FreeSpace® 4400 Business Music System

OWNER’S GUIDE




Safety Information

Please read this owner’s guide

Please take the time to follow the instructions in this owner’s guide carefully. It will help you set up and operate

your system properly and enjoy all of its advanced features. Please save this owner’s guide for future reference.
A WARNING: To reduce the risk of fire or electrical shock, do not expose the product to rain or moisture.

A WARNING: The apparatus shall not be exposed to dripping or splashing, and objects filled with liquids, such as vases,
shall not be placed on the apparatus. As with any electronic products, use care not to spill liquids into any part of the
system. Liquids can cause a failure and/or a fire hazard.

A RISK OF ELECTRICAL SHOCK '
DO NOT OPEN hd

& RISQUE DE CHOC ELECTRIQUE A
NE PAS OUVRIR

CAUTION: TO REDUCE THE RISK OF ELECTRIC SHOCK,
DO NOT REMOVE COVER (OR BACK).
NO USER-SERVICABLE PARTS INSIDE.
REFER SERVICING TO QUALIFIED PERSONNEL.

ATTENTION : POUR REDUIRE LE RISQUE DE DECHARGE
ELECTRIQUE, NE RETIREZ PAS LE COUVERCLE (OU
L’ARRIERE). IL NE SE TROUVE A L'INTERIEUR AUCUNE
PIECE POUVANT ETRE REPAREE PAR L'USAGER.
S’ADRESSER A UN REPARATEUR COMPETENT.

The lightning flash with arrowhead symbol within an equilateral triangle alerts the user to the presence of
uninsulated, dangerous voltage within the system enclosure that may be of sufficient magnitude to

A constitute a risk of electrical shock.

The exclamation point within an equilateral triangle, as marked on the system, is intended to alert the
user to the presence of important operating and maintenance instructions in this owner’s guide.

A\ cAUTION: Make no modification to the system or accessories. Unauthorized alterations may compromise safety,
regulatory compliance, and system performance.

A CAUTION: This product shall be connected to a mains socket outlet with a protective earthing connection.

This product conforms to the EMC Directive 89/336/EEC and to the Low Voltage
Directive 73/23/EEC. The complete Declaration of Conformity can be found on
www.Bose.com/static/compliance/index.html.

J’ Note: Where the mains plug or appliance coupler is used as the disconnect device, such disconnect device shall
remain readily operable.

J’ Note: The product must be used indoors. It is neither designed nor tested for use outdoors, in recreation vehicles, or
on boats.

& Note: Provide an earth connection before the main plug is connected to the mains.



Caution marks on the product
These CAUTION marks are located on the back of the product.

/A
AN

Important safety instructions

Read these instructions.

Keep these instructions

Heed all warnings.

Follow all instructions.

Do not use this apparatus near water.

Clean only with a dry cloth.

Do not block any ventilation openings. Install in accordance

with the manufacturer’s instructions — To ensure reliable opera-

tion of the product and to protect it from overheating, put the prod-
uct in a position and location that will not interfere with its proper
ventilation.

8. Do not install near any heat sources, such as radiators, heat
registers, stoves, or other apparatus (including amplifiers) that
produce heat.

9. Do not defeat the safety purpose of the polarized or grounding-

type plug. A polarized plug has two blades with one wider than

the other. A grounding-type plug has two blades and a third
grounding prong. The wider blade or third prong are provided
for your safety. If the provided plug does not fit into your outlet,
consult an electrician for replacement of the obsolete outlet.

Protect the power cord from being walked on or pinched, par-

ticularly at plugs, convenience receptacles, and the point where

they exit from the apparatus.

Only use attachments/accessories specified by the

manufacturer.

Use only with the cart, stand, tripod, bracket, or

table specified by the manufacturer or sold with the

apparatus. When a cart is used, use caution when
moving the cart/apparatus combination to avoid
injury from tip-over.

Unplug this apparatus during lightning storms or when unused

for long periods of time.

Refer all servicing to qualified service personnel. Servicing is

required when the apparatus has been damaged in any way

such as power-supply cord or plug is damaged; liquid has been
spilled or objects have fallen into the apparatus; the apparatus
has been exposed to rain or moisture, does not operate nor-
mally, or has been dropped.

The lightning flash with arrowhead symbol, within an equilateral
triangle, is intended to alert the user to the presence of uninsu-
lated dangerous voltage within the system enclosure that may
be of sufficient magnitude to constitute a risk of electric shock.

The exclamation point within an equilateral triangle, as marked
on the system, is intended to alert the user to the presence of
important operating and maintenance instructions in this
owner’s guide.

