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2 CLIO

CLIO
PB-4281PC SC-01
MIC-01 MIC-02 *1 ( Lite
*2 PRE-01
*2 ClioQC
*1 MIC-02
*2 PRE-01 ClioQC
2.1 PB-4281PC Sc-01

)

PB-4281PC SC-01
2 A/D DI/IA
PCI 18
SC-01 RS-232
2

MIC-01(MIC-02)

IBM-PC IBM PC
PB-4281PC

SC-01



211

2 18bit = A D/A
1Hz-22KHz
>0.01
0.01Hz
1500

( ):12 dBu (3.1V RMS)
0.1dB
( ) 0.01

2 18bit = A A/ID
+40 -40dBV
+40dBV (283Vpp)
64KO (5.6KO )
8.2V

PC
IRQ 1
RS-232 1

48 KHz 8KHz
12cm PCI
RCA 4



2.2 MIC

MIC CLIO

2.2.1 MIC-02

MIC-02 01 12cm
(MIC-01 25cm) MIC-02

MICO1

2.2.2
MIC-01
20Hz 10kHz +1dB
10kHz 20kHz +2dB ( )
130dB SPL
8mm 25cm
2.7
MIC-02 Lite
12cm 01 Lite
CLIO Lite
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2.3 PRE-01

PRE-01

C)
oV

231

2.3.2

MIC-01

171mV/Pa

PRE-01

8.2

DC

MIC-01 MIC-02

20dB

7Hz 110kHz(-3dB)

A BC

(IEC651-TYPE1)

8.2V(56000)

0
56000
1000

(@1kHz)25Vpp
(@1kHz) 0.01%

(20dB

) 7u V(
+7mA
24

20 dB ( )

) 5.3u V(A )

( )

12.5x19x5cm

900g

MIC-02

20dB

17.1mV/Pa 20dB
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2.4 CLIOQC

CLIOQC

24.1

AC

(1kHz)

2
2(Model2) 8(Model3)LINE/MIC
TTL
10W( )
0.004%
23%x9x%23
2.7kg

110-120/220-240V
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3 CLIO

3.1 PC
CLIO PB4281 PC (SC-01
Intel Pentium (
1 PCI
1 RS-232
32MB RAM

800x600 256

Microsoft Windows 95 98 ME 2000 XP
Microsoft Internet Explorer 4.01

Adobe Acrobat Reader 4

3.2
3.2.1 PCI
CLIO PB4281

1)
2)
3) PCI
CLIO
4) CLIO
5)
6) Sc-01
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3.2.2SC-01

SC-01
1) RS-2329 D 9 (RADIOSHACK CAT.#26-117)
3.1 RS-232 25 D 25 9
(RADIOSHACK CAT.#950-0271) (
CLIO Lite )
2) RCA ( )(Radio Shack Cat. #42-2481)2
CLIO Lite
( ) RCA
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3)D 15 DC

SC-01

1) LINE OUT
FROM PC

2) LINE IN
TOPC

3D 15 DC

4)SC-01 RS232C

3.4

DC

3.3

DC

RS232C

RCA

RCA

SC-01

CLIO

3.4
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PB4281 SC-01 SC-01

3.5
o A&
AUDIOMATICA
(©) " @ @ °UT@ ©)
A B A B
3.5
3.3
CLIO PCI
Windows98 SE
(0K
Windows ‘Add New Hardware Wizard’ CLIO
FPCl Multimedia Audio Device
Windows iz inztalling the zoftware for your new hardware:.
3.6
3.7 NEXT

Add New Hardware Wizard Add Mew Hardware Wizard

Thiz wizard zearches for new drivers for; ‘what do you want Windows to da?

PCl Multimedia Audio Device i+ Search for the best driver far your device.

{Recommended].

A device driver is a software program that makes a

= Display a list of all the drivers in a specific
hardware device wark. f

location, so pou can select the driver you want.

< Bach Cancel < Back I Mext > I Cancel
3.7
‘Specify a location’ CLIOwin CD-ROM CD-ROM
‘Browse...’ CD-ROM INF CLIOPCIL.INF

-16 -



( 38 )

Add New Hardware Wizard

Add New Hardware Wizard

‘wiindoves will search for new drivers in its driver database
on your hard drive, and in any of the following selected
locationz. Click Mext to start the search.

I Floppy disk drives

‘wiindowes driver file search for the device:

CLIO PE4281 PCl Audio

I~ CO-ROM dive ‘windows is now ready to install the best driver for this

device. Click Back to select a different driver, or click Mest
: . to continue.
I™ Microsaft Windows Update

Location of driver:
¥ Specify a location:

Jo-int

D:AINFACLIOPCI INF
=

< Back Mext > Cancel | < Back

Cancel

3.8

( 3.9)

Add New Hardware Wizard

CLIO PB4281 PCl Audio

‘windows has finizhed installing the software that your new
hardware device requires.

< Bachk

3.9

Cancel

‘My Computer’

3.10

Sypztem Properties

General Device Manager I Hardware F'rofilesl Perfarmance |

& \fiew devices by tope  View devices by connection

; =y Floppy disk controllers ;I
2y Hard disk controllers

) tonitors
Ty Mouse

, C-Media PCIl Audio Legacy Device
, ChIET38/C300 PO Audio Deviee
, 005 Mode MPU-401 Ermulator

, Gameport Joystick

, MPU-401 Compatible

] System devices

v Universal Senial Bus controllers

Create Shorkout Properties Fiefrash | Remave I Print.. |

Rename

Explore
Find...

tap Metwork, Drive...
Dizconnect Metwark Drive...

Ll

Cloze | [Eatize] |

3.10
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‘Sound video and game controllers’ ‘CLIO PB4281 PCI Audio’

Windows XP Windows
Windows XP
CLIO

"Crystal SoundFusion(tm) CS4281 WDM Audio”

[ ]
[ ]

CLIOwin CD-ROM inf2k CLIO2K.INF
Windows XP
34

PB-4281 CLIOwin
CLIOwin CD-ROM SETUP.EXE
CLIOwin
3.5 CLIO

SC-01

3.26

PB-4281
EEPROM CLIO
3.27 CLIO

SC-01
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(37010009

Firmware release Serial number

3.27
CLIO sc-01 SC-01 PB-4281
(CLIO Box)
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3.6 CLIOwin

CLIOwin

Windows Start Menu Program Cliowinpci

RA

BR CLID - ELECTRICAL & ACOUSTICAL TESTS
File  Analyziz Contral:  ‘window  Help

CLIOwin

EEHAE NEL~xTs% [MF 4 v - |08 2 v e o4

Measurerm ent control Generator control Input contral
Phantom
OLutput level [nput sensitivity QCBor confral
Autoscale
CLIO
Ciown 3|
The CLIO Box iz niot regponding
File>Setup>Hardware (6.3.6
4
3.6.1
1kHz  Sinusoid( )
A (In-Out Loop & )
CLIO Box A A
CLIO
i 1KHz ( 1031.25Hz
) F4

-20-
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ER CLID - ELECTRICAL & ACOUSTICAL TESTS !E
File  &nalpsis  Controls  “findow Help

BHIS MBlAxwTsO [ [[08 a v - | [08 a s | o] 57

B Multi-Meter =] S
fx @ Q[ =R - R NG S
| SN 251N MLS  WHITE  PINK FILE | SET |+D.1dB +1ciB -ldB -0.1cB

0.690 vm

|Filename' | RUNNING

3.10

0.6 0.9V 0.7v

N 0.77V(-2.2dBV)

3.7 ( )
15 20
CLIOBox
File (6.3.5) Calibration Yes
CLIO
Progress indicator

Proceeding with MLS Calibration

This Step will take about b sec.
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3.71

B CLID - ELECTRICAL & ACOUSTICAL TESTS =[=]E3
File  Analpsiz Controls  Window Help

BEAS | NS v | 0P 4 v g [08 4 v Xt |
=
oo B @[~ 8 @& [[ne Zlev =[Unsmoothed =]

1D.DAv¢X Q II‘EI‘Z‘D@D@'_IED 180.0
dBy Deg
oo 108.0
10.0 360
20.0 -36.0
0.0 @ Sinusoidal = =13
. @A E @01 0F T ([Eemev  [unmeotes =
2 100 -~ v 23X e @OFZO@O0OE- B0
- 100 180.0
Filenarme: |a dDBE ?gagﬂ
-10.0 360
-200 -36.0
-30.0 -108.0
-0.0 -180.0
10 100 1k Hz 10k 20k
Filename: |CHA dBY Unsmoothed Stepped  Delay [ms): 0.000 Dist Rise [d8]: 300,
3.11
0dBu
( 5.4.3 )
A &5
MLS N MLS GO
MLS 1 3.11
1 -5.2dBV
0dBu MLS
M
GO L 25
3.11
-2.2dBV 0dBu
2
T ( 3.11)
0 35.1 1kHz 3.12
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BR CLID - ELECTRICAL & ACOUSTICAL TESTS
File Analpsiz Contiols Window Help

- O]

EHAE | S~ T % | (b [[00EF 2 v - |08V 2 v & Py g | | [#e8

-

B Multi-Meter O <]

T w | | Q ||VOItage 'IW'I% vIEHA 'lFast 'I| a v $ X ‘@

| S 23 MLS  WHITE  PINK FILE | SET | +0.1cB  +1cB -1dB -0.1dB

0.774

0o b 40 00 [ 1.00
|Filename: | RUNMIMNG ... 4
3.12
3.8 CLIO
CLIO 1
CLIOwin
CLIO 3.4
CLIOwin CLIO
CLIO
CLIOwin
4

info@audiomatica.com www.audiomatica.com

CLIO

101-0021 4-13-7 2F
TEL 03-5296-9265 FAX 03-5296-9266
. jack@mtc.biglobe.ne.jp

CLIO
CLIO
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5 CLIOWIN

5.1
CLIOwin
6
&
&
5.2

ER CLID - ELECTRICAL & ACOUSTICAL TESTS
File  Analysiz  Control:  Window Help

IS[=1 3

BEAES | ME b v Ts 0% | [008 a v off - | [I8 a v & Py pl |

R HelpOnLine

A== e

IS [=] E3

A » M« DEE| 8| B8

CLIO

ELECTRICAL & ACOUSTICAL TESTS

CLIOwin

User's Manual

Version 6.0
Ui oras ¥ m[ees =051 | E I<|

Acrobat Reader
Adobe(www.adobe.com)

Program>CLIOwin

5.1 CLIOwin
F1
Adobe Acrobat Reader( 4 )

CLIOwin CD-ROM

CLIOwin
CLIOwin help

( ) Acrobat
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Help Menu(5.6.5 ) Audiomatica
CLIOwin

5.3 CLIOwin

5.2 CLIOwin

B2 CLID - ELECTRICAL & ACOUSTICAL TESTS

5.2 CLIOwin
(CLIOQC )
54
6

54.1

( 5.6.2) ( )

3 (564 )

I mLs
£
b FrT
Y Sinusoidal

Ts Thiele&Small Parameters
% Quality control processor
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5.4.2

CLIO Box
& A A
& B B
543

CLIO

F4
8.3.1.
(dBu)
?( F7) 2 ( F8) 1dB
F7 F8 0.1dB
g /
ESC 5.3
(Generator drop down menu)(
PromptOnPlay
1kHz
Waming 3|
& Start plaving?
E Cancel |
5.3
SET (8.3.1
3 o
g
1kHz
PromptOnPlay

5.3)

54

g .@ Iv | | OdBY  a
Sin
TwoSin
klz
File

v PromptOnFlay

-26 -
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(Bursted) sinusoid: Time On  Time Off

Generator Input Form E2 |

Frequency [Hz] |1|:|IIIIII.IIIIII

Time On [ms]  [0.00

Time Off[ms] |00

Cancel |

Two tones signal:2

GenowatorioputFomn ___________ |
Freq 1 [Hz] |1EIIIIIII.IIIIII
Freq 2 [Hz] {2000.00
Level 1[%] |5|1nn
Level 2 [34] |5|1nn
Cancel |

MLS sequence:

Generator Input Form E2 |
MLS Size Wk j

Cancel |
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Signal file:

Generator Input Form

File Mame

54.4

X

2de

545

ty

MIC-01 MIC-02

'

e

-28-

Select a Signal File
Lack i [ 3 Siona [ cil

Demo W] aLL32768 W muULTIN024

aid W ALL4096 [ MULTIZ048

ALL1024 Wi aLs1z [ uLTI4098

ALL1E334 TR W@ muLTIST2
AL L4096.515 ALLZ048 @ MPULSEMNEGATIVE) [ PIMKT024
ALL2E6 @ MPuLSEPOSITIVE) [ PINK 16384
Browsze | q |
File name:  [ALLT024

. Cancel | Files of type: ISignaI filess [*.sig) ﬂ Cancsl |/
£

(dBu)

F9) ? ( F10) 10dB
S/N
8.2V
Microphone Sensitivity E2 |
CHA Mic Sensitivity my/Pa |17
CHE Mic Sensitivity my/Pa |17.00
CHA Mic Carrection ™
CHE Mic Carrection ™
Cancel |
5.5
(Pa dBSPL)
CLIO



2

a) MIC-01
b) PRE-01

20dB

A

8.4.1

Freq
1000
4000
8000
10000
15000
20000

1
2 MIC-01

5.4.6

I

MIC-02

dB

0.25
0.33
0.5
1.75
2.5

MLS

10

(  5.7.1)

94dBSPL

MICA.CAL

Phase

[oNeoNeoloNoNe]

MIC-01

MICB.CAL

-29-
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5.5

CLIO

5.5.1 CLIOQC

External Hardware Controls dialog box

e BITO

— BIT 1

e BIT 2

i BIT3

'Ll

BIT7

1)

ﬁfkbe§%PHQ§%FbQﬁ%$éﬂﬁ

CLIOQC AMPLIFIER
AND SWITCHBOX
CONTROL

OUTLINE ET1/ST1
CONTROL

External Hardware E2 |

=1=N i

~CLIOGC Amplifier & Switch Box Controls ——

= Input 1 " Input 5

= |rput 2 = |nput B

= |rput 3 = |nput 7

= |nput 4 = |nput 2

= Imp Intermal = Imp | Sense
Type | Sense B [Ohm]
[Modelz | [0.110

5.7 CLIOQC

CLIOQC

-30-

Amplifier&Switchbox Model

)

Amplifier&Switchbox



5.5.2

External Hardware |

=) =

~Turntable Controlz

L Single Pulse

~™% Link To Measurement

Fezolution [Deq] Speed [RPM]

|5.n |III.?5IZI
5.8
Outline ET/ST Turntable
Bit7
PC DB25 ET/ST DB9
Pin9 pin2
Pin22 pind

Connecting cable to PC parallel port

O—n i

|| S— i | S— [

\—‘ LT [

5.9 Outline ET/ST

Single pulse

Link To Measurement

1 MLS
12

CLIOwin
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5.6

MLS

5.6.1

F3

F2
ALT+F2
SHIFT+F2
CTRL+F2
ALT+P

F6

CLIOwin

FFT

(File)

6

BE CLID - ELECTRICAL & ACOUSTICAL TES

Filz | Analysis  Contrals indow  Help

= |l HLs Cikebd | A, s Tg !
[ wateral Chlew/ [
| EFT Chil+F
™ Sinuzoidal Clrl+5
%% Multi Meter F4
E TES Parameters Go G
u[; Quality Contral — Chrl+0
5.10
(6.3.1 )
ASCII
(-wmf)
ON/OFF (5.4.6 )
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5.6.2 (Analysis)

BE CLID - ELECTRICAL & ACOUS

File lm Controls Window H
= |l HLs Chil+hd |
T E waterfall Cilswf [
|, EFT Chil+F
™ Sinuzoidal Chrl+5
2% Multi Meter F4
T5 T25 Parameters  Chrl+T
u[; Buality Control Chrl+G1

511
CTRL+M MLS
CTRL+W
CTRL+F FFT
CTRL+S
F4
CTRL+T & (Thiele&Small)
CTRL+Q Quality Control
BE CLIO - ELECTRICAL & ACOUSTICAL TESTS BECLID - ELECTRICAL & ACOUSTICAL TESTS
F|Ie &nalpsiz  Controls Window  Help Flle fnalpsiz  Contrals Window  Help
= | s | EE o ;
O ﬂaterfall Cil+! Autozave L[ E wateal Chrl+af Autozave
lu, FFT Ctrl+F Loap lu. FFT Chrl+F Loop
" Sinuzoidal Chrl+5 Process "y Sinuzoidal Chil+5 Process
% Multi Meter F4 Fracessing Toals % Multi Meter Fa Frocessing Tools
Ts T&5 Parameters  Chil+T Settings 5 Tg T&S Parameters  Chil+T Settings 5
Ql: Quality Contral - Ctrk Time T ul: Quality Control Chrl+0l |7 Tirne T
|7 Erequency F Frequency F
Ehase P |7 Impulze |
Group Delay ] Step P
Schioeder Decay D
ETC E
5.12 MLS
G MLS T
S @
T MLS L
F MLS M
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mQo T —

w

wWITO " 40O

(Frequency domain)

i
&

(Time domain)

-
T

(Schroeder Decay)
b

™

BE CLID - ELECTRICAL & ACOUSTICAL TESTS

Filz | Analysis  Contrals indow  Help
= | T mLs CulsM |~ e Te O
Go [

|, EFT Chil+F Setlings S
™ Sinuzoidal Chrl+5 Expand
ﬁ% kdult b eter F4 Compress
T5 T&S Parameters  Chl+T Marker M
u[; Buality Contral Chrl+0 |

5.13

=
@

BS CLID - ELECTRICAL & ACOUSTICAL TESTS
File | Analysiz  Contrals Mindow  Help

= |17 s CulsM | xx Tg Q¢ | | 0
2 waterfal Chrl+iaf
L. R - e
™ Sinuzoidal Chil+5 Continue
X% Multi Meter Fd4 Stop T
Tg T&5 Parameters  Chrl+T .
0 ; Internal Trigger |
¢ Quality Contral Chrl+0 Time Data o
Hold H
Settings 5

514 FFT
FFT 2
FFT
L
ﬁ_i\?
~
4
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BE CLID - ELECTRICAL & ACOUSTICAL TESTS
Filz | Analysiz  Contrals Mindow  Help

= | T MLS ColeM [~y win Tg O | &5
[ wateral Chrl+iad
| EFT Chil+F
Y sinusoidal Go G
ﬁ% kdult b eter F4 Autozave
T5 T285 Parameters  Chrl+T Process
u[; Buality Contral Chrl+0 Proceszsing Tools
Settings S
Bhaze F
Second 2
Third 3
Fourth 4
Fifth 5
5.15
G 2
ESC
s @
P i
2 2 n
3 3 i
4 4 i
5 5 ¥
BS CLID - ELECTRICAL & ACOUSTICAL TESTS
File | Analysiz  Contrals Window  Help
= | T mMLs Ciebt |~y sgx Tg Q¢ | | OO0
S8 w/aterfal Chrl+iaf
| FFT Chil+F
™ Sinuzoidal Chl+5
] Multi Meter Go G
Tg T&5 Parameters  Chi+T Minimized
QE Huality Contral Chrl+0 Stop T
Drizplay Al
|7 Generator Control
5.16
G 2
T
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5.6.3

ESC
SHIFT+F8
F8

F7
SHIFT+F7
F10

F9
CTRL+P
SHIFT+F1
SHIFT+F4

BE CLID - ELECTRICAL & ACOUSTICAL TES
Filz | Analysis  Contrals indow  Help

= |l HLs Cikebd | A, s Tg !

[ wateral Chlew/ [
| EFT Chil+F
™ Sinuzoidal Clrl+5
%% Multi Meter F4
E TES Parameters Go G
u[; Quality Contral — Chrl+0
517 T&S

(Controls)
CLIO

542 543 544 55

BE CLID - ELECTRICAL & ACOUSTICAL TESTS
Filz  Analpsis | Controlz  Mindow  Help

= B = 4}l Kil Generatar Esc
4 Generate
Output Level +0.71d8 Shift+F3
Cutput Lewvel +1dB Fa
Output Level -1dB F¥

Cutput Level -0.1dE Shift+F7

t5% Ch & In Out Loop
5 ChE In Out Loop

-

Y |nput Autorange

[nput Full Scale +1048 F10

[nput Full Szale -10d8 F3
t‘f bic Power Supply Chrl+FP
g% Mic Settings Shift+F1

(=1 External Hardware Shift+F4

5.18
i
0.1dB SHIFT ?
1dB ?
1dB ?
0.1dB SHIFT ?
10dB ?
10dB ?
/ 0
1M
=3
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5.6.4 (Window)

Window ( )

a CLID - ELECTRICAL & ACOUSTICAL TESTS
Fil= Analysiz Contrals | wWindow Help

SHAG | I T

LCazcade

I =l

1 MLS - Freguency Rezponze
2 Wiaterfall
v JFFT -1/6 OCTAYE

5.19 Window

5.6.5 (Help)

Audiomatica
Audiomatica FAX

BE CLID - ELECTRICAL & ACOUSTICAL TESTS

Eile  Analyzis  Controls  Window | Help

EEdHNES  IME . CUoHep FI [00dE a w of - | | 0GBV & o

LContents

How To ... Understand the Basic Connections

CLI0Win Home Page Connect a microphone

Audiomatica Home Page Connect the AmplifierdS witchBox

IUndergtand the Measzurement Dizplay

About tMeasure Frequency Fesponse

Program an MLS Process
teazure Impedance
Ewaluate T&S Parameters

5.20
F1
5.7
CLIO

: +40dBV (283V peak-to peak)
: +12dBu (3.1Vrms) ( )

: 64kO

: 1500
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5.7.1 CLIO

CLIO 4 RCA ( 5.21) 2
2 2 10
B B A

©) CLIO A ©

AUDIOMATICA

0 0-0 O-0 ¢

521
A B A-B
( 5.18)
1 A-B
A ( ) 1 B (
) 2
INPUT A f————m———————— ) — *
""""""""" 7Y _
CLIO INPUT B oo v
OUTPUT A —— G
OUTPUT B 1
5.22
:CLIO (
) 2
CLIO A-B
CLIO 1
CLIO 1
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5.7.2

( ) CLIO
MIC-01( MIC-02) CLIO
phantom button ty
CLIO
5.23
MIC-01( MIC-02) CLIO
MIC-01
CLIO
INPUT (ACR B)
CLIO
OUTPUT (AORB)
MIC-01 OR MIC-02
C——— F————

BLACK

RED

\RED

BLACK

POWER AMALIFIER

e U N

5.23
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5.7.3 CLIOQC

5.24 5.25

5.24

5.25

CLIOQC

INPUT A

INPUT B

CLIO

OUTPUT A

OUTPUT B

LPT PORT K

BLACK

CLIOQC AMPLIFIER&SWITCHBOX

I SENSE

H RED

INPUT 1

INPUT 2

INPUT &

"

10 dB

Bl

FROM CLIO

-
L.

TOCLO

13

INPUT A&

5.24

INPUT B

CLIO

OUTPUT A

OUTPUT B

LPT PORT K

CLIOQC AMPLIFIER&SWITCHBOX

| SENSE

INPUT 1

INPUT 2

INPUT 8

™

10dB

RED -\_I

FROM CLO

-
L

TOCLIO

5.25
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6.1

5 CLIOwin

CLIO

6.2

CLIOwin

=R
1% MLS

B
MLS

?gu MLS

FFT&RTA

B
h

|
;E% Tes

CLIOwin
CLIOwin
CLIOwin
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6.3
6.1 File Export 55.1

BE CLID - ELECTRICAL & ACOUSTICAL TESTS
File A&nalpzis  Controls  Window  Help

& Gper 3l ~ o Tg O
n Save Fz
ﬁ Autozave ... Al+F2
—'=£| Hotes
Expart k Data Shift+F2
% Prirt AP Graphicz  Chl+F2
I8 sutoscale F&
Calibratian
Setup
E uit
I
6.1
6.3.1
= CLIO
1
MLS (*.mls) (*.mlsi)
FFT FFT (*.fit) CLIO4 RTA (*.rta)
(Sinusoidal) (*.sin) (*.sini)
CLIO4 (*.frs) CLIO4 (*.imp).
Look [ 3 e =] ci|
|1 bose am ﬂ boze sub max @ wifadm
1 demo @ boze sub min
] polar @ bosze sub narm
1 rum @ esbneanwoofer
@ alma @ zea3103mm
E alma ﬁ wifa

File: narme: |seas1I]3mm Open I
j Cancel |

_.| ..................................................... i

Filez of type:
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MLS (*.mls) (*.mlsi)
(Sinusoidal) (*.sin) (*.sini)
CLIOwin

= MLS 2

AutoSave Sottings K|
== NI Y P

Fath
|E:'x-:IiDEIZIEIEI'\D ata

Raot File Mame

Iru:f deqg

Start 45
Increment

Toatal Hurmber 3

Ll

Cancel

6.3 Autosave settings

4 Path( )
6.3 C:¥CLIO2000¥data Root File Name
6.3 “rcf deg’

Start( ) Root File Name

2 10 "00”

6.3 -45 C:¥clio2000¥data¥rcf
deg-4500
Increment( ) 6.3 2
(Increment 50 ) c¥clio2000¥data¥rcf deg-4000
Total Number( )
(.asd) ( )
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Motes about measurement [check boxes to print):

|

6.4 Notes dialog

6.3.2

&

6.3.3

File> Export> Data
CLIOwin ASCII (*.txt)

Export

Frequency D ata

MLS> Display Frequency Data

256 2048

MLS> FFT Frequency Data
MLS

-44 -

6.3.5
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MLS> Time Data

FFT> Display Frequency Data
FFT

2048

FFT> FFT Frequency Data
FFT

FFT> Last FFT Data
FFT FFT

FFT> Last Time Data
FFT

Sinusoidal> Frequency> Data
Sinusoidal> Frequency Data + Harmonics

T&S> T&S Parameters
&

6.3.4
File> Export> Graphics

ClioWin (*.emf)
(6.6 )

Export Graphic File |

E xport

[ Black&\white Cancel

6.6

Black&White

=45 -

(.bmp)



6.3.5

File> Calibration

CLIO
3.5.1
CLIO
CLIO
6.3.6 (SETUP)
File> Setup

CLID Setup

( .6.3)

|
|
L]
n
|
n
||
n
||
o
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5 . 1234

Printing colorscheme ( )
"Default”

File> Setup> Hardware
6.8 Hardware CLIO
coM1

CLIO Setup

CLIO PE4231
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6.3.7

CLIOwin cliowin.exe
c:¥Program Files¥Audiomatica¥cliowinpci Start Menu> Programs>
Cliowinpci CLIOwin cliowin.exe
CLIOwin cliopci.stp configuration file
(5.4.2 )
(5.4.3 )
(5.4.3 )
(5.4.3 )
544 741 )
CLIOQC (5.4.5 )
(6.3.6 )
(7.2.1 )
(7.3.3 )
:cliopci.stp
6.3.8

MLS FFT Sinusoidal
Save Settings ( 6.9 9 10 11
12

¥ Save Settings | 0K, I Default | Cancel |

6.9 Save Settings
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7.1
CLIOwin
(CMI) FFT MLS
CMI CLIOwin
7.2
7.1
&ctive Curve Zoom Owerlays
« v 32X Qe [OOEFEE0O0Er ®mM0
Active 1500
| Marker Curve ?;;D
Right 3488 — T \ Left
L]
Y Scale = -H 30 ¥Scale
(Actve) / B {Inactive)
i \‘\J\f/‘ i -]
=] n -36.0
all / ",
— i 1080
Overlay
l
1800
20 100 23777 Tk Hz 10k 20k
Freguency scale
7.1
Active Curve
Overlay( )
Active Curve 6 1 5
Marker
Active Curve( )
Zoom( / ) Ovarlay( ) 3
Y ) ( ) Y
1 Active Curve(
FFT
( ) 75 MLS
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N
w

REEERES 2Me ()

7.5

(1]
[Shift]+[1 ]
[v]

[Shift]+[L ]

L1

b4

ga b~ WDN B

(FFT

6.3.6

)

-50 -

(FFT

)



7.6 MLS

7.2)

(

(Time Domain)

MLS

e e e L e

1 1 1
1 1 1
1 | |
1 1 1
1 1 1

I Y
1 1 1

U U |
I 1 1 1
| 1 1 1
U | |
I 1 1

4
I
|

4
I

1 1
1 1
L L
1 1
1 1
i [
1 1 1
1 1 1
i [
1 1 1

1
1
L
1
1
L
1

0.50

i
0.40F--|----

.20 -+4---

010} - -
020F--|----

040} - -|- - - -
050

a0 16 24 32 40 43 56 B4 mz 72 80
7.2

0.00

+F 4
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8.1
CLIOwin
(dBSPL dBA dBC)
(Vv dBV dBu dBr)
(Hz)
(% dB)
L-C-R (H uF O)
F4
CLIO
CLIO CLIOwin
8.2
E Multi-M eter _ O] =)
o | @ Q | voeee =R T -Joia =lFest Z]| ~ v 4 X (@
| S 25N MLS WHITE PRk FILE | SET |+D.1dEI +1dB -1dB -01dB
Pressure 12717 dBSPL ™ 0032 %
0 775 Wottage 0775 vrms
= Vrms Frequency 1000 Hz MWD 30908 %
R D40 0.E0 050 1.00
|Fi|enarne: | RUNNING ... p
8.1
8.2.1
T
x (8.3.2 )
Q
= ( ) 8.3.3 85.1
i / (8.3.1 ) CLIOwin

global settings
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8.2.2

parameter
Unit
Channel
Integration

8.3

CLIOwin
(OdBu

8.3.1

toolbar)

SIN
2SIN

MLS
WHITE
PINK
FILE
SET
543
+0.1dB

+1dB
-1dB
-0.1dB

543

50%

0.1dB

1dB
1dB
0.1dB

(125ms) (1s)

Magnifier
( 8.1)

&

White.sig

pink13.sig

SHIFT+F8
F8

F8
SHIFT+F8
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LCR
34.1 1kHz
CLIOwin
% dB
( )
125m

(Generator control

1031.25Hz
1031.25Hz+2062.5Hz

16383MLS
all4096.sig
SHIFT+?
?
?
SHIFT+?



8.3.2

x (Relative
Button) 8.2
oltage x|
0.775 Vrms
8.2
FFT
FFT Go L 2 ( 86 )
THD 8.3
0dBu  1kHz CLIO
B FFT M=k
W -G 2 A S [Haing =& =l[eev =T =] 11
DDAvex e @DNORBOBCOOAEC BECO
dBv ‘ ‘
e «
400 0
0.033 %
-60.0
-a0.0
-100.0 l ‘
0.00 2000 4000 EOO0 anon 0000 12000 14000 16000 Hz 18000 20000
|Filename: |CHA &V 51.2kHz 4096 Hanning p
8.3
8.3.3 (Global reference level)
dBRel
351
CLIO
-5.2dBV
3.30 &5 CLIO
( A A) MLS MLS  (
MLS ) Go 0.54V
MLS Slow integration
= Yes
(Global Reference Level)
8.4 Reference Level( ) 0.545V

-54 -



B Multi-Meter

= (O] x|
@ > | | Q ||VOItage 'llVrms ‘li’TIEHA VIIWVI| - v =2 T |W
SM 25N | ms  WHTE  PNK FLE | Reset -0.1dB
Fieference Level = 0.545
0 . 54 5 Vrms
000 1 R 050 ogg 1.0
|Fi|ename: | A
8.4
av ) Reset
dBRel OdBRel
MLS
MLS dBRel
8.5 OdBRel
ﬁ MLS5 - Frequency Responsze —[0O] =]
oo = i@ L~ 0@ [[oHa R =lfunsmoohed =] 00 00
-av$I Qe [DNOZOBOGE@C BC a0
Deg
108.0
36.0
-36.0
-108.0
-180.0
20 100 1k Hz 10k 20k
Filenarne: CHA dBRel Unsmoothed 51.2kHz 16K Rectangular 4
8.5
8.4
Pressure 3
dBA dBC dBSPL 20u Pa
CLIOwin
(544 ) dBA dBC
2

IEC-651
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8.4.1

x
94dB
(mV/Pa) CLIOwin
:""v"rms VI EIvIEH.-'i‘-. '"Fast vI |
FLE | Beset
Feference Level = 0775
8.6
18mV/Pa Audiomatica MIC-01( MIC-02)
A
8.7 Bruel&Kjaer 4231 MIC-02

HA

8.8

& fou are about to change Microphone Sensitivity | Continug?

8.8
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Yes A
(5.4.4 )

8.5 LCR

(Internal Mode)
13

Magnifier

8.5.1

8.9 &5 Go

8.10 4.8H
2510Hz
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KA Multi-Meter - O]

@ > | ||§ | Ilnductance '"'l% vICHA v”Fast Vl| ao v 2T |@

=] (M RAEESAEIES R FILLE | EET | OB i olE ol - ol E

Pressure dBSPL

THD %
4 8 5 9 Vol e
. mH IMD %

Freguency 2510 Hz

0o 25 50 75 we T gs

Fienane: | RUNNING . 4
8.10
8.6 FFT
FFT
FFT (FFT )
FFT
2 FFT )
( )
‘Multi-Meter (FFT slave)’ FFT
Go&Stop FFT  Go&Stop
Integration Setting
FFT Integration Setting
Integration FFT average
LCR
LCR

FFT

- 58 -



9 FFT

9.1
FFT (FFT)
(narrowbands) 1/3
1/60ct (RTA)
2

9.2 FFT

U FFT - 173 OCTAVE (o] x]

o - | £ | L % = & IHectanguIar V“.t’-\ 'IIdBV V“E 'l 20

-~ v $ X @, e O aFEO0@r BE
U
SRS \M
20 100 1* Hz 10k 20k
|Filename: |EHA BV 51.2kHz 1633¢ Rectangular | p
9.1 FFT
9.1 FFT RTA FFT
FFT @3 )
(1/3oct 1/60ct )
FFT "FFT 1/3 OCTAVE"  "FFT 1/6
OCTAVE" ( 91 )
( )
7 55.2
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9.2.1

® FFT (RTA)
Continue
9.6

ST

JeF T8

FFT
% FFT

9.2.2

data window

- (Rectangular ( )
- (Hanning)

- (Hamming)

- (Blackman)

- (Bartlett( )

- (FlatTop)

Channel display

Y scale units

Target averages
FFT
9.5

Number of averages display

9.5
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9.3 FFT

FFT Setungs

FFT size
Sampling
Hold Function

Freq Axis

Delay
Averaging

9.4 FFT

FFT

FFT

65536

L] o

9.2 FFT

FFT

6400Hz

FFT RTA

(RTA) (

CD-ROM

(RTA)

-61 -

256

51200, 25600, 12800,

(ms) o7 )
(9.5)

8 ) MLS

FFT
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CLIOwin ( ) (

) 11.4
119 11.10 1111 2kHz 10ms
( 5.4.3 ) FFT
11.9
A11.9
114
+
FFT 1.5ms 1111
all4096.sig FILE
4096 1 FFT
51200Hz 4096 12.5Hz
FFT FFT
(RTA)
CLIOwin pink16384.sig
MLS
(RTA)
1 FFT
16k pink16384.sig
1k 1000 1024 16384 1024 x16000 16k 16384
RTA (
)
CLIO
CD 9.3

CD-ROM
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Audiomatica Srl FFT - 1/3 OCTAVE 08/07/2001 9.33.29
0.0 N CLIO ]

daBvf
200

: I a0 N o e —

i U il T — — |

U g
400
-60.0 :
-80.0 :
-100.0 I

20 100 1k Hz 10k 20k

File: CHA dBV 51.2kHz 16384 Hanning

9.3
3 5dB
Audio Precision System 2
CD CD692 CD 4
3 CD (Pioneer
DVD Player plus Crystal Sound Fusion PCI Audio)
(RTA) 20-20kHz
16K  FFT FFT
9.5 (Averaging)
FFT RTA
CLIOwin

Target Average

(Linear averaging)
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9.4 1kHz FFT 100

FFT 10/07/01 17.07.38

Audiomatica Stl FFT 10/07/01 17.07.24

o.
cLio

Audiomatica Stl

cLio

a

Johugth] (n O IR0 O Y AT AVIINNY ST PR VTR e

-120.0

I\WI N .‘HVA (! “‘I‘\ AN ‘Am‘l“ AL“H‘JIH il I h‘u‘Jl I L Il ” IM“ |I‘|.“‘\‘MIW h%

-150.
0.00 2000 4000 6000 8000 10000 12000 14000 16000 Hz 18000 20000

File: CHA dBV 51.2kHz 4096 Rectangular

0.00 2000 4000 6000 8000 10000 12000 14000 16000 Hz 18000 20000

File: CHA dBV 51.2kHz 4096 Rectangular

9.4

9 100

Go continue

5 B
v LContinue

-

9.5

9.6

(RTA) (1/3oct) 2
10 continue

-25 +25 11 10

continue
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Audiomatica Srl FFT - 1/3 OCTAVE 10/07/01 18.07.43

80.0

CcLIO
dBSPL|
70.0
L H :F:|=
eo.of |_[
50.of ’_‘ZJ— B
400}
30.0:
100 1k Hz 10k 20k
File: CHA dBSPL 51.2kHz 16384 Rectangular
9.6
9.6 (OSCILLOSCOPE)
FFT (RTA) 9.7
FFT 100Hz
EAFFT =1 |

@ = ‘ "E’gp} {‘SEIFlactangu\ar VIA Vl dBY ‘"7 -1

- %I Q6 mOROBO@C- B0

i}

dBy

-20.0

-40.0
-B0L.0

-80.0

-00.0

20 o0 1k Hz 10k

20k

® Q

1.000

i \ \ \ \ \

] T A A A A N A A /”\\ /\\

\ \
oA A A A A A A A

-1.000

oo 100 0 30 40 50 &0 70 8 ms 90 100
[ — |CHA BV 51.2kHz 16384 Rectangular | y
9.7
CLIO
1 9.8

100Hz
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320ms

16K FFT 51200Hz

IS[=1E3

T - | & | ﬂ_@rz« b |Rectangular @ m’mmﬁ

WA rrr

@6 mNOROBOEC 6O

=t T R )

20k,

10k

1k

100

Q o,
O nhh Lhonn hohohon

AT
1

nnnnnnnﬂ]nnnnnn L

P

THIERATAVATA AR
1l

L I A A

LB A

[ = R = R =
(=T R =
- O o o o -

400 mz 480 500

100 150 200 250 300 350

50

|EHA dBY 51.2kHz 16384 Rectangular

|F|\ename

9.8

9.7 FFT

FFT

FFT

Go&Stop

FFT

8.6
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10 MLS
10.1
MLS (Maximum Length Sequences)
MLS

( FFT )
MLS

CLIO

MLS

10.2 MLS
B8 MLS - Frequency Response _1Of x|
BE®A 5 L~ 80 [ =&l =]
-« v eI Q6 @DNORO@OAr B0
10.0 180.0
dey Deg
0.0 108.0
-0.0 360
-20.0 -36.0
-30.0 -108.0
-40.0 -180.0
20 100 1k Hz 10k 20k
‘Filename: CHA dBY Unsmoothed 51.2kHz 16K Rectangular 4
10.1
10.2.1
B MLS
6.3.1
o OFF
MLS
-2
® MLS
r+ MLS
4 MLS
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10.2.2

Input channel

Y scale unit
(dBV dBu dBRel) (dBSPL)

Smoothing

10.2.3 MLS

MLS Settings

sampling
size
MLS
window
rectangular Hanning Blackman

Hanning Blackman (2/2)
FFT

9 FFT

Stimuli

- 68 -
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Averages

S/IN Continuous
Manual
Phase & group delay
( )
Normal ( )
Minimum (minimum phase behaviour( . )
( )
Excess Normal Minimim ( )
+180

Impedance
Amplifier&Swithbox Model 2 and 3 (I sense)
10.2.4 MLS

MathDidog Q|

SHE[+=X+ w0l AOACGS

Walue |File I

Real |0
Imag |0
LCancel |
10.3
= MLS
E MLS
+
X
+ dB
xjw
HES
Fu 1m (SPL/W)
dBSPL dBV

N\
& ms
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<

dBV

&

dBV

10.3

IS [=] 3

- Impulse Responze

BAMLS

@ ([~ 47 N e [Jora =z z[inemoothed =

T+

o
=

@ E oo

Bk e e

0B0F--------

040f--------

0.20F--------

0.00f--------

040F--------

DBOf--------

-1.00

320

0.00

|EH.& dBY Unzmoothed 51.2kHz 16K Rectangular

|Filename:

10.4

10.3.1

(ETC)

b4

+F 4
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10.4

MLS

104.1

MLS X

CLIO A
Go

A

0dB(-5.21dBV MLS )

CLIO

A
10.5

Audiomatica Srl MLS - Frequency Response 06/07/200110.51.17
Audiomatica Srl MLS - Frequency Response 06/07/2001 10.15.54 0. coio[ 11800
30 180.0
CcLIo
dBv Deg
dBv Deg
30 1080
20 108.0
L——"] |
20. M 36.0
10 36.0 ‘WW’M\'
. L) I e
t el
| | Hj‘m
0 | “ 1080
1 100 \ / \ U V V
10 0
2 N 20 100 1k Hz 10k 20k
2 100 m e 10k 20 File: fig2.mis CHA dBV Unsmoothed 51.2kHz 16K Rectangular
File: figL.mis CHA dBV Unsmoot hed 51.2kHz 16K Rectangular

25kHz  16dBV(6.3V)
CLIO

MLS
10.4.2 MLS

MLS MLS

4k 4096 128k 131072
MLS

16k

10.5 10.6

+6dB

CLIO

51200Hz

CLIO

71 -

MLS

10.6
MLS

4k 128k

MLS

16384/51200=0.32

FFT



FFT
51200/16384=3.125Hz

3.125Hz 10kHz 1/2218 10Hz
1/3
2
8k 64k 2
10k 63Hz 10.7
Audiomatica Srl MLS - Frequency Response 06/07/2001 15.02.28
20.0 r Lo ] 180.0
dBv | {Deg

0.0p / S 1080
-200f \

-40.0f “ {360
-60.0f {-108.0
-g0.0L J.180.0
20 100 1K Hz 10k 20k
File: fig3a.mls CHA dBV Unsmoothed 51.2kHz 65K Rectangular
10.7
4 3 10kHz 8k
64k 63Hz 64k
8k
1 CLIO
Y (@] 15 16k
51.2kHz 6.4kHz 10.8 +12dB
10.9
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Audiomatica Srl MLS - Frequency Response 06/07/2001 15.35.04
150. 180.0
CLIO|
ohm Deg
120 108.0
EY 36.0
60 360
30 -1080
//
— T
0 0
20 100 1k Hz 10k 20k
File: figd.misi CHA Ohm Unsmoothed 51.2kHz 16K Rectangular

Fs
51.2kHz 1150 6.4kHz

10.4.3

CLIO

10.10

INPUT (A OR B)

6.4kHz

&

10.8

1180

Audiomatica Stl MLS - Frequency Response 06/07/2001 15.36.37
150,

cLio
Ohm
120
9%
60.
30
2 ,,,,ﬂl// S R N DL
3 10 100 Hz 1k
File: figs.misi CHA Ohm Unsmoothed 6.4kHz 16K Rectangular

10.9

Fs

CLIO

OUTPUT (ACR B)

BLACK

RED

\RED

BLACK

FOWER AMPLIFIER

MIC-01 OR MIC-02

—————

) PN

10.10
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Deg

108.0
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MIC-O1(

10.11
n
2.03m3 7.28ms 10ms
SPEAKER
Hi S - e ———
+ FIRST REFLECTION '
L 250 CM - 7.26mS 1 120¢em
' ABSORBING MATERIAL
' FLOOR
10.11
CLIO
30dB CLIO 0dB
40W/80
CLIO
10.12
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L - 1| L - 1]
o | Q@ | [Pesswe  =l[amsrl =] X - [EEEES][Son =] | & « x| | @ |[[Feswe  =foesr =] = - [SHPWN=]50n =] - «
Slr 25IN MLS  WHITE  PIMK FILE | SET | +0.1d8  +1dB -dB -0l Sih 25N | mLs | WWHITE  PINK FILE | SET | +0.1cB  +1dB -ldB -0l
51 .70 dBSPL 89.39 dBSPL
A T s e e i Y o o o e 120
Filename: RUNMING ﬁ |F|Ienama: | RUNNING ... 7
10.12 10.13
CLIO -30 -40dB MLS
10.13 CLIO 85 90dBSPL 70cm
Im MLS Y dBSPL
Go 1978 Rogers LS3/5A 10.14
Audiomatica Srl MLS - Frequency Response 06/07/2001 18.12.25
110.0 CLIo 180.0
dBSPL Deg
100.0 108.0
WM | AU% “ Nh Ly A
80.0 v U I‘ -36.0
70.0 I -108.0
60.0 -180.0
20 100 1k Hz 10k 20k
File: fig10.mls CHA dBSPL Unsmoothed 51.2kHz 16K Rectangular
10.14
10.15 10.16 11ms
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Audiomatica Srl MLS - Impulse Response 06/07/2001 18.12.25

Audiomatica Srl MLS - Impulse Response 06/07/2001 18.12.25
050 CLIO 0.100
v v cLIo
040
0.080
030
0.060
020 0040
0.100 0.020 }
000 [l 000 1 " o P | IPRY
WA s i R Tl
010 -0.020 ." I
020 -0.040
-030 -0.060
040 -0.080
050 -0.100
0.00 32 64 96 128 160 192 224 256 g 288 320 0.00 11 23 34 45 57 6.8 79 91 g 10 11
File: fig10.mls CHA dBSPL Unsmoothed 51.2kHz 16K Rectangular File: figl0.mis CHA dBSPL Unsmoothed 51.2kHz 16K Rectangular

10.15 10.16
10.11 7.3ms
6.8ms
8.5 ) FFT 6.8ms

10.17

Audiomatica Srl MLS - Frequency Response 07/07/2001 10.15.18
110.0 CLio 180.0
dBSPL Deg
100.0 108.0

90.0 J—— /\w\/h 36.0
\/\\\ \/-
|t

80.0 -36.0
70.0 -108.0
60.0 -180.0
20 100 1k Hz 10k 20k
File: grid.mls CHA dBSPL Unsmoothed 51.2kHz 16K Rectangular

10.17

1
6.8ms 1/0.0068=147Hz
2ms
10.18
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0.50

0.40

0.30

0.20

0.100

0.00

-0.10

-0.20

-0.30

-0.40

-0.50

Audiomatica Srl

MLS - Impulse Response

07/07/2001 10.15.18

CLIO

0.00 11

File: grid.mls

23 3.4 4.6 57 6.8 8.0
CHA dBSPL Unsmoothed 51.2kHz 16K Rectangular

10.18

1/(0.0068-0.002)=208.33Hz

1m

10.4.4

10.5 10.8

100Hz 1kHz

19.3dB

19.1dB+-0.5dB

10.19

10.8

4m
2m

70cm

Y (Volt) (0)

10.5

IEC651

100
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Audiomatica Srl

MLS - Frequency Response

06/07/2001 15.35.04

1500 - CLIO 180.0
ohmf Deg
1200} 108.0
R
L [ ]
900 s 36.0
L =
r /
L /
600: "// 36.0
0 Ve 1
r -
L i ped
“ -108.0
]
o
1
5 L gt
ool -180.0
20 100 1k Hz 10k 20k
File: figd.mlsi CHA Ohm Unsmoothed 51.2kHz 16K Rectangular
110. <ioT] 1800 100 CLIo
v ’ v v . . . [ ’ v
dBSPL Deg I
100. 108.0 080 L T L -
™ " . . . [ ’ ’
040 S S S S T S S
/—\4 v . . . [ ’ v
900 360 020 e
1 . . . . ' " .
L]
| 4 000 . ' . P N ' »
,// ' ' . [ v ’ ’ v
800 360 020 oot Lt L
' ' ' . ' ' '
' ' ' ' ' ' ' ' '
e T S T
700 -toeo B e P T T T B
' ' ' . . . ' ' '
SR B A R T T SR B T S
' ' ' ' ' . ' ' '
600 -1800
20 100 1k H7 10k 20k 16 32 48 64 80 96 1" 13 s 14 16

10.20

Wrapped check box
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Audiomatica Srl MLS - Frequency Response 07/07/2001 10.15.18 Audiomatica Srl MLS - Frequency Response 07/07/2001 10.15.18

110, 1800 110 1800
— CLIO| CLIO]

dBSPL \ Deg  dBSPL Deg
100. 31320 100. 1080

9, 64440 0. 360
80. 97560 80. 360
7o. -13068.0 70, H -108.0
60. -16380.0  60. -180.0

20 100 1k Hz 10k 20k 20 100 1k Hz 10k 20k
File: grid.mls CHA dBSPL Unsmoothed 51.2kHz 16K Rectangular File: grid.mls CHA dBSPL Unsmoothed 51.2kHz 16K Rectangular

10.22 10.23

CLIO

10.24 (Minimum Phase)

1100 180.0
- CLIO

Deg

o
m
%]
o
—
T

100.0 - q 108.0

00 36.0

\ -36.0

Y=

700 108.0

00k 11800
20 100 Tk Hz 10k 20k

10.24

MLS (Minimun Phase)
(Excess Phase) 10.22

(Excess
Group Delay) 10.25
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1100 —==1750

dsspL| Ims
100.0f {6.00
0.0 {4.50

so.0f \ {3.00

™~
700f {150
60.0: 10.00
20 100 1k Hz 10k 20k
10.25
Excess Group Delay
200Hz 2k
20k 2.01ms
Processing Tools Dialog Time
shift 10.26
Math Dialog |
S+ =X+ 3 g ADACSy
Walue |
Tirme [ms] [201
Ok LCancel
10.26
OK (
10.27) (processed phase)
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110.0 180.0
[ CLIO|

dBsPLF 1Deg

[/

1000

= N {1080

N
N
s
77
¢

" 36.0

<] 7 {-108.0
N /
[ N 1
60.0 -180.0
20 100 1k Hz 10k 20k
10.27
10.18 10.19
CLIO
CAD
10.5
CLIO 3
ETC (Schroeder Plot)
T60 10.28 10.29 ETC
10.15

-81-



0.00
dB

I~ Tweeter

CLIO

3.0

_— Woofer

-12

-16

Cabinet

-20

Piece of furniture

\ Flgor /

24

/ T

Ceiling
yd

-28

-32

-36

<0
000

ETC

32

54 96 13

ETC

32

CLIO

060

040

0.20

Woofer

0.00
—

,("/ m’mww%

-0.40

\/

Inverted tweeter

-1.00

000

32

6.4 96 13

10.29
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10.6

CLIO
4
dBv O
10.20
10.30 2
1100 —=sT71800
dBSPL Joeg

i A Fa¥ /'/-\'\ ]
100.0f e {1080

[ 1 \/\,J\- ak ]

[ ,____// /] N \L X ]

| /4ﬁw/ /\/\\ / A %Mh\ |
90.0 » y 36.0

i LA w

[ /'f’

>

]
soof {260
700} : 108.0
ool J 1800

20 100 1k Hz 10k 20k
10.30
1
( 10.17)

10.31
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200 180.0

[ CLIO[ ]
dBRelg Joeq
100} 11080
o.o: = I\/\ 36.0

4 N
0.0 -36.0
200} {1080
0.0k 1800

20 100 1K Hz 10k 20k

10.31
Y dBRel
.mpro
10 10
dBSPL/Watt
A
( ) Y dBV
CLIO
A Im
Im Im
10.32 1Im
3.3dB
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110.

ciig |1ee0 30 oo ]'%0

aBsP| Deg  dBV Deg
100 108.0 20 1080

K ”
b A,
/J\\ J/" o VN

90. ’J LS F AAAS Haso 10 [
80. 360 0 360
70, / -108.0 -10 1080
60 -180.0 20 0

20 100 1k Hz 10k 20k 20 100 1k Hz 10k 20k

10.33 CLIO

dBV

im

ML5 Processing Tools
FEH +=X=3

10.32 10.33

10.34

|
Ljw xjul%{ﬁ\ @ A\ CI C‘U

File |
Impedance |8
FileMame [ampout mis
Browse |
Ok | Cancel |
10.34
80 Ok
10.35

110.0 — 180.0
dBSPL Deg
90.0 ""‘/\'\" Ava 36.0

N W“\
80.0 -36.0
70.0 -108.0
s 020 100 1k Hz 10k 20k 1800

10.35
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120

dBSPL

110

100

( ) 10.17

208Hz 10.17
110dBSPL
10.36
2
10.37 (transition frequency) 350Hz Merge Dialog
ooy ™ MLS Processing Tools
BEF=XFTRRAAGAGSY
~ |
w”“‘wwﬂ"\ A Fiie |
\f- " 36.0
\{\ Trans Freq [Hz] |0
£y 0
L ///’/_\\/\;\/ \/-’/ \k\ﬂw[‘ v FileMarme Ilogemear.mls

Ok | Cancel |

180.0

10.36 10.37
10.38
2 cv ci
13

1100 —5oT]1800

asPL| J0eq
100.0 1080

: /\H\ A S
90.0 : \_\W % LM v g 360
™~ A ’\V‘\ﬂ’
800} / 1360
700 / ]-108.0
sooL ] -180.0
20 100 1K Hz 10k 20k
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11

11.1
(Sinusoidal Steady state analysis) CLIO
DSP
11.2
EA Sinusoidal =]
W E e %0 @& ¥|[cne =lfev  >l|Unsmoothed 7]
LG4 @ a OoOROBCAr &0
100 1800
dBYf Deg
00 1080
00 %0
200 -36.0
300 -108.0
-40.0 180.0
10 100 1k Hz 10k 20k
|Fi|ename: CH A dBY Unsmoothed Stepped Delap [me] 0.000 Dist Rize [dB]: 30.00 7
11.2.1
= 6.3.1
B
iy
T+
b Go
I 2 dB
30dB dB
i 3
i 4
¥ 5
O
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11.2.2

input channel

5.6
Y
dBV dBu dBRel dBSPL
O dBu dBvV 0dB 1V 0.775vV
dBRel 0dB( )
dBSPL CLIO (SPL:Sound Pressure Lebel)
(
)
O
Smoothing
(Frequency smoothing)
11.2.3
Sinuzoidal Settings Ed
TSweep—— | Gatng————— | [ Impedance
[¥ Stepped [T Gated & Intemal
Fesolution Delay [ms]
[1/6 Dctave x| | | fo.000 " 0OC Box| Sense
Freg Max [Hz]
22388 I Auto Delay ~Distortion
Freq kin [Hz] Auto Del Freq [Hz] Fise [dE]
10 | 10000 |20.000
I Save Seftings Default | Cancel |
Stepped
(Continuous Sweep) (Stepped Logarithmic Sweep)
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Resolution
5

Freq Max

22388Hz

Freg Min
10Hz Freq Max
Gating(Acquisition)

Gated

Delay[ms]

Gated

Auto Delay Auto Delay Frequency

Auto delay

Impedance

QC Box

Model2 Model3

Distortion

30dB

11.2.4

Freg Min 1
1
Stepped
(ms) 0
Gated

Gated Stepped

CLIO
320ms
CLIO
Delay
QCBox

13 T&S

dB
30dB

Rise 0
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M ath Dialog Ed |

SE+=X+ 3 @owd0mncY
Walue |File I
Real |0
Imag |0
Cancel |
=
=
+
X
: dB
®je?
H
F 1m (dBSPL / W)
dBV
dBSPL
& ms( )
m
CI
dBV
C\r'
dBV
11.3
11.3.1
11.6 100Q
200ms 50ms

CLIO

-90 -



Audiomatica Srl FFT 28/06/2001 17.30.53

0.200 r Lo ]
vE ]
0.120f H f P ﬂ W ]
0.040/k ]
-0.040 U i ]
-0.120f b U U d L 1
-0.200C ]
0.00 50 100 150 200 250 300 350 400 ms 450 500
File: sin2.fft CHA dBV 6.4kHz 4096 Rectangular
Audiomatica Srl Sinusoidal 02/07/2001 17.42.36
150.0 r Lo ] 180.0
Ohm L ] Deg
120.0f {1080
90.0f {360
60.0f 1360
30.0f // \ 1-108.0
I \ L=~
/ \\\ L b
ool 1.1800
10 100 Hz
File: big6.sini CHA Ohm Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00
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11.3.2

(Frequency Resolution)

11.3 16 1/24 1/6
TIS
Qms
1/3
Audiomatica Srl Sinusoidal 02/07/2001 17.42.36
150.0 [ CLIO ] 180.0
Ohm E E Deg
120.0 f f 108.0
90.0} {36.0
60.0 / -36.0
30,0} // \ {-108.0
E—// ™~ LT
- e .___'__,__,_-#
ool 1 180.0
10 100 Hz
File: big6.sini CHA Ohm Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00
11.3
11.3.3 (Gating)
( )
MLS MLS
MLS
11.4 MLS 11.5
20ms 1kHz
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100

50
s
20 &
[
10 P i -
| | I5
] A Ui N N s
5
2
1
10 20 50 100 200 500 1K 2k Hz 5k 10k 20k
11.6
MLS
11.7
(Delay)
0.020 CLIO
W
0.016
0012
Delay Meter On
¢ >| € >
0.0080
0.0040
0.00 nn....d\. A.nu_ PR N | AN . W 4 PO AA!\:
. ‘,F | —aw bl V’ J’ W A L ol v VN
-0.0040 | //
-0.0080
First reflection /
0.2
-0.0168
-0.020
0.00 1.0 2.0 3.0 4.0 50 B.0 7.0 5.0 g0 10

11.7

-94 -




114 (Distortion and Settings)

CLIO
CLIO 2 5
( )
CLIO FFT
2
(noise)
50dBSPL 90dBSPL
CLIO DSP S/N
1% ( 90dBSPL
40dBSPL )
(Gating Effects)
FFT 11.8 2
MAX Hold 2 MIN Hold
Audiomatica Srl FFT 02/07/2001 14.37.00
80.0_ CLIO ]
dBSPLg
60.05
40.0: ﬁ B
[V
& "w s | W{W‘W
zoojb 1 | m , II | ‘
A WL _;
kil ~s
-20.0: . | |
20 100 1k Hz 10k 20k
File: minnoise.fft CHA dBSPL 51.2kHz 32768 Rectangular
11.8
10dB
2
20
90dBSPL 600Hz 1%
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119 2 11.5cm
FFT 512 51200Hz
10ms 2kHz 10ms

uuuuu

\/ AR /\\/

0.35ms
11.10 40dB (1% )

uuuuu

11.11 1.5ms
64dB(0.06 ) 3

- 96 -



02/07/2001 15.47.36

| IR
I A
I, Ty
(+30dB). 3 (+30dB) | i
. el
//
| el |
// I ‘x\’\
; i ML
|
IO A

11.12
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12 (Waterfall)

12.1
CLIO 3
3 ( ) CLIO 3
(Cumulative Spectral Decay(CSD))
(Energy Time Frequency (ETF))
( )
12.2
B waterfall 9 [=1 3

@ @42 (@~

|Fi| eeeee : Cumulative Spectral Decay 4

12.1
12.2.1
T
& ( 122 )
Y 20dB 40dB 80dB 3
.
Iy 20dB 40dB 80dB 3
& ( 125 )
1
F .
w
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12.3

Waterfall Settings x| EE Settings

12.2
( 12.2)
CSD ETF MLS
Y
dBrel( )
CSD ETF FILE 3
12.31 CSD ETF
Number of Spectra ( )
Time Shift(ms) ( )
2
Window Rise Time(ms) ( )
CsD
Reference ( )
CSD ETF MLS
MLS (
) Go MLS
MLS
MLS
MLS
o( )
MLS
CSD
MLS MLS
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MLS

CSD(Cumulative Spectral Decay)

MLS )

0.1 0.6ms CSD 0

CSD

ETF(Energy Time Frequency) MLS

12.3.2
Root File Name

1 Root File Name
Z-Start ( )
Z-Stop ( )
Z-Ref
Start Frequency
Stop Frequency

3
Y
( polar response)
< > < > < x100>.MLS
< > ( ) < > ( Z
) < >
"mydriver deg -250.mls”
mydriver deg -2.5( 250 100
) -2.5
-2.5 Z-Ref
12.5
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12.4 CSD

CSD(Cumulative Spectral Decay) MLS

(30cm
) 123 12.4
MLS
0(
)  MLS z
BAMLS - Impulse Response M=
wooo = i@ [~ e TN [Joie Slfaesre Fl[1200ee 7]
1.00
W
0.80
0.60
0.40
0.z20
0.000
-0.20
-0.40
-0.60
-0.80
-1.00
0.00 1247638 agq 58 77 97 12 14 B oms 17 19
|Filename refl.mls CH A dBY Unsmoothed 51.2kHz 1BK  Rectangular “
12.3
[™] 100 20000Hz 12.4
1/12 Oct
E MLS - Frequency Response (O] x|
oo & @ L~ @ & [Jons Slfaesre Flfinzocee =
-ave I @6 @DNOzOBO@C EBO
110.0 180.0
dBSPL Deg
1000 1080
LTl
90.0 \ 360
80.0 360
F0.0 -108.0
£0.0 -180.0
100 1k Hz 10k
Filename: ref0.mls CHA dBY Unsmoothed 51.2kHz 16K Rectangular 7
12.4
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Go L]
12.5

@woterta _________________________________ FG=H|
IR AR SR

12.6 2200Hz

(1) ()

ENETES S

|Fi| eeeee Marker: 0.7ms 2278.7Hz -6 43dB v
12.6
CsD Time Shift
0.1ms 12.7
6.1ms
(30 ) 0.2ms
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X waterfall J[=] 3 |
8le 3 &=~

Reference
Go 12.8

EX watertall 19 ] [ I
IR IR

Filename: Cumulative Spectral Decap

12.8

Window Rise Time 0.58ms
0.1ms Go 12.9
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X waterfall J [=] I
EIEIERIC R

dB
10 4

20 1

a0 4

40
100

12.5

12.4 (polar response)
MLS 12.3.2
CLIOwink (Outline ET/ST) MLS

CLIOwin

12.5.1 MLS

-60 +60
G ) MLS

Alt-F2 Autosave Setting ( 12.10)
Root File Name rcf deg Start -60
Increment 5 Total Number( ) 25

AutoS5 ave Settings | x| |
= E -

Fath
|E:'-ELIDEDDD'xdata

Foat File Mame

Ircf deqg

Start I'ED'EI
[nerement IE'EI
|25

T atal Hurmber

LCancel |

12.10

MLS
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12.5.2

1) ‘Deg Step’ 5
2) -60

3) 12.11
0.75RPM Link To Mesurement( )

External Hardware |

=] =R R

~Turntable Controlz

L Single Pulse |

I ™% Link To Measurement

Fezolution [Deq] Speed [RPM]
5.0 |0.750

12.11

12.5.3

B0 & &

Fs -
-40.0
12.12

Go MLS

( 12.13)

|Filename: rcf deqg -4500. mlz

12.13
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( 300 )

12.12

ON

CLIOwin



25 1 OFF
12.5.4
12.14
Chooze one file within a set 2]
ok [ 3 = &l 2 o
rcf deg 0 M icldeg 2000 [Mrcideq-3500 [N rcf deg -5C
rcf deg 1000 28] rcf deg 2500 (5] ref deq 4000 5] rcf deq 50
PN Hocrdea-2s00 [Hicrdeg-s000 [ deq -5
Bl deg 1500 5] et deg 3000 [ rct deg 4500 [2H rcf deg 55
et deg 1500 ERicfdeg-3000  [rcideg-4500  [ERicf deg -5E
28] et deq 2000 K] rct deg 3500 [25] et deq 500 (5] rcf deg B0
1] | i
File name:  |{rc deg -1000 Open |
Files of type:  [MLS files [*.r) =] Cancel |
o
12.14
1 25 1
12.15 Z-Start  Z-Stop
-40 +40
W aterfall 5ettings
General —File Display
Root File Mame
b ode IFiIe j |rc:f deg |
Z - Start |-4EI
M umter DFS pecta a0 ¥
Z - Stop |4EI
e Shitt: [z 0.0o
Z - Ref |
Yindov Bise Time [me] ]0.52
Start Frequency [Hz]  |200
Heference i
Stop Freguency [Hz] IEDDDD

[~ Save Settings

Drefault LCancel |

12.15

12.16
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(

B waterfall =13
(2R RIS AR
0 t"(
4 t b ano
5 deg
107 0.0
15_
20 — 100
200 1k 10k
Filename:; File Dizplay 4
12.16
Z-Ref box
12.15)
Waterfall 5ettings Ed
—General —File Dizplay
Foot File Mame
bade |r|:f deq |
£ - Start |-4U
Humben Ui Spestia
Z - Stop |4EI
i Sttt (e
Z - Ref IEI

wrdow Eee Time (me]

HEeference

Start Frequency [Hz] (200

Stop Freguency [Hz] IEDDDEI

[T Save Settings

Default

Cancel |

12.17
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B waterfall

@B H X ® A~

- 0] x|

-20

200

Hz

10k

- 00

Filename:

File Dizplay

12.16
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13 TS

13.1
CLIO MLS
13.2
CLIO
4 2 (internal) (1
sense) MLS
(constant voltage) (constant current) 2
(Internal) (I sense) 1
13.3 (Internal Mode)
INPUT A
C L | O INPUT B Z
NN U N e ——————— 6 X
OUTPUTB —
13.1
(constant current) CLIO
(1500 0.1%)
10
13.1
1 RCA -

& &)
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CLIO
22 1000
Y ©)

1Hz

+10

(

MLS

13.2

CLIO

470

Go

MLS

Audiomatica Srl Sinusoidal 03/07/20011011.25 Audiomatica Stl MLS - Frequency Response 03/07/200110.20.25

1 180.0
crio[1° CLIO

Ohm Deg Ohm Deg
108.0 1080
36.0 360
-36.0 360
-1080 -1080
1800 180.0

10 100 1k Hz 10k 20k 1 10 100 1k
File: thd1.sin CHA Ohm Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00 File: impulse.mis CHA Ohm Unsmoothed 3.2kHz 65K Rectangular

13.3.1

13.2 13.3
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T Sweep Settings

Sinugzoidal Settings

—Gating Settings——

—Impedance Settings——

| ¥ Stepped [T Gated & Intemal
Fesolution Delay [ms]
1/24 Octave ID-DDD i~ OCBox | Senze
Freq kax [Hz]
|22388 [~ Auta Delay —Distartion Setting———
Freq Min [Hz] Auto Del Freg [Hz] Rise [dBE]
10 | 10000 |20.000
Ok I Cancel |
13.3.2
134 5 10dBu -10dBu 5dB 5
+10dBu +5dBu
Audiomatica Srl Sinusoidal 03/07/2001 11.24.37
250 G800
Ohm E E Deg
200f Q\ {1080
15.0f % {360
100} / ]-36.0
i // \ pE
5.0 - -108.0
| ——T T [ |||
0ol 1.180.0
10 100 Hz

File: -10dbout.sini

13.4
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CHA Ohm Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00



131 5 TS
Fs Qms Qes Qts
+10dBu 69.244 3.105 0.609 0.5094
+5dBu 71.63 3.6461 0.6643  0.5619
0dBu 72.9912 3.986 0.695 0.5920
-5dBu  73.5429 4.1663 0.7147 0.61
-10dBu 73.82 4.227 0.7218 0.6166
13.1
0dBu -10dBu 0dBu
CLIO
CLIO FFT 10dBu 13.5
2 0.158% 56dB
10dBu 10dBu
Audiomatica Srl FFT 03/07/2001 12.22.50
—10.0_ CLIO ]
dBv|
300}
500}
-70.0
900}
-110.0 L
0.00 100 200 300 400 500 600 700 800 Hz 900 999
File: impedancedistortion. fft CHA dBV 6.4kHz 16384 Rectangular
13.5
(VRMS) FFT -10dBV  0.316V RMS
13.3.3
CLIO
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MLS

10dBu
13.7

58dB SPL

MLS

13.6

100Hz

Audiomatica Sil MLS - Frequency Response 03/07/2001 16.35.18 Audiomatica Sil Sinusoidal 03/07/2001 16.34.16
180.0 180.0
25 <TI0 =, cLIo /
ohm Deg ohm| Deg
20 108.0 20 108.0
15 36.0 15 36.0
10 360 10 -360
5 N o e -108.0 5 o 1080
LT L E 1 [T 14
0 1800 o 1800
20 100 1K Hz 10k 20k 10 100 1K Hz 10k 20k
File: noise-10.misi CHA Ohm Unsmoothed 51.2kHz 16K Rectangular File: noise-10.sini

13.3.4

Audiomatica Srl
25.0

13.6

Sinusoidal

13.7

03/07/2001 16.47.17

Ohm

20.0

CLIO

15.0

10.0

5.0

7

0.0

"

10

File: vibration.sini CHA Ohm Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00

13.8
200Hz

100

13.8
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1k

Hz

10k

20k

CHA Ohm Unsmoothed Stepped Delay [ms]: 0.000 ~Dist Rise [dB]: 30.00

180.0

Deg

108.0

36.0

-36.0

-108.0

-180.0



13.4

(I sense)

Audiomatica CLIOQC 2 3
0.10
CLIOQC | sense
Exiomal Hardware |
== et =]
~CLIOGC Amplifier & Switch Box Controls ——
= |rput 1 ) [hput S
= |rput 2 ) [hput B
) [hEut 3 ) (Rt 7
¢t s
= Imp Intermal & dmp | Sense
Type | Sense B [Ohm]
Modelz x| [0027
13.9
13.10
INPUT A
INPUT B
CI—IO OUTPUT A
OUTPUT B
LPT PORT K
CLIOQC AMPLIFIER&SWITCHBOX
| SENSE
BLACK E/‘
H 10dB ol FROM GLIO
RED °—| I—"
L TOCUO
INPUT 1 —a\- ./p—
INPUT 2 | o
INPUT 8 | o
13.10
MLS
(I sense)
10dBu 0.316V
7.75V -20dBu -30dBu
CLIO 10dB 3.16
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0.10

0.1270 100 ( 1% )
( )
(I sense)
1kHz 100 1kHz
9.30 0.1270
0.127%(10+9.3)=0.127%1.075268817=0.13655914
135
CLIO 2
( 1% ) 2
CLIO
MLS
(Y =dBV)
13.5.1
2 reference device
2 Rs 10 1%
13.11 reference
INPUT A f———m—————————————
INPUT B
CI—IO OUTPUT A
OUTPUT B
BLACK
RED
PONVER AVALIFIER
13.11
13.12
Rs
12dBV 250mV
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Audiomatica Srl Sinusoidal 04/07/2001 11.29.26
30.0

CLio 180.0
dBv Deg
20.0 108.0
10.0 36.0

0.0 -36.0
-10.0 -108.0
-20.0 -180.0

10 100 1k Hz 10k 20k

File: cireference.sin ~ CHA dBV Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00

13.12

13.13
Rs 13.14

INPUT A —————————————f—
INPUT B
PC_IBM CLIO OUTPUT A
OUTPUT B

BLACK

AMPL| >%E2

13.13
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Tools Dialog
value

OK

Audiomatica Srl Sinusoidal 04/07/2001 10.52.16

-10.0 ShoT] 1800
dBv Deg
-20.0 108.0

-30.0 E— 36.0

-40.0 -36.0

-50.0 -108.0
-60.0 -180.0
10 100 1k Hz 10k 20k
File: cv.sin CHA dBV Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00
13.14
Processing
(MLS ) CV Ohm
File Name cvreference.sin
(C¥...¥
Math Dialog E3 |
EBEHF=X=3F w0
File |
R [Chm] T
FileMare Icvreference.sin
Browsze |
Cancel |
13.15 Y O
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Audiomatica Srl Sinusoidal 04/07/2001 10.52.16

50,0 <o 1800
ohmf {oeg
400} H108.0
300} {360
200} {360
I {1080
ool 11800
10 100 1k Hz 10k 20k
File: cvresult.sini CHA dBV Unsmoothed Stepped Delay [ms]:0.000 Dist Rise [dB]: 30.00
13.15
13.5.2
reference
13.11 reference device

1KO
13.16 reference

Audiomatica Srl Sinusoidal 04/07/2001 11.29.26
30.0 cLio 180.0
dBv Deg
20.0 108.0
10.0 36.0
0.0 -36.0
-10.0 -108.0
-20.0 -180.0
10 100 1k Hz 10k 20k

File: cireference.sin  CHA dBV Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00

13.16

17dBV 13.17
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PC-IBM

INPUT A

INPUT B

C L I O OUTPUT A

OUTPUT B

13.17

Audiomatica Srl

13.17

Sinusoidal

AMPLI

BLACK

RED

13

04/07/2001 11.40.10

10.0f

daBv|

CLIO|

o.of

-10.0f

{360

200f

30,0}

400l

{1080

10
File: ci.sin

100

CHA dBV Unsmoothed Stepped Delay [ms]: 0.000 Dist Rise [dB]: 30.00

13.18
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1k

Hz

10k 20k

Ccv

.18

180.0

{oeg

H108.0

{360

J.1800



13.19

13.6

MLS

MathDilg [
B 4+ =X =3 e dl @ S

File |

R [Ohm] 1000

FileMame Icireference.sin

Browse

[ s |
Cancel |

Audiomatica Srl Sinusoidal 04/07/2001 11.40.10
50.0 cLio 180.0
Ohm Deg
40.0 108.0
30.0 36.0
20.0 -36.0
10.0 = -108.0
/ \/_////
0.0 -180.0
10 100 1k Hz 10k

File: ciresult.sini CHA dBV Unsmoothed Stepped Delay [ms]:0.000 Dist Rise [dB]: 30.00

FFT

13.19

MLS

MLS

10Hz MLS 1Hz

- 120 -

MLS

MLS

CLIO



13.7 &
13.7.1
CLIO (Thiele and Small Parameters T&S
) Data Origin Drop
Down Control 3 MLS
3 2
MLS 1 File Data
Option
T&S 2
2
2
13.7.2 T&S
E Thiele & Small Parameters M=) E3
% & @ [FieData |~ MsE
Manufacturer: =
Model:
Date:
Fs 0.0000 Hz Vae 00000 L Re 0.0000 &
Gy 0.0000 Qgg  0.0000 Qg 0.0000
Bl 0.0000 Tm dBgp. 0.0000 Sp 0.0000 m?
Crps  0.0000 mmih My 00000 g Fus  0.0000 £,
Caz 00000 m2H Mag  0.0000 kgim® Fag 0000052,
Crpes  0.0000 wF Legs  0.0000H Feg  0.0000 &2
Far 00000 &4 Fur  0.0000 g2y Myo 0.0000 g
O 00000 62 Dpaw 000002 Loy 000008
0 0.0000 % I—1kHZ 0.0000 mH |—1|:IkHZ 0.0000 mH LI
3 1 1
H Tes 13.7.3
& T&S 13.7.3
5 T&S 13.7.3
MSE
T&S MSE(Minimum Square Error
routine)
27
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13.7.3 (

Fs
Vas
Re
Qws
Qes
Qrs
B I
dBspL
Sb
Cws
Mws
Rwms
Cas
Mas
Ras
CMEs
Lces
Res
RAT
Rwmt
Mwb
ZMIN
ZMAX
ZAVG

N,

L1kHz
L 10kHz

2.83V

Fs
Fs

1kHz
10kHz

13.7.4 T&S

T&S
3

Fs

Fs

13.20

Fs

1
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Go

Audiomatica Srl Sinusoidal 05/07/2001 10.02.11
50.0 N CLIO|
ohmf ]
400} / ;
300} /\ /\ ;4 1
200} ﬁaééd/’ ]
10.0: ) / ’#/ :
r AT 1 \\S |t 1
ool ]
10 100 1k Hz 10k 20k
File: freeair.sini CHA Ohm Unsmoothed Stepped Delay [ms]: 0.000 Free air
13.20
Fs Fs
T&S
mm
6.410 133mm Go
T&S Parametrs Input |

banufacturer IEHampIE

Fodel |5"

Re [Ohm]  [6.41

F Cancel |

OK
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180.0

Deg

108.0

36.0

-36.0

-108.0

-180.0

T&S



Bl Thiele & Small Parameters M= E3

w0 & G IFiIeData | mMse

Manufacturer Example =]
Model 5"
Date 06/07/01
Fe  46.1108 Hz Vee  0.0000L Re 641000
Qus 27924 Qez 06132 Qrz 05028
Bl 00000 Tm dBep, 00000 S, 00000 m?
Cye  0.0000 mmmiM Mye 0.0000 g Ryc  0.0000 £y
ng .00 mﬁfN MAS 0.00 kgfm4 R.&S 0 QA
Cops 3302142 uF Legs  36.0777H Res 2018740
Ry 0.0000 62, Ryr  0.0000 £y Myp 0.0000 g
S .7086 Q2 Dy 355974 0 Lawe 184913 0
0 00000 8% I—'H{HZ 14871 mH I—1DKHZ 0.5961 mH LI
(Delta Mass) (Delta
Compliance) Delta Mass
TS5 Parametrs Input |
Diameter [mm]  [133
Mass [g] |13
ITI Canicel
T&S
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@ Thiele & Small Parameters M=l E
5 G @ [riebats =0 MSE
ManufacturerExample =
Model 5"
Date: 060701
Fs 46 1108 Hz Wao 210957 L Re 64100
Gy 27924 Gpz 06132 Gre 05028
El 57891 Tm dBzp 87.3024 =n 0.0139 m?
T Q7827 mmiM Mys 122204 g Fus 15792 Gy
CAS 1 51 E-? mEIN MAS ?886 kgfm4 RAS 81 82 QA
Ches 3302142 wF Legs 360777 H Fez 291874 @
Far 45437 Ga Fur  5.7699 &y, Myo 14.2936 g
g 1. 7086 R Fex 3059740 Zave 1849130
L2l 03238 % |—1kHZ 1‘48?1 mH |—1DkHZ 05961 mH ;I
(Delta Compliance)
15.1 )
E Thiele & Small Parameters M=l E3
% @ @ [FieDaa ~ | MsE
MWanufacturer Example =
Model 5"
Cate: Q807101
Fe 461108 Hz Vae 2389351 Fe 6.4100 &
Dy 27924 Dee  0B132 Qe 05028
Bl B3792 Tm dBgp 87 8432 =0 0.01329 m?
Cwe 08865 mmiM My 124381 g Fuz  1.3943 &,
CAS 1.71E-7 r'r'|5fN MAS B9 .62 kgfr‘n“ RAS 7224 QA
Cpes 2302142 uF Lege 2360777 H Fes 291874 &
Rar 40116 G, Fur 77430 Sy WMy 1251130
Fan (TDEE R Faw 3959740 Fave 18491380
0 0366? % |—1kHZ 148?1 rrH |—1DkHz 05961 rrH _I

13.7.5 MSE(Minimum Square Error)

T&S

Thiele and Small

T&S
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