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1. BIT TUNE DESCRIPTION

The bit Tune is a set of electronic tools that improve and simplify audio installations in cars.

The system consists of an audio interface featuring a set of microphones, various connections and a connection to
the PC where the software is the user interface and provides for the management and analysis of the audio system.

The tools are mainly divided into two groups, requiring a connection to the PC: self-calibration of Audison bit
processors, and electrical and acoustic analysis tools.

There is an additional group of tools that do not require a PC and that can help in solving some of the problems that
are often encountered in car audio installations.

The bit Tune, in addition to being a valuable tool to optimally and quickly calibrate the Audison bit signal
processors, is also a very useful set of electronic tools which, in audio applications, replaces several bulky,
expensive and complex traditional instruments that are often not available.

With the bit Tune there is considerable support for increasing audio knowledge, finding solutions to complex issues
and experiment according to your creativity.

AUTOMATIC CALIBRATION OF AUDISON BIT PROCESSORS

The PC software, through the hardware acquisition system connected to the PC via USB, performs the analysis of
the acoustic response of the car's passenger compartment and it sets, through a Target curve, the optimal acoustic
response and time delays that the installed processor will store in memory.

The Target curve is a goal to be achieved taking into account several factors:
A) Type of vehicle's passenger compartment.

B) Type of amplification system installed.

C) Response of the speakers.

D) Type of processor installed.

The Target curve can be linear (Flat curve) ensuring a linear response that can be measured with specific tools
through the RTA measurement. Experience suggests that a certain degree of coloration of the response gives
greater pleasure to the listening. There are therefore three other Target curves (HAC- Harmonized Acoustic Curve)
that can be selected according to personal tastes.

The Target curve can also be modeled at will (Custom) to allow sound characterization according to personal
listening experience.

In order to listen to the different target curves it is necessary to allow the bit Tune to program the processor using
its available memory. Sound processing is performed by the processor, following the instructions provided by the
bit Tune.



bit Tune N

[EEN PRECAUTIONARY NOTES|

Before using the bit Tune, please refer to all instructions contained in the manual. We recommend to closely
follow the instructions. Failure to comply with these instructions could result in unintentional injuries or damage to
equipment or devices connected to it.

WARNING: do not connect the bit Tune probes to the mains voltage. The product is not designed for measuring the
mains voltage (110/220 VAC). Such connection, in addition to damaging the device, it could be very
dangerous to the user!

1. Inorder to use the measurement tools of the bit Tune, you must install the software on a personal computer
running Windows XP, Windows Vista or Windows 7, with a 1.5 GHz processor or higher, 1 GB of RAM and a
graphics card with minimum resolution of 1024 x 600 pixels.

Note: - The bit Tune PC software might show malfunctioning with some PCs manufactured before 2006 even
with processors running at higher speed than the minimum required. It is recommended to check using
"Windows Update" and make sure that the available updates are installed in the PC.
- Before performing the measurements, check that the Antivirus is not scanning the PC. If you experience
any problems, it is advisable to disable the Antivirus, even if it is not scanning the PC, and close all the other
running programs.

2. Please use only the specific power adapters provided in the package.
3. Foruse in the car please check that the vehicle's electrical system has a supply voltage of 12 VDC with negative
to ground. If you are using the network adapter, select the power supply connector suitable for the country of

use (provided in the package).

4. Do not perform any measurement in the engine compartment and in locations exposed to water, excessive
moisture, dust and dirt.

5. Take measurements in places where the temperature does not go below 0 °C (32 °F) and does not exceed 55 °C
(131 °F).

6. Make sure that the positioning of the device does not interfere with the proper functioning of the car's electrical or
mechanical devices.

7. Make sure you do not short the power cord during the measurement.

8. Inorder to facilitate the measurement, route the cables the best possible way, using cables supplied with the
product and referring to instructions provided in the USER'S MANUAL.
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[E®Y PACKAGING CONTENTS |

- BIT TUNE

- HSM microphone:

- LPM microphone:

- LPM microphone fixing strap:

- HSM microphone bracket mount + rubber support:

- N.1 EMS: ELECTROMAGNETIC SNIFFER

- N.2 Passive Voltage Probe 1X - 10X:

- N.1 BNC T adapter:

- N.4Kitof cables and adapters for measurements; <= — _-—

- N.1 Ground cable with alligator connector:

- 3.0m USB cable:

- N.2 Fuse:
- 12V plug-in car power cord: -
- Power supply adapter, with adapters: _——

- ABS carrying case:

- CD ROM, containing:
bit Tune Software
This User Guide (.pdf)
Audio test tracks

"% audison

- Qulck start guide

- Warranty
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2. DIMENSIONS

232mm/9.13in.
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XN BIT TUNE DIMENSIONS | audson i e
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51Tmm/2in.

165mm/6.5in.

EXJ MICROPHONES - SIZE AND MOUNTING |

HSM

150 mm /6 in. 36mm/1.5in.
<«

1086 mm/4.3in.

55mm/2.16in
>

700 mm / 27.55 in

2000 mm / 78.74 in.

7
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3. DESCRIPTION OF BIT TUNE CONNECTION PANELS AND CONTROLS

<M N FRONT PANEL

FUSE
T2A inside ON OFF
R L -+ = m
i : ..: Q
Level & Polarity Mic Hearing Simulation Mic PRE OUT Ol:')rllj(:‘.rAL SPE{\JI_}_EH glsﬁ U&B D? ;iv POWER
pr— pr—

(1 (2) OmOpOROR0101DRES

LPM Level Polarity Mic: LPM Microphone input. (see sect. 3.5).

HSM Hearing Simulation Mic: Microphone input for HSM multi-microphone. (see sect 3.4).
Check MIC: Indicator of microphone sockets activation during measurement.

PRE OUT L-R: Low-level analog signal output.

OPTICAL OUT: S/PDIF digital optical output STEREO 192 kHz/24bit MAX.

SPEAKER OUT R + - L + -; High-level outputs that can be activated to test the ART function of amplifiers,
processors.

o a » w N~

7. USB OUT: USB (A) connection socket, to connect an Audison processor (bit One, bit Ten, bit Ten D) to the bit
Tune and manage the calibration functions. The connection standard is USB 1.1/ 2.0 compatible.

8. USB IN: USB (B) connection socket, to connect the processor to a PC and manage functions via the bit Tune
PC software. The connection standard is USB 1.1 / 2.0 compatible.
9. DC 12V: Jack for external power supply. Please use the power adapters supplied with the product.

WARNING: Observe the polarity and supply voltage (12 V DC) provided on the product's screen print label. An
@ incorrect connection may damage the bit Tune (see sect. 9.4).

10. POWER ON/OFF: Button for turning the product on and off. The blue POWER LED indicates that the product is
switched on (see sect. 4.1.3).
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< REAR PANEL

audison

ELECTROMAGNETIC OPTICAL PRE IN BNC PROBE SPEAKER IN SELECTOR
SNIFFER IN

O G 0 ©)
1. EMS COIL PICK-UP: Input for inductive probe (see sect 8.4).
2. OPTICAL IN: Optical S/PDIF Digital input stereo 192 kHz/24bit MAX.

()]

3. PREINLR: Measurement input with RCA connectors. Input sensitivity 70 V RMS max. (see sect. 6.2.4.1. sect. 6.2.4.8).
These jacks are used for measuring pre-amplified signals.

4. BNC PROBE L R: Measurement input with BNC connectors. Input sensitivity 70 V RMS max (see sect 6.2.4.1
sect 6248 and 700 V RMS activating the attenuator on probe X10. The BNC PROBE L R inputs are internally
protected by a T0.5A micro-fuse (see section 9.3) To connect to these inputs, use Probes provided inside the
product's packaging:

WARNING: Do not use these jacks to:
@ 1. Measure the outputs of bridge tied D))
amplifiers (btl). (¢

2. Measure mains voltage (110 - 240 V) and
devices connected directly to the mains.
5. SPEAKER IN L - R: Measurement input with 4 mm banana sockets.
Input Sensitivity max 700 V RMS (see sect 6.2.4.1. sect. 62.48). Use these jacks for level and power measurements.
The package includes terminated cables with 4 mm banana plugs with different types of termination:
Red Red wire Red
== L (==
Black Black wire ., —B'“k
a. 2 pairs; 4 mm Banana /2 mm Banana red whitewi : Red
=l = s
I
Black Greenwire | Black
t .
100 mm / 39.4 in. ‘
I
Red Redwire Ra"&
g — N
Black Black wire N Black
b. 2 pairs,4 mm Banana / Alligator Red White wire : red :
g — 1Ay &
Black Green wire Black
l -
100 mm / 39.4 in, ‘
\
Red Red wire
= L Sl C
Black Black wire | a:g
c. 2 pairs; 4 mm Banana / Spade connector o i rod
e White wire
=i . C
Black Greenwire Black
1\Y
100 mm /39.4 in
I
L] Red wire Red
d. 1 pair; 4 mm Banana / Measuring probe Black Slack wire : Black

U
70mm/ 27 in.

E

6. SPEAKER LOAD SIMULATOR-SELECTOR: Button for the selection of the simulated load on a OEM source.
Through the SPEAKER LOAD SIMULATOR LEDS (see sect. 33.12-13) you can check the need of the source to have
a load (speaker) in order to operate (see sect 8.1).
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[EEY cONTROL PANEL |
HH .
0O~O~0O
030808030
2038365559
9680863030803
080R0505050
0808080808080
SRORERON
05030503050
0R0K020
080808080
o0
( 1 ) l'|0|
J J
d) power O bif Tune @ ‘»'/.%Lkh'“cfn aUdlson
LINE NOISE SIGNAL INPUT MIN * MAX LOAD SIMULATOR
EMS PC ANALYZER 'SELECT SPEAKER IN
Cm) @ @ [ W] LEFT[I_]| RIGHT@
-EEE_—J J:_l_
O (*) O 171
(3) (5) — ) T
@] [e)

P wdh =

POWER: The blue LED indicates that the bit Tune is powered on.
EMS - LINE NOISE - PC ANALYZER: Switch for selecting measurement settings.
PROBE: The yellow LED indicates that the EMS socket is activated (see sect 8.4).

PRE IN PC ANALYZER LED: Green LED, indicates the PRE IN input selection for measurements performed
through the bit Tune PC software (see sect 7).

PRE IN LINE NOISE LED: Yellow LED, indicates the PRE IN input selection for the measurement of noise
through the internal speaker monitor of the bit Tune.

SIGNAL INPUT SELECT: Switch for the selection of PRE IN, BNC, SPK IN measurement inputs of the bit Tune.

BNC PC ANALYZER LED: Green LED, indicates the PRE IN input selection for measurements performed
through the bit Tune PC software.

SPK IN PC ANALYZER LED: Green LED, indicates the SPK IN input selection for measurements performed
through the bit Tune PC software.

SPK IN LINE NOISE LED: Yellow LED, indicates the SPK IN input selection for measurements performed
through the bit Tune PC software

10. VOLUME: Volume control of the internal speaker monitor of the bit Tune.
11. Ch LEFT Ch RIGHT: Switch for selecting the SPK IN Left or Right input in line noise analyzer mode.
12-13-14. LOAD SIMULATOR SPEAKER IN: Through the SPEAKER IN LOAD SIMULATOR-SELECTOR button

seesect 326) it is possible to verify, through the switching of the LEDs, if the source requires a load for operating
properly (see sect. 8.1).

NO LOAD: Green LED. No load.

47 OHM: Yellow LED. Requires a 47 Ohm - 5 W resistance.

SPK IN: Orange LED. Requires an inductive load.

15. SPEAKER MONITOR: Internal speaker for monitoring audio signal inputs to the bit Tune.

10
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[EX} HSM MICROPHONE (“HEARING SIMULATION MICROPHONE") |

The HSM microphone is a measurement kit composed of 5 condenser microphones, designed to be interfaced only
to the bit Tune. The HSM microphone is used to perform RTA measurements, self-equalization of the system and
calculation of time delays.

The HSM microphone is provided with a metal fixing to be applied to the headrest of the seat and an elastic fastening
bracket which adapts to any car, using the rubber plug provided in the package if needed.

Description

1. POWER: Green LED, indicates the HSM measurement
microphone being powered on.

2. Mic 1: Yellow LED, indicates the activation of the
microphone during the measurement phase.

3. Mic 2: Yellow LED, indicates the activation of the
microphone during the measurement phase.

4. Centre Mic 3: Yellow LED, indicates the activation
of the microphone during the measurement phase.

5. Mic 4: Yellow LED, indicates the activation of the
microphone during the measurement phase.

6. Mic 5: Yellow LED, indicates the activation of the
microphone during the measurement phase.

7. XLR plug: 5-pin XLR connector for connecting to the
bit Tune.

Installation

to bit Tune

to bit Tune ?

HEADREST

WARNING: The maximum sensitivity is 100 dB SPL: In this condition you have dynamic compression with

measurement alteration.
Sound pressure levels over 120 dB SPL may damage the microphones.

Condenser microphones are extremely sensitive to moisture, so you should put them back in their
special carrying case after use and store them in a dry place.

Always prevent the microphone from falling, as this may cause irreversible damage. Never remove the
capsule protection.

1
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[EXJ LPM MICROPHONE (“LEVEL POLARITY MICROPHONE") |

The LPM microphone is a measurement microphone designed to be interfaced only to the bit Tune. The LPM
microphone is used to perform level and phase measurements of the audio system speakers. It is supplied with an
elastic fastening bracket that adapts to any car.

Description n
1. POWER: Yellow LED, indicates the LPM measurement r I

microphone being powered on.

2. Mic: Microphone for level and phase measurement. a

3. XLR plug: 3-pin XLR connector for connecting to the
bit Tune. @

/i] o=

Installation
a 3
v % v
\ J

T

] to bit Tune

WARNING: The maximum sensitivity is 100 dB SPL: In this condition you have dynamic compression with

measurement alteration.
Sound pressure levels over 120 dB SPL may damage the microphones.

Condenser microphones are extremely sensitive to moisture, so you should put them back in their
special carrying case after use and store them in a dry place.

Always prevent the microphone from falling, as this may cause irreversible damage. Never remove the
capsule protection.
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4. CONNECTIONS

%] POWER SUPPLY AND SWITCHING ON |

1.POWER SUPPLY BY 12V DC PLUG IN

®

FUSE
T2Ainside oy o

UL € - =
W = 0] @ O |

Note: The bit Tune is protected internally with a
2A Cylindrical fuse inside the product. For its

replacement, see section 9.5 of this man

3. SWITCHING ON THE BIT TUNE

ual.

®

FUSE
T2A inside ON OFF

2.POWER SUPPLY BY POWER ADAPTER

FUSE
T2A inside ON OFF
R L --@# - E
o 4=
W goag = = O
OPTICAL  SPEAKER usB usB Dl RV POWER
ouT ouT out IN A

*The 110 - 220 VAC universal adapter comes
with adapters for sockets in EUROPE, UK, USA,
ASIA.

WARNING: If you use mains adapter for
certain measurements it could
be necessary to connect the ground
cable (supplied in the product
packaging), between the car battery
and the bit Tune (see section 7.9).

oL @+ = m PUSH TO TURN ON
o OR OFF
) moms = (@)
OPTICAL SPEAKER uUsB usB D V  POWER
ouTt ouTt ouTt IN
to power supply
(D power 4@ | ON

(l) poweR O W OFF

13
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7%} PERSONAL COMPUTER |

1. PERSONAL COMPUTER E bit Tune 2. PERSONAL COMPUTER bit Tune + bit Ten

CEACLEN audison NI

USB CABLE USB CABLE
PROVIDED

PROVIDED

USB CABLE PROVIDED
WITH bit Ten

28 . - 28 o -
! 5
8
v
Wf‘&‘u‘- audison "f‘ﬁ audison
— —=
3. PERSONAL COMPUTER bit Tune + bit One 4. PERSONAL COMPUTER bit Tune + bit One HD / Virtuoso
USB CABLE
PROVIDED
USB CABLE PROVIDED
WITH bit One
USB CABLE PROVIDED
WITH bit One
20 . 20 .
i i
- o
o ottne L(z=  audson omo,  bihme _©Em awson
“: [—@—l m.m e - [—@—l wz.m o
@ @ O o) ® "0
ST UL ”

14
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5. PERSONAL COMPUTER bit Tune + bit Nove 6. PERSONAL COMPUTER bit Tune + AP bit

USB CABLE PROVIDED

©) o se WITH AP bit
USB CABLE
USB CABLE
PROVIDED PROVIDED

USB CABLE PROVIDED
1 WITH bit Nove

il

28 - - . 28 . -
i £
mm:-k?m bit Tune - *f“:. audison - K &% audison
m [ e | —| 70 i
@ ® "0 @ | o
7. PERSONAL COMPUTER bit Tune + AP F8.9 bit 8. PERSONAL COMPUTER bit Tune + H8 DSP
© ©
—coocoosg
= e
© ©

USB CABLE PROVIDED

E USB CABLE
WITH AP bit

PROVIDED

USB CABLE
PROVIDED

audison

LED ON WHEN
THE MICROPHONES
ARE ACTIVE

G0 bit Tune wrv'\-x audison

N

TELU )

15
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%Y INPUT SIGNALS |
1.PRE IN: HEAD UNIT PRE OUT ANALYZER 2.PRE IN: AMPLIFIER PREOUT ANALYZER
(see sect. 7.1 - 8.3 seesect. 7.1-83
_ PRE OUT RADIO DECK . éé _ _
i
Om=0 bit Tune om0 bitTune iﬁ«
Lo ] B J - l - Lo ) J 2 l e on
o) ® ® |
= STEREO =
?ﬁ ﬁ ﬁ AMPLIFIER ﬁ ﬁ ﬁ
PREOUT %
STEREO PREAMPLIFIER SOURCE )
3.SPEAKER IN: HEAD UNIT HI LEVEL ANALYZER 4.SPEAKER IN: HEAD UNIT POWER ANALYZER
(see sect. 7.1 - 8.3 seesect. 7.1-83
— éé = = AMPLIFIED RADIO DECK as
i =
08‘8%%80 STEREO
HI-LEVEL
OUTPUTS om0
STEREO
HI-LEVEL
OUTPUTS
AMPLIFIED RADIO DECK
3
1+8 ohm POWER
DUMMY LOAD
5.SPEAKER IN: AMPLIFIER POWER ANALYZER 6.OPTICAL IN: HEAD UNIT OPTICAL TEST
(see sect. 7.10, see sect. 8.3
— 28 . - 5 ° - 88 . -
90280, L“‘J POWER 80R%
ég%%g AMPLIFIER gg‘g%%g
o%ég%%o Og’;’@g%é&?}go
uosipne
- o wjﬁw "
= =] | =

ﬁ‘?w“ “ s § T “
OUTPUTS
$ | Dl |..

$ S/PDIF STEREO SIGNAL, MAX 192 kHz 24 bit.

1+8 ohm POWER
DUMMY LOAD

16



bit Tune Y

7.BNC PROBE: ELECTRICAL CIRCUIT CHECK 8.EMS PROBE: ELECTROMAGNETIC SNIFFER
see sect. 8.3, (see sect. 8.4,

g
p

. SeBse
s% e
Ah o
E L
g §
s Segee

bit Tune

‘ = I ELECTRONIC
Dg_-]u SEL= DEVICE |
& oS Wi UNDER
& el 5 5
[[E S oo ;%%gﬂ[] TEST i
- EaTee:] D0z
I D e st 29)
DE_-] E’ — 5 oooono OQD(%OE i s_%é B ] uuuuuu L] >TT
o R g |
I]EI ofEg B0 B EDEEI:EE g E%E?Dnmm = CABLE / ELECTRONIC DEVICES
O O O O I O
I LT O L I LI LT LI L = 1]
X3 oUTPUT SIGNALS |
1.PRE OUT: AMPLIFIER PRE IN 2.PRE OUT: BIT TEN AUX INPUT
see sect. 7, (see sect. 7.2/7.3/7.4/7.5/7.6/7.7).

AMPLIFIER PRE IN

- 28 . .

b
S

(D-w-:m?“ bit Tune . .:'«n':. audison
- S | e
@) ® o
ER=ARER| i
3.PRE OUT: BIT ONE AUX INPUT 4.PRE OUT: AP bit AUX INPUT
(seesect. 7 (vedisez. 7.2/7.3/7.4/7.5/7.6/7.7)
© ©
[} ©
[
[©] [©) ® ®

IMPORTANT: in the processors you
should enable the AUX input
if you use a bit Ten/D or AUXT

if you use a bit One through

i
%M
il
il

i
i
i

g é%%g PC software. This can be disabled g é%%c
° 5%2%" after the measurements. If you want to § §%%8
ore” connect the bit Tune to AP bit amplifiers to e
. audison perform measurements, but the AUX input -
port is already occupied, you can use the oo, St T i
OPTICAL input port (see section 4.5.6 = i iy D

® ® O

17
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5.0PTICAL OUT: BIT ONE OPTICAL INPUT

6.OPTICAL OUT: BIT TEN OPTICAL INPUT

© © .
OPTICAL
INPUT
= }
© ©
OPTICAL %OPTICAL OPTICAL
OUTPUT INPUT OUTPUT
- % 28 . -
8RS 8
i
@ rown O bit Tune s audison
E’:, e e ‘“z‘mm ":g
@) ® O
7.0PTICAL OUT: AP bit OPTICAL INPUT 8.OPTICAL OUT: AMPLIFIER OPTICAL INPUT
AP bit AMPLIFIER TH AMPLIFIER
© © (@ @B
Q
2
OPTICAL %
e INPUT o)
©) ©,
NPUT e o
OPTICAL
OPTICAL OUTPUT
OUTPUT
= . 20 .
%ﬁ%
O rown O O rowen O bit Tune pais.  audison
E et E
T i TOU L )
9. SPEAKER OUT: 10. SPEAKER OUT: BIT ONE 11.SPEAKER OUT: BIT TEN
AMPLIFIER HI LEVEL INPUT (see sect. 8.2) HI LEVEL INPUT (see sect. 8.2 HI LEVEL INPUT (see sect 8.2

Hi LEVEL .

audison

SPEAKER
TURN ON

OFF ON

O 0 bit Tune zm; audison O 0

G I8 |G

To Y i

*Note: using the SPEAKER OUT output it is possible to test both the audio operation and the ART ON function (if available) of
the amplifier / processor.

18
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5. SOFTWARE AND DRIVERS INSTALLATION

IERN PC SOFTWARE AND DRIVER INSTALLATION WIZARD |

1. Insert the "bit Tune Setup CD 2.0" in the CD-ROM player of the PC that you intend to use.
2. Windows XP: go to My Computer in the START menu;

Windows Vista: go to Computer in the START menu;

Windows 7: go to Computer in the START menu;

Windows 8 / 10: click on the DESKTOP icon;

,j ’ Administrator

Windows XP Windows Vista Windows 7 Windows 8 /10

3. Windows XP: with the right mouse button select the "bit Tune Setup CD 2.0" icon and click Browse,
Windows Vista: with the right mouse button select the "bit Tune Setup CD 2.0" icon and click Browse;
Windows 7: with the right mouse button select the "bit Tune Setup CD 2.0" icon and click Open;

Windows 8/ 10: double click on the Computer icon

Windows XP Windows Vista Windows 7 Windows 8 /10

4. Windows XP: double click on setup icon;
Windows Vista: double click on setup icon;
Windows 7: double click on setup icon;

Windows 8 / 10: select the CD ROM drive an double click on setup icon

Windows XP Windows Vista Windows 7 Windows 8 /10
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5. Windows XP: select ACCEPT; x

For the following components:

Windows Vista: select ACCEPT; NET Fromorork 3.5

- Pl d the foll l Pr hi d ki
WIndOWS 7: select ACCEPT, s;aﬁ;u::as‘;’?hen;gv'a;negmsﬁ?se agreement. Press the page dowin kep ta

. . _ MICROSOFT SOFTWARE
Windows 8/ 10: select ACCEPT; SUPPLEMENTAL LICENSE TERMS

MICROSOFT .NET FRAMEWORK 3.5 FOR
MICROSOFT WINDOWS OPERATING
SYSTEM

51| view EULA for piinting

Do you accept the terms of the pending License Agreement?

1f you choose Donit Accept, instal will close. To install you must accept
this agreement,

Accept I Don't Aooept

6. Windows XP: select ACCEPT and wait for the installation; £

For the following componerts

Windows Vista: select ACCEPT and wait for the installation; R

Windows 7: select ACCEPT and wait for the installation; T T S o P et e

MICROSOFT SOFTWARE LICENSE TERMS i’
- . . . MICROSOFT REFORTVIES/ER 2003
- . These license tems are an agresment between Miciosft Corporation

Wlndows 8 / 10: se | ect ACCEPT an d walt for th einsta | | ation ! (or based on where youlive, one of is affiiates) and you. Pleass
read them. They apply to the scitware named above, which inchudes
the media on which you received it if ary. The terms also apply to
ary Microsclt
- updates,

supplements,

Intemet-based services, and Jhd|

2| Wiew EULA for printing

Do you accept the terms of the pending License Agreement?

1F you choose Dortt Accept, install wil close. To install you must acoept
ths agreement

Accept [ Don't Accept

7. Windows XP: select NEXT to continue with the installation, =il
CANCEL to S’[Op it} Welcome to the bit Tune Setup Wizard audlson
bit Tune

Windows Vista: select NEXT to continue with the installation,
CANCEL to stop;

The installer wil guide you thiough the steps required to instal bit Tune on your compule

Windows 7: select NEXT to continue with the installation,
CANCEL to stop;

Wirld()ws 8 / 10: SeleCt NEXT tO COﬂtII’]UG Wlth the Instanatlon’ WARNING: This computer program is protected by copyright law and intermational reaties.

Unautharized duplication or distribution of this pragram, or any partion of it, may resultin severe civil

or criminal penalties, and will be prosecuted to the maximum extent possible under the lau.
CANCEL to stop;

Cancel < Back | Mext » I

s
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8. Windows XP: select | Agree, then NEXT, —{olx]
. . License Agreement aUdlson
Windows Vista: select | Agree, then NEXT; ! bit Tune
windows 7: Select I Agree’ then NEXT, Please take a moment to read the license agresment now. If pou accept the terms below, click '

Agree', then "Next". Otherwise click "Cancel".

Windows 8/ 10: select | Agree, then NEXT,

LICENSE AGREEMENT i’

This License Agreement (the "Agreement”) for the Bit Tune Software is a

legal agreement between the User ("You" or "Your") and Elettromedia s.r.l.
("Company™, for the use of the Bit Tune Software ("Software”) and the
documentation enclosed ('Documentation”)

By clicking the "I Agree" button below, or by accessing, copying or using the
Software, You acknowledge that YVou have read this Agreement, understand

it and anraa tn ha haund by its tarms and ~onditions =l

€ Do Not Agres & | Agres

Cancel < Back | Mewt >
| g

9. Windows XP: select NEXT. =131
. 3 bit Tune Information aUdISGn
Windows Vista: select NEXT. bit Tune
Windows T: Select NEXT. hit Tune %10 Release Motes
Windows 8 / 10: select NEXT. First offcial release.

Prima versione ufficiale.

Cancel < Back | Mewt > !

10. Windows XP: Choose NEXT to start the installation of =lol=|
audio codecs. Additional Components audison
bit Tune

Windows Vista: Choose NEXT to start the installation

| Ta ensure maximum compatibility between bit Tune and the mast common audio file farmats, we
Of au d 10 COd ecs. suggest that you install the EAite codecs in your computer

Windows 7: Select NEXT to start the installation of % Instal KLie Codec
audio codecs.

Windows 8 / 10: Select NEXT to start the installation of
audio codecs.

Cancel Back | Nexwi F
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11. Windows XP: select g
- Everyone if you have adm|n|strat|on rights for the system, Select Installation Folder audison
so that the program, once installed, can be accessed by all bit Tune
users of the PC.
- JUSt me lf yOU Waﬂt the program once InSTaHed to be The installer will install bit Tune ta the following falder.
accessed by the CUI’reﬂt user Onlil ' Ta ingtallin this folder, click “Newt”. Toinstall to a different folder, enter it below ar click "Braowse",
Then click NEXT. Folder
C:\Programmitdudison'bit Tune Erowse
Windows Vista: select Disk Cast.

- Everyone sif you have administration rights for the system,
so that the program, once installed, can be accessed by all

Inistall bit Tune for pourself, or far anwone wha uses this computer:

users of the PC. & Eveyore

- Just me if you want the program, once installed, to be © futne
accessed by the current user only. — e | [
Then click NEXT. 'Eé

Windows 7: select

- Everyone if you have administration rights for the system,
so that the program, once installed, can be accessed by all
users of the PC.

- Just me if you want the program, once installed, to be
accessed by the current user only.
Then click NEXT.

Windows 8/ 10: select

- Everyone if you have administration rights for the system,
so that the program, once installed, can be accessed by all
users of the PC.

- Just me if you want the program, once installed, to be
accessed by the current user only.
Then click NEXT.

12. Windows XP: Select NEXT to start the installation. =lol ]
Confirm Installation aUd|SOFI
Windows Vista: Select NEXT to start the installation. bit Tune

The installer iz ready to install bit Tune on your computer.

Windows 7: Select NEXT to start the installation.

Click "Mext" to start the installation

Windows 8 / 10: Select NEXT to start the installation.

Cancel <Back | Nexl:»i |
|
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13. Windows XP: Select NEXT to start the installation of the Erm e 5|
audio driver, turn the bit Tune on and connect it to the USB Welcome to the TUSBAudio Driver
port of your PC. for XMOS Kits ¥1.56.0 Setup Wizard
Windows Vista: Select NEXT to start the installation of i
the audio driver, turn the bit Tune on and connect it to the e T e e asito
USB port Of yOUI’ PC ;zl;\;?;rs.ystem files without having to reboot your

‘ Click Wext ta continue,

Windows 7: Select NEXT to start the installation of the
audio driver, turn the bit Tune on and connect it to the @
USB port of your PC.

. . lext = ancel
Windows 8 / 10: Select NEXT to start the installation of the :
audio driver, turn the bit Tune on and connect it to the
USB port of your PC.

Possible error message: =0l

If the bit Tune is not recognized by PC, make sure that the bit Tune Welcome to the TUSBAudio Driver

is turned on and connected to the PC via USB, then select NEXT. for XMOS Kits ¥1.56.0 Setup Wizard

If the problem persists, seesection 9.2 0n troubleshooting the

X K Setup requires that the device is plugged in, Please =]
installation Connect the devics you wank o install and make sure i

is burned on, If your device is currently connected,
please unplug and replug it.

Cncsl
W
14. Windows XP: Select NEXT to start the installation. g ] 5
Choose Install Location
Choose the Folder in which ta install TUSBAudio Driver for XMOS Kits v1,56.0. %

Windows Vista: Select NEXT to start the installation.

Setup will install TUSBAudio Driver for sMOS Kits +1,56.00in the following folder, To installin a
different Folder, click Browse and select another folder, Click Install to start the installation,

Windows 7: Select NEXT to start the installation.

Windows 8 / 10: Select NEXT to start the installation.

Browse, .

"Destlnatmn Falder

Space required; 1 5ME
Space available: 9.7G8

< Back I Install g Cancel
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15. Windows XP: Select NEXT to complete the installation of =]
the audio driver and then select FINISH. Installation Complete
Setup was completed successully. %

16. Windows XP: select “No, not now” and click “Next”:

17

Windows Vista: Select NEXT to complete the installation

of the audio driver and then select FINISH.

Copy to C:\Programmit Thesyconl TUSBAudio_Driver| TUSEAUdioCpl exe e
Execute: regsvrd2 /s "Ci\ProgrammilThesycon| TUSBAudio_Criveritusbaudioasio.dl”

Wi ndows 7 - Se | ect N EXT to com p | ete th e | nsta | | at | on Of Create shorteut: C:\Documents and Settingsiall UsersiMenu AvvialProgrammiiThesy. .
X '. Create shortcut: C\Documents and SettingsiAll Users\Menu AvviolProgrammit Thesy. ..
the audio driver and then select FINISH.

Create shorteut: €:\Documents and Settingsiall UsersiMenu AvviolProgrammilEsecue. ..
Preinstaling device drivers.
This may take some time ta complete. Please wait ...

Windows 8 / 10: Select NEXT to complete the installation of T T p——
the audio driver and then select FINISH. .
< Back I Mext > i ! Cance| |
o [ |

Completing the TUSBAudio Driver
for XMOS Kits v1.56.0 Setup Wizard

Click Finish to complete the installation.

Please Follow the instructions of the hardware installation
wizard that will appear.

N
®

W

Found New Hardware Wizard

Welcome to the Found New

Windows Vista: will not ask for confirmation; drivers will Hardware Wizard

be N Sta | | ed a UtO m at ICa | |y, “whindows will search for curment and updated software by
looking on pour computer, on the hardware installation CD, or on
the ‘windows Update Web site [with your pemission)

Fisad our privacy policy

Windows 7: will not ask for confirmation; drivers will be
installed automatically;

Can Windows connect to wWindows Update to search far
software?

(O es, this time orly

(O)'Yes, now and svery lime | connect a device

(& No, not this time

Windows 8 / 10: will not ask for confirmation; drivers will be
installed automatically;

Click Next ta continue.

N

Windows XP: select “Install the software
automatically” and click “"Next";

Found New Hardware Wizard

Windows Vista: will not ask for confirmation; drivers
will be installed automatically;

This wizard helps you install software for

AMOS ®51-LT Audio

\') If your hardware came with an installation CD
LB or floppy disk. insert it now.

Windows 7: will not ask for confirmation; drivers will
be installed automatically;,

‘What do you want the wizard to do?
Windows 8 / 10: will not ask for confirmation; drivers will
be installed automatically;,

(®) Install the software automatically [Recommended]
€ Instal from a list or specific location [Advanced)

Click Mext to continue.

¢ Back ” Net > [\L[ Cancel
|

N
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18. The system will install the XMOS interface drivers.
Please wait while the wizard installs the software.... .

@ HMOS 25111 Audio
2/

tushaudioks sys
Ta CAWINDOWS system3Z\DRIVERS

[ 1
[ J

19. If the procedure is successful, the system will notify that
the driver installation is complete.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for

@ HMO5 X51-L1 Audio
2

Windows XP: click “Finish";

Windows Vista: will not ask for confirmation; drivers
will be installed automatically;

Windows 7: will not ask for confirmation; drivers will
be installed automatically;

Windows 8 / 10: will not ask for confirmation; drivers will
be installed automatically;

Click Finish to close the wizard,

N
20. If the procedure is successful, the system will notify I
that the driver installation is complete. Installation Complete audison
bit Tune

Windows XP: click “CLOSE";

. bit Tune has been successtully installed.

Click. "Close" ta exit

Windows Vista: click “CLOSE";
Windows 7: click “CLOSE";

Windows 8 / 10: click “CLOSE";

bit Tune has been installed to C:\ProgrammitAudisontbit Tunet,

o ook | [ o i!

21. The installation of the bit Tune software and drivers is now complete.
At this point the bit Tune is ready for use (see sect. 6).
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XY UNINSTALLING BIT TUNE SOFTWARE and DRIVER |

1. To uninstall the bit Tune PC software you
can use the command uninstall.

2. Windows XP: click “"YES";
Windows Vista: click “YES";
Windows 7: click “YES";
Windows 8/ 10: click “YES";

3. Windows XP: click “UNINSTALL";
Windows Vista: click “UNINSTALL";
Windows 7: click “UNINSTALL";
Windows 8/ 10: click “"UNINSTALL";

4. Windows XP: click “NEXT";
Windows Vista: click “NEXT";
Windows 7: click “NEXT";
Windows 8 / 10: click “NEXT";

5. Windows XP: click “FINISH" to complete the
uninstall process;

Windows Vista: click “FINISH" to complete the
uninstall process;

Windows 7: click “FINISH" to complete the
uninstall process;

Windows 8/ 10: click "FINISH" to complete the
uninstall process;

bit Tune

uninstall

Windows XP, Windows Vista, Windows g Windows 8

26

Windows Installer,

Ale pou sure you want ta uninstall thiz product?

a5 ;\i [ Mo
4

% TusBAudio Driver for XMOS Kits ¥1.56.0 Uninstall — =0 x|

Welcome to the TUSBAudio Driver
for XMOS Kits ¥1.56.0 Uninstall
wizard

This wizard will remove TUSBAudio Driver for KMOS Kits
w1560 from your system,

Click Uninstall o proceed.

ninstall” Cancel

% TUSBAudio Driver for XMOS Kits v1.56.0 Uninstall = ] 5
Uninstallation Complete
Uninstall was completed successfully. ﬁ
Completed
Delete file: CiYProgrammit Thesycon| TUSEAudio_Driveritusbaudicks.sys ;I

\
Delete file: C:YProgrammit Thesycon| TUSBAudio_Driveritusbaudio.cat
Delete file: C:YProgrammiiThesycon| TUSBAUdio_Driveritusbaudioks. cat
Delete file: C:YProgrammiiThesycon| TUSBAudio_Driveritusbaudioasio.d|
Delete file! C:yProgrammiiThesycon| TUSBAUdio_Driveritusbaudioapi. dil
Delete file: C:iProgrammiiThesycon| TUSBAudio_Drivericustaom.ini

Delete file! C:iProgrammiiThesycon| TUSBAUdio_Driver\ TUSBAUdioSpy. exe
Delete fil Programmil Thesycan| TUSBAudio_Driver| TUSEAUdioCpl.exe
Delete file: C:\Programmit Thesycont TUSBAUdio_Driveriuninstall exe
Delete file: C:\ProgrammitThesycont TUSEAudia_Driverisetup.ini

Remove folder: C:\Programmi|Thesyconi TUSBAUdio_Driver!,

Completed

< Back I Mext > I Cance!

|
% TusBAudio Driver for XMOS Kits ¥1.56.0 Uninstall =]

Completing the TUSBAudio Driver
for XMOS Kits ¥1.56.0 Uninstall
Wizard

TUSBAudia Driver For XMOS Kiks w1.56.0 has been
uninstalled from your computer.

Click Finish to close this wizard,

< Back I Finish I ancel

X




bit Tune

6. BIT TUNE DESKTOP

In order to use the main tools of the bit Tune you must install the software on your PC (see sect 5). The bit Tune must

be connected to the PC and be turned on by setting the measurement selection switch in the PC analyzer position
(see sect 332). Start the software by clicking the icon on your desktop.

kit Tune

The first screen that appears is the starting screen, where you need to select one of the following modes:
- APM: starts the APM measurement software (see Advanced Manul APM);

- bit Tune (see sect. 6.2.3),

- bit Tune + Processor: bit Tune connected and interfaced to a bit line processor (see section 6.2);

- Rescue Mode: Firmware upgrade recovery (see sect 93). The softwares in OFF LINE mode are also available for the
three operating MOdes (see section 6.1).

acousi bit Tune
;Eﬁ%fnl'lcnnce + Processor
maasurement

CONNECT CONNECT CONNECT
b

OFFLINE MODE OFFLINE MODE OFFLINE MODE
_—
y =
audison RESCUE

‘ MODE

To select the starting mode, go to the drop-down menu, select the appropriate entry and press ENTER or click on the
window.
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RN SOFTWARE START IN OFFLINE MODE |

(op™)

ncoustic
performance
measurement

bit Tune

+ Processor

CONNECT COMMNECT COMNECT

OFFLINE MODE OFFLINE MODE OFFLINE MODE
= -
/ % £
audison RESCUE

MODE

In this mode, the bit Tune, even if connected to the PC, does not interact with the software's functions. The OFFLINE
mode can be used to analyze the software without connecting the product to the PC, in order to become familiar with

some of the product's functions, and in particular it allows the use of the processing of the acquired measurements
to carry out new Percept Calibration setups exclusively with the bit One HD Virtuoso.

Blt it Tune _|EI|1|
File  Tools  Settings
— Processor Auto Setup
[HIEERETE @ Level Check
C t |
Ll Position: Front Left
) @  AutoEQ + Auto Timedlign.
Wehicle Tupe: I - . _
@ Auto Time Alignmert
Customer: I
Date: [eanerz =] futo E0 + fuo Timesfian. |
Operator: I Auta Time Alignment I
Mote: LLewvel Check I
I emony Status
— Tools
Dzeilloscope FUE |
[zenerator | Flayer |
Falarity Check | | Source Check
Sawe Config |
Bratteny Scope Create Heport -
Finalize |
bit: Tune: not connected Processor: not connected

How the bit Tune software looks in the OFFLINE startup mode.

How to change the size of the PC software window

* To make the window full-screen, click on the Enlarge button i@l or double click
on the title bar of the PC software window.

* To restore the previous size from full-screen, click on the Reset button &} or
double click on the title bar on the window.

e To resize the PC software window (make it smaller or larger), position the mouse £
pointer on one edge or corner of the window. When the mouse pointer becomes ’
an arrow with a double point, drag the edge or corner to make the window larger | S

or smaller.
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XY SOFTWARE START IN BIT TUNE + PROCESSOR MODE |

acoustic b” TUI'IQ + Processor

performance
measurernent

CONNECT CONNECT CONNECT
.

OFFLINE MODE OFFLINE MODE OFFLINE MODE
audison RESCUE —

MODE

The use of the bit Tune in this mode is primarily for refining the configuration of the frequency response of an audio
system that uses an processor (bit One, bit Ten D, bit Ten, bit One HD Virtuoso, bit Nove, AP bit, AP F8.9 bit, H8 DSP).

ocoustic b“ Tune + Processor

perfaormance
measurement

CONNECT GONNECT CONNECT
.
OFFLINE MODE OFFLINE MODE OFFLINE MODE
audison RESCUE —

MODE

The software recognizes features and settings that have been designed into the connected processor. The bit Tune
is preset for optimum configuration of the frequency response for the type of processor connected.

Warning

ocoustic
ﬁiﬁ.‘;fj‘;ﬂ'&? Pmc_essor Not Founq. ] .
Application will start in bit Tune' mode.

CONNECT

OFFLINE MODE

RESCUE
MODE

audison

If the Processor is not found by the scanning:
- Make sure the Processor is turned on;
- Check the correct connection of the USB cable;
- Press OK to start the program in “bit Tune" mode (see sect 6.3) and connect the processor manually

(see sect. 6.2.2.2).
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Connect the bit Tune Pre Out L-R outputs to the Aux inputs (shown [ beveeinto SRR ] ([ Device v I ]
in the window) of the processor interfaced with the bit Tune. T

- bit One: connect the Aux1/Optical input to the bit Tune Sede el o B
L-R/Optical outputs, ensuring that the processor's INPULS || .. i 1une opios o mipet e e e
are enabled. to bit one HD Optical T input LUl s

Set AUX sensttivity to position 1

- bit One HD: connect the AUX/Optical 1/0ptical 2 inputto || o aux _
the bit Tune L-R/Optical outputs, ensuring that the o g
processor's inputs are enabled. —_— ———

- bit Ten / bit Ten D: connect the Aux/Optical input to the k
bit Tune L—R/Optlcal outputs, ensuring that the B == @ m——
processor's inputs are enabled. !

- bit Nove: connect the Aux/Optical 1 input to the bit Tune i o o
L-R/Optical outputs, ensuring that the processor's inputs comhiod h s T
are enabled. o e o e, 7 208 Nove AR

) ) ) Set AUX sensitivity to position 1

- Ap bit: connect the Aux/OpUcal input to the bit Tune & i -
L-R/Optical outputs, ensuring that the processor's inputs || o aux2 © Optical 2
are enabled. @ Optical ® AUX

- APF8.9 bit: connect the Optical input to the bit Tune
Optical output, ensuring that the processor's inputs are _
enabled. M oo ) (oo QT e

- H8 DSP: connect the Aux/Optical input to the bit Tune
L-R/Optical outputs, ensuring that the processor's inputs e [SE—
are enabled. Connect bit Tune AP3.9 bit audio completed with success.

output Connect bit Tune optical output
To To APF bit optical input.
() Optical
@ AUX @ Optical
QK oK

rn Device Info EY J

Synchronization to HE DSP
completed with success.