NoGaMONPE

10.

11.

12.

ry

13.

14.

15. To prevent risk of fire or electric shock, avoid overloading wall

outlets, extension cords, or integral convenience receptacles.
Do not let objects or liquids enter the product — as they may
touch dangerous voltage points or short-out parts that could result
in a fire or electric shock.

See product enclosure for safety related markings.

No naked flame sources, such as lighted candles, should be
placed on the apparatus.

16.

17.
18.

A WARNING: To reduce the risk of fire or electric shock, do not
expose the amplifier to rain or moisture.

Information about products that
generate electrical noise

If applicable, this equipment has been tested and found to com-
ply with the limits for a Class A digital device, pursuant to Part 15
of the FCC rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installa-
tion. This equipment generates, uses, and can radiate radio fre-
quency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio commu-
nications. However, this is no guarantee that interference will not
occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, you are encour-
aged to try to correct the interference by one or more of the fol-
lowing measures:

< Reorient or relocate the receiving antenna.
< Increase the separation between the equipment and receiver.

= Connect the equipment to an outlet on a different circuit than
the one to which the receiver is connected.

« Consult the dealer or an experienced radio/TV technician for
help.

Note: Unauthorized modification of the receiver or radio remote
control could void the user’s authority to operate this equipment.

This product complies with the Canadian ICES-003 Class B
specifications.

The information furnished in this user’s guide does not include all
of the details of design, production, or variations of the equip-
ment. Nor does it cover every possible situation which may arise
during installation, operation, or maintenance. If you need assis-
tance beyond the scope of this user’s guide, please contact our
Customer Service department. See “Customer support” on
page 60.
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1.0 FreeSpace® 4400 Introduction

1.1 The Bose® FreeSpace® 4400
Business Music System

The FreeSpace® 4400 system is an integrated four-channel digital
signal processor and 400-watt power amplifier for 70/100V busi-
ness music applications.

The FreeSpace 4400 system has a total of four source inputs,
including two Line In, one Mic/Line and one Page/Mic/Line, to
provide the inputs needed for most business music installations.
The system also has a direct input which can override the
sources playing on all four output channels.

The FreeSpace 4400 system has four amplifier output channels
which can be configured for different zones. A Music on Hold out-
put is also provided for simple integration into a phone system.

In a single chassis, it provides all of the processing and control
features required for one-to-four zone business music applica-
tions. These features include:

= Auto Volume: When used with the optional FreeSpace system
Auto Volume Sense Mic, FreeSpace 4400 system electronics
dynamically control the program level in each zone so your cus-
tomers can always hear it, regardless of the background noise.

* Scheduling: Allows you to program the FreeSpace 4400 sys-
tem electronics for automated on/off control, source changes,
and volume changes according to time of day or day of week.

« Multi-Zone Paging: Allows you to initiate a page from a single
keypad to one or more of the zones being powered by the
same FreeSpace 4400 system.

« Opti-voice® Paging: Provides a smooth transition between
music and page signals.

« Opti-source® Input Leveling: Monitors the input level of up to
four sources and continually makes adjustments to maintain a
consistent volume level between different sources.

« Dynamic Equalization: Maintains tonal balance at all listening
levels.

« Room Equalization: Provides easy adjustment of tonal bal-
ance in each zone.

= Signal Routing: Meets the demands of most four-zone sys-
tems, allowing for an input source to be routed to any of the
four amplifier outputs.

« Serial Data Interface: RS-232 serial port for easy interfacing
to your PC

< Remote On/Off Input: Accepts a remote STANDBY switch

The integrated 400-watt power amplifier features a patented
power-sharing technology which dynamically allocates power to
each output.

For example, if you have a two-zone system that requires 5 watts
in Zone 1 and 395 watts in Zone 2, the FreeSpace 4400 system
electronics distributes the power based on those needs.

The FreeSpace 4400 system also includes an easy-to-replace
memory module, which holds the system configuration settings
and design file uploaded by the FreeSpace 4400 Installer™
software (see page 3).

1.2 FreeSpace 4400 system accessories

Optional Bose accessories for the FreeSpace 4400 system are
available.

* FreeSpace 4400 System AVM 1-Zone User Interface
(PC042351) A wall-mountable keypad that fits into a stan-
dard double-gang junction box. It provides buttons for volume
up/down control, 1-3 source selection, and mute or Auto Vol-
ume on/off controls for a single zone.

* FreeSpace 4400 System AVM 2-Zone User Interface
(PC042352) A wall-mountable keypad that fits into a stan-
dard double-gang junction box. It provides buttons for volume
up/down control, 1-3 source selection, and mute or Auto Vol-
ume on/off controls for two zones.

e FreeSpace 4400 System Auto Volume Mic Kit (U.S.)
(PC042354) One sensing microphone that can be mounted
as is or in a standard U.S. single-gang junction box.

« FreeSpace 4400 System Auto Volume Mic Kit (Euro)
(PC042355) One sensing microphone that can be mounted
as is or in a standard Euro single-gang junction box.

< FreeSpace 4400 System Page User Interface
(PC042353) A wall-mountable keypad that fits into a stan-
dard double-gang junction box. It provides buttons for 1-4
page zone selection, all page zones selection and initiate page.
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1.0 FreeSpace® 4400 Introduction

1.3 FreeSpace 4400 Installer™
software

ace 4400 Installers

Softwame

FreeSpace® 4400 Installer™ software is included with every
FreeSpace 4400 system. The FreeSpace 4400 Installer software
allows you to configure hardware devices such as the FreeSpace
4400 system. The FreeSpace 4400 Installer software is designed
for use on a PC that is connected to the FreeSpace 4400 system
through a serial data interface.

The FreeSpace 4400 Installer software requires a computer sys-
tem with the following minimum requirements:

* 400 MHz Pentium®-based PC

* 256 MB of RAM

* 60 MB of available hard-drive space
* RS-232 serial port

* 800 x 600 display

e 4x CD-ROM drive

« Microsoft Windows® 98, Windows® 98SE, Windows® NT,
Windows® 2000, Windows® XP
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2.1 Introduction

This section describes the basic steps for designing a FreeSpace
4400 system and includes an example. It is assumed that a com-
plete loudspeaker design and layout has already been created.

2.2 Basic design steps
There are five basic steps in designing a FreeSpace 4400 system.

2.2.1 Step 1 — Determine source routing

Decide which sources will be played in each area. Create a
“source map” such as the following one that shows which
sources will be played in each major area of the facility.

Sourcel Source2 Source 3 Source 4
Area 1 ® °
Area 2 L] ° )
Area 3 ° )
Area 4 o
Area 5 L

2.2.2 Step 2 — Determine Auto Volume
requirements

Identify which areas will use Auto Volume. Each Auto Volume
zone must use one AVM (Auto Volume) user interface and one
Bose® sensing microphone to control the volume.

When using Auto Volume, remember that you will be adjusting
the volume of an overall area. Imagine that you have a dining area
and a bar adjacent to one another. If the sensing microphone is
placed above the bar, the music may become too loud in the din-
ing area. Likewise, if you place the sensing microphone above
the dining area, the music may never be heard in the bar.

Guidelines for establishing Auto Volume zones

Loudspeaker | Background noise Background noise
height is... is uniform is non-uniform
>25 ft (7.6 m) Not recommended
12-25 ft One Auto Volume One Auto Volume
(8.7-7.6 m) zone for every zone for every

3600 ft*(324 m?) 1800 ft*(162 m?)
<12 ft (3.7 m) | One Auto Volume One Auto Volume

zone for every
1800 ft*(162 m?)

zone for every
900 ft*(81 m?)

Loudspeaker mounting height and the overall quality of the back-
ground noise is used to determine the Auto Volume zoning
requirements. Uniform background noise is found in an area
where no part of the area is louder or quieter than any other. A
room with non-uniform background noise would seem louder in
some areas (people talking, machinery running, etc.) and quieter
in others.

Mounting guidelines for sensing microphones
< The sensing microphone must be mounted at the same height
as the loudspeakers or higher. A sensing microphone must

never be mounted lower than the loudspeaker height.

< In all cases, there must be 6 ft (1.8 m), minimum, between the
loudspeaker and the sensing microphone. This is so that the
microphone does not receive signals only from a loudspeaker.

* There must be 35 ft (10.7 m), minimum, between the sensing
microphones of two adjacent Auto Volume zones.

« Avoid placing the microphone near unique noise sources like
HVAC equipment, dishwashers, motors, etc.

Separating the microphones as much as possible for two zones
is the best practice. Consider the previous example of the dining
area and a bar adjacent to one another. If each of these areas
uses Auto Volume, it is possible to create a situation in the dining
area where the music is too loud simply because the microphone
is too close to the bar.

4 of 66



2.0 Designing with the FreeSpace® 4400 System

The following are examples of correct and incorrect sensing

microphone placements:

Correct placement

Ceiling Flush

Incorrect placement

Sensing Sensing
microphone microphone
1
{111} —— —I—
7 N

Correct placement

Sensing
microphone

Wall Surface

5 B

Installer’s Note: In applications where ceiling height is less
than 12 ft (3.6 m), the microphone should be wall mounted.

5 of 66
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2.0 Designing with the FreeSpace® 4400 System

When mounting sensing microphones, always maintain a dis-
tance of 6 ft (1.8 m) minimum between the microphone and the

loudspeaker.
Ceiling Flush Wall Surface
\ B __ B =1
’ |
Sensing 6 ft i 26ft | .
microq hone ; (1.8 m) E . (1.8 m) i
N : ___L__D >6 ft
(1.8 m) I
] /' P !
I
26 ft Sensing
(1.8 m) . microphone .
g = = =

Ceiling Surface

>6 ft
i (1.8m)
i
Y
|
|
>6ft | -
I Sensing
(1.8m) | microphone
|
—_—Ll
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2.0 Designing with the FreeSpace® 4400 System

2.2.3 Step 3 — Determine volume
control requirements
Decide which areas will have volume controls. Create a control

map, such as the following, showing the types of controls that
will be used, and the areas in which they will be installed.

AVM (Auto AVM (Auto AVM AVM
Volume) Volume) (Mute) (Mute)
Interface Interface Interface Interface
1 2 1 2
Area l ®
Area 2 )
Area 3 )
Area 4 ®
Area 5 )

AVM (Auto Volume/Mute) user interfaces are available for use
with the FreeSpace® 4400 system. They offers control over
source selection and volume. The interface can be configured as
an AVM (Mute) interface or as an AVM (Auto Volume) interface. If
you have identified an area that uses auto volume, you must con-
figure the interface as an AVM (Auto Volume) interface to control
this zone.

It is also possible to use a 70/100V in-line volume control
between the amplifier output and the loudspeaker. If you plan to
use a 70/100V in-line volume control, be aware that they cannot
be used in zones where either Auto Volume or Dynamic EQ is
used. Auto Volume and Dynamic EQ monitor the amplifier output
and make adjustments accordingly. Using an in-line volume con-
trol would cause these functions to operate improperly.

When determining the placement or physical location of the con-
trols, first think about how the control is used. If the control is
very rarely used or it requires a secure location, it should be
placed with the equipment. If the control is for an area that
requires frequent adjustments, then it is best to place the control
in the area being controlled.

2.2.4 Step 4 — Determine the loud-
speaker requirements

Determine the loudspeaker coverage required for the design.
Consider the following points as you do this:

< Each Auto Volume function requires a separate zone. Each
Auto Volume zone requires the dedicated use of one
FreeSpace 4400 output channel.

= Each type of specifically equalized Bose loudspeaker requires
the dedicated use of one FreeSpace 4400 output channel. If
you are designing a system that uses specific Bose loud-
speaker equalization, such as the 102°F loudspeaker, Model
32, Model 32SE, or Model 8, you must dedicate one
FreeSpace 4400 output channel for each loudspeaker type.

Create a loudspeaker map, such as the following, and match the
loudspeaker models to areas (Loudspeaker Qty x Tap = Zone
Power required):

Loud-

Model FreeSpace speaker Area

32SE 3-1 Qty Tap Power
Area 1 [ ] 2 50 100
Area 2 ° 5 8 40
Area 3 ° 1 50 50
Aread | ® 3 4 12
Area5| @ 6 8 48
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2.0 Designing with the FreeSpace® 4400 System

2.2.5 Step 5 — Determine the
FreeSpace® 4400 requirements

Once you have identified the areas that use Auto Volume and
specifically equalized Bose loudspeakers, you can combine dif-

ferent areas based on the types of sources and controls they are
using.

Now we can take a look at how the maps we created can help us
determine the quantity of FreeSpace 4400s we will need.

Sources Controls Loudspeakers

4400
1 2 3 4 AVl Av2 VC1 VC2 M32SE FS3 Total W Ch.

Area 1 . . . . 100 1

Total System Power = 250W

By combining the maps you can easily combine sources, loudspeaker types, and control types. The information
placed in this table suggests that Area 1 and Area 3 need to be grouped separately because they are Auto Volume
zones requiring separate FreeSpace 4400 system outputs. Area 2 uses one AVM (Mute) interface requiring one
FreeSpace 4400 output channel. Areas 4 and 5 share a common volume control and can be combined on a third
FreeSpace 4400 output channel. Since only four outputs are required and the total combined power requirement is
less than 400W, only one FreeSpace 4400 unit would be needed for this system.
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2.0 Designing with the FreeSpace® 4400 System

2.3 Auto Volume layout examples

Large, open retail space with single music
source

Bl FreeSpace® Acoustimass module

@ Model 16 (pendant mounted) 0 0 [-] 0

E] Sensing microphone
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2.0 Designing with the FreeSpace® 4400 System

Hair salon (Small space with specific noise)

@ Bl rreeSpace® 3 system

G Sensing microphone
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2.0 Designing with the FreeSpace® 4400 System

Hotel lobby

22 ft
(6.7 m)

40 ft
(12.2 m)

@ Model 16
(flush mounted)

B Sensing microphone )
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3.0 FreeSpace® 4400 Hardware Description

3.1 Front panel

BOSE~

FreeSpace®
4400 Business Music System

SYSTEM
OUTPUT 3 ouTPUT 4 STATUS

o o o o o STAI;DEY

o o o o o
INPUT 1 INPUT 2 INPUT 3 INPUT 4 DIRECT
INPUT

3.1.1 Controls

STANDBY - The STANDBY button switches the unit
between standby and active. The color of the LED above the
switch indicates the status:

Amber = Unit is in standby

Unlit = Unit is active
3.1.2 Indicators
SYSTEM STATUS - The SYSTEM STATUS LED indicates the
condition of the unit:

Green = Normal operation
Red = Fault condition
AMP OUTPUTS - These LEDs work in pairs (1 and 2, 3 and

4) and indicate the operating status of the four amplifier output
channels:

Green = Normal operation
Red = Fault condition

Unlit = No signal

AUDIO SOURCES - These LEDs indicate the operating
status of the four input sources:

Green = Good signal
Amber = Low signal
Red = Signal clipping
Unlit = No signal
DIRECT INPUT - The color of this LED indicates the condi-

tion of the source connected to the DIRECT IN/CONTROL con-
nector on the rear panel.

Amber = Active bypass

Unlit = Normal operation
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3.0 Freespace® 4400 Hardware Description

3.2 Rear panel

ﬂ: 1= 2] 10 —
SENSE MICROPHONES I_I _anE@ ;F‘:r‘::?"pac@ ﬁﬁeh?:an?:’?.!,:ﬂ;sic System =
WER
OFF

A
' m
E E REMOTE ~ ZONE 4 HOLD/

ON/OFF  LINE OUT PBX OUT

o LT @@ o

WALLPLATES

- EB
ZONE 1 ZONE 2 |_ °
o T35 [Bg) &
UCsLEAggLZV - * @VOLTAGE

wRiNG T+ +
i

O@A

DO NOT SWITCH

[——— !

T T 1
+ ¥V 4+ = Vi2v + V¥

AUDIO INPUTS

AUX MIC/ PAGE/ DIRECT IN/

LINE 3 MIC/ LINE 4 CONTROL

e ey | ©

LINE1 LINE2 S5 i T

T f 1 T T
+ =V 4 — VPTT + — VPIT

'WHILE POWER IS ON
VOLTAGE |00y FUSE
SELECT ‘.
T6.3(6,3)A L 250V (100/120V)

ZONE 3 ZONE 4
F—
o o
INPUT VOLTAGE
b ;gsx 8
O 220v x 120V @ @
. 230V m— 230V 12 E E
13 240V e 240V
o o

3.2.1 System controls

SENSE MICROPHONES - Input connectors for sensing
microphones used with the Auto Volume feature.

RS-232 - Standard RS-232 communications port. Provides
a communications interface for a PC running FreeSpace® 4400
Installer™ software. The FreeSpace 4400 Installer™ software is
used to configure the FreeSpace 4400 system.

Note: The RS-232 port should only be used to connect a
FreeSpace 4400 system to a PC.

WALL PLATE CONNECTIONS - Input connectors for AVM
1-Zone, AVM 2-Zone User Interface, or Page user interfaces.

REMOTE ON/OFF - An input connector for a remote
STANDBY switch.

3.2.2 Audio source inputs

LINE 1/LINE 2 — Unbalanced audio inputs
AUX MIC/LINE 3 - Balanced audio input with phantom power
PAGE/MIC/LINE 4 - Balanced audio input with phantom power

DIRECT IN/CONTROL - Balanced (DSP bypassed, full amplifier
gain) audio input which can override the sources playing on all
four output channels

3.2.3 Amplifier outputs

E’ ZONE OUTPUTS 1/2/3/4 - Loudspeaker connections for
four zones

Installer’s Note: Please notice the polarity markings when
wiring loudspeaker cables to the ZONