0".

High Limit
Select the end frequency for resonance test. Moveuttser to the end frequency and set
frequency with "High'o r  t h e. Yéueagn ude the fast cursor "0".
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Reset Limits
Reset the resonance test frequency markers and setthe téshaff. key fA40 do t he

QR-Set

If the resonance test is selected you can enable a QR test by entering an upper and lower
tolerance(only ++ vasion). Note 0 = off. This QR test is separate test in run mode. The QR is as
the Q test however the readout and test for the resonance is measured in ohm.

Set QR test limit X

Enter QR test HIGH limit (0=off) 49 otim

Enter QR test LOW limit (0=off) ||45| ohm
oK Cancel |

QR upper and QR lower limits must be added to activate the QR test.
To disable the QR test enter 0 to upper limit.

F-Set

If the resonance test is selected you can enable F test by entering an upper and lower tolerance.
Note 0 = off. This F test is sep#gdest in run modd&.he F is the frequency span around the
resonance frequency.

Enter FtestHIGH limit (0=off)  [550
Enter F test LOW limit (0=off) |35.[]

oK Gancel |

F = (resonance frequency / Q)
The F is the span in hertz measured between the lower and higher frequency point the Q is
calculated at.

F upper and F lower limits must bdded to activate the F test.
To disable the F test enter O to upper limit.
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Q-Set
If the resonance test is selected you can enable the Q test by entering an upper and lower
tolerance. Not® = off. This Q test is separate test in run mode.

Enter Re wvalue in Ohm ]IZI.EH

Enter Q test HIGH limit (0=off) 11.70

Enter Q test LOW limit {0=off) 1.50

‘ OK Cancel |

The Q test can be selected as Qms or Qts.

To cope with fast automatic test approximations can be necessary.

To calculate the exact value of Q the Re, the DC resistance is needed.

To compare a speaker with othénelative measurement a approximation isfemred to be
selected.

Following different Q calculations can be selected:

Q=Q0Qms. Approximated leveati 3dB from resonance frequency.
Q <= Qms due to the Re value.

Q =Qms. Exact value. Re must be known and entered to the separate setup.
Q. Oms if the Re not is constant for every measurement.

Q=0ms. Approximated ReRe = Z min.
Q >= Qms. This value is normally >= to Re. (approximate +0 to +10%).

Q =Qts. Exact value. Re must be known and entered to the separate setup.
Q. Qts if the Renot is constant for every measurement.

Q = Qts. Approximated ReRe = Z min.
Q >= Qts. This value is normally >=to Re. (approximate +0 to +10%).

Q =Qms. Exact value. Re is measured as a separate sequence before sweep.
Q =Qts. Exact value. Re imeasured as a separate sequence before sweep.

Q - Upperand Q- Lower limits must be added to activate the Q test.
To disable the Q test enter O to upper limit.
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EBP
If the resonance test is selected you can enable the Effteficy BandwidthProdud) test by
entering an upper and lower tolerance. Nbteoff. This EBP test is separate test in run mode.

| Approximation at Zmin level

Enter Re value in Ohm ID.IIH

Enter EBP test HIGH limit {0=off) 60.00

Enter EBP test LOWY limit (0=off) ||45.UD

oK Cancel l

Following different EBP calculations can be selected:
Re must be known and entered to the separate setup.
Approximated ReRe = Z min.

Re ismeasured as a separate sequence before sweep.

Low-2
Select the starharkerfrequency for Rresonance test. Move the cursor to the start frequency
and set freqgR2ency hwiYbueanfudeéwefastcursor"0".

High-2
Select the endharkerfrequency folR-resonance test. Move the cursor to the end frequency and
set frequency with "Higi2" o r t h e. Yéuegn use the fast cursor "0".

Reset2
ResettheR esonance test frequency mar kers and
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R-Set
On this menu a setup of the 2th resonance test can be done.

Setup Rescnance test X

Resonance - curve top  Max

Resonance - curve bottom & Min

Enter R test HIGH limit 300.0 Hz (0=0ff)
Enter R test LOW limit 150.0 Hz (0=0ff)
OK Cancel

Max-Min
The resonance try to find a maximum or a minimum of the impedance curve between the start
and end markers. Select Max for maximum. Select Min for a minimum.

R-testlimits

To activate the R est start and end markers must be selected to fins a max or a min resonance.
The upper and lower limit must be set within the marker frequency range.

If the R-test frequency is within the upper and lower test frequency the tggprisved, else

there is a reject.

Toresetthe R est select a A00 on upper or | ower |
The RTest is disabled if the start and end markers are reset {Reset

Invert Gfx
Invert curve toggle background from black to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.
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Mouse Functions

Double click middle mouse button

Toggle the fast cursor on /off.
This has the same function as the keyboard A0

Left mouse click
Left click with mousemove the cross cursor to selected measurement point.

The mouse must be within the graph area.
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Gain adjust menu

If you are using the loudness functions you must first select the output level. Then select the best
gain in the input amplifier. Normallyou adjust the microphone sensitivity by using a Sound

Level Calibrator.

Set the Calibrator to microphone. Set the best gain in input stage. Enter the gain adjust sub
menu.

Select proper frequency by using cursor. Set new value on display.

P90D - Edit - Gain - Adjust Mode _ . %
Functions Cursor

Wew | Reset | Move | Defuutt [ Eit |

-29.75 dBy]

-6
dsv

Ready NUM

Functians can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

New Value
Enter the new display value. The value is included in all calculations. This function only works
in channel A.



Enter new Scale Gain Yalue

|93.u|

OK | Cancel I

Reset Value
Resets adjusvalue. Get the previous screen value.

Move Data
Move data moves the measured data with entered value, as an offset, before any processing and is
displayed as moved. This function has saffectas changes in the input gain.

Enterwvalue in dB to mowve

15

oK I Cancel I

Reset Move (Default)
Reset the data move function and value.

Invert Gfx
Invert curve toggle background from black to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.

Mouse Functions
Double click middle mouse butbn

Toggle the fast cursor on /off.
This has the same function as the keyboard a0

10¢



Left mouse click
Left click with mousemove the cross cursor to selected measurement point.
The mouse must be within the graph area.
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Polarity window menu

Thepolarity test is by the program performed in the following manner:

The program finds the largest positive signal and stores this. Then the program finds the largest
negative signal and stores this. The result of the polarity test is approved if thefdasjoss

signal arrives before the | argest negative s
in the setup menu andce versa.

If the magnet is poor or if amplifiers have been builo the speaker (as in PC speaker systems),

the polarity may lookike a damped sine oscillation. Also if the environment is noisy, a faulty
polarity test result may occur. To prevent this time window can be defined to eliminate any

signal that can interfere with the polarity test.

P900 - Edit - Puls window Mode - X
Functions Cursor

In this example show the begingiof the signal, where the first maker is placed, and a value of
0.24 mSec. This is the signal delay from speaker to microphone, and therefore the distance in
mSec.

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

Low Mark
Select the start marker for the window. Move the cursor to the start time and set marker with
nLow". You can use the fast cursor oM.
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High Mark
Select the end maker for the window. Move the cursor to the end time andkaztwith
"High". You can use the fast cursor "0".

Reset Makers
Reset the makers and set time lock out window off.

Invert Gfx
Invert curve toggle background from black to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.

Mouse Functions

Double click middle mouse button
Toggle the fast cursor on /off.
This has the same function as the keyboard A0

Left mouse click

Left click with mousemove the cross cursor to selected measurement point.
The mouse must be within the graph area.

112



Frequency average menu

It is possible to select measurements of frequency response and put the results into different qualit
groups. This is done by calculating the average for a given frequency responsmpacedbis
value against a reference value. To select the quality groups a user defined quality criteria can be

set up in the AGroupo menu. The frequency av
against the sensitivity limits.

Notei thistes i s di fferent from the Sewns.id. vity av
P9O0 - Edit - F-Average Mode - X

Functions Cursor

Tow ‘ High ‘ Reset |Inc1ude| Group [ Limits ‘ Exit ‘

303.2 Hz| -29.38 dByv|

dsv

Ref: -30.14 dav Group: 0 Upper:  -29.0 d3
Lower:

F-Ave: -30.14 dBv] Lower: -32.0 dB

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pop up menu.

The two markers define the frequency range used to calculaaedhage value.
The reference level is generated using the include function. Include converts the actual
calculated average value to the reference value.

Low Mark

Select the low mark for start of average frequency range. Move the cursor to the staridyequ

and set start with AStart Mark". You can use
High Mark

Select the high mark for end of average frequency range. Move the cursor to the end frequency
and set end with AEnd Mar k". You can use the

11z



Reset Makers
Rest the makers and disable average function and test.

Include
Include average value calculated between markers as reference average value.

Group

15 individual quality groups can be defined.

Seven groups are defined as P1 to P7, as positive groups.

Onegroup is defined as A00 the zero group
Seven groups are defined as M1 to M7, as negative groups.

BT

The averange groups have High & Lowtolerance in dB relative to the selected referance value.

Stepin +/~0.02 dB. A Group must not overlap other Groups.
P? High I___—' P7 Low f__— 0 High [o20 0 Low [—DT
PB High |__— P& Low IT M1 High ’W M1 Low ’W
P5 High I—_.—— P5 Low [__— M2 High W— M2 Low |___.——
P4 High IT P4 Low |T M3 High IT M3 Low IT
P3 High ]'_..—- P3 Low [“— 4 High [___—_ b4 Low [___—_
P2 High [}__— P2 Low ’__— M5 High ,T M5 Low ,T
P1 High [g3g P1 Low (g2 M6 High |T_ ME Low [T_

Reset I Ok | Cancel | M7 High ,T M7 Low ,T

The input for each group is the uppeor tolerance in dB and the lower +iotolerance in dB
from the reference value.

Thetolerances of each group can be defined freely (4 toteri, 7 toi ori to +), but two
different groups must not overlap
This facility is for example useful to group the data into purely individual quality groups.

Limit
By define an upper and lowebsolute limit an average test will be enabled inmuode.
The testresultinedinod e wi | | di splay the fAAveo val

defined bgether with the upper and lower limits to activate this test
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[350

Upper limit et dB

Lower limit j-42.0 dB
Fesetto set Test OFF
oK Cancel l Reset l

Invert Gfx
Invert curve toggle background from black to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.

Mouse Functions
Double click middle mouse button

Toggle the fast cursor on /off.
This has the same function as the keyboard 0

Left mouse click
Left click with mousemove the cross cursor to selected measurement point.
The mouse must be within the graph area.
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Senstivity average menu

The sensitivity average menu consists of up to 5 separate sensitivity test there can be merged
together into two different average test. The test use data from frequency response the Channel A.

Channel A - Sensivity Average Test Setup ==

Include Test Limits

Test Select Avel Awve2 Frequency Value Upper Lawer
iyl I i | | |
#2 I ] ] I— ] |
GEn Sl E S | |
;2 SO I i W [ | |
;A W S | |
Average 1 ‘ ' I I
bdverage 2 | j I I

Reset I [ Ok I Cancel |

5-Sensitivity Test

To enable a sepate sensitivity test flag the Select field. Then a test is selected a test frequency
must be entered. Frequency must be within the sweep frequency range. When the test frequency is
selected the actual measured value is displayed.

Toupdate thisvalueseld anot her Awhited field or set th
To complete the sensitivity test setup a limit must be entered.

Channel A - Sensivity Average Test Setup ==
Include Test Limits
Test Select Avel Ave2 Frequency YValue Upper Lower
#1 ¥V T [0 | 43038 [400 |-46.0
g2 v r I |z -42.91 dB [332 [-44.5
#3 M T [s00 | #1218 [402 [-20.02
#4 ¥ T T [e00 | 3494dB [ [
;e I i [ i |
Average 1 ' 7 l I
Average 2 [ i l I
Reset Ok I Cancel |




The picture above the sensitivity test 1 to 4 is activated.

Sensitivity Average Test
Average test 1 and test 2 are averaigest results selected of the separasemsitivity tests.

To

activate the average test AAve 10
included and test 1 or 2 field must flagged on.
The actual measured values are displayed initref d fAVal ueo.
To complete an average test the limits must be entered.
Channel A - Sensivity Average Test Setup @
Include Test Limits
Test Select Avel Awve2 Frequency Yalue Upper Lower
#1 VT Vx| 43038 [400 [46.0
#2 W V T [0 42918 [3392 [-445
#3 vV WV Vs 41218 [402 [-20.02
#4e VW W I 800 34948 [31 [38
#5 [ W |7 i ] [
Average 1 336348 |38 [-415
Average 2 -4212dB |-40.22 [-44.44
Reset Ok | Cancel |

To accept table setup and quit menu selects Ok.

To cancel and quit menu select Cancel.

To reset all table setups select Reset.

11¢€

or

AV e



Slope test menu

The

lower limit.

de

purpose wibthsthe m8khepeetass!| ope in a
T a span. The slope test use Channel A as source. The measured slope is tested against a upper a
Slope Test Setup l&

Frequency Span Measured Slope
Start 100y, | 2ur

[~ db/KH
End 10000 |, z

™ db/Paint
Slope Limits ¥ db/Oct £.64 Dot
Upker 3.200

Presentation

s 2.8000

I~ Units ¥ Span

Reset

|l

oK Cancel |

Frequency Span
The frequency span must be within the start andreggiency of measured frequency response.

Measured Slope
The calculated slope is presented in db. The readout depends on selected units and on
presentation.

Presentation
The measured readout is in selected units or in the complete span range.
The span nage is span end frequenictart frequency.

db/KHz
Measured unit is in db / KHz for presentation in units or db / KHz for the selspted
The span in KHz is displayed right side.

db/Point
Measured unit is in db / Point for presentation in unitdto/ Point for the selected span.
The frequency curve has 250 points between start and end frequency. Evetfi¢gime

cursor are moved to left or right it step 1 point. The span in points is displayed right side.

db/Oct
Measured unit is in db@ctave for presentation in units or db / Octave for the selected
span. The span in octaves is displayed right side.



Slope Limits
The enable the Span Test an upper and lower limit must be present. To disable the test use the
reset.
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Spectrum

Thespectrum is a Power Spectrum generated out from measured data with first harmonic as
selected generator frequency.

FFT - Spectrum - X
Functions Cursor
[ Power Off ‘ Exit
641.2 nzf-12.18 dsv]

In this example the generator frequency is.B4z.
The start frequency of the display is the same as start frequency of the swiep erdi
frequency of the display depends of the sample rate.

The display range isOD dB with the upper display with same sensitivity as selected values as in
sweep menu and with each division 10 dB.

PowerOn
This start the Power Spectruanalyzedurthermore the power is seh.

Power Off
This stop the Power Spectrum analyzes furthermore the power is set off.

Key fAiPo or key fApo
This start / stop the Power Spectrum analyzes furthermore the poweons/ sét

0 Fast
See Keyboard FunctiorisFastCursor.
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0 Normal
See Keyboard FunctiorisFast Cursor.

Key fn00

You can activatand togglehe fast cursor (10mies f aster ) by pressing tFl
Ke y« ofi

Move cursor | eft. Move the generator frequenc
Key- oni

Move cursor right. Movethg e ner at or frequency HAUpO.

Invert Gfx
Invert curve toggle background from black to white and white to black.

Print
Print the graph to a printer.

Exit
Exit Power spectrum menu.

Mouse Functions

Double click middle mouse button
Toggle the fast cursor doff.
This has the same function as the keyboard A0

Left mouse click

Left click with mousemove the cross cursor to selected measurement point.
The mouse must be within the graph area.
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Monitor
To enabl e Monitor f un c tmustbe disabled infH&rdwsra Gonfigy Mo n i

menu.

As in reference mode it is possible with the feedback monitor function to output measured data
to Monitor Output.

Feedback Monitor X

QOutput measured data on Monitor Output.

[~ Monitor On

With Monitor On the channel selected by the cursgaigd to output 3.
Channel A, B and D cape selected.

Internal gain from 0 to 50 db can be selected.

The feedback is activated when Power Oacisvated® Monitor On is active.

Frequency is selected by cursor.

12¢
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Run Speaker Tests

Entering "Run” from the main menu will show you the aafalié selection of speaker setups.

The screen will be almost the same as if you were editing type setups, described in setup of
testing characteristics.

Select a valid type by entering an existing
to slect two setups. The system requests the type for system 1 and then the type for system 2.
P900Pro + and P900 Pro++ the system multiplexer have tree .seygpsm 1, 2 and 3.

P00 - Run Mode - X
Functions
Runl | R | View [ \ | | . | ¢ \ ] Stat A | Stat. B | Humber‘ \ Exit |

Type: testl Description:
Chain:
cmEn ¥ cHc
Hi-2 | B
E=2En | EBP |
BL |
.
-***_* LR - *hk Kk LR - EEE LR Tot. 1
-***_* EEE S - EEE S LR - EEE S *FxK & App. 0.0 EEEE S
-***_* LT - *hkk Kk L - EEE LR Rej. 100.0 EEEEEEs

Ready NUM

Functions can be activated by toolbar, by entering Functions pub up méreushort key
shown in pup up menu.

Note:
The green approved label is for the last test (all test together except the first). Channel b shows a
reject for the first test and approved for the rest test only if the chain function is activated.

F8
Use the key AF80 t o dstreyfvauy tminemsiovaleenRegand est v
R-values if activated. This data are displayed as well under Stat A menu.
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Following picture show same test as before, however the first one of the chaingaaphas
AVi ewo enabl ed.

WoNE:

With both pictures have the following options:

Run 1

Make a measurement. This is only valid if con
This is selected in the global setup. For system multiplexer is on make aremeast channel 1.
The control is KEYboard.

Run 2
Make a measurement. This is for system multiplexer channel 2. The control is KEYboard.

Run 3
Only on P900 Pro+ and P900 Pro++. Make a measurement. This is for system multiplexer
channel 3. The contro$ IKEYboard.

View
View the test result graphicdt.is only necessary fDifs pl ay Grapho i s di sabl
Else this function is automatically entered.

Exit View
Exit View and enter the text result mode.
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Cursor
EnterCursor submenu.

First
Display first measuremennty if chain is enabled and activated.

Second
Only on P900 Pro+ and P900 Pro++. Display second measurement only if chain is enabled and
activated.

Third

Only on P900 Pro++Display third measurement only if chain is enabled and activated.

Last
Display last measuremently if chain is enabled and activated.

Reset

Reset screen statistics. No@nly possible before making ttiest measurement arwhly if the
option is enabled in ASetup of Gl obal Par ame
Delete

Del ete |l ast statistics record if statistics

is not removed but renamed to USERDELETED.
Note. If a chain is used it is only thedadisplayed record that is marked for deletion.

Stat A

Enter on screen Statistics A if fifenabl edo in
Stat B

Enter on screen Statistics B, resul t stati st
Invert Gfx

Invert curve toggle backgrouritcbm black to white and white to black.

Number

The actual measurement displayed can be indicated by a serial number of 16 digits. If activated
the serial number is stored together with the measured data. Store measured data must be ON in
global setup.

I f the chain function is activated you must
properly serial number for each test data. If the chains have more than two tests in the chain you
can only add a serial number to the first and lastfsddta.

If increase by one is on the number will be automatic increased by 1.



U-code
This allows the user to give the actual set of data a user o889 This a useful function to
add a user reject code to the actual test.

If you start a measuremeall the tests (according to the setup and tolerances in the type setup)
will be carried out.

Depending on the setup in the global parameters you will see the resultsantgdrin text
mode (approved / rejected) or color coded in graphics mode.

If you use the "chain mode" (chain must be selected in global setup and use of a valid chain
name in your selected type) two rows of resafipear The first row and numbers are the results
for the first test in the chain. The second row and numbers are fentine rest test in the chain
lumped together. However, if you only have two tests in the chain, the second row is the results
for the second test only.

The text will show you for each individual channel, if it has been approved (Green) or rejected
(Red) yellow for 3limit if data outside # or 3% limit however still within reject limit.

Appropriate beeps will accompany the tests (as setup in the global parameters).
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Cursor Submenu

Navigation is performed equivalent to the Edit mode in thegpsaftueference parameters described
in setup of testing characteristics. In run mode you cannot change parameters as in Edit mode.

Functions Display Cursor

Zoon+ | | Power+ | ‘ | Ea |

ikr 823.1 Hz -13.56 dsv]
26

dBV

pol
s1p

20 Hz 20000 20 Hz 20000

Ready

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

Zoom +

Enl arge display at selected channel . Key fAPa
ZoomT

View all channels. Key fiPage Downo has same
Power +

Set power on output. Move cursor to select f
Power On

Setpoweromut put. Move cursor to select frequenc:
Power -

Di sabl e power on output. Key fAiPo0O as toggl e h
Power Off

Di sabl e power on output. Key AP0 as toggl e h
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Calibrate
Update master calibi@curve. Act like a compensation curve.

Display Select
Display compensatienmasters master compensation curaed second level displays as phase,
noise, THD and BL curves on / affpresent.

Move Fast
Select fast cursor. 10 time faster.

Move Normal
Select normal cursor. Disable Fast cursor.

Key A00
Toggle fast cursor Select fast cursor on / off.

Key A+0
Select active channel by use of cursor.

K e y« of
Move cursor left.

Ke y- o
Move cursor right.

Ke y_l(‘) 1]
Move cursor up to next curve.

Ke y® i

Move cursor down to next curve.

Invert Gfx
Invert curve toggle background from black to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.
Mouse Functions

Double click middle mousebutton
Toggle the fast cursor on /off.
This has the same function as the keyboard A0

Scroll mouse wheel forward
This function has the same function as the keyboard arrow up.
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Scroll mouse wheebackward
This function has the same function askbgboard arrow down.

Left mouse click

Left click with mousemove the cross cursor to selected measurement point.

The mouse must be within the graph area.

If the mouse is placed on another measured channel the cross cursor is moved to the new
channel. Ths function has the same function as the combination as mode the keyboard left and
right arrows and the keyboard fA+0 key.
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Statistics

Stat A -Varians & Collation
I f on screen statistics is fAenabledas:in the
- Rejected test in percent and the variance for each sub test.
- If resonance test or loudness test is enabled you have information in the form:
-fly) =a+bx, "a" is the average , "b" is the slope
- Last measured value
- Variance of "a"
-Correlation of result. Not e: I f "b" i
- Numbers of tests in analyze

P90D - Run Statistics
Functions

| et | Exe |

Rej in % Var. Rej in % Var.
Ch A 0.0 0.000 Ch B 0.0 0.000
Pol. 0.0 0.000 Ch C 0.0 0.000
Res. 0.0 0.000
F 0.0 0.000
Ebp 0.0 0.000
Bl 100.0 0.000
R 0.0 0.000
Ch D 0.0 0.000
Hi2 100.0 0.000
R-23 0.0 0.000
f(y) = a + bx last a b var corr no's
Z res 59.0 Hz 59..0 0.00 0.00 0.0 i
Z val 19.4 dBR 19.4 0.00 0.00 0.0 1
Z min 236.2 Hz 2362 0.00 0.00 0.0 1
Z min 11.9 dBR 11529 0.00 0.00 0.0 1
Q val 1.4 1.4 0.00 0.00 0.0 1
F val 41.8 Hz 41.8 0.00 0.00 0.0 1
R2 174.1 Hz 174.1 0.00 0.00 0.0 1
R2 12.1 dBR 1251 0.00 0.00 0.0 1

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

If you use the "chai mode" (chain must be selected in global setup and use of a valid chain

name in your selected Type) two pages of results are presented. The first page is the statistics for
the first test in the chain and the second page is for the remainder of thengstd together.

First
Select first type data.
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Second
Select second type data. P900 Pro+ and P900 Pro++ only.

Third
Select third type data. P900 Pro++ only.

Last

Select last type data. If more tha32for pro+or 4for pro++) tests in chainmpendence

channel is only from the last else approved and rejected data from all types lumped together
except the first.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.
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Stat B - Results & Distribution

This menu showthe statistics and test results for the actual test type. If the user code is
activated the statistics for the first 40 different user codes is displayed (optional).

P900 - Run Statistics Results

Functions
[ | Ext |
First Test
Type «¢e......: testl
Total test ...: 1
Total Approved: 0 = 0.00%
Total Rejected: 1 = 100.00%
€h A test wiwaws 0 = 0.00% €h ‘B ‘test: swuw: 0 = 0.00%
2. Limit test : O = 0.00% Ch C test ....: 0 = 0.00%
3. Limit test : O = 0.00% Resonance test: 0 = 0.00%
Polarity test : O = 0.00% @ test wwmswssess © = 0.00%
F-Average test: 0 = 0.00% B’ Eest iowwwivavelt 0 = 0.00%
Average 1 test: O = 0.00% EBP test .....: 0 = 0.00%
Average 2 test: O = 0.00% I test .......: O = 0.00%
Sentivity test: 0 = 0.00% BY ‘test: sewesse: 1 = 100.00%
Sentivity 1 s 0 = 0.00%
Sentivity 2 =5 0 = 0.00% Ch D test ....: 0 = 0.00%
Sentivity 3 2R 0! = 0.00%
Sentivity 4 Sl = 0.00% Thd tesk wusse: 0 = 0.00
Sentivity 5 o} = 0.00% Hi=2 Eest swwws 1 = 100.00%
Slope test ...: O = 0.00% R Eest rvemewent 0O = 0.00%
R=23 test: wwaws 0 = 0.00%
First

Select first type data.

Second
Select second type data. P900 Pro+ and P9OC+Ryoly.

Third
Select third type data. P900 Pro++ only.

Last

Select last type data. If more than 2 (3 for pro+ or 4 for pro++) tests in chain impendence
channel is only from the last else approved and rejected data from all types lumped together
except tle first.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.
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Utilities
For better to manipulate with the reference and measuring data a collection of utilities functions
can be selected under the utility menu.

Utility Select >

Process Statistical Data

Convert Statistical Data

Copy Reference Data

Expon Reference Data

Import Reference Data

Log Manager

Exit Utility

1 A utility to process the stored data in the Statistical Data file, default AAM_STAT.DAT.
The file containing all measuring data, stored in run mode if "enabled" in the global
setup.

1 A utility to convertdata stored a DAT file to plain ASCII as input forepidsheets.

1 A group of utilities to transfer setup and reference data to and from 9060isiPstems.
1 A group of utilities to export setups and reference data.

1 A group of utilities to import setups and reference data.

1 A utility a Log Manager toestoresetups and make a cleap of Log Database.

1 A utility to match two set measurement of frequency responses together.
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Process Statistical Data Utility

When entering the Statistical Data Utility, the program asks you to select a Statistical Data file.
Default A4AM_STAT.DAT.

Open Statistical Data File x
& v A > ThisPC > OS(C:) » p9%00ProdmoV1 v ') D Search p900ProdmoV1

Organize v New folder EEp I | o

[ This PC 2 Name Date modified Type
<B 3D Objects LOG 10-04-2021 12:50 File folder

I Desktop | AAM_STAT.DAT 07-04-2021 12:46 DAT File

2] Documents

& Downloads

D Music

&= Pictures

B videos Select a file to preview.

e 0S(C)

s DVD RW Drive

s HP_RECOVERY

s USB Drive (F:)

wss DVD RW Drive

s USB Drive (H:)

— USBDrive(ln v < >

File name: | adm_stat.dat v | |P630 Data Files(*.dat) v

When a Data File of the type ADATO i f opened
selected file is displayed.

In this case only 2 types are in the a4m_stat.dat file.

&) List Data File )

‘ lﬁat
test

| Cancel

Note: The program reads only the first 128 different setup types. It is a good idea to copy and
then delete the DAT file from your production line PC to avoid a message "disk full" or to be
sure that the file does not becotoe largeto make gprocess.
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After a proper selection of a valid Type you get the choices.

&) Statistical Data - Select Menu &J

Process Selected Type

Process & Extractfound Type to a File

Process & Extract & Delete found Type

Copy & Delete selected type to a File

Delete selected Type from Statistical File

Cancel

It is possible to manipulate with the stored data. The following options are possible:

14C

Process Selected Type
Process the data without manipulating any of your source data in the Stddateca
file.

Process & Extract found Type to a File
Process and extract the found and accepted data to a file (AAM_XTR.DAT is default).

Process & Extract & Delete found Type

Process and extract the data to a file and delete only the transferred data in the source
file. Found but not accepted (missed) data will be left in the source file allowing later
separate processing of missed data. Missed data is caused by mismatametgyar

as: number of channels, gain/scale, start / end frequency and number of test points.

Copy & Delete selected type to a File
Copy and Delete selected type to a file. Copies all data of the selected type to a separate
file and deletes it from theource file.

Delete selected Type from Statistical File
Delete the selected type from the selected Statistical Data file.



To process the data a selection of criteriato

& utiiity - Record Select

-Number selection - | Date selection-
Start10000000000000000 Start |0000000000
Eng  |9999999999999999 End 1999999999
Max. count ﬂ64000 Max. count ﬂ64DDU

~User Code selection- 11~ Testresults-

Stat ﬂ [ v Approved vV Rejected
End ﬂ : ~Usertest-
bax. count u I~ Approved I” Rejected
~Selectfield
™ Number field Only Ok Cancel

To select only a fraction of all stored data it is possibleeiect Number, Date, User Code
(optional), Test results, User test (optional) and Select the field.

Number selection

If the serial numbers are present in the data file, a selection of numbers to process can be
selected. A start number and an end nurnabarbe selected. The maximum number of
counts, hits i46 numbers(9999999999999999)

Note: if the data do not contain this information, as older format, the default is all,

64000.

Date selection

Start and end date can be selected within data can besgpedcand maximum of counts
/ hits. Date format is: MM, DD, YY, hh, mm.

Where MM is month, DD is date, YY is year, hh is hour and mm is minutes.

The maximum number of counts, hitsis2000. For older versions of software the
maximum number i§4000.

Codeselection

A user start and end code can be selected for the processed data. The maximum number
of counts, hits is 64000.

Note: if the data do not contain this information, as older format, the default is all,

64000.
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Test results.

It is possible to proess the data by selecting the test results. Selection can be approved,
rejected or all.
Note: if the data do not contain this information, as older format, the default is all.

Select field.

By default all data is processed this to process old fornthealata files. However it is
possible only to select new data format records containing the number selection field.

It is possible to select only a single channel if more than one channel is present. If all present

channels have to be processed jus et A Al | Channel so.
4
Channel & Channel B
Channel C Channel D
R-23
All Channels
Il f you in the Al nput channel setup0 menu have

of the active channels, you will be presented for the following screen picture, where you can select
either to present the data asorded with smoothing or as recorded-samothened. If no
smoothing is selected the display will not appear.

I f all stored data have to be processed by th
function must be selected. Ifyouwanjptad ocess the figoodo or only ¢ttt
Abado data records select instead the manual

number are displayed. If the data is stored in new format the actual test results for each
measurement can besglayed in manual mode.
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Statistical Data - Collect L—J.

Type dat

Channels ChAB.CD

Include data Automatic or Manual step by step

Automatic kanual Cancel

Manual mode

In the manual mode the actual record is displayed. By entering manual mode you can select to
display the upper and lower limits together with the data or make displays without any limits.
Graph background caretselected as black or white.

[ Utility - Select Limit & Background o
~Display Upper & Lower limits — Graph Background
v On v Black
[ Off I~ White
| n
Continue

%

Then you are asked to accept the current data or skip the record.

In the bottom line a date code and a serial number are displayed. The date is the actual date code
for the record. If the record is stored in an faldnat, the two last numbers is a sequential

number if more than one record have the same date code, else the two last numbers is seconds.
In this way no two records have the identical date code, this only for the old format.

The format is: month, date, e hour, minute and seconds.

If the selected type number is present in the reference curve setup, the displayed data is color
coded Agreeno for approved and fAredo for rej
reference type dbl curves becomes Afr e

If the selected data type you want to process is stored in your reference base with a valid upper
and lower limit the following menu appears:
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Utility functions - Utility functions — X
Functions

Include | Skip Back Results Exit

i

Type: test Tot:1 No: Miss:0

20 Hz 20000

Date:04072112384¢ Sn:

Ready NUM

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup upnenu.

Include
Include current measurement to statistical data.

Skip
Skip current measurement and go to next record.

Back
Step one record back.is possible to step up 20 records back due to all 20 results as well as

displays are stored temporallyarfile.

Continue

This command is only active when last record is found with selected type.
Continue to process accepted data.

Results
The actual test results can be displayed. This only if the data is stored in the new format.
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P9OD - Utility - Test Results
Functions

Ch A test
2. Limit test
3. Limit test
Sentivity test
Polarity test
Loudness test
F-Ave.
Slope test ...
Hi-2 test

Ave-1 test ...
Ave-2 test ...
Sen-1 test ...
Sen-2 test ...
Sen-3 test ...
Sen-4 test ...
Sen-5 test ...

Resonance freq
Resonance valu
Minimum freq.
Minimum value
Loudness value
F-Ave.

R freq

Print
Print curves orselected

Print Setup

test wieaed

value ..:
Ave-1 value ...:
Ave-2 value ...:
Slope value ...:

.: Approve
: N/A
: N/A
: N/A
: Approve
: Approve
N/A
.: N/A
.: Reject

.: N/A
.: N/A
.: N/A
.: N/A
.+ N/A
.: N/A
.: N/A

58 59,0 HZ

e: 19.48 dBR
263.9 Hz
11.99 dBR

: N/A

N/A

N/A

N/A

N/A

s 1740 Hz

8 712%14 .dBR

printer.

Select printer and settings.

Automatic mode

| f ffaut oo
appears.

mo d e

S

s el

ected

Ch B test .....: Approve
Ch C test .....: Approve
Resonance test : Approve
Q test wusaswass NAR
F test wwwwasaw'S Approve
I Eest ieesemesss NIA
EBP test ......: Approve
Bl test: wesewans Reject
R test .ueetivst Approve
Ch D test .....: Approve
Phase test ....: N/A
THA: E€8E sauiassanis N/A
R-23 test .....: Approve
O 1= 1 by = O _ S I
Foyalue: seasaass 41.26
EBP value .....: 83.9
Re value ......: 0.00
and a

Note: if no valid limits are found this suppress function doapgear.

v al

d
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Type test
Channels  |Ch AB.C.D

To suppress garbage data a suppress limit can be adde to
present references for active channel.

Enter a suppress value in dB (0 - 40).
0 = approved only.
40 = almost no suppress function.

Ch A Suppress value

Ch B Suppress value
Accept Values ‘

Ch C Suppress value

Ch C2 Suppress valle
Disable Suppress ‘

Ch D Suppress value

Fhase Suppress
0-180 deg

Thd Suppress value

Bl Suppress value

Tl rrrrr

R-23 Suppress value

It is possible to suppress unwanted stored records. This works in the following way. The value
you add as suppress value is added to your upper and lower limits to widen your present limits.
This is a way to suppress wrong measurements from your dataekdmple the speaker was
disconnected during the test you collect totally erroneous data. To add for example 10 dB or
more to your present limits, you can suppress this kind of errors but still include normal rejects
to your processing of data.
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Statistical Data - Display Collect

Display

Display graph when processing data

Reject

Reject graph when processing data

Graph Background

[ White

Black

v

ASTATI STI C

t he

n

presentation of | imits i

It is possible to choose todpass the screen presentation for each data set and jump directly to
ARej ect o

t he

speedwsetsare prdsent. pr oc e s

These

submenu.

When all data records have been processed all accepted records are displayed at the same time.

If a valid reference setup is found a proper caloding is selected.
counted. The cause could be a change of frequency range, gain or active channel number. None

of the "miss" records are prased.

At the top of the display information about the total numbeotécted record is displayed. If
for any reasons the structure of the first selected record is different from the rest a "miss" is
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Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

Continue
Continue to process displayed data.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.
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Continue

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

Limit
Add limit to display.

Stat

Enable Statistical menu Mode 1.

If the "Reject display" function has been selected the screen picture is bypassed and goes directly
to the Statistical menu Mode 1.

The statistics function processes the alread
of the following curves:

- Yellow upper and lower reference curves if selected.
- Pink average of collected data.
- Blue maximum and minimum of collected data.

- Light blue + and- 3 times standard deviation of collected data.

Invert Gfx
Invert curve toggle background frantack to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.



Statistical mode 1

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup upnenu.

Data
Go back to previous menu.

Cursor
A cursor function activates the cursor and en
the different data and reference curves can be done.

Save
The function is a sub menu. The save function allowsot@ she processed data to selected
reference curves or as a totally new type.

Select

The select is a sub menu. It is possible to select the curves to display on screen as listed in this
sub menu.
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Find

With this function tlkéd wsema damafiiendd ot hdeb
included data set or a fABest fit referenceo.
menu before processing the data with the statistics utility function. This is done like the saving

of a ARefoerpemcsed,i omMm® or AMastero curve in tl
accordingly be shown in the ASET UP OF PARAWN
The fiaverageo or fbest fito selection criter
The user can satethe average for channel A, B, C or D or any combination of these, or for the

bestfit reference.

Invert Gfx
Invert curve toggle background from black to white and white to black.

Submenus:

Save
The save function allows to store the processedtdatelected reference curves or as a totally
new type.

Save Type =
Save Limits Select Al Channels Reset Al Channels
I~ ChaA W Ch A
Save Type as:
I ChE V¥ ChEB
test
I~ ChC M ChC
 CchD ¥ ChD
ol I 7
I ¥
r 7
Cancel
I v
I 7

Select Ai Channels

Here the processed channels can be selected. Only channels processed can be
selected. In this example Ch A to Ch D are processed. If example Ch A is selected
and then the OK ipressed the ACh A is stored. This channel must be enabled in
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editmode before the Aprocess can be activated in Rmode.

ResetAi Channels
Here the processed &hannels can be reset. The reset have impact imedie and
run-mode.

Select

In this 31b menu it is possible to select the curves to display in "Mode 1" and "Mode 2". This
function is made for better to make a screen dump to a printer or disk for documentation
purposes.

Display Channels Display Curve Select Best Fit

W Ch A ¥ Upper I Cha

¥ ChB ¥ Lower I ChB

M ChC v Max ~ Chi

M ChD Vv Min CChD

r IV Ave [~ ChC2
r v +STD r

r ¥ -STD r

r _ +-5TD r

r r R-23

AvE

0] 4 Cancsl ‘

Display Curve
Select the Curves to be displayed. Selection The STD (the sigma) is done here.

Display Channels
If more than 1 set of data are present on a Display Channel selection of the data set can
selected.
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Select Best Fit
One curve ar a combination of curves teselectedascriteriafor a best fit. Best fit is
selected against the Average (AVE.) curve or a Best Fit curve, the UdeR{dBrve

Find

The find function select the records that match best to the average or the best file reference curve
selectd i n fisel ect cur v e o-fitohamel mustMe delectechas hbeve st o n
channel A.

In this example recor@7 out of total 68 or record out oB&rocessed records was found. The
date code of the unit 3107211246

P90D - Utility - Best Fit

Functions can bactivated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.

Fast
Fast Cursor is 10 times faster than normal.

Normal
Disable the cursor.

Key fn00

Toggle fast cursor on / off.

Zoom In

Enlarge display at selectedh annel . Key fAPage UpO0O has same
Zoom Out

View all channel s. Key .iPage Downo has s ame
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Zoom+

Enl arge display at selected channel. Key fAPa
Zoom-
View all channel s. Key fAiPage Downo has same
Invert Gfx

Invert curve toggle background from black to white and white to black.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.

Mouse Functions

Double click middle mouse button
Toggle the fast cursor on /off.
Thishasthesanfeuncti on as the keyboard fA00.

Scroll mouse wheel forward
This function has the same function as the keyboard arrow up.

Scroll mouse wheel backward
This function has the same function as the keyboard arrow down.

Left mouse click

Left click with mousemove the cross cursor to selected measurement point.

The mouse must be within the graph area.

If the mouse is placed on another measured channel the cross cursor is moved to the new
channel. This function has the same function as the combination asheddsyboard left

and right arrows and the keyboard A+0 key.
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Cursor - Statistical mode 2

[ 641.2 &z

Functions can be activated by toolbar, by entering Functions pub up menu or the short key
shown in pup up menu.
Note that the displayed curves have to be selectedprevious menu under Select.

Fast
Fast Cursor is 10 times faster than normal.

Normal
Disable thdastcursor.

Key A00O0

Toggle fast cursor on / off.

Zoom In

Enl arge display at selected channel. Key fdPa
Zoom Out

Viewallc hannel s. Key fiPage. Downo has same funct
Zoom+

Enl arge display at selected channel. Key fdPa
Zoom-

View all channel s. Key fiPage Downo has same
Invert Gfx

Invert curve toggle background from black to white and wioitelack.

Replace
Replace selected limit/curve with listed data.

15t



M -Start
Set start marker for part replacement.

Key Al1l0
Same function as Abtart.

M-End

Set end maker for part replacement.

I f start and end maker areapemsernhd® Bhd ywepl ma
only performed between the markers.

Key fA20
Same function as NEnd.

M-Reset
Reset markers

Key fA40
Same function as NReset.

Print
Print curves on selected printer.

Print Setup
Select printer and settings.

Mouse Functions

Double click middle mouse button
Toggle the fast cursor on /off.
This has the same function as the keyboard

Scroll mouse wheel forward
This function has the same function as the keyboard arrow up.

Scroll mouse wheel backward
Thisfunction has the same function as the keyboard arrow down.

Left mouse click

Left click with mousemove the cross cursor to selected measurement point.

The mouse must be within the graph area.

If the mouse is placed on another measured channel the aress is moved to the new

channel. This function has the same function as the combination as mode the keyboard left
and right arrows and the keyboard A+0 key.

Note:

If the scale of the display is changed from the standard setup and you want to make use of
different scale setup, you have to change the display scale before you store the data in the
A4M_STAT.DAT file. It is not possible to change the scale later on. The presentation is made
exactly as it was recorded.
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Convert Statistical Data

This function converts data types stored a DAT file, default file name is A4AM_STAT.DAT, to
plain ASCII.

When selected file

i s
can be selected or all listed data types listed

pened a | ist of
e screen by the

St ¢
C ~
D —

0
t h

After selected types to convert a Data Field Select menu appears. Here it is possible to select a
part of selected type by entering start and end tédgimal Count is 512000.





























































































































































