Connect bit Tune RCA audio output
to HB DSP AUXinput.

Set AUX sensiivity to position 1

@ AUX
@) Optical
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x|

The first time the product will be turned on you will be prompted for information
regarding the user. Fill in the fields and then click OK. You need to fill in at least “Diganizaorc |Dorald Duek

the Organization field. These data may be completed or changed later Address: [1113 Quack Street

(see 6255). They will be used for the compilation of the report. [Duckbung, Calisota

Jusa

“Required Field oK [ !

Long periods of inactivity can change the characteristics of the HSM |

microphone. Calibration must performed at the time of first use, and then . _ o

.. . 1 Mlc_rophones calibration needed,
repeated at least every 3 months of activity or after long periods of non-use. \) do it now?
Calibrate the HSM microphone (seesect 7.2) otherwise select NO.

s

The following paragraphs will describe the functions that allow the adjustment of the system and its acoustic refinement.

%/Ebit Tune* ] 3|

— Processor Auto Setup 4@'

@ Level Check

File  Tools  Settings

@  Auto EQ + Auto Timedlign.
@  Auto Time Alignment

“ehicle Type W
Customer: W
Drate: lm
Operator: lNHKE—

-

-
Mate: |Full DA with &Y amplifiers [ ]

-

"Pusilion: Front Left

Aun EQ + Aulo Timsdlin |

Auto Time Alignment |

Level Check |

Memary Status
Todls — E dokoon
Unknown

Dzcillogcope |
E Unknow
Generator Flayer E Unknawn
Polarity Check. | Source Check
Save Config |

Battery Scope Create Report

Finalize

bit Tume: Fes wer, 1.0,0,0, SN 00001225120001 bit one: Fe ver, 1,5.0,245

6.2.1 CONNECTION STATUS MENU 1

When the bit Tune is connected to the processor the message not connected will disappear from this bar, and the

bar will display information on serial numbers, firmware versions and type of connected processor.

| bit Tune: fw wer. 1.0.0.0, SM 00000000000000 hit Ten: fw wer. 1.2.1.0, SN |

6.2.2 SESSION NOTE MENU 2

2

This active window allows you to customize the information concerning

the measurement being performed. 1 | Processor
The data entered will be included in the final measurement report |bit one EI

see sect. 6.2.4.9).

. . 3 | vehicle Type: IBMW EGO
Description of functions:
1. Processor: This window shows whether the bit Tune is n RLelepes IW’E‘LTEH

connected to an Audison processor. B D ate: |14£DS£2EI12 *|
2. M: Active button to connect / disconnect the Audison n e |—MIKE

processor to the bit Tune.

3. Vehicle Type: Enter the model of the car in which you are performing 7 Nate: [Full DA with A4 amplifiers

a measurement /acoustic refinement session.

4. Customer: Enter the name of the owner of the car in which you are

performing the measurement /acoustic refinement session.
5. Date: Shows the date of the measurement session.
6. Operator: Enter the name of the operator performing the measurements.
7. Note: Enter comments about the measurement session or the system being measured.

31

-



bit Tune mrmmm .~ —

6.2.3 “FILE" MAIN MENU 3

Clicking the button opens a drop down menu with the items shown in
the figure:

1. New: opens a new measurement session.

2. Load: downloads the complete bit Tune configuration from a
previously saved measurement session file (e.g. "BMW
E60 Walter.ses").
This function is useful if you want to install the same audio
system on an identical car, without repeating the calibration
procedures. If you save a work session using an Audison
Virtuoso processor, the data can be used and subsequently
processed in OFFLINE mode.

Once the file is uploaded, the name of the uploaded file will appear
in the upper left corner.

3. Save: Saves the complete bit Tune configuration of the current
measurement session in a file that exists or that must be
replaced (e.g. "BMW E60 Walter.ses"), which can be reloaded
at a later time within the bit Tune via the Load function.

If you save a work session using an Audison Virtuoso
processor, the data can be used and subsequently processed
in OFFLINE mode.

File | Tools  Setkings

e [%

Load...

Save

Save az..

Reaqistration r
Software Lpdates k

Rezet Default Answer

Credits
Ewit

O 0 ~N o H» WN =

Open Session 20X
Cercain [ bit ne fles = Q22 E
e £s0 ke |

SEEICEN  Nome fl: [Brmw EED Walter J

215 bit Tune - BMW E60 Walter

savesession 21|
Salvain: [ bitune fles J e N S e

Salva corne: [ses:

4. Save as: Saves the complete bit Tune configuration of the current measurement session in a new file

(e.g. "BitTuneConfig.ses") renaming it each time with a different name.
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Regigtration

browser with the page that allows you to register the product
and create your own personal account on the "bit" portal. _
This must be done only once, after which you can access Lizemee
your account via the Login Account command.

5. Registration: The Registration command opens the system | Registration N
3

Software Updates Login Account

4

Note: for the use of these commands, you must have an active Internet connection.

6. Software Updates.

. . . Registration 3
Update firmware: Updates the firmware of the bit Tune [ Software Updates [ . PIE=—
see sect. 9.6). License 4 Check for Updates
Check for Updates: it checks in real-time the availability of Rie set Default Answer Autacheck for Updates
new firmware/PC Software updates.
Autocheck for Updates: when enabled [ ¥ ] availability of
firmware/PC Software updates is checked automatically
each time you start the program.
Note: in order to use these commands you must have an active Internet connection.
7. Reset Default Answer: This command resets the display of x|

warning messages if they have been previously disabled by

checking "Don't ask me again”.

9 ) Polarity Check procedure has not
%’ been executed.
Do it now?

Yes Mo |

" Dont ask me again in this session

8. Credits: Displays information about the bit Tune software in use. _ audison
— bit Tune

© 2012 ver.2.0

bit Tune i tesed an

f s NUKe s 1ech s
I and
/’ / PRCIPT
s wile

elettromedia $ wawwelealf com

audison s a part of elettromedia - 62018 Potenza Picena (MC) ltaly - www.elettromedia. it
All Rights Reserved - All products names are registered trademarks of their respective holders

9. EXIT: Used to exit the PC software.
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Tools | Settings

Csrilloscope [%

6.2.4 “TOOLS" MAIN MENU 4

—

Clicking the button opens a drop down menu with the items shown in

, _ Real Time Analyzer
the figure on the right:

Genetrakar
Flayer

Polarity Check
Batkery Scope
Targek Curve

Source Check,

O© 0 ~N o g b W N

_reakte Report

1. OSCILLOSCOPE:

T S SP P PP F see
v . l . | . l V4 v sect. 1.1

The bit Tune features an oscilloscope for the audio frequency band (20 KHz).

This tool can be used to view the signals coming from preamp power outputs or to perform measurements and
checks of circuit parts.

This window also includes a series of tools such as: AC/DC Voltmeter, Distortion meter, Wattmeter,

Spectrum analyzer, optical S/PDIF Audio signal analyzer.

WARNING: When testing power output of an amplifier, it is recommended to disconnect the speakers from the
amplifier and replace them with an appropriate resistive load capable of handling the output of the
amplifier. Otherwise, the speakers may be damaged.

91t pscilloscope m m a a EI
_l L. | X| _l . Generatar |
@f‘“ Slow Rall

W oltmeter
(o) roore_|" L: 5,2 VRMS ( 14,6 Vpp )
@ 1kHe R: 4,1 VRMS ( 11,6 Vpp)
' 10kHz /A [\ I
[ — Distartion (V]
13 L: 0.011 %
spectiunm | | ( m
R: 0.008 %
dEcannant | I Yl
o \ \\ / nput Frequency | 1000
ACA inpuF | 1 I
\ — Power Meter
. Load
i U U R: 2,10 W O 2obm
100V £ dohm
-10,00 = = = = o
ooy | 0.0 1.0 20 30 40 50" g ohm
Ingert comment for snapshot] — 5/PDIF Infa
Statusz: Spnc Sample Fate: 44100Hz
(16) (22)

Description of functions:

1-2-3: Buttons for changing the full-scale sensitivity of the oscilloscope.
Depending on the selected inputs (seesect 33 point 6) the sensitivity values are pre-set:
RCA inputs: 1V-10V-100V.
BNC inputs: 1V-10V-100V.
SPK IN inputs: 10V - 100V - 1000 V.
Use 1 - 2 - 3 buttons to best display the amplitude of the signal being examined without it exceeding
the full-scale amplitude.
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IN: Indicates the active input selected for the measurement (see sect. 3.3 point 6).
LEFT: activates the measurement of the signal on the LEFT input channel. The track displayed on the screen is blue.

RIGHT: activates the measurement of the signal on the RIGHT input channel. The track displayed on the screen
is green.

PAUSE: blocks the acquisition of the input signal, freezing the acquired signal on the screen.

SLOW ROLL: Sets the "time/div" time base for the signal acquisition to a slow pace. Acquires the signal whose
cycle is less than 5 seconds.

9 -10 -11. Depending on the frequency of the signals to be displayed, you need to set the time base to the optimal
frequency for a correct visualization.
100 Hz: 0.0025 sec/division (2.5 ms/div.)
1 KHz: 0.00025 sec/division (0.25 ms/div.)
10 KHz: 0.00025 sec/division (0.025 ms/div.)
Through the time display of the cyclic (periodic) signal, you can know its frequency:

1

Frequency (HZ):W(ms)

The period is the time that the signal takes to complete a cycle. The period’s time is measured by adding the number
of divisions in a signal's cycle.

12. WAVE: Enables the oscilloscope function.

13. SPECTRUM: Enables the spectrum analyzer function.

5
e Dol v JUERI L« u
£ Slow Rol T volmeter
e |y L: 5,2 VRMS (14,6 Vpp )
R e ==E i Ei R: 4,1 VRMS ( 11,6 Vpp )
£ 0kHz
wave -20.00 i Distartion 4@»
EErEr P T L: 0.008 %
S it St
-40.00 | R: 0.005 %
mﬂmzk g == _:\\ i It Froquery [0 =]
ACA fpur \
e0.00 =eE—] ~PowerMetes ————————— O
In: SPK .
S HHE N L:3,38W
Lo S=saii i PR R 2,10W
100V LD !
1000v O s B0 200 400 B0 2k 4k Tk 20k ogrs

Insert comment for snapshotl S/PDIF Infia
Status: Sync Sample Rate: 44100Hz

14. ©@| Snap acquisition: captures the image on the screen, which can be included in the measurement report
(seesect 6.2.4.9). TO save the image, enter a comment regarding the measurement (see point 16).

15. <] an 2| Scroll view: after selecting PAUSE (see point 7), by selecting these buttons repeatedly, you can view the
captured images one at a time (see paint 12).

16. Snapshot Text: this box is used to enter a comment on the acquisition made by the snap acquisition function
see point 14).

2l

Save the comment by selecting |ix|, or delete the acquisition by selecting the «|button.

Sine wave 1000 Hz

17. GENERATORS: activates the programmable frequency generator (seesect 6243).

18. BAR GRAPH AMPLITUDE: displays, via a bar viewer, the level of the input signal. The lighting of the red LEDs
indicates full scale (over range). The bar graph scale is logarithmic.

19. VOLTMETER: Displays the voltage value (RMS) and the Peak to Peak voltage of the input channels.
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20. DISTORTION: Selecting the [®] button activates the window that displays the distortion value (THD) expressed

21.

as a percentage (%). The measurement can be made with 3 sinusoidal sample frequencies (Input frequency Hz)
100 Hz, 1000 Hz, 10000 Hz. The measurement can be performed using the internal generator (see point 17) and
by setting a sinusoidal signal on one of the sample frequencies (100 Hz, 1000 Hz, 10000 Hz). You can use an
external generator or the sinusoidal signal supplied by a CD player which is able to provide the three sinusoidal
frequencies (100 Hz, 1000 Hz, 10000 Hz).

POWER METER: Selecting the [@] button activates the window that displays the value of the Power (Watt) with a
continuous sinusoidal. The measurement can be carried out on four resistive load values. Select the value of the
resistive load (Load: T ohm, 2 ohm, 4 ohm, 8 ohm) on which to perform the measurement. Insert a load resistance

at the amplifier's output with the previously selected value with a dissipation capacity in Watts proportionate to the
amplifier's power. Connect the heads of the resistances to the SPK-IN inputs (see sect 32.5) of the bit Tune.

22. S/PDIF Info: Displays information of the optical digital signal (S/PDIF) if an optical cable is connected to the TOS

LINK connector input (OPTICAL IN see sect 3.2.2).

Status Sync: Sync. Presence of a digital signal.

Status Sync: - Absence of a digital signal.

Sample Rate: frequency of the digital signal. You can visualize frequencies up to 192 kHz.
Sample Rate: - Absence of a digital signal.

23. Screen: Shows the time progress of the signal applied to the input of the bit Tune, activating the Wave or

Spectrum function.

24. x| Close: Closes the oscilloscope measurement window.

Refer to section 7.9 with measurement examples.

2.

|HAC-U i —T =t - ~H—————
@F =

REAL TIME ANALYZER:

The Real Time Analyzer is an audio spectrum analyzer that, for the measurement, uses the signal acquired

by the HSM microphone in two different modes or by the TMD microphone. The Real Time Analyzer is an audio
spectrum analyzer that uses the signal acquired from the HSM microphone for the measurement. The frequency
response is shown in a logarithmic scale with 30 bands on the horizontal axis and a level from 40 dB> to 96 dB> on
the vertical axis. With this tool you can measure the frequency response of audio systems installed in the car.

In addition to the measuring instrument, there are also signal generators and the possibility of saving the
acquired curves and viewing them later.

B8 Real Time Analyzer — O

(]
curr. D Max SPL: 100 dB. Use pink noise as stimulus signal.
dB

Bl 0

<

s

2

Exi [
&)
J

Target Curve:

Edit Curve

T 5000 () - |

25 40 63 100 160 250 400 630 1k 16k 25k 4k 63k 10k 16k
Generator

8
Insert comment for snapshat 1 U set as preproc. RTA
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Description of functions:

1. Speed: Sets the refresh rate of the spectral measurement displayed for a good
balance between accuracy and ease of reading. b edivim

Fast

2. Weight: Select the type of weighting filter for the measurement.
None: Excludes any weighting filter in the signal acquisition. Expresses the absolute
value but does not take into account the acoustic perception of the human ear. MNone
A-weight: Suggested. Enables a type A weighting filter. Inserts a filter that simulates the .&-igh
perception of the human ear with a low background noise. B-weigh
It is the curve used for signal to noise ratio(S/N ratio) measurements. C-weigh
B-weight: Enables a type B weighting filter. It is used with medium level background noise.
C-weight: Enables a type C weighting filter. It is used with high level background noise.

GENERATORS: Activates the programmable frequency generator (see sect 62.4.3), to generate measurement signals.
PLAYER: Activates the player for audio tracks playback (see sect 6.2.4.4).
D PAUSE/PLAY: Blocks the acquisition of the input signal, freezing the acquired signal on the screen.

oo s w

El Snap acquisition: Captures the picture on the screen that can be included in the measurement report
(see sect 6.2.4.9). TO save the image, enter a comment regarding the measurement (see point 8).

7. ] ean 3] SCROLL VIEW: After selecting PAUSE (see point 5), by selecting these buttons repeatedly you can
view the captured images one at a time (see point 8).

8. Snapshot Text: Enter a comment on the acquisition made by the snap acquisition function (see paint 6).
Save the comment by selecting #| ,or delete the acquisition by selecting the x| button.

9. Set as pre-proc. RTA: The box is active when selecting the Snapshot Text. Its function is to store an RTA curve
acquired prior to the Processor Auto Setup (see sect. 6.2.6). The image of the graph(Snapshot) will be shown on the
Report (seesect 6.2.4.9

10. Set as post-proc RTA: The box is active when selecting the Snapshot Text. Its function is to store an RTA curve

acquired after the Processor Auto Setup (see sect. 6.2.6). The image of the graph (Snapshot) will be shown on the
Report (see sect 6.2.4.9).

11.Screen: Displays the progress of the signal according to the frequency applied to the input of the bit Tune.

Sine wave 1000 Hz

12.Target Curve: allows the user to load a target curve of the final result after having acquired the environmental
response of the passenger compartment. The default curve provides the ability to achieve an optimal listening
ambience by operating manually on the DSP.

Functions:
a) Target Curve: allows the user to load Audison preset curves. More specifically:
. . ) | Target Curve:
-HAC-U » Harmonized Acoustic Curve Universal a
=| L
-HAC-R » Harmonized Acoustic Curve Rock I
-HAC-J » Harmonized Acoustic Curve Jazz b Edit Curve
-Flat » Flat Curve. é !\
1
14\
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b) Edit Curve: allows the user to edit an existing curve, or create their own using an 11-pole parametric equalizer.

. Target Curve - m}

X

£
g

j

band & freq gain ]

b

Bl

c) Move target curve: allows the user to move the target curve during the RTA acquisition on the Y axis, to
center the acquisition sensitivity.

B8 Real Time Analyzer — O

@ cu. Eﬁﬁ Max SPL: 100 dB. Use pink noise as stimulus signal.

El .

z [FE[E[E
1

START

o0s

g
:

b 5
i

Insert comment for snapshot 1 [] set as pre-proc. RTA

[] set as post-proc. RTA
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13.Save/load RTA curve:

. Save: allows the user to save a curve during the RTA acquisition.
It can later be viewed during a new acquisition.

.. Load Curve: allows the user to load previously acquired curves in the background of the RTA acquisition.

. Save b4
1~ |__J, <« Audison 3 bit Tune » v | D Cerca in bit Tune pel
Organizza v MNuova cartella Bz - (7]
-
E*  MNome Ultima modifica Tipo L)
¥ D 1.rta 01/06/2021 16:00 File RTA
o L] Front Leftrta 07/07/2021 09:38 File RTA
E D Rear Left.rta 07/07/2021 09:38 File RTA
= [ SuB.rta 24/08/2021 11:34 File RTA %
B < i >
Mome file: | Front Left.rta v
Salva come: | RTA snapshot (*.rta) ~
~ Mascondi cartelle | Salva | | Annulla |
| o
W

BB Real Time Analyzer

] = DR

I

HSM Sweep

START

50s

£
:

&

- [m] *

Max SPL: 100 dB. Use pink noise as stimulus signal. E

Insert comment for snapshot 1

| set as preproc. RTA

| set as post-proc. RTA
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14.MIC AQUIRE:

The RTA function of the bit Tune can be performed using two types of microphones, and depending on the
microphone connected, the measurement can be made as follows:

a) HSM: by connecting this microphone, it will be possible to carry out the conventional measurement using
the 3 HSM microphone (default) or using all the 5 microphones (HSM Sweep). The HSM Sweep function is
based on the average calculated for an acquisition of 10 seconds for each microphone for a maximum
duration of 50 seconds. By selecting the Start button, the measurement will start automatically and at the
end the result will be accessible

BB Real Time Analyzer — m] X

@ cur. EE Max SPL: 100 dB. Use pink noise as stimulus signal. [ |

{l

HSM Sweep

W

()]

o
A

T
:

[t

Insert comment for snapshat 1 [] set as pre-proc. RTA

[] set as post-proc. RTA

b) TMD+Beringher: The use of the TMD interface allows the user to reach, unlike the HSM microphone, higher
SPL values (up to 102 dB) and have greater accuracy on the positioned listening point. As shown in the figure
below, select the maximum SPL level with which you want to perform the acquisition.

BB Real Time Analyzer - m] *

@ cur. ﬁﬁ Max SPL: 100 dB. Use pink noise as stimulus signal. E

iéﬁ’i

TWD Range
3048

dB
02dB

0]

T
;

<

[ -1

Inset comment for snapshot

[] set as pre-proc. RTA

[] set as postproc. RTA

15. x| Close: Closes the measurement window of the Real Time Analyzer.
Refer to section 7.7 with measurement examples.
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3.

GENERATOR

The bit Tune has a signal generator, which can be programmed in frequency and amplitude. The active outputs of
the generator are: PRE OUT L - R, SPEAKER OUT L - R, OPTICAL OUT in bit Tune mode and on the speakers
selected in bit Tune + Processor mode.

“bit Tune" mode “bit Tune + Processor" mode
bit bit]
- Generator 1' - GEnerator 5'
Select channel(s) Processor
" Pure Tone Burst I 440 Hz " Pure Tone Burst I 440 Hz “alume
Ji 308 @—Ji 30dB - -
O N 3T N A I
& Pure Tone Continuous I 1000 Hz % Pure Tone Continuous I 1000 Hz 2| C
475 d8 @— 308 - GJ
N v oEy Lo ORI R T2 ® :T:
 White Moise " White Noise - i
a f— w0 @_ | e— - 450 dE
TR SRR ) P o F oy D2
—1
" Pink Noise " Pink Noise E
n Ji -30 4B E]—Ji 30 de — GZ)]
O N 3T N A
" Sweep I 500 sec £ Sweep I 500 sec
B f— s E]—J— 048
e ey [ T R TR R Tt
[ 20 Jzo00 e in E [ 20 Jzooo e in_|
©

Description of functions:

1.

Pure Tone Burst: Generates a programmable pulse modulated frequency from 1 Hz to 20 KHz 10 Oms ON
300 ms OFF. The output signal level is programmable from -48 dB to 0 dB (0 + 3.8 V RMS).

Pure Tone Continuous: Generates a programmable frequency from 1 Hz to 20 KHz. The output signal level is
programmable from -48 dB to 0 dB (0 ~ 3.8 V RMS).

White noise: Activate the generation of a pseudo-random white noise. The output signal level is programmable
from -48 dBto 0 dB (0 + 3.8 V RMS).

Pink Noise: Activate the generation of a pseudo-random pink noise. The output signal level is programmable from

-48 dBto 0 dB (0 + 3.8 V RMS).
Sweep: Activates a frequency modulated signal. Set the duration % Sweep 3000 sec

of the generated signal by setting the time in box A, the starting

; . . i
frequency in box B and the maximum frequency in box C. The type
of signal progress can be logarithmic by clicking on box D or linear ! k o

e (o) de)
by clicking on box E. | 20 | 20000 Hz |._.-.|

-30 4B

The output signal level is programmable from -48 dB to 0 dB (0 = 3.8 V RMS).

6.
7.
8.
9.

Play/Stop: [.] PLAY activates the signal on the outputs. [-] STOP deactivates the signal on the outputs.
Close Xl : Closes the Generator window.
Select channel(s): selects the system channel where the signal is generated.

Processor Volume: Adjusts the output level of the generator on the selected speakers (see paint 8).

WARNING: A continuous signal level which is too high may cause permanent damage to the speakers and

especially to the unfiltered tweeters.
If you need to measure high signal levels we strongly recommend to disconnect the speakers.

10. Select Memory: Selects one of the available processor memories during the use of the generator.
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4. PLAYER

The bit Tune has an audio interface for playing back music files with extension *Wav, * Wma, *. Mp3, *.Flv,

* Flac. The active outputs of the generator are:

PRE OUT L - R, SPEAKER L - R and OPTICAL OUT (see sect 3.1.).

OPTICAL OUT can provide an optical digital signal with a frequency of 192 kHz/24 bit that allows to leave any
music file unchanged.

bt player x
10
bit Tune

Dm@ Track Info D

Track02.my3

Path: C:ADocuments and Settingsvincenzo-c. CORPORATE
“DacumentibMuzsicatPapete wal 1

Duration: 274.8 sec
Sarmpls Fate: 44.100Hz ﬂ

(NNEEEENENEEEENENNEEEERNNNNNENNNNNNEEEEE 9

Description of functions:

1. [.2] Play: Starts the playback of the selected file / ._J PAUSE: Pauses the playback of a track.

2. D Fast Forward: Fast-forwards a track.

3. D Fast Rewind: Fast return to the start of the selected track.

4. E Repeat: Repeats the track from the start.

5. D Stop: Stops the playback of the current track.

6. Open Folder: Open files saved on your PC.

7. Track Info: Window containing information about the selected track.

8. bit Tune Volume: Sets the output volume of the player with the exception of the OPTICAL OUT output.
9. Bar Graph: VU meter, active during playback.

10. X| Close: Closes the Player window.
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5.

Polarity Check in “bit Tune + Processor” mode:

1.

3.

POLARITY CHECK

Using this tool you can check the electrical phase of the audio system speakers. The measurement is carried
out through guided steps using the LPM microphone placed at a distance of 15 - 20 cm from the loudspeaker.

Select a loudspeaker: At the end of the

measurement the following symbols will appear:

&P : Speaker in electrical phase.

& : Speaker in electrical counter-phase.

Modify the installation by reversing the electrical phase
and repeat the operation for verification. All results of
Polarity Check measurement will be available in the
final measurement report Create a Report

(see sect. 6.2.4.9).

Processor volume: Test volume adjustment.
Set the starting measurement volume at about
-26 dB.

Close: | Closes the Polarity Check window.

'Y Polarity Check

Select a loudzpeaker on the map to start Polarity Check procedure.

)

T HE
| ENEE
-_2E,|:| I:I_B

Frocessor
Wolume

©

Polarity Check in "bit Tune” mode:

1.

5.

b1t polarity Check

Single Speaker: Checks the electrical phase of a single @

speaker of the system.

Select a Speaker: Select the speakers manually, laying
down your audio system by hand.

Channel Map: Select the speaker where to verify the
electrical phase in the audio system.

At the end of the measurement the following symbols will
appear :

& : Speaker in electrical phase.

&  Speaker in electrical counter-phase.

Modify the installation by reversing the electrical phase
and repeat the operation for verification. All results of
Polarity Check measurement will be available in the final
measurement report Create a Report (see sect 6.2.4.9)

bit Tune volume: Test volume adjustment. Set the
starting measurement volume at about -26 dB.

Close: | Closes the Polarity Check window.

Refer to seciion 7.3 with measurement examples.
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6. BATTERY SCOPE

This tool implements a VDC oscilloscope, Battery 5cope n
which monitors the behavior of the vehicle's Use SPKIN Isft channel. Frass Play and star engina
battery voltage during engine start or during
the audio system operation.

The active inputs for this type of
measurement are:

SPK Left+ SPK Left -

&J

Purpose of the measurement:
In audio installations some malfunction or unwanted noise on the speakers may occur, especially when starting the
engine.

When starting the engine, the vehicle's battery voltage may drop, for a few moments, below 8 Volts. This can
compromise the normal operation of some audio device.

The Battery Scope allows to measure, by displaying it, this phenomenon, which otherwise is not detectable by an
ordinary tester, given the brevity of the duration. Once you have found that the problem is caused by low battery
voltage, proceed to battery recharging or replacement.

Control panel description:

1. E Play: Starts the measurement, start the car subsequently.
2. Maximum battery voltage before starting the car.

3. Minimum battery voltage peak reached during ignition.

4. E[ Close: Closes the Battery Scope measurement window.

Remark: when the Battery Scope instrument is used, power the bit Tune using the mains adapter. While performing
the measurement, connect the alligator supplied in the packaging between the car chassis and the
BNC PROBE LEFT connector.

Refer to section 7.9 with measurement examples.
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7. TARGET CURVE

7
BB Target Curve — O X
o a| ev ] (1
- L — o - .
; —--...e___s_.__q_ o 10 11 o SR o
== = = S | | TPt |
10 10| I Delete Curve I 5
-20 20|
20 0 100 200 500 * 2% 5 10K 20k

freq gain Q | Flat Curve ] CZJ

=101 B 5.0 . OK . (3)

When you start the Processor Auto Setup function (seesect 6.26) you are prompted to set a Target curve.
The PC software, through the hardware acquisition system connected to the PC via USB, performs the analysis
of the acoustic response of the passenger compartment and sets, using a Target curve, the optimal acoustic
response and time delays that the installed processor will store.
The Target curve is a goal to be achieved taking into account several factors:

A) Type of vehicle's passenger compartment.

B) Type of amplification system installed.

C) Response of the speakers.

D) Type of processor installed.
In order to listen to the different target curves it is necessary to allow the bit Tune to program the processor using
its available memories. Sound processing is performed by the processor, following the instructions provided by the
bit Tune.

Description of functions:

1. Target Curve Setting: Open the window to select a Target curve:

HAC-U » Harmonized Acoustic Curve Universal
HAC-R » Harmonized Acoustic Curve Rock
HAC-J » Harmonized Acoustic Curve Jazz

Flat » Flat Curve.

Custom: The Target curve can also be modeled at will to allow sound characterization according to personal
listening experience.

Flat Curve: does not apply any equalization, ensuring a linear response that can be measured
instrumentally through the RTA measurement.

Experience suggests that a degree of coloring of the response confers greater pleasantness to the listening
experience. Below are three other Target curves, optimized for a pleasant acoustic response and which can be
chosen according to personal taste.

During the Auto Eq + Auto Time Alignment procedure you can select two preset target curves (see sect. 7.6.9).

The software provides an 11-pole parametric equalizer. To vary the equalizer parameters, in order to set a Target
equalization curve, it is possible to operate in two ways:

a) position the mouse cursor at the pole to be set and model the curve using the mouse.

b) Draw Curve: select a pole with the mouse and manually set the Frequency, Gain and Q values.

After modeling the equalization curve, disable the Draw Curve function button.
Save the curve using the Save Curve function.
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BB Target Curve - [m} >
o

Save Curve

Delete Curve

Hat Curve
622| Hz [ 112|d8 T ok |

2. Flat Curve: Restores the equalizer linearly (Flat) for a curve that was created earlier.

3. OK: Confirms the changes entered for the Target curve, making it available to the Processor Auto setup,
without saving it to your PC.

4. Edit Curve / Save Curve: Srecalls a preloaded or new curve and then saves it. The saving of the set curve is
stored in a file (eg: "curve.srv"), which can be later reloaded in the bit Tune or Virtuoso, using the Load Curve
function.

5. Delete a Curve x| : Deletes a previously saved response curve.

6. Import Curve: Loads a Target Curve previously saved on the PC.

7. Close: Closes the window without making any change/variations to the Target Curve.
Refer to section 76 with measurement examples.
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8. SOURCE CHECK

The tool allows you to analyze signals from an amplified or pre-amplified source measuring amplitude distortion
and frequency response using the audio tracks provided in the bit Tune Setup CD.

WARNING: When testing power output of an amplifier, it is recommended to disconnect the speakers from the
amplifier and replace them with an appropriate resistive load capable of handling the output of the
amplifier. Otherwise, the speakers may be damaged.

bt Source Calibration @ m @ﬂ
_|°“"- |X| ﬂ _| Ll
5' Slow Rall

100 Hz V .
r' 1kHz @

— Woltmeter
L: 0,8 VRMS (2,0 Vpp )
R: 0,8 VRMS ( 2,0 Vpp )

-
)

5.00 = Distortion [v]
| L -mmn %
spectum L 1 | 1 = : 19)
H R:-.---% —
. =
dgconrect 0.00 E Input Frequency 1000 -
5PE ot =
e 43 i [ | [ = = Povuer b eter
L N £ L e W
Q| =
I £ R: - W
@ = :
-10.00 . 22 . * IEC =
@ 100 1375 1380\—J 1385 1390 1395 dEFS
Inzert comment for enapshotl — 5/PDIF Info
Status: Sync r—] Sample Rate: 44100Hz
@)

Description of functions:

1-2-3.Buttons for changing the full-scale sensitivity of the oscilloscope.
Depending on the selected inputs (see sect. 3.3 point 6) the sensitivity values are pre-set:
RCA inputs: 1V-10V-100V.
BNC inputs: 1V -10V-100V.
SPK IN inputs: 10V - 100V - 1000 V.
Use buttons 1 - 2 - 3 to best display the amplitude of the signal being examined without it exceeding the
full-scale amplitude.

4. IN: Indicates the active input selected for the measurement (see sect. 3.3 point 6).

LEFT: Activates the measurement of the signal on the LEFT input channel. The track displayed on the screen
is blue.

6. RIGHT: Activates the measurement of the signal on the RIGHT input channel. The track displayed on the screen
is green.

7. PAUSE: Blocks the acquisition of the input signal, freezing the acquired signal on the screen.

8. Slow Roll: Sets the "time/div" time base for the signal acquisition to a slow pace. Acquires the signal whose
cycle is less than 5 seconds.
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9 -10 -11. Depending on the frequency of the signals to be displayed, you need to set the timebase to the optimal
frequency for a correct visualization.
100 Hz: 0.0025 sec/division (2.5 ms/div.)
1 KHz: 0.00025 sec/division (0.25 ms/div.)
10 KHz: 0.00025 sec/division (0.025 ms/div.)
Through the time display of the cyclic (periodic) signal, you can know its frequency:

1

Frequency (HZ):W(FHS)

The period is the time that the signal takes to complete a cycle. The period's time is measured
by adding the number of divisions in a signal's cycle.

12. WAVE: Enables the oscilloscope function.

13. SPECTRUM: Enables the spectrum analyzer function.

zl
_I':“” _I_Ix_l [E_l_l L
£ Sy Rol [~ Volmeter
£ 100 Hz dBDm L: 0,7 VRMS ( 1,8 Vpp )
5 10 T T T i
000 EEEH T T R: 0,7 VRMS ( 1,8 VVpp )
) 10kHz
wave <0D E mEa T TH = Distortion —EI'
- S
-40.00 R:--—-%
disconnect [ R (RIS mE T ~
gl s000f Hh i H Input Frequency | 1000
S input
» 60,00 / ‘|. —Powerbeter——————
In: RCA \ L oeee W
W 70,00 | HER LT H - .
_I — mAI R: e W
00,00 iy i di
100v a0 5080 200 400 BOO 2k 4k Tk 20k dEFS

Insert comment for snapshat! S/PDIF Info
Status: Sync Sample Rate: 44100Hz

14. ©| Capture acquisition: saves the acquisition of the active measurement channel. After the acquisition please
type a comment on the measurement (see point 14).

15. J oun _| Scroll view: function activated by selecting the acquisition pause button (see point 7). Allows you to
view the waveforms captured using the snap acquisition function (see point 12).

16. Snapshot Text: This box is used to enter a comment on the acquisition made with the snap function (see point 12).

x| ¢

Save the comment by selecting ¢, or delete the acquisition by selecting the [x] button.

Sine wave 1000 Hz

17. BAR GRAPH AMPLITUDE: Displays, through a bar graph meter, the signal level at the input, warning about the
over range of the full scale through the switching of red LEDs. The bar graph scale is logarithmic.

18. VOLTMETER: Displays the value of the RMS voltage and the Peak to Peak voltage of the input channels.

19. THD: Activating this window will show the amount of distortion in % of input channels compared to a sample
frequency generated by the audio source inserting the setup CD at 1 kHz.

20. Power Meter: This tool is not available in the Source Check.
21. S/PDIF Info: Shows the sampling sequence of the signal available on the Optical Input socket.
22. Screen: Displays the time progress or the spectrum of the signal applied to the input of the bit Tune.

23. x| Close: Closes the Calibration Source measurement window.

Refer to section 7.1 With measurement examples.
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9.CREATE REPORT

This function automatically creates a PDF spreadsheet, containing the information regarding the installer,
the client, adjustments made through the Processor Auto Setup and any performed measurement.

Donald Duck
1113 Quack Street
Duckburg, Calisota

audison

bit Tune v. 3.0

USA
Vehicle Type:  BMW E60 Processor: bit Ten D. fw. 1.2.1.0
Date: venerdi 09/14/2021 S/N: 13100003
Customer: WALTER Note: Full DA with AV amplifiers
Operator: MIKE
System Setup:
Ch Speaker Polarity
1 Front WF Left Ok
2 Front WF Riaght Ok
3 Front TW Left Ok
4 Front TW Right Ok
5 Subwoofer Ok
6 - -
7 - -
8 - -
Memory Status:
Mem Measure Level Check Position Target Curve Eq Type
A AutoEQ+AutoTA OK Front Left Flat Curve Soft
Note: Memory B
B | AutoEQ+AutoTA | OK | Front Left | Flat Curve [ soft
Note: Memory B

Data export in config file: C:\Documents and Settings\vincenzo-c. CORPORATE\Desktop\bit tune files\222.dip

RTA pre-processing

current preset: A

25 40 63 100 160 250 400 630 1k 16k 2.5k 4k 6.3k 10k 16k ;.

User Snapshot:

[snapshot 1] - Left Channel

Note:

RTA post-processing
current preset: A

dB

90.00

70.00

60.00

40.00
25 40 63 100 160 250 400 630 1k 16k 25k 4k 6.3k 10k 16k .

[snapshot 2] - Left Channel

Note:

audison bit Tune - report

12

49



bit Tune N 6

6.2.5 “SETTINGS" MAIN MENU

Clicking on the Settings button opens a drop down menu as shown on the right: Settings

Mic Calibration
Connect ko k
Disconnect »
Company Info...

Language F

1. MIC CALIBRATION
This function starts a wizard for calibrating the HSM microphone. The procedure must be performed when
using the instrument for the first time and periodically according to use (see sect 7.1).

2. CONNECTTO Settings

This feature allows to connect and synchronize the PC
Software to the bit Tune or to the Audison bit processor, Mic Calibration
connecting it via the USB OUT port of the bit Tune. | Cermed: b b | bit Tune
When the Audison processor connection is active :
(see sect. 6.2.6), it will not be possible to interact with the PC Disconnect v Processor
software of the Audison processor. Company Infa. ..
Language 3 EF@

Select Connect to -> bit Tune to connect the PC Software to the bit Tune.
Select Connect to -> Processor to connect the PC Software to an Audison bit processor.

Receiving data from processor...

3. DISCONNECT TO -
This feature allows you to disconnect from the bit Settings
Tune PC Software a previously interfaced Audison | Mic Calibration
processor or the bit Tune itself. When the processor is
DISCONNECTED from the Tune bit PC Software, but is EEEs i
still connected via the USB cable, you can use the | DismEmme: ' | kit Tune
processor's PC software in conjunction with the software
of the bit Tune. Cornpariy Info... Processar
Language 3 _TE

Select Disconnect -> bit Tune to disconnect the bit Tune from the PC Software.
Select Disconnect -> Processor to disconnect the Audison bit processor from the PC Software.
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4. COMPANY INFO x
Customizes the bit Tune through the user's personal
data. This information will be printed on the header of “Drganizatior:  [Donald Duck
the f|na| repOl’T see sect. 6.2.4.9) Addiess |-|-|-|3 Duack Street

IDuckburg, Calizata

JUsa
f
“Required Field 0K |

5. LANGUAGE —|
Allows you to display context messages in the selected 2ettings
language (Italian or English). ] Mic Calibration
By default, the PC software is automatically set to the Conmect o N
English language. To change the language, select
language from the menu and restart the PC software. Disconneck 3

- . . Z Info...
Note: Additional languages may be available in the future. S e

Please check through "Check for Updates" (see sect 6236). . Language L | English

Italiano

6.2.6 PROCESSOR AUTO SETUP MENU
Using the “Processor Auto Setup” function you can Fimsssan e Sl
automatically set time delays, equalization curve and [%. Level Checku@

output levels of an Audison bit connected to the bit Tune, Position: Front Left
@ Auto EQ +Auto Timedlign.
2 Auto Time Alignment
S~

setting the processor memories according to your needs.
3 T |
.\.- 2 3 Auto Time Alignment |
'Z 4 Lewvel Check. |
Memory Status ——————
Front Left-Auto EQ+TA
Front Left-4uto T.A.
10 Save Config |

For best acoustic results, the placement of the speakers
Lo 11 Finalize I
MENU description O

and their orientation is very important. In fact, no
equalizer can improve “fuzzy" sounds or rich in unwanted
harmonics, resulting from internal reflections in the
vehicle. Before the Processor auto Setup, make sure that
the audio system is characterized in the most appropriate
manner possible.

1. CHANNEL MAP: This window is active, and corresponds to the CHANNEL MAP of the processor connected
and previously configured. The window contains the listening position indicator (selected in green). The diagram
shows four positions: driver (Front Left), passenger (Front Right), center front (Front) and rear passengers (Rear).

The indication is acting solely as a reference, allowing you to view the listening point on which the calculation

of time delays and equalization has been optimized. During the measurements the HSM microphone will be

positioned on the selected listening point.

o~

REMARK: if the central zone is selected as the listening point, through a guided procedure the software will manage
the positioning of the HSM microphone step by step through messages, in order to recreate an Overall listening
based on several measures inside the passenger compartment of the car. The maximum performance of the
Overall processing will be obtained using the bit One HD Virtuoso, where it will be possible to take advantage of
the "Percept® algorithm that will exploit the FIR platform of the dsp in use.

If you select the calibration of a listening point of the "Driver” or "Passenger” type, the software will instruct you to
place the HSM microphone in the position corresponding to the listening point.

2. Auto EQ + Auto Time Alignment: This function starts the wizard for the complete automatic setting of the
Audison bit processors for the equalization, the time delays and the amplifiers sensitivity check (see sect. 7.6).
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3.

Auto Time Alignment: This function (included in the function described in point 2) only starts the wizard
for calibrating automatically, inside the Audison bit processor, the time delays of the system (see sect 7.7).

After the Auto EQ + Auto Time Alignment procedure, or in the case of previously calibrated processors, it can be
useful to check or edit the time delays.

. Level Check: This function (included in point 2) only starts the wizard for controlling the level of the system's audio

channels. The system warns you in case of major differences in the acoustic level, suggesting to tweak the
sensitivity of the amplifiers. Small variations in level between different channels and the stereo balance will be
corrected automatically connected to the outputs of the processor. The Level Check can be useful if you want to
check the correct sensitivity level of the amplifier, without starting the Auto EQ + Auto Time Alignment procedure.

5. Position: Next to this tag is the name of the listening point chosen in the Channel Map.

6. Level Check: The LED lighting up indicates that the “Level Check” procedure has been performed.
7. Auto EQ + Auto Time Alignment: The LED lighting up indicates that the “Auto EQ + Auto Time Alignment”

9.

procedure has been performed.

. Auto Time Alignment: The LED lighting up indicates that the “Auto Time Alignment” procedure has been

performed.
Memory Status: Displays operations performed on the memories of the connected processor.

10. Save Config: Saves the memory configurations of the connected processor.

11. Finalize: Transfers calibration adjustments to the memories of the connected processor.

6.2.7 SESSION TOOLS MENU

This is a menu for immediate access to the functions described in =3 a

the “Config" menu.

Description of functions: Player n
. Oscilloscope: scesect. 6.2.4.1 Source Check a
. RTA: seesect 6242
. Generators: see sect. 6.2.4.3 Create Hepurt a

O ~NOOTHA WN=—=

. PIayer: see sect. 6.2.4.4

. Polarity Check: scesect 6245
. Source Check: scesect 6248

. Battery Scope: seesect 6246

. Create Report: scesect 6249

EE) SOFTWARE START IN BIT TUNE MODE |

The launch of the PC Software in “bit Tune” mode provides all the tools described in section 6.2, relating the “TOOLS",
section, except the functionalities of interfacing to an Audison bit processor: AUTO EQ+AUTO TIME ALIGNMENT,
AUTO TIME ALIGNMENT, LEVEL CHECK, POLARITY CHECK.
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7. USING BIT TUNE WITH THE HELP OF A PC

SOURCE CHECK |

Analyzes, through electrical measurements, the characteristics of an audio source connected to the bit Tune. It is
possible to measure the maximum output voltage, the maximum undistorted level (value required for connecting to
a processor), the distortion, or to check for any malfunctions.

It is also possible to display the presence of equalization on the output signal of the source, and determine the need
to perform the de-equalization process in the processor.

It is necessary to perform this analysis when connecting a processor to a source in order to ensure the highest level
of undistorted signal. This allows to avoid any background noise at the output of the processor, and in general, to
ensure the highest undistorted level at the input of any audio device, and obtain the best acoustic response.

Connection diagram:

audison

—t— A

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

¥
[ l l | | SPEAKERS OUT

N

LEFT CHANNEL

RIGHT CHANNEL
PRE-OUT wer [

N\

CHANNEL
0O = [
TRACK 1 (TRACK1 | \{ (TRACK1 |
cocococooo Fr—- cococoooo N cocoocooo

EIHGAHNYNEL

bit Tune “HET bit Tune ST bit Tune W

—e o [

'WHEN USE PRE IN INPUT DON'T CONNECT SPK IN 'WHEN USE SPK IN INPUT DON'T USE PRE IN INPUT

Fig. 1A Fig. 18 Fig. 1C

* Disconnect the speaker
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1. Themeasurementoperation mustbe performedwiththevehicle'sengineturned offand withoutanyradiofrequency

devices in the measurement area.

- Turn the bit Tune on and connect the USB cable to the PC.
- Set the function switch of the bit Tune on PC ANALYZER.

- Start the bit Tune software by clicking the icon on the PC desktop and launch the software in bit Tune mode or bit

Tune + Processor if a processor is present in your system

Set the measurement input by the "SIGNAL INPUT SELECT" switch.

PRE IN: for analyzing signals from preamplified sources (fig. 1A). Disconnect the SPK IN and BNC inputs.
BNC: for analyzing signals from preamplified or amplified sources (fig. 1B). Disconnect the SPK IN and RCA

inputs.

SPK IN: for analyzing signals from preamplified sources (fig. 1C). Disconnect the PRE IN and BNC inputs.

WARNING: A continuous signal level that is too high may cause permanent damage to the speakers.
@ It is strongly recommended to disconnect the speakers, if present, during the measurement.

3. Choose the Source Check function from the main menu of the bit Tune's PC Software. [T
Oscilozcope RTa |
Generator | Player |
Polarity Check | Source Check
Battery Scope Create Feport
4. -Insert the supplied "bit Tune setup” CD into the AUDIO CD player.

- Playback track 1 (press Play);

- Set all tone controls to zero (0);

- Adjust balance and fader to the center (0); _
- Adjust the source volume to the minimum. \i)
Press OK on the PC Software to continue the configuration.
Press Cancel to exit the SOURCE CHECK.

o]

Headunit Level Calibration

Annulla

x|

Insert CD in headunit's CD plaver.
Play Track 1.

Adjust the source volume towards the maximum (90% of the maximum range).

a) In the event of the voltmeter (Bar Graph) showing the message OVER in red,
switch the input sensitivity to the next less sensitive scale (e.g. from 1V to 10 V).
Once the OVER red message disappears, the display shows a waveform of
the selected range.

b) In case the display shows a waveform similar to the one shown on the right,
we are in the presence of an equalized source.
Subsequently, in the processor configuration phase you will need to perform
the de-equalization procedure.

In case the display shows a linear waveform like the one in the figure, we are in the
presence of a non-equalized signal. The de-equalization procedure should not be
carried out.

Note: To insert the figure in the Final report, save the snapshot (see sect 62.4.1).
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6. Adjustment of maximum undistorted volume of the source.

- Bring the time base to 1 kHz or 10 kHz.

- If the display shows saturated waveforms (clipping) as shown below (fig 1, fig. 2) decrease the source volume so
that the signal does not show any saturation (fig. 3, fig. 4). Select the Right channel and repeat the measurement.

%1% Source Calibration

x| (g DE M .

O SowRal nn
v

ot Vi

© 1

O 1ok

Volmete
L: 6,4 VRMS (16,5 Vpp )
R: 6,5 VRMS (16,6 Vpp )

dicomnect

2
SACinpur

In: RCA 500

S/PDIF Info
Status: Not Sync

Sample Rate:

%1% Source Calibration

X B [
© Slow Roll nn Volmeter
Ok | Y0 L: 3,9 VRMS (14,7 Vpp )
© 1k R: 4,0 VRMS (14,9 Vpp )
O 10kHz R
500 ®
0
]
5.00
1000
o T z0 se a0 sems

‘\nseu comment for snapshotd ‘ S/PDIF Info

Status: NotSync  Sample Rate

Fig. 3

4% Source Calibration

© Slow Roll
O 100Hz

O 1kHz
© 10kHz

2
5P iput

\
=
\

In: RCA

Volmete
L: 6,2 VRMS (16,4 Vpp )
R: 6,2 VRMS (16,3 Vpp )

S/PDIF Info

Status: NotSync~ Sample Rate:

%1% Source Calibration

© Slow Roll "

O 100Hz

O TkHz

© 10kHz /\ /\
(AR

= | I

b VARV ARN AR
\ i

Volmete
L: 4,6 VRMS (14,0 Vpp )
R: 4,7 VRMS (14,1 Vpp )

S/PDIF Info

Status: NotSync~ Sample Rate:

Fig. 4

7. Measurement of the source’s output level. Play track 5 on the CD: 1 kHz sine,
in the Voltmeter section the value of the undistorted output signal will be

shown in Volts RMS and Volts peak-to-peak.

— Voltmeter

L: 9 VRMS ( 24 Vpp)
R: 9 VRMS (25 Vipp )

8. Measurement of the source's distortion level.

- In the Distortion section the distortion value of the two channels will be

shown automatically.

r— Distartion

L: 0.006 %
R: 0.008 %

Input Frequency I 1000 &2 l

9. Visualizing the source's pass-band.
- Play track 3 on the CD: White noise.
- Select the Spectrum function.

This will display the signal's FFT, non-equalized fig. 1, or equalized fig. 2.

%1% Source Calibration

x5 OO0 ..

Volmete
L: 0,6 VRMS (3,3 Vpp)
R: 0,6 VRMS (3,4 Vpp)

30 50 80 200 400 800 2k 4k 7k 20kHz

S/PDIF Info

Status: NotSync~ Sample Rate:

wapshot ‘

Fig 1

%1% Source Calibration

X OE M .
®
disconnect -
semu ST
o mca SEEHHESSE
|
=
30 5080 200 400 800 2k 4k 7k  20kHz
ot

Volmete
L: 0,7 VRMS (3,8 Vpp)
R: 0,7 VRMS (3,9 Vpp)

S/PDIF Info

Status: NotSync~ Sample Rate:

Fig. 2

Note: To insert the figure in the Final report, save the snapshot (seesect 624.1).

10. The output level of the source adjusted this way is set for optimal connection to the processor. Leave the source's
volume unchanged, or take note of its set value, making sure that with the start of the processor configuration

procedure it remains in the same position.
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[EZJ AUTOMATIC CALIBRATION OF THE HSM MICROPHONE |

This section highlights the HSM microphone calibration stages in a system that includes an Audison bit processor.

Connection diagram:

DIGITAL SIGNAL
OUTPUTS

Qi 7

DIGITAL
SIGNAL
OUTPUTS
SIGNAL INPUTS t )
‘ AUX 1INPUTS
SIGNAL AUX INPUTS

INPUTS
Fig. 2

IMPORTANT: in the processors you

should enable the AUX input

if you use a bit Ten/D or AUX1

if you use a bit One through

PC software. This can be disabled
after the measurements. If you want to
connect the bit Tune to AP bit amplifiers to
perform measurements, but the AUX input
port is already occupied, you can use the

OPTICAL input port (see section 4.5.6

OUTPUTS

SIGNAL INPUTS

AUX INPUTS

Fig. 3

* |nstall the HSM microphone in the passenger compartment as described in section 3.4, and proceed to its
calibration as follows:
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1. Connect the bit Tune to the Audison bit product, as shown in fig. 1 or 2.

The calibration procedure must be performed in an environment that is as little noisy as possible, with the car's

engine off, air conditioning off, doors and windows tightly closed and radio frequency devices away from the car's

passenger compartment.

- Turn the bit Tune on and connect the USB cable to the PC.

- Set the bit Tune function switch on PC ANALYZER.

- Turn on the Audison bit processor and connect the USB cable to the bit Tune.

- Attach the HSM microphone inside the passenger compartment of the vehicle as shown in the figure in section 3.4
and connect it to the HSM input of the bit Tune.

- Start the bit Tune software by clicking the icon on the PC desktop and launch the software in bit Tune +
Processor mode.

2. Click on the Settings menu and select Mic. Calibration.
A window will appear that will prompt you to place the HSM microphone in the MIC 1 position.

Rotate the HSM microphone to the MIC 1 position as shown in the figure below. T =
Press Start to continue the calibration procedure. Poston PV mroptare n o
If you wish to stop, press Cancel to exit the procedure. BT e

Press Startto begin test.

7/

Measuring....

The software displays the status of the calibration
procedure though a progress bar.

3. Rotate the HSM microphone to the MIC 2 position as shown in the figure below and repeat the same procedure.
Perform the same procedure for MIC 3, MIC 4 and MIC 5.

4. Microphone calibration successfully completed. Place the microphone back to the CENTER MIC 3 position and
press OK.

HSM Mic Calibration

i Operation successfully completed.,
Rotate HSM microphone to position 3.

The HSM microphone is ready to be used for the measurements. Long periods of inactivity can change the
characteristics of the HSM microphone. The calibration must performed at the time of first use, and then repeated
at least every 3 months of activity or after long periods of non-use.
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PHASE DETECTION OF SPEAKERS: POLARITY CHECK |

The measurement checks the correct polarity connection of the speakers or amplifiers. The operation can be
performed with an Audison bit processor connected to the audio system (fig. 1, 2 and 3) or simply by connecting
the output of the bit Tune to the input of the amplifiers (fig. 4).

bit Tune

SIGNAL
OUTPUTS

SIGNAL

OUTPUTS = ‘ DIGITAL
L - :: SIGNAL
2 3 OUTPUTS
bietenn {3 ik
DIGITAL .
B SIGNAL bit
OUTPUTS One

oy

AUX INPUTS INPUTS AUX T INPUTS
INPUT 3
urs IMPORTANT: in the processors you i
@ should enable the AUX input
Fig 1 Ifyou use a b(t Ten/D or AUX1 Fig 2
9 if you use a bit One through 9
PC software. This can be disabled
after the measurements. If you want to
connect the bit Tune to AP bit amplifiers to
perform measurements, but the AUX input
port is already occupied, you can use the

OPTICAL input port (see section 4.5.6

audison

AUX _ _| PRE IMPUTS

Fig 3 Fig 4

* Connect the LPM microphone cable to the corresponding Bit tune connector. The LPM microphone is placed at
about 20 cm from the speaker to be measured.
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7.3.1 ELECTRICAL PHASE DETECTION OF SPEAKERS IN A SYSTEM WITH AN AUDISON BIT PROCESSOR

1. Connect the bit Tune to the Audison bit processor, as shown in fig. 1 or 2 (see points A and B).
The speakers' phase detection procedure must be performed in an environment that is not noisy, with the
car's engine off, air conditioning off, doors and windows tightly closed and radio frequency devices away
from the car's passenger compartment

- Turn the bit Tune on and connect the USB cable to the PC.

- Set the function switch of the bit Tune on PC ANALYZER.

- Turn on the Audison bit processor and connect the USB cable to the bit Tune.

- Start the bit Tune software by clicking the icon on the PC desktop created by the installation and launch the
software in bit Tune + Processor mode.

A. bit Ten: Connect the AUX Left and Right inputs of the bit Ten to the
Pre Out Left and Right outputs of the bit Tune, and set the level of the
AUX inputs to position 1.

L mm AUX mmR
SatAUR sensitvity to postion 3

B. bit One: Connect the AUX1 Left and Right inputs of the bit Ten to the
Pre Out Left and Right outputs of the bit Tune.

Toas ————————————

Dsciloscope RTA
Generator Player

Polarity Check | Source Check

Battery Scops | Creats Report

2. Choose the Polarity Check function from the main menu of the bit Tune's PC Software.

3. Set the Processor Volume level at about -26 dB.

4. Select the system speaker in the CHANNEL MAP.
- Place the LPM microphone about 20 cm (7.9 in) from the speaker.
- Select one of the available memories on the processor with which to perform the el HE
measurement. P
- Click Start to start the measurement.
- Click Cancel to exit the measurement.
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5. Atthe end of the speaker's phase measurement procedure the following symbols
may appear on the channel map:

- The green @ indicates that the speaker is wired in phase. Repeat the measurement

for the other speakers in your system by repeating step 4. Once the phase measurements

on the system'’s speakers close the Polarity Check window.

- The red @ symbol: indicates that the speakers are not wired in phase. Work on the

wiring of the speakers or amplifiers, bringing them back in phase with the audio system,

or proceed with the measurement of the phases.

- A message indicating that the level of the measurement signal is too low.
In this case, repeat from step 3, raising the level by 5 dB.

- A message indicating that the level of the measurement signal is too high.
In this case, repeat step 3 lowering the volume by 5 dB.

Warning, |5‘
Input level too law
T\ Messure may be cormupted
Increase master volume and try again.
Warning |ﬁ‘
Input level too high
' Measure may be cornupted
Reduce master volume and bry again,

Note: The speakers' phase information will be automatically saved in the final Report of the measurement session.
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7.3.2 ELECTRICAL PHASE DETECTION OF SPEAKERS IN AN AUDIO SYSTEM

1. Connect the bit Tune to the audio system, as shown in fig. 3. The speakers’ phase detection procedure must
be performed in an environment that is not noisy, with the car's engine off, air conditioning off, doors and
windows tightly closed and radio frequency devices away from the car's passenger compartment.

- Turn the bit Tune on and connect the USB cable to the PC.
- Set the function switch of the bit Tune on PC ANALYZER.

- Connect the PRE OUT LEFT - RIGHT outputs of the bit Tune to the input of the audio system.
- Start the bit Tune software by clicking the icon on the PC desktop created by the installation and launch the

software in bit Tune mode.

2. - Choose the Polarity Check function from the main menu of the bit Tune's PC Software.

Tools—————————

Dscillogcope RTA
Generatar Player

Polarity Check | Saurce Check

Battery Scope | Create Report

3. - Select the speakers in the system.
Set the level of bit Tune Volume to about -26 dB.

4. Select the system speaker in the CHANNEL MAP.
- Place the LPM microphone about 20 cm from the speaker.
- Click Start to start the measurement.
- Click Cancel to exit the measurement.

* palarty Check ]

Selecta udipeake on the e to sat Polaiy Check proceduee.

(Moombomn ) o

icrophone infront.
erhighlighted

onthe map.
Press Startto begin test

5. Atthe end of the speaker's phase measurement procedure the following symbols
may appear on the channel map:

- The green @ symbol: indicates that the speaker is wired in phase. Repeat the
measurement for the other speakers in your system by repeating step 4. Once the
phase measurements on the system's speakers close the Polarity Check window.

- The red & symbol: indicates that the speakers are not wired in phase. Work on the
wiring of the speakers or amplifiers, bringing them back in phase with the audio system,
or proceed with the measurement of the phases.

- A message indicating that the level of the measurement signal is too low. In this
case, repeat from step 3, raising the level by 5 dB.

- A message indicating that the level of the measurement signal is too high.
In this case, repeat step 3 lowering the volume by 5 dB.

Note: The speakers' phase information will be automatically saved in the final
Report of the measurement session.
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CALIBRATION OF THE SYSTEM'S SENSITIVITY LEVEL |

7.4.1 SETTING THE SENSITIVITY LEVEL OF AMPLIFIERS WITH AUDISON BIT PROCESSOR

This section describes the steps for calibrating the sensitivity levels of the amplifiers.
The operation is performed with a system that includes an Audison bit processor, appropriately configured.

G roven @ bit Tune :n%‘u“.rsu audison

INPuTS %% %%

AR F i

audison
Em

o

audison audison

DON'T CONNECT %% i‘%‘

PRE IN CABLE INPUTS L AUX 1
WHEN USING SPKIN INPUTS SIGNAL INPUTS

INPUTS

7 ©F

—x
—X
DISCONNECT . wmmeeea
THE SPEAKER
....... _
....... —

Fig1

62



bit Tune

audison PRE
- ; INPUTS

o
ST oK O] ® © ®©
audison audison
DON'T CONNECT PRE IN
CABLE INPUTS WHEN USING 5 (/,@ﬁ
SPKIN INPUTS
) ® b INPUTS INPUTS

- JJ
=

DISCONNECT  iaeeaas
THE SPEAKER
....... —_—
....... —_—
Fig. 2

1. Connect the bit Tune to the Audison bit processor, as shown in fig. 1 or 2 (see points A and B).
- Disconnect all speaker wires from the system's speakers.
- Set the sensitivity level of the amplifiers to the minimum (5 V RMS).
- Turn the bit Tune on and connect the USB cable to the PC.
- Set the function switch of the bit Tune to PC ANALYZER.
- Set the SIGNAL INPUT SELECT switch on SPEAKER IN.
- Turn on the Audison bit processor and connect the USB cable to the bit Tune.
- Start the bit Tune software by clicking the icon on the PC desktop created by the installation and launch the
software in bit Tune + Processor mode.

!4 Device Info IN level 0.6-5V

A. bit Ten: Connect the AUX Left and Right inputs of the bit Ten - a
to the Pre Out Left and Right outputs of the bit Tune, and set B L zmq gma
the level of the AUX inputs to position 1. I e (o
iput - + - +
L == AUX == R
Set ALK sensitivity to position 3

B. bit One: Connect the AUX1 Left and Right inputs of the
bit Ten to the Pre Out Left and Right outputs of the bit Tune.
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2. Select the Oscilloscope function from the ""Tools" menu of the PC software or Taok
click on Oscilloscope from the main menu. Dsclkoscope RTA |
Generator | Player |
Polarity Check. | Source Check
Battery Scope | Create Report

. . ” | vl Eaidu ol | Generator
3. Select the Generator tool and set it as shown on the right. g, p == 5
1 YE e
The suggested value of the generator's output voltage P R (oS S S
is approximately 3V RMS. This value can be reduced to N EEE
increase the sound impact at a low listening volume. . Pt o
It should be considered that the reduction of the voltage . Dee¥aee e ogH
results in an increase of the amplifiers’ input sensitivity, = s | | WJ_
with consequent increase of the background noise. Ml
If you want to change the suggested voltage, evaluate /—R\
the best compromise between the acoustic situations. S (P
’7 7]— 1908
Coe oy
% Sweep I 15.00  sec
_—m 1.9 dB
L - 111
[ 20 Jz20000 Ha in_|

4. Connect the SPK IN LEFT and/or RIGHT inputs of the y

bit Tune to the STEREO or MONO channels of the amplifier 10,00 | | | | B

being tested using the cables supplied with the product. || N0 | | [ L[]

Set the generator's Processor Volume to 0 dB. Verify that ]_ ¥

the sine wave shown on the screen is within the maximum 5.00 OK’ﬂl A A R

width displayed, otherwise change the scale (1V, 10V, 100 V). { _ , _

Increase the level of sensitivity of the amplifier connected to the

SPK IN inputs of the bit Tune until you see on the oscilloscope 0.00

a sine wave on the edge of clipping, as shown here. j \ \ \ /
SO LA v

T

e 10 20 30 40 0™

5. Repeat the adjustment described in section 4 on the remaining outputs of the audio system's amplifiers.

6. Set the generator's Processor Volume to -60 dB.
- Turn off the audio system's amplifiers acting on the remote switch.
- Disconnect the SPK IN inputs of the bit Tune from the outputs of the amplifiers.
- Reconnect to the amplifiers the speakers previously disconnected and turn them on again.

7. After this operation the sensitivity levels of the amplifiers are fine tuned. In the next Processor Auto Setup,
the Level Check of the bit Tune will further correct the level of the processor's outputs in order to refine the
remaining level differences of the system.
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7.4.2 CHECKING THE SIGNAL LEVELS IN AUDIO SYSTEM: LEVEL CHECK

The Level Check verification procedure must be performed in systems where the sensitivity of the amplifiers has
already been set in an optimum manner, seesect 74.1. The Level Check is part of the Auto EQ + Auto Time Alignment
procedure, but can be used independently for further verifications.

SIGNAL
OUTPUTS

] )
1 S
N OUTPUTS
© ©
l SIGNAL INPUTS t
AUX 1 INPUTS
SIGNAL INPUTS AUX INPUTS
Fig 1. Fig2.

IMPORTANT: in the processors you

should enable the AUX input

if you use a bit Ten/D or AUX1

if you use a bit One through

PC software. This can be disabled
after the measurements. If you want to
connect the bit Tune to AP bit amplifiers to
perform measurements, but the AUX input
port is already occupied, you can use the

OPTICAL input port (see section 4.5.6

‘ AUX INPUTS Fig 3.
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1. Connect the bit Tune to the Audison bit processor, as shown in fig. 1, 2 or 3 (see points A, B and C).
The Level Check procedure must be performed in an environment that is not noisy, with the car's engine off,
air conditioning off, doors and windows tightly closed and radio frequency devices away from the car's
passenger compartment
- Turn the bit Tune on and connect the USB cable to the PC.
- Set the function switch of the bit Tune on PC ANALYZER.
- Turn on the Audison bit processor and connect the USB cable to the bit Tune.
- Start the bit Tune software by clicking the icon on the PC desktop and start the bit Tune + Processor mode.

A. bit Ten: Connect the AUX Left and Right inputs of the bit Ten
to the Pre Out Left and Right outputs of the bit Tune, and set
the level of the AUX inputs to position 1.

Set ALK sensiviy o pasiion 3

B. bit One: Connect the AUX1 Left and Right inputs of the bit One
to the Pre Out Left and Right outputs of the bit Tune

C. AP bit: connect the Aux input to the L-R outputs of the bit Tune, ensuring that the AUX input is enabled.
If you want to connect the bit Tune to AP bit amplifiers to perform measurements, but the AUX input port is
already occupied, you can use the OPTICAL input (see section 456).

2. Choose the Level Check tool from the main menu of the PC Software. ([ AuoFa +Aulo Timedlon__|

[ Auta Time Alignment ]

[ Level Check ]

3. The system will ask if you want to perform a phase measurement of the Polarity Check
system's speakers (Polarity Check).
- Choose YES to perform a phase measurement of the speakers (see sect 7). Q) [lart checkprocetr has ot
- Choose NO to skip this operation if you already performed it earlier. Doitnow?
- Choose Don't ask me again, to cancel the request for future measurements.
[[] Don't ask me again in this sessian
4. Place the LPM microphone in the elastic fastening bracket as shown in figure 1. e W
- Select one of the available processor memories to save the measurement settings. it lovispoake Higighea

onthe map
Press Startto begin test.

- Click Start to start the measurement.
- Click Cancel to abort the measurement.

Measuring....

LLLL]]

5. Atthe end of the measurement procedure of the speakers' levels
you will see one of the following messages:

Level Check X

- A message indicating that the measurement operation
was successful.
Click OK to confirm the measurement operation.

warning
- A message indicating that the level of the measurement signal is too
low. In this case, repeat the operation by checking the connections of 3 Microphone Input Level tao low,
the audio system and repeat the amplifier calibration procedure if needed
(see sect. 7.4.1

.
1 } Operation successfully completed,

6. Select the FINALIZE function from the main menu of the bit Tune PC software if you want to store the calibration data.

7. The Level Check verification is completed. If you were performing the Auto EQ + Auto Time Alignment or Auto
Time Alignment automatic calibration procedure, continue with it (seesect. 76 - 7.7).

66



bit Tune

CALIBRATION OF THE SENSITIVITY LEVEL OF A SYSTEM WITHOUT AUDISON BIT PROCESSOR |

This section describes the steps for the calibration and sensitivity check of the amplifiers in an audio system without

Audison bit processors.

bit Tune

audison

ELECTROMAGNETIC OPTIC AL PREN
sssssss W

nnnnnnnn

—_—

DON'T CONNECT PRE IN
CABLE INPUTS WHEN USING

PRE
INPUTS

‘et

audison

SPKININPUTS
X
X
x 0
X
DISCONNECT
THE SPEAKER

DISCONNECT SOURCE

PREOUT

gggggggg

SOURCE

Fig. 1

1. Connect the PRE OUT L-R outputs of the bit Tune to the input of the amplifier/s for which you need to adjust the

input sensitivity.

- Disconnect all speaker wires from the amplifiers.
- Set the sensitivity level of the amplifiers to the minimum (5 V RMS).
- Turn the bit Tune on and connect the USB cable to the PC.

- Set the function switch of the bit Tune on PC ANALYZER.

- Set the SIGNAL INPUT SELECT switch on SPKIN.

- Turn on the Audison bit processor and connect the USB cable to the bit Tune.

- Start the bit Tune software by clicking the icon on the PC desktop created by the installation and launch the

software in bit Tune mode.
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2. Select the Oscilloscope function from the ""Tools" menu of the PC software or

click on Oscilloscope from the main menu.

Tools

Oseilloscope

RTA |

Generator | Flayer |

Polarity Checl

Source Check

B attery Scope

Create Repart

3. Select the Generator tool and set it as shown on the =
right. The suggested value of the generator's output oo B BT DU
voltage is approximately 3V RMS. This value can be coe Y e S ;‘;‘(’)‘1‘\’;":/'35‘(‘;‘;22‘\’;;‘;’)
reduced to increase the sound impact at a low listening <o R ——
volume. It should be considered that the reduction of the -wﬁjm : Ry L%
voltage results in an increase of the amplifiers’ input . R ' B
sensitivity, with consequent increase of the background = % f— romties ——————— of
noise. - e L £
If you want to change the suggested voltage, evaluate B
the best compromise between the acoustic situations. @ v IT =

& Sweep I 15.00 sec
1.9 dB

o J. 3,05

[ 20 J20000 H: _in |

4. Connect the SPK IN LEFT and/or RIGHT inputs of the
bit Tune to the STEREO or MONO channels of the amplifier |
being tested using the cables supplied with the product. NO

. 1]
A

[.-] Activate the signal on the bit Tune outputs. Verify that

the sine wave shown on the screen is within the maximum

width displayed, otherwise change the scale (1V, 10V, [

100 V). ;

Increase the level of sensitivity of the amplifier connected

to the SPK IN inputs of the bit Tune until you see on the W V] v M

oscilloscope a sine wave on the edge of clipping, as shown

here. i -—_:—)‘|i|‘i|’

10,00 L—— L P ] [ A S o
0.0 10 20 30 4.0 5.0

5. Repeat the adjustment described in section 4 on the remaining outputs of the audio system's amplifiers.
6. Set the output level control of the generator to -60 dB (see point 4).

- Turn off the audio system'’s amplifiers acting on the remote switches.
- Disconnect the SPK IN inputs of the bit Tune from the outputs of the amplifiers.
- Reconnect to the amplifiers the speakers previously disconnected and turn them on again.

7. After this operation the sensitivity levels of the amplifiers are electrically tuned in an optimal way.

Note: The acoustic levels of the different channels depend not only on the sensitivity of the amplifiers, but also on the
efficiency of the speakers. For optimal acoustic calibration of the audio system you must proceed to the
measurement of the response curve (RTA). After this measurement you may also need to tweak the sensitivity
of the amplifier in order to compensate for the efficiency of the speakers (see sect 7.82).
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AUTOMATIC CALIBRATION OF THE PROCESSOR: AUTO EQ + AUTO TIME ALIGNMENT |

7.6.1 DSP CONNECT MODE

This section highlights the calibration phases of an Audison bit processor interfaced to the system with the aid of
the bit Tune. The process includes the use of a series of instruments also available separately:

Auto EQ+ Auto Time Alignment, Polarity Check, Level check.

At the end of the process the system will perform the automatic calibration of the equalizer (Auto EQ).

The calibration is performed with a system including an Audison processor previously configured (finalized), and
after having performed the procedures described in sections (see sect 7.3-7.4).

SIGNAL
OUTPUTS

DIGITAL
SIGNAL
OUTPUTS

SIGNAL INPUTS
AUX 1TINPUTS

IMPORTANT: in the processors you should enable the AUX input if you use a bit Ten/D or
AUXT if you use a bit One through PC software. This can be disabled after

the measurements. If you want to connect the bit Tune to AP bit amplifiers to
perform measurements, but the AUX input port is already occupied, you can use
the OPTICAL input port.

(see section 4.5.6)

© ©

o i [P L

DIGITAL
SIGNAL

audison
Virtuosa

=

*|nstall the HSM and LSM inside the passenger OPTICAL INPUTS
compartment of the vehicle as described in section 4.
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1. Connect the bit Tune to the Audison bit processor, as shown in fig. 1, 2 or 3 (see points A, B and C).

The AUTO EQ+ AUTO TIME ALIGNMENT procedure must be performed in an environment that is not noisy,

with the car's engine off, air conditioning off, doors and windows tightly closed and radio frequency devices

away from the car's passenger compartment.

- Turn the bit Tune on and connect the USB cable to the PC.

- Set the function switch of the bit Tune on PC ANALYZER.

- Turn on the Audison bit processor and connect the USB cable to the bit Tune.

- Start the bit Tune software by clicking the icon on the PC desktop
created by the installation and launch the software in bit Tune +
Processor mode.

%'t Device Info IN level 0.6-5V

A. bit Ten: Connect the AUX Left and Right inputs of the bit Ten T R
to the Pre Out Left and Right outputs of the bit Tune, and set e m m

. L Connect bit Tune output audio to AL 1 5 1 L]
the level of the AUX inputs to position 1. it - =

L == AUX == R

Set ALIX sensiivily to position 3

B. bit One: Connect the AUX1 Left and Right inputs of the bit Ten
to the Pre Out Left and Right outputs of the bit Tune.

C. AP bit: connect the Aux input to the L-R outputs of the bit Tune, ensuring that the AUX input is enabled.
If you want to connect the bit Tune to AP bit amplifiers to perform measurements, but the AUX input port is
already occupied, you can use the OPTICAL input (see section 456).

2. - Select Auto EQ + Auto Time Alignment to start the complete wizard
of the automatic calibration process of the Audison bit processors for
equalization and time delays. [

Auto EQ + Auto Timedlian. |

Auto Time Alignment ]

[ Lewvel Check, ]

3. The system will ask if you want to perform a phase measurement of the system's
speakers (Polarity Check) via the LPM microphone, placed near the speakers.

Polarity Check

? Polarity Check procedure has not

- Choose YES to perform a phase measurement of the speakers (see sect 7.3). Be T =

- Choose NO to skip this operation if it was already performed earlier.

- Choose Don't ask me again, to cancel the request for future measurements. ver
] Don't ask me again in this session

4. The system will ask if you want to measure the levels of the system's speakers Loval Chock
(Level Check) via the LPM microphone positioned as shown in fig. 1,2.

9 Level Check procedure has not
& been executed,

- Choose YES to perform a measurement of the speakers' levels (see sect 7.4.2) Bt now?
- Choose NO to skip this operation if it was already performed earlier.
[[] Don't ask me again in this sessian
5. Place the HSM microphone in the fastening bracket on the headrest e =
corresponding to the listening point chosen on the Channel Map. Positon LPM microhone infront

of the loudspeaker highlighted
onthe map.
Press Startto begin test.

- Select one of the available memories of the processor.
- Click Start to start the measurement. This may take several minutes.
- Click Cancel to exit the measurement.
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6. Atthe end of the measurement you will see: [T——

[T J

- A window asking for the presence of hidden speakers in the listening system:
- Choose Yes, to select the real distance of the hidden speakers. Hidden Speakers
- Choose NO, to continue with the calibration procedure (point 15).

N ?) Are there any hidden speakers

from listening position?

Note: Hidden speaker. It is a speaker positioned behind a barrier which is almost (o2
closed with respect to the HSM microphone. The barrier may prevent the I etk i s s
microphone from properly calculating the distance through the time delay.

Generally, the hidden speaker is a Subwoofer located in the luggage
compartment of the vehicle.

7. Click on hidden speakers respect to the listening point and manually 2= Set idden spesker
eﬂter the COFFeCt dlSTaﬂce Select hidden speaker(s) and set distance grvﬂcm
O inch
WARNING: If your system has a Subwoofer, enter the distance in cm or
inch measuring it manually. (12 | & e
L s
g,\l =
| Iy
- Choose OK to continue; L
- Choose CANCEL to exit the process.
=

8. Proceed as follows: &

tagel cuve

- Tick the "Enable phase correction” box if you want to enable the -
loudspeakers phase automatic correction. (isin 9 [ Prommae )
. . 5 ;
WARNING: do not confuse the “Enable . . - . &
. " . 0 you want ko enable Phase Check?
phase correction” with the L phpase sefting needs to be walidated by lstening, .
“Polarity Check" instrument o .

(see section 6.2.4.5).

The "Enable phase correction” suggests the possibility to improve the —
acoustic response by inverting some louspeakers' phase.
The acoustic improvement offered by the phase inversion depends on
multiple, also subjective, factors . Therefore its effectiveness needs to be
in any case verified from an acoustics point of view (see point 9) comparing the two settings.
- Select the type of equalization curve to apply to the system by choosing a preset curve from

the "Target Curve” menu, or create a custom curve by clicking on the "Target Curve" button

(see section 6.2.4.7).

There are three preset Target Curves: HAC-U (default), HAC-R, HAC-J, Flat.

- HAC-U: applies an optimized equalization for standard listening. g S

- HAC-R: applies an optimized equalization for listening to rhythmic music. |F““’ |

- HAC-J: applies an optimized equalization for listening to instrumental music.

Flat Curve: it doesn't apply any equalization to the system, ensuring linear response

that can be measured with the RTA instrument. Acoustically, it does not guarantee I’m—j

any improvement for the listening in the car passenger compartment

- Select on the “Algorithm" menu the type of algorithm to apply to the audio
system frequency response (suggested: Medium).

Remark: Three algorithms are selectable: Soft, Medium, Hard. The algorithm processes the data that the bit Tune
measures making the response curve similar to the Target Curve. This approximation can be either less
strict (Soft) or more precise (Hard). The choice of the algorithm type depends on many factors, such the
passenger compartment's structure, the audio system setup, etc.
Your experience will suggest the best type of algorithm, to customize the type of music. The suggested
choice constituting the best compromise is the Medium algorithm.

- Select Process Data to process the entered information.

71



bit Tune

9. For an acoustic response, choose from the following options:
- Processor Master Input to select the Master input of the processor s

Select channels) and phase.

and perform a listening test of the processed settings through the main
source of the sound system.

- Processor Optical Input to select the Master input of the processor
and perform a listening test of the processed settings through the source
equipped with an optical output.

- Audio Player to perform a listening test of the processed settings through
the bit Tune player (seesect 624.4)

- Pink Noise for an acoustic test of the processed settings.

- Pink Noise Continuous for an acoustic test of the processed settings.

- Processor Volume adjusts the listening volume of the system.

i Auto EQ

O Pure Tone Confinuous Hz
—————— &8

B
37 0048

- Save to save the equalization settings. If this operation is not performed the changes will not be allocated to

the DSP memory.

- Finish to complete the calibration procedure. Otherwise repeat step 9.

10. Choose the FINALIZE function from the main menu
of the bit Tune PC software to avoid losing the data

stored during the calibration phase and store them in

one of the memories of the processor.

Fle Took  Settings

ssssssss
e o
Vekicle Type: [BMWEGD
Customer: |WALTER
Date: 14/08/2012 B
®
Operator.  [MIKE ®
-
Mote: [Full DA with &V amplifiers )
’7p =]
rTaols —————
Dscilascope RTA
Generator Player
Polarity Check | Source Check
Battery Scope | Create Report |

it Tune: f ver. 1.0.0.0, SN 0000122512000

e
Auto EQ + Auto Tinedlin
Auta Time Aligrment
Level Check

(2] Urknown
(75 Unknoun
(T urknoun
(T2 Unknown

Save Corfig
Finalize

bit ane: Fu ver. 15.0.245

11. At the end of the calibration procedure, save the measurement session carried out, in order to be able to
subsequently recall the measurements performed, without having to repeat them again in “"CONNECT" mode.

Remark: in the next paragraph, we will see how it will be possible to use the measurements made to process the
measurements in off-line mode (without connecting the bit Tune), to perform new setups with the Virtuoso.
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7.6.2. BIT ONE HD VIRTUOSO OFFLINE MODE DATA PROCESS.

The OFF line mode allows, if you have previously saved a measurement session of a system with bit One HD
Virtuoso, the processing of environmental measurements, without having to connect the bit Tune and the DSP.
The procedure will automatically generate a setup file, which will need to be reloaded on the bit One HD Virtuoso.

1. Open the bit Tune software in OFF line mode.

acoustic bii Tune

performance + Processor

meaasurament

CONNECT CONNECT CONNECT

OFFLINE MODE OFFLINE MODE OFFLINE MODE

< A

y

audison RESCUE
' MODE

2. Load a previously saved work session where measurements were acquired with the bit One HD Virtuoso
see section 6.2.3.2).

3. As soon as the work session is opened, the software will show the Percept processing page. At this point, as
described in section 7.6.1.8/9, carry out new processing, for example by varying the target curve or the algorithm.

BB autoEQ - O *
[] Enable phase comection target curve
|HAC-U || TametCuve |
Algorithm ﬂ
!Medium ~ l I Process Data I
Processor Master Inpu
@® @
dB
Pure Tone Cor us 40| Hz
6dB
PIRCIPT £0,0dB
| Set Hidden speaker [ Finish Save
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4. By clicking on the Process Data button, the bit Tune will create a virtual setup.

[] Enable

B sutoE0

phase comection

— [m} *
target curve
|HACU v|| TaetCuve |
Algorithm
|Soﬂ v| | Process Data |

() Processor Master Input

() Processor Optical 1 Input

=

Set Hidden speaker

PR EIRT

ErFOADE ALY

=]

Pure Tone Continuous

Processor Volume
[ | -36.5dB
| Finish | | Save |

5. At the end of the processing, select the SAVE button, choose the memory where the setup just processed

should be saved and select "OK" and "FINISH.

. Memory Preset

Cancel | OK
6. When finished, choose Save config.
BB bit Tune - Session - m] *
File Tools Settings OFFLINE
Processor Auto Setup
Processor: @ Level Check
] R
Ve Type l:l @ Auto EQ + Auto TimeAlign.
@ Auto Time Alignment
e —
Date Auto £Q + Auto TmeAign
| ® i
MNote: @ Level Check
-
- Memory Status
~
T W Fronit Ao £Q-TA
IR Froniten AvioE0eTA
Oscilloscope RTA
I oot AvioE0eTA
Generat Pl
enerator layer E Unknown -
Polarity Check | | Source Check
Save Config
Battery Scope Create Report =
Finalize
bit Tune: not connected bit one HD: fw ver. 0.0, SN VIRTUAL
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The software will create a new setup to be loaded into the bit One HD Virtuoso.

B8 save config files X
L B » Questo.. » Desktop » ~ 4] Cerca in Desktop P
Organizza » Muova cartella ks - o
= 2 Mome )
1 [] virtuose.bhd
4 w
By « >
Mome file; | Beta Test_presets A and H.bhd -
Salva come: | config files (*.bhd) ~
» MNascondi cartelle Salva | | Annulla
N
)

7. The setup just generated can be loaded into the bit One HD Virtuoso at the end of the operation.
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[EE3 AUTOMATIC CALCULATION OF TIME DELAYS: AUTO TIME ALIGNMENT |

This section highlights the calibration phases of the time delays of an Audison bit processor interfaced to the system
with the aid of the bit Tune.

The process is included in the AUTO EQ + AUTO TIME ALIGNMENT procedure (see sect 76). It can be run separately to
set the time delays of the speakers through an Audison bit processor.

The operation is performed with a system including an Audison processor previously finalized.

SIGNAL
OUTPUTS

: : DIGITAL SIGNAL

AUX 1T INPUTS
SIGNAL INPUTS AUX INPUTS

éééééééé OéTlUTS
P ; g{
ﬁﬁm L S|GNEAEL:I£:UTS

Fig. 1 Fig. 2

IMPORTANT: in the processors you

should enable the AUX input

if you use a bit Ten/D or AUX1

if you use a bit One through

PC software. This can be disabled

after the measurements. If you want to
connect the bit Tune to AP bit amplifiers to
perform measurements, but the AUX input
port is already occupied, you can use the

OPTICAL input port (see section 4.5.6

SIGNAL INPUTS

AUX INPUTS Fig 3.

*|nstall the HSM and LSM inside the passenger compartment of the vehicle as described in section 4.
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1. Connect the bit Tune to the Audison bit processor, as shown in fig. 1, 2 or 3 (see points A, B and C).
The AUTO TIME ALIGNMENT procedure must be performed in an environment that is not noisy,
with the car's engine off, air conditioning off, doors and windows tightly closed and radio frequency
devices away from the car's passenger compartment.

- Turn the bit Tune on and connect the USB cable to the PC.

- Set the function switch of the bit Tune on PC ANALYZER. iberics [nfe T e
- Turn on the Audison bit processor and connect the USB cable to _
the bit Tune. i s

1)
- Start the bit Tune software by clicking the icon on the PC desktop L st '{+ e v il
and launch the software in bit Tune + Processor mode.

L == AUX == R

Set ALK sensitivity to position 3

A. bit Ten: Connect the AUX Left and Right inputs of the bit Ten to

the Pre Out Left and Right outputs of the bit Tune, and set the
level of the AUX inputs to position 1.

B. bit One: Connect the AUX1 Left and Right inputs of the bit One to the Pre Out Left and Right outputs
of the bit Tune.

C. AP bit: connect the Aux input to the L-R outputs of the bit Tune, ensuring that the AUX input is enabled. If
you want to connect the bit Tune to AP bit amplifiers to perform measurements, but the AUX input port is
already occupied, you can use the OPTICAL input (see section 456).

2. - Choose Auto Time Alignment from the main menu of the PC Software, ’

if you want to perform the automatic calibration of the system's time delays. Auta EG + futo Timedlian. |

[ Auto Time Alignment ]

[ Lewvel Check, ]

3. The system will ask if you want to perform a phase measurement of the system's
speakers (Polarity Check) via the LPM microphone, placed near the speakers.

Polarity Check

9 Polarity Chadk pracedure has nat
% been enecuted.

- Choose YES to perform a phase measurement of the speakers (see sect 7.3). 09 tnow?
- Choose NO to skip this operation if it was already performed earlier.
- Choose Don't ask me again, to cancel the request for future measurements. ves

[ Dot ask me again in this session

4. The system will ask if you want to measure the levels of the system's speakers ErlCey

(Level Check) via the LPM microphone positioned as shown in fig. 1,2.
\?) Level Check pgu:edure has nat

been execute
Do it now?

- Choose YES to perform the measurement of the speakers’ levels (see sect. 7.5)
- Choose NO to skip this operation if it was already performed earlier.

- Choose Don't ask me again, to cancel the request for future measurements. - :kgh
5. Place the HSM microphone in the fastening bracket on the headrest corresponding [ 8 cownoom =
to the listening point chosen on the system's Channel Map. Posiion LPM miciophone in iont

ofthe loudspeaker highlighted
on the map.
Press Startto begin test

7/

- Select one of the available processor memories for saving the measurement settings.
- Click Start to start the measurement. This may take several minutes.
- Click Cancel to quit the measurement.
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6. Atthe end of the procedure for measuring the time delays of the system you

will see:

- A window with the system's time delays measured by the bit Tune.

WARNING: If your system has a hidden subwoofer or
speaker (see sect. 7.6.7) enter the distance in cm (inch)
measuring it manually. Compare the measured
distance with the distance detected by the bit
Tune and correct it if necessary.

- Play a track loaded from the PC using the Player
function. Modify the time delays values (ms, cm,
inch) to verify and tweak acoustically the listening
environment.

%Y Time Alignment Results

[T

Cancel

Cen
CSiien

[erlen

Unit
O ms
@ cm
O inch

7. After that, you can choose:

Alipnment Results

Unit
- Save: saves measured distances storing them in a file Qms
(e.g. "BittenConfig1.dip"). Qen
- Restore: resets the value of measured distances. © reh
- Finish: This function is used to exit the calibration
procedure of time delays with a reminder for saving | #2fem
data. [ 931]em
i o
8. Choose the FINALIZE function from the main menu Thooo EIEE
. File Tools  Settings
of the bit Tune PC software to transfer measured and s
N 1 Processor Level Check
previously stored values to the processor's memory. e ) o Lot
Vehick Type: [BMWEED : ::::Efﬂ;:?[:;;‘a&hg"
G [WATER 2
Date: 14/09/2M2  * MI
Operator: MIKE @ Auto Time Alignment
Note: lm E Level Check.
Mermony Status
CTok (2] Urknewn
Dscilascope RTA % En:mm
Generator Flayer (75 nknoon
Polarity Check | Source Check
Save Confi
bit Tume: fuw ver, 1.0.0.0, SN 00001225120001 bit one: Fu ver. 1.5.0.245
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RTA MEASUREMENT |

The RTA (Real Time Analyzer) measurement is the fundamental measurement for audio systems in that, through the
microphone, checks the acoustic effect that reaches the ears of the listener.

Ittakes into account all the parameters of the audio system, including the acoustic response of the vehicle's passenger
compartment. However, a linear response does not indicate good listening, because the human ear perceives sounds
in a nonlinear way.

But it represent an essential starting point for the acoustic refinement of the audio system.

The RTA measurement is appropriately considered in the calibration procedure (Auto Eq + Auto Time Alignment).

7.8.1 RTA OF AN AUDIO SYSTEM WITH AUDISON BIT PROCESSOR

OUTPUTS

L)

: DIGITAL SIGNAL

il
N
OUTPUTS
©
\ SIGNAL INPUTS
AUX 1 INPUTS
uTs AUX INPUTS

Fig 2.

IMPORTANT: in the processors you

should enable the AUX input

if you use a bit Ten/D or AUX1

if you use a bit One through

PC software. This can be disabled

after the measurements. If you want to
connect the bit Tune to AP bit amplifiers to
perform measurements, but the AUX input
port is already occupied, you can use the

OPTICAL input port (see section 4.5.6

SIGNALINPUTS Fig 3.
AUX INPUTS

" Install the HSM inside the passenger compartment of the vehicle as described in section 4
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1. Connect the bit Tune to the Audison bit processor, as shown in fig. 1, 2 or 3 (see points A, B and C).
The AUTO TIME ALIGNMENT procedure must be performed in an environment that is not noisy,
with the car's engine off, air conditioning off, doors and windows tightly closed and radio frequency
devices away from the car's passenger compartment.

- Turn the bit Tune on and connect the USB cable to the PC.
- Set the function switch of the bit Tune on PC ANALYZER. L Derice Info - M
- Turn on the Audison bit processor and connect the USB cable to
the bit Tune. pUs Uy
- Start the bit Tune software by clicking the icon on the PC desktop s ot Ll
and launch the software in bit Tune + Processor mode.

L == AUX == R

Set ALK sensitivity to position 3

A. bit Ten: Connect the AUX Left and Right inputs of the bit Ten to

the Pre Out Left and Right outputs of the bit Tune, and set the
level of the AUX inputs to position 1.

B. bit One: Connect the AUX1 Left and Right inputs of the bit One to the Pre Out Left and Right outputs
of the bit Tune.

C. AP bit: AP bit: connect the Aux input to the L-R outputs of the bit Tune, ensuring that the AUX input is
enabled. If you want to connect the bit Tune to AP bit amplifiers to perform measurements, but the AUX
input port is already occupied, you can use the OPTICAL input (see section 456).

Tools
2. - Select the RTA function from the ""Tools" menu of the PC software or Dscilossape p— |
click on RTA from the main menu.
Generator | Flayer |
Polarity Check | Source Check
Battery Scope Create Repart

3. - Setthe resolution speed by the Speed menu.
- Set the acquisition weighing by the Weight -> A-weigh menu.

8000

Generator 25 40 63 100 160 250 400 630 1k 16k 25k 4k 6.3k 10k 16k

Inset comment for snapshot set as preproc. ATA.

set as pastpros: ATA

Select the Generators function from the Real Time Analyzer menu. 2
- Set the processor's volume to -60 dB. C PueTooman [T s || S ometd o
- Activate the Pink Noise generator. — 0 e
- Set the generator's volume to -48 dB.  Pus Toa ot [T e

|

too ey

 White Noise:

=

U

% Pirk Moise v

1
=
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4. Activate the system's speakers by clicking on them on £
the Channel map_ O = Select channels) e
T Tt H(E
- Set the output level of the Pink Noise generator to about -20 dB. P ToneCotrs [T
- Increase the level of the Processor Volume until visualizing — 0
the spectrum with maximum peaks centered around to 60 dB. e Nose
IETEEL
% Pirk Noise
- |——23,4dE
o000 o0 0 @EEY
- Select the previously saved memory of the Audison bit - sween Ew
processor during its configuration in order to analyze the —
frequency response by the RTA. 1 o e

- The snapshot of the measurement can be saved [@] to store <) cur 3181 Use pin oiee s simue e @
the measurement graph that will also appear in the final report.

25 40 63 100 160 250 400 630 1k 16k 25k 4k 63Kk 1Ok Aok

‘\nsell comment for snapshott set as pre-proc. RTA

st 35 postproc RTA

5. If you want to fine-tune the acoustic response of your audio system, proceed as follows:
- Close the measurement window of the Real Time Analyzer.
-From the main menu of the bit Tune PC software select the following command: Settings-> Disconnect->
Processor.
- Open the PC software of the Audison bit processor and select:

*The previously used memory to perform the RTA with the bit Tune.
«For acoustic refinement play a reference song with:

A. The bit Tune Player. Select from the control panel the AUX input for the bit Ten and Aux 1 for the bit One.
B. Audio source (CD). Select one of the inputs of the processor (Master, Optical.) where the source is connected.

6. Modify on the levels of the sliders of the
processor's equalizer to change the acoustic
response to suit your musical taste.

7. Perform the equalizer's adjustments, save the settings using the FINALIZE function from the PC Processor
Software.

8. Itis useful to make a new RTA measurement repeating the operation from step 1 to verify the changes made
after the manual acoustic refinement.
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7.8.2 RTA: CALIBRATION OF AN AUDIO SYSTEM WITHOUT AUDISON BIT PROCESSOR AUTOMATIC
OF THE HSM MICROPHONE

In order to proceed with this operation, you must have performed the calibration of the sensitivity level of the
amplifiers seesect 751). Once the measurement RTA has been performed, in order to act on the audio system you
need to distinguish the speaker systems with a passive crossover from those driven by multi-amplification.

=

PRE INPUTS

1. Connect the PRE OUT L-R outputs of the bit Tune to the input of the amplifier/s of the audio system.
- Disconnect all speaker wires from the system's amplifier/s.
- Turn the bit Tune on and connect the USB cable to the PC.
- Set the function switch of the bit Tune on PC ANALYZER.
- Set the SIGNAL INPUT SELECT switch on SPKIN.
- Turn on the Audison bit processor and connect the USB cable to the bit Tune.
- Start the bit Tune software by clicking the icon on the PC desktop created by the installation and launch the
software in bit Tune mode.

2. Select the RTA function from the “Tools" menu of the PC software or click Tools
on RTA from the main menu.

Oscilloscope RTA |

Generatar | Flayer |
Polarity Check | Source Check
Battery Scope Create Repart
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3. Select the Generator tool and set it as shown on the right.

B

" Pure Tone Burst 440 He
J— 308

Cooe oAz

£ Pure Tone Conlinuous 0 He
f——— 2=

tororonazy

© \hite Noise

(% Fink Noise

% Pink Noise

I
/

4.

- Set the visualization speed with the Speed menu choosing
Medium.
- Set the acquisition weighing with the Weight menu choosing

A-weigh (seesect. 6.2.32).

- Activate the signal on the outputs of the bit Tune and increase
the level of the Pink Noise until the response curve is centered
around 60 dB.

- The snapshot of the measurement can be saved [&] to store

the measurement graph that will also appear in the final report.

94/ Real Time Analyzer,

X Use pink noise as stimulus signal o0

80.00

25 40 63 100 160 250 400 630 1k 1.6k 25k 4k 63K 10k 16k .

Insert comment for snapshotl set as pre-proc. ATA

setas pastproe. RTA

¥ Pink Moize

) »— 23,4 dB

1 1 1 1 1 1 1 1 1 D,EE 'l“lll

%4 Real Time Analyzer

X Use pink noise ss stimulus signal (o)

Spes:

Medm ||

s0.00f

Player

25 40 63 100 160 260 400 630 1k 16k 25k 4k 63Kk 10k 6k i

Insert cormment for snapshot1 st 56 pre-proe. RTA

s 35 postproc. RTA

- In order to intervene on the audio system we must distinguish between these two cases:
A. Multi-amplification system. Intervene on the sensitivity levels of the amplifiers or on the level of cutoff
frequencies of the electronic crossovers, to compensate for the excessive level differences appearing in

the RTA.

B. System with a passive crossover. Intervene on the passive crossovers attenuators or replace the speaker,
to compensate for the excessive level differences appearing in the RTA.

For the noise testing system, use a reference sound track, using the bit Tune Player or the audio system source

(CD).
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BATTERY SCOPE |

This section highlights the steps for measuring the voltage drop of the car's battery, during the engine ignition
phase or during the operation of the audio system (see sect. 6.2.4.6).

(1) rowen @ bit Tune ;%wsn audison
Cm Lerr M miamr _—
ppppp s e
o o) o @ ssssss le)
BATTERY SUPPLY
= == - AC ADAPTOR
. 1
A
0 (
audison
R —_—L— —_—R— U
ems srepgenn
o @ 00 00 *F
L comouaonerc ovm . -~ seLceron

DON'T CONNECT PRE IN
A CABLE INPUTS WHEN
USING SPKIN INPUTS

TO THE SYSTEM
POWER SUPPLY

FUSE HOLDER

12v

BATTERY

*BNCT
ADAPTER

1. The measurement operation has to be performed with the car engine off, with battery chargers disconnected from
the car battery and with radio-frequency devices away from the passenger compartment.
- Turn on the bit Tune powering it with the power supply adapter and connect the USB cable to the PC.
- Open the bit Tune PC software clicking on the icon on the PC Desktop selecting either the “bit Tune + Processor”
mode, or the "bit Tune" mode.
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2. - Disconnect any devices connected to the PRE IN inputs.
- Set the function switch of the bit Tune on PC ANALYZER.
- Set the SIGNAL INPUT SELECT switch on SPK IN.
- Connect the cables with an alligator terminal from the SPK IN Left input to the terminals of the power supply
to be analyzed (battery, power supply terminals of the amplifier). SPEAKER IN LEFT + to the positive terminal,
SPEAKER IN LEFT - to the negative terminal.

3. - Choose Battery Scope from the main menu of the bit Tune's PC Software. Toaks
Ozcilozcope | RTA |
Gererator | Filaper |
Polarity Check | Source Check
Battery Scope | Create Report |

4. - Select the acquisition button[,,] to start the measurement, e mamege
then start the car's engine.

v

o0 50 100°%°

5. Thedisplay will show a signal similar to the one shown on
the right, in which:

A. represents the battery voltage before the starting of the car. _ L1
B. The voltage drop that the battery reaches during the ignition
phase.
- Turn off the car
- Disconnect the measurement terminals from the power
sources.

6. Itis possible to monitor the different power supply points of vehicle, in order to choose the most suitable position
to power the amplification electronics (see sect 6246).

Note: if you have a car equipped with the START & STOP function, it is necessary to perform the measurement while
driving.

7. Save the snapshot to be able to visualize it in the final report of the measurement session.
Close the Battery Check window.
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MEASUREMENTS WITH AN OSCILLOSCOPE |

A digital oscilloscope draws a graph of the electrical signal, providing an image of its progress over time. It is
essential to analyze the proper functioning of electronic devices.

Note: The measurements can be performed on the bench using the universal network adapter.

7.10.1 MEASUREMENTS ON A POWER AMPLIFIER

O rowen @ bit Tune »-'r“
o SEGNAL INPUT - -
- ey
Cm 1] Lerr [T rionT
PRE IN BNC.
.
o ) ®

® ®
R L s Yﬁ:‘i‘ s
QO 0
=i
L
audeon . NN PRE INPUTS
ews cn
ascmguupen: orgon wcreons ’ ” ’ ® ®

X

audison

DON'T CONNECT PRE IN
CABLE INPUTS WHEN USING

1
SPKININPUTS @Qa

; 2

4 Ohm Power dummy load

AAA
\A/

Fig 1.

1. - Turn the bit Tune on and connect the USB cable to the PC.
- Set the function switch of the bit Tune on PC ANALYZER.
- Start the software in bit Tune mode by clicking the icon on the PC desktop.
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2.

Connect the SPK IN LEFT and RIGHT inputs of the bit Tune to the power outputs using the (supplied)
connection cables (see fig. 1) and turn on the amplifier.

WARNING: A continuous signal level which is too high may cause permanent damage to the speakers.
@ Disconnect the speakers and connect the amplifier's outputs to a power resistive load properly

sized to the power of the amplifier.

Using the “SIGNAL INPUT SELECT" switch set the SPK IN measurement input and disconnect the
PRE IN and BNC inputs, if connected.

- Choose the Oscilloscope tool from the main menu of the bit Tune's PC Software Tok

Oscilloscape, RTA
Generatar Player

Polarity Check | Source Check

Battery Scope | Create Report

Select the Generator tool and set it as shown on the right. EETE—
- [l Activate the signal on the bit Tune outputs.

| Pure Tone Bust 0 He

308

12V

@ Pure Tone Continuous | 1000 Hz
" uas )

oo oRy

" White Nor

! )

% Pure Tone Continuous I 1000 Hz

)' -302de |7
I AT

=
=] J— 3048

6.

[x]

ERGTPA e

L: 0,0 VRMS (0,0 Vpp )
R: 0,0 VRMS (0,0 Vpp )

- Set the time base as shown in the window on the right.

© Slow Rol
100 He
& 1kH:

© 10kH:

¢ gotm
Status NotSyne— Sample Rate

Increase the level of Pure Tone Continuous until the oscilloscope .
P f* Pure Tone Continuous I 1000 Hz

shows a sine wave at the edge of clipping, as in the graph shown
Jr——— 0248

below.
1 1 1 1 1 1 1 1 1 D"I 2 '|l'l|'

Verify that the sine wave shown on the screen is within the
maximum width displayed, otherwise change the scale
(1V,70V,100V).

- The snapshot of the measurement can be saved
to store the measurement graph that will also appear in . NER LF 4_\ .
the final report. ’ i ‘ | [ ]
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Measurement of the amplifier's output level.
The Voltmeter section the value of the
undistorted output signal will be shown in Volts
RMS and Volts peak-to-peak.

Voltreter
L: 3,3 VRMS ( 9,4 Vpp )
R: 3,3 VRMS (9,5 Vpp )

Measurement of the distortion. Distertion iy
The Distortion section will show the distortion L: 0.008 %
value of the two channels.

R: 0.008 %

Input Frequency Im

Power measurement. Pamer Meter ok
Select Power Meter and on the Load table choose the L: 648.00 W
value of the resistive load (1-2-4-8 ohms), corresponding : D
to the value of the load connected to the amplifier. R: 648,00 W

The Power Meter section will show the value of the power
supplied by the amplifier according to the applied load.

After the measurement, disable [, the signal on the Tune bit outputs.
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8. USING BIT TUNE WITHOUT A PC

The bit Tune allows to perform a series of measurements without the aid of a PC, in order to identify critical
points in the audio system.

IEXH LOAD SIMULATOR SPEAKER IN |

Allows to check whether, for the correct operation, the amplified outputs of the OEM source need a connection to a
speaker. The OEM sources requiring a load on the outputs do not allow to draw from them the audio signal needed
to drive the input of other devices. The test is performed from the bit Tune by inserting a resistive or inductive load.
After verification, you will need to connect a load similar to the OEM source outputs in order to connect it to an
amplifier or processor (see sect 33.12).

(D rowen @ bit Tune xn%m“.ré.z audison
LINE NOISE MIN - - MAX. P
e | - o ANALYZER R
PRE IN BNC SPK IN
o
o ® o ®
audison

—_ — —_— R —

U e N

© snkithion

ELECTROMAGNETIC OPTICAL PREIN BNC PROBE SPEAKER IN SELECTON
SNIFFER N

PUSH TO SET

/I

FRONT HI-LEVEL
0 OUTPUTS

\_J

A
> X
eJe)

/ OEM
(©) SOURCE
O

-y
©
0

DISCONNECT
THE SPEAKERS
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Acting on the LOAD SIMULATOR SPEAKER IN button, find out in which condition you have an acoustic signal on
the bit Tune's internal speaker, selecting the L/R switch.

Repeat for the REAR section, if present.

NO LOAD: The source does not require any load.

PREIN
OEM \ HI LEVEL OUTPUTS
SOURCE
AMPLIFIER or

PROCESSOR

E

47 OHM: The source requires a 47 Ohm - 5 W resistance on the outputs.

PREIN

\ HI LEVEL OUTPUTS
i 5 |:| 5 \ é“?Q -
SOURCE
O O AMPLIFIER or
.. C, .. \ o

470 5W

SPK SYM: The source requires an inductive load simulating the speaker's impedance.

One possible solution is to interpose a Connection SLI 2/4 decoupling-transformer between the source and the
device equipped with PRE inputs.

HI LEVEL PRE IN
OUTPUTS
OEM o o WWWH
SOURCE o o
> AMPLIFIER or
|:| “ONecTion PROCESSOR

CONNECTION
SLI2/4
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[EXY SPEAKER IN SIMULATOR |

Check the activation of devices with Hi-Level (Speaker In) inputs, equipped with automatic ignition
(ART: Automatic Remote Turn On).
Connect the SPEAKER OUT output of the bit Tune to the Hi-Level input of the device under test and verify its
activation. No need to send a signal to the bit Tune, you can still generate a signal from the PC via the Player

function (see sect. 6.2.4.4).

LPM
Level & Polarity Mic

HSM
Hearing Simulation Mic

. .
(l) POWER @ b“‘ Tune \n’n%l'r:wgn audison
LINE NOISE MIN - * MAX
OAD S| Of
EMS PC ANALYZER SEGNAL mpUT “OSPEAKERIN
[ LEFT [I_J|RIGHT voton @
N BNC SPK IN
O
o ® o o ®
TZZU'SE'G
nside oN oFF
R L A+ = m
-4 -

(=)

usB
IN

OPTICAL  SPEAKER usB
out ouT ouT

© O

DC 12V POWER
1.5A

91
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EE] LINE ANALYZER|

Check for an audio signal and any noise on the analog audio line at Hi level or Low level (Pre/Hi Level) or on the optical
digital line (S/PDIF). This check is performed by listening to the signal on the internal speaker.

8.3.1 ANALOG LINE PRE

() power @

LINE NOISE
EMS PC ANALYZER

[ Pros: |

bit Tune

PRE IN

SEGNAL INPUT

VOLUME
@ MONITOR
SN ax

w1

SPK IN

audison

LOAD SIMULATOR

SPEAKER IN

RIGHT
novoso @)

a7omm O

seksm O

[

audison

EMS

o o]

ELECTROMAGNETIC OPTICAL
SNIFFER N

PEAKER IN

bl hu E
L0AD
swisiATon

SPEAKER IN

BNC PROBE SELECTOR

RIGHT PRE OUT

—————
‘ TRACK 1 ‘

cococoooo
20%

LEFT PREOUT

-

00
OOO

%

Byt
OQO

CHECK INPUTS CONNECTIONS

——————Jp CHECKRCA CABLES

CHECK SOURCE

ST

[e]
[e]

CHECK INPUTS CONNECTIONS
CHECK RCA CABLES
CHECK SOURCE

‘SPEAKER IN

Voer audison
)

LEFT RIGHT

—>f§—>

SPKIN

S Ce

MIN o * MAX

LEFT RIGHT ————>>

CHECK THE RIGHT CHANNEL

OK
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8.3.2 HI-LEVEL ANALOG LINE

@ rowen @ bit Tune

LINE NOISE
SEGNAL INPUT
SELECT

PRE IN BNC

VOLUME
MONITOR

audison

[

audison

| So¥Xo o

ELECTROMAGNETIC OPTICAL PRE IN BNC PROBE
SNIFFER N

—_L

SPEAKER IN
LOAD
SIMULATOR

SELECTOR

DON'T CONNECT PRE IN CABLE
INPUTS WHEN USING SPK IN INPUTS

TRACK 1

CoO00 OO0 O

20%
; - =~ ﬂ oK
OOO
882 /V
323650
0930
300
0909596
323850
30900
o
® vonrnon audison *
T CHECK INPUTS CONNECTIONS
o VOLUME _) —) CHECK RCA CABLES
sl =L MONITOR CHECK SOURCE
aom O
——0
—0 S
MIN o * MAX 0K
(=}
LEFT RIGHT —>

CHECK THE RIGHT CHANNEL
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8.3.3 OPTICAL S/PDIF DIGITAL LINE

(1) rowen @ bit Tune n‘m":n audison
LINE NOISE MIN - - MAX
ems PC ANALYZER ST T PC NOTE
e (see NOTE)
voron )
PRE IN SPK IN aromm O
5 @ ™ 8 ® socsm O

1

audison

EMS

o g

ELECTROMAGNETIC OPTICAL
'SNIFFER N
)

SPEAKER IN
LOAD
SIMULATOR

SELECTOR

BNC PROBE SPEAKER IN

TOSLINK
CONNECTOR ‘
1O =—1 |
T cocooocooo
LLLQ f ff
OPTICAL FIBER
; = =F N
CHECK TOSLINK CABLES
900 CHECK SOURCE
£8582
ARo308
2020
o0y~
9809096
930633
880
%aC
(59 _mennon audison *
i VOLUME S
LEFT [_HI| RIGHT orow @ MONITOR
aomQ
——0
—0 S
MIN o * MAX OK
(=)
LEFT RIGHT ————>

CHECK THE RIGHT CHANNEL

NOTES: you do not need a connection with the PC in order to verify the correct operation of the optical
digital output of a source.

By connecting a PC, you can analyze the type of digital signal that you are looking at (see sect. 6.2.4.1).

The measurement of the digital signal on the output of a source allows you to verify the actual resolution according
to the type of track being played. For example:

Track resolution 96/192 kHz - 24-bit -> 48 kHz - 24 bit output.

In this case, the source has applied a resolution downgrade to the signal, reducing quality. The same measuring
operation can be performed on a device equipped with a digital input and output. You just need to drive the device
with the bit Tune's PLAYER (OPTICAL OUT), play a high-resolution track stored on your PC and connect the output
of the device to the OPTICAL IN input of the bit Tune.
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FX} ELECTROMAGNETIC NOISE ANALYZER |

Placing the EMS probe in the vicinity of electrical parts or on the car's wiring with the engine running, you can identify
acoustically, through the internal speaker, the higher sources of electromagnetic interference.

Locate the noisiest areas, avoid them when wiring audio cables. Prefer the less disturbed areas for the installation of
audio equipment (amplifiers, processors, passive crossovers, etc.).

B roven @ bit Tune @5 audison
e .2
M [ (~ PoANALYZER sea weur
g - e o

oron @

PRE IN BNC SPKIN aom O

T @® soxsm O

» ® 5

[

SPEAKER IN

audison

7

£LECTHMMNGNETIC OPTICAL PREIN BNC PROBE SPEAKERIN SELECTOR
R W

HIGH NOISE

§ LOW NOISE / NO NOISE

000

riGHT

s audison
@

woron M

wom O

® sexsm O
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9. TROUBLESHOOTING

IEXN SYNCRONIZATION WITH THE PC|

1. Loss of connection between bit Tune and the PC.
- If while using the PC in connection to the bit Tune, you turn the bit Tune off and on again, the connection is
lost. In order not to lose any information regarding the measurement session, proceed as follows:
a. Save the setup in a file on the PC using the FILE / SAVE AS function.
b. Exit the software.
c. Turn on the bit Tune.
d. Restart the software.
e. Reload the saved setup using the FILE / LOAD function.

2. The bit Tune is unresponsive.
- If, during the calibration of the system with the PC connected to the bit Tune, the bit Tune no longer responds

to commands, proceed as follows:
. Turn off the bit Tune.
. Save the setup in a file on the PC using the FILE / SAVE AS function.
. Exit the software.
. Turn on the bit Tune.
. Restart the software.

Reload the saved session using the FILE / LOAD function.

DO Q0T

3. The bit Tune doesn't connect to the PC in “bit Tune + Processor” mode, [warning

using the bit One. Itis mpossitle to establish 2

a. Turn off the bit Tune A o,

b. Exit the software Erar: bt Tune aude. cantdl

c. Uninstall the bit One AC LINK drivers installed in your PC, following the
procedure that can be found in the bit One ADVANCED MANUAL:
- Windows XP: section 5.2:
- Windows Vista: section 52,
- WiﬂdOWS T section 5.2.
- Windows 8: section 5.2,

d. Once the uninstallation has been completed, restart the PC and re-install the AC LINK 1.1 drivers that can be

found in the bit Tune setup CD, following the procedure in section 62 0f the bit One ADVANCED MANUAL.
f. Reload the saved session using the FILE / LOAD function.

[FX3 DEVICE NOT RECOGNIZED DURING INSTALLATION |

If during the installation of the driver you see the window el
shown here, proceed as recommended by one of the two Wolcome 1o the TUSBAudio Driver
Options described belOW: for XMOS Kits v1.56.0 Setup Wizard
. . Setuurle:]r\;nreds thetthedewﬁ wsu\:g‘?edémtase A =]
1. - Turn off the bit Tune and disconnect the USB plug. i e s s,
- Connect the USB plug to another available port in the
PC and turn on the bit Tune. ‘
- Click NEXT to continue the installation. If the problem
persists, go to step 2. @
H
cancel

2. - Access the CONTROL PANEL and click SYSTEM:; select the
Hardware folder and click DEVICE MANAGER;

DiiverSigring lets
compatble wih Wi
ow Windows corr

you make sure that instaled divers e
in ws Updale lets you set up
n ws Update for ivers.

Diiver Signing ‘Windows Update
Hardware Profes
Hardware prfies provide a way for you o set up and stare
[ Rt

Hardware Profies

ok J[Coome
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3. - Under USB CONTROLLER click with the right mouse s m5s aa=aa
button on UNKNOWN USB DEVICE, choose uninstall P
and then confirm.

Exit the DEVICE MANAGER and the CONTROL PANEL
and perform step 1.

[EEY REPLACEMENT OF BNC INPUT FUSE |

If the PC, while it is connected to the bit Tune, shows a Warning message fprarning
suggesting that the BNC input fuse should be replaced, or if the green LED
for the BNC plug selection is blinking, proceed as follows: ﬁ Pleace check fuse on BHC ipLt

1. Exit the bit Tune PC software.

2. Turn off the bit Tune, unplug the power connector and the USB plug.

3. Remove the bit Tune side ends as well as the top cover.

4. Remove the fuse indicated in the image below and replace it with a T500mA 250V microfuse with same value
(supplied in the product packaging).

SILKSCREEN T

[
H
[ [0

|

|

|

|

5. Riassemblare il bit Tune
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[EXA BIT TUNE and BIT TUNE + Processor MODE FIRMWARE UPGRADE |

If there is any product UPGRADE available online, proceed as follows:

- Save the configuration previously set (for future reference/use).
- Connect the bit Tune to the USB port of your PC.

- Disconnect all audio inputs of the bit Tune.

- Turn on the bit Tune.

Start the PC software for the bit Tune and select the "bit Tune" mode.

1. Access the “FILE" menu of the software on your PC and
click “Check for Updates”. This will open the Internet
browser on your PC and it will automatically start to
search for the bit Drive Portal URL: www.audisonbitdrive.eu

Date: 0072012 |

Opersor

Teoks

Osclloscope ATA
Generator Player

Poliky Check | Souce Check

Battey Scope | Create Report

bit Tune: fn ver.

Registration 3

Saftware Updates » |

License 3

Reset Default Answer

Update Firrmware

Check for Updates

M Autocheck for Updates

WARNING: The files have to be manually downloaded from the bit Drive Portal. The access method to the software
may be different from the one described as follows. Please always refer to the instructions available on
the bit Drive Portal.

2. Inorder to access the Download page with the updated versions of documentation, Software and Firmware, you

must enter the LOGIN and PASSWORD:; insert bittune in both fields.

3. Findthe latest file whose name contains the word Firmware followed by four digits and click on its symbol to start

the download. When prompted, save the file on your PC.

4. Exitthe browser.

WARNING: The procedure for updating the bit Tune firmware can be tricky. It is of the utmost importance that

(e.g. locked computer, power failure of the bit Tune, accidental disconnection of the USB cable during

@ this is done in the best possible conditions: if the operation should be initiated but prematurely interrupted

the update), you may need to reprogram the bit Tune in "Rescue Mode". In extreme cases, send the bit

Tune to technical assistance for its reprogramlming.
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5. Select "Update Firmware" from the “SETTINGS” menu. The program will ask you to select the file you
just saved from the Download area or previously saved to your PC.

512 bit Tune - on RESCUE MODE 14
C i Deskl x| -4 o
File | Tools  Settings zeait [@ Desaoy doarc
J ) Documenti Sipic
e 4 Risorss del computer [hprogr Aast
I JRisarse di rete (programmi
Load... JZ2)A bt N software Upgrads: 105G ALL
|)bi tune Iscreen Ins
Save |=5bit TUNE [C2)50und Mot
|)bit Tune 0.9.0.44 S)vince
Save as... |Z5bit Tune 19_05_12 ¢ appoggio <
[t Tune Audia Driver bit Tune 0¢
ChECk FDI" Updates gksien_updats_PCsuftwars12_ﬁrmwarel210 g
¥ | Installativo bit Tune a2 Collegame
Update Firmnware | | Installativo bit Tune 1.0 LEAFF [a2)Collegame
| yinstallazione vista & | COMPANY
Reset Default Answer Ime
4 | |
Credits Home file: [ it une upgrade 1000 = Api |
Exit Tipa file | Load e -.bin) x| Annula )
7
6. Before starting the update of the bit Tune, the program provides the (warning |
fO”OWIng warni ngS: ' # Do not disconnect bit Tune device,
- Do not disconnect the bit Tune from the PC. A- ST SR CF W T il =

during updating process.

- Do not disconnect the bit Tune from power supply.
- Temporarily disable the automatic suspension processes on your PC.

. . # Disable anti-virus and anti-spyware
- Temporarily disable the Screen Saver processes on your PC. systems
- Close anyloth(.ar open ap.plllcatlon. . # Disable standby and energy saving
- Temporarily disable anti-virus and anti-spy ware software. features.

» Close all running applications.

7. Once the OK is given, start the Firmware update of the bit Tune.
This process takes from 30 seconds to 1 minute and its correct

progress will be indicated by the time bar. "{’“.:
[ [ L]
WARNING: During the upgrade, the progress of the bar may stop for a few seconds.
Do not interrupt the process in any way.
8. The successful update is indicated by the message window. x|

D Firmware updake completed,
1 bit Tune application will now cose,

Flease cycle power ko bit Tune device and restart application.

9. Turn the bit Tune off and on.

10. Repeat the HSM microphone calibration (see sect. 7.2)
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IEX “RESCUE MODE" FIRMWARE UPGRADE |

If, when launching the bit Tune PC software the “bit Tune Warning"”

window appears, you can choose between the following two ways to proceed:

A. Use a previous version of the PC software.
E.g.: if you are using PC software v.1.2, open v.1.1;

B. Update the bit Tune firmware. In this case you will have to
proceed as follows:

1. Restart the bit Tune PC software and select RESCUE MODE.

The screenshot on the right shows the Boot Loader version
currently installed on the processor, which allows you to access
the menu for the update.

2. Access the "FILE" menu of the software on your PC and
click "Check for Updates”. This will open the Internet
browser on your PC and it will automatically start to search for
the bit Drive Portal URL: www.audisonbitdrive.eu

VI

bit Tune firmware is outdated

compared ta PC software:

Pleage restart this application in Rescus Mode
and update bit Tune fimmare

2! bit Tune

Fle Took Settias

Vehicle Type: [
G |
Date [ozrznz =]
Operator [

[ Teols

Osciloscope RATA
Generatar Player

Folaity Check | Source Check

Batteyy Scops | Creste Repott

bit Tune: Fin

ver. 1.0.0.0, 51 0000000000000

@ Auto Time Algnment

Ao ED + Ao Timehlan,
uto Time Algrment
Level Check

7 Memory Status

FReaqistration

»

Software Updates

]

License

L4

Reset Default Answer

M Autacheck for Updates

Update Firrmwvare

Check for Updates

WARNING: The files have to be manually downloaded from the bit Drive Portal. The access method to the software
may be different from the one described as follows. Please always refer to the instructions available on

the bit Drive Portal.

3. Inorder to access the download page that contains the updated versions of documentation, Software and
Firmware, you must enter the LOGIN and PASSWORD created during product registration (see sect 62335).

4. Find the latest file whose name contains the word “Firmware” followed by four digits and click on its symbol

to start the download. When prompted, save the file on your PC.

5. Select “Update Firmware" from the “SETTINGS" menu.
The program will ask you to select the file you just saved
from the Download area or previously saved to your PC.

Open bit Tune firmware

Fegistration

L3

Software Updates

]

License

3

Reset Default Answer

m Autocheck for Updates

Update Firmware

Check for Updates

Cercain: l@ Desktop

x|
Hoa=E

) Documenti Ipic

4 Risorse del computer [Cprogr Flast
[ JRisorse direte () programmi
[LZ)AV bit IN software Upgrade Q56 ALL
|C3bi tune [Syscreen Ins
|)bit TUNE IC)50und Mac
|C3)bit Tune 0.9.0.44 Dyvince
|C2)bit Tune 19_05_12 {a/ appoggio s
I:2bit Tune Audio Driver bit Ture (¢
|C5)bitTen_update_PCsoftware12_firmware1210 =] bitTune uf
e  Collegamel
|5 Installativo bit Tune |52 Collegamel
| Installativo bit Tune 1.0 LEAFF (a0 Collegame
|CDinstallazions wista & | COMPANY
|EMC

< | 2l
Nome file |bitTune upgrade 1000 =[]
Tipa fle: Losd il " bin =] Al

v
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6. Before starting the update of the bit Tune, the program provides the warming |
following warnings:

# Do not disconnect bit Tune device,

! 5 unplug power ar terminate this application
during updating process.

- Do not disconnect the bit Tune from the PC.
- Do not disconnect the bit Tune from power supply.

» Close all running applications,

& Disable anti-wirus and anti-spyware

- Temporarily disable the automatic Stand-by in your PC. systems
- Temporarily disable the Screen Saver in your PC. o il sty ard enery =g
- Close any other open application. Features.

- Temporarily disable anti-virus and anti-spyware softwares sl |

WARNING: The procedure to update the bit Tune firmware can be tricky. It is of utmost importance that it is
CD performed in the best possible conditions: if the operation is initiated but prematurely
interrupted (e.g. locked computer, power failure of the bit Tune, accidental disconnection of the USB
cable during the update), you may need to reprogram the bit Tune in “Rescue Mode". In extreme
cases, contact our Customer Service to have your bit Tune reprogrammed.

7. Once the OK is given, start the Firmware update of the processor.
This process takes from 30 seconds to 1 minute and its correct —
progress will be indicated by the green bar. ety gm-;f;...w‘l

L[] (]

WARNING: During the upgrade, the progress of the bar may stop for a few seconds.
Do not interrupt the process in any way.

8. The successful update is indicated by the message window. =

> Firmware update completed.
\_:\l.) bit Tune application will now close,

Please cycle power ta bit Tune device and restart application,

9. Turn the bit Tune off and back on.
10.Repeat the HSM microphone calibration (see sect 7.2)

EX) “RESCUE MODE UPGRADE MODE ON" FIRMWARE UPGRADE |

If, after an unsuccessful firmware upgrade, you want to update the bit Tune, proceed as follows:
- Connect the bit Tune to the USB port of your PC.
- Disconnect all audio inputs of the bit Tune.
- Turn on the bit Tune.

Start the PC software for the bit Tune and select the RESCUE MODE.
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- The screen on the right shows the version of the Boot Loader in
the processor, the program will only be able to access the menu for
the update.

1. Access the “FILE" menu of the software on your PC and
click “Check for Updates”. This will open the Internet
browser on your PC and it will automatically start to search
for the bit Drive Portal URL: www.audisonbitdrive.cu

WARNING: The files have to be manually downloaded from the bit Drive Portal. The access method to the software
may be different from the one described as follows. Please always refer to the instructions available on

Q)

the bit Drive Portal.

Reagistration

Software Updates

License

Reset Default Answer

3
]
3

Update Firmware

Check for Updates

Autocheck for Updates

2. Inorder to access the download page that contains the updated versions of documentation, Software and
Firmware, you must enter the LOGIN and PASSWORD created during product registration (see sect 62.35).

3. Find the latest file whose name contains the word Firmware followed by four digits and click on its symbol

to start the download. When prompted, save the file on your PC.

4. Exit the browser and the PC software of the bit Tune.

5. Remove the power connector of the bit Tune and the USB port.

6. Remove the side panels and top cover of the bit Tune.

7. Switch the JUMPER to ON as shown in the figure below.
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8. Reconnect the mains socket and the USB port to the bit Tune.
9. Turn on the bit Tune.

10. Restart the PC software of the bit Tune and select the RESCUE MODE.

%!tbit Tune - on RESCUE MODE oy [ o3}

Fle Tools Settings

— Processor Auto Setup

@ Level Check
Connect

Position: Front Left
®  AuoEQ +Auto Timstlion.
Vichicle Type:
@ Aulo Time Alignment

Processor

Customer: [
Date [osoremz =] Auto ED 1+ Ao Timedlgn
Operator [ Aot Time Aligrment
Hote Lievel Check
Memory Siatus
Flegs———

Dscilbssope Al
Generztor Flayer 7 3
Pofarity Check || Sourse Chesk: == =
Save Corig
Baitery Seape | | Ciestefiepart
Finalize

bit Tune: Fw ver, 1.0.0.0, SN 0000000000000 Processor: nok connected

WARNING: The procedure for updating the bit Tune firmware can be tricky. It is of the utmost importance
that this is done in the best possible conditions: if the operation should be initiated but prematurely
interrupted (e.g. locked computer, power failure of the bit Tune, accidental disconnection of the USB
cable during the update), you may need to reprogram the bit Tune in “"Rescue Mode".
In extreme cases,send the bit Tune to technical assistance for its reprogramming.

11. Select “Update Firmware" from the Registration R
“SETTINGS" menu. The program will T 3 =
ask you to select the file you just saved Licenos R Chockfor Undat
from the Download area or previously paates
saved to your PC. Rezet Default Anzwer |L| Autocheck for Updates
Cerca in: I@Desktnp j Q ﬁ' {55 i

| Documenti Cpic

9 Risorse del computer [Cprogr Flask
QR\surse di rete Bprugrammi
|2 &V bit TN software Upgrads 056 AL
| b tune: ()screen Ins
|C)hit TUNE IC50und Mot
| bit Tune 0,9.0.44 Dyvince
|C)bit Tune 19_05_12 ¢ appoagio s
|)bit Tune Audio Driver blt Tune 0%
|)bitTen_update_PCsoftware12_Firmware1210 -
| cee i Collegamer
|3 Installativo bit Tune @Cu\legame\
|2 Installativa bit Tune 1.0 LEAFF [ Collegamer
|\ installazione vista | COMPANY
I

Kl | |
Nome il [ itTune upgrads 1000 k3| Apri |
Tipo file: |Loadfile (*bin) =] Annua |

7

103



bit Tune N o

12. Before starting the update of the bit Tune, the program provides the warning %]
following warnings:
- Do not disconnect the Tune-bit from the PC.
- Do not disconnect the bit Tune from power supply.
- Temporarily disable the automatic suspension processes on your PC.

» Do not disconnect bit Tune device,

' unplug power or terminate this application
during updating process.
» Close all running applications,

# Disable anti-wirus and anti-spyware

- Temporarily disable the Screen Saver processes on your PC. systerms
- Close any other open application. # Disahle standby and energy saving
- Temporarily disable anti-virus and anti-spy ware software. e=tomyes:
Annulla |
13. Once the OK is given, start the Firmware update of the processor.
This process takes from 30 seconds to T minute and its correct . _
progress will be indicated by the green bar. T " =
[ [ [ [ | ]
WARNING: During the upgrade, the progress of the bar may stop for a few seconds.
@ Do not interrupt the process in any way.
14. The successful update is indicated by the message window. |
i Firmware update completed,

bit Tune application will now close.
Please cycle power to bit Tune device and restart application.

15. Disconnect the power cord and the USB cable from the bit Tune.

16. Replace the JUMPER internal to the PCB as shown in the figure.
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17. Assemble the top cover and side panels of the bit Tune.

18. The product is updated.

19. Repeat the HSM microphone calibration (see sect. 7.2).
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REPLACEMENT OF THE INTERNAL POWER SUPPLY FUSE |

The bit Tune is protected internally with a T2A Cylindrical fuse inside the product. For its replacement, proceed as
follows.

1. Remove the side panels and cover of the bit Tune.

2. Remove the fuse and replace it with one with the same T2A 250 V value.

2A 250V ‘
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10. TECHNICAL SPECIFICATIONS

POWER SUPPLY

Voltage 11+15VDC
Idling current 0.8A
Internal fuse (Cylindrical fuse) 2 A delayed
INPUT STAGE

Input sensitivity max + 100 V pp
Bandwidth 20 kHz
INPUT BNC STAGE

Input sensitivity max £+ 100 V pp
Bandwidth 20 kHz
INPUT HI LEVEL STAGE

Input sensitivity max + 1000 V pp
Bandwidth 20 kHz
INPUT OPTICAL IN STAGE

Optical S/PDIF Max 192 KHz/24bit, PCM

INPUT MICROPHONE STAGE

Input for HSM microphone

Input for LPM microphone

OUTPUT STAGE
2 x Analog Pre Out 4V RMS
2 x Hi-Level Out 55V RMS

1 x Optical digital Out

S/PDIF Max 192 kHz/24bit, PCM

FUNCTION AVAILABLE WITH PC

Processor Auto Setup
Source Check
RTA

Polarity Check
Oscilloscope
Power Meter
Distortion Meter
Generator

Player

Battery Test
Optical Cable Test

FUNCTION AVAILABLE WITH OUT PC

Load Simulator Speaker In
Hi-Level AER Test
Source Line Analyzer

Electromagnetic Sniffing Test

PC connections
Software/PC requirements
Graphic card min. resolution

Temperature range

USB1.0/20

Microsoft Windows (32 / 64 bit) XP, Vista, Windows 7 /8 /10

1024 x 600

Operating: 0 °C to 55 °C (32°F to 131°F)

SIZE

W (Width) x H (Height) x D (Depth) mm/inch

232 x165x51/9.13x6.49 x2

Weight kg/lb

124/2.73
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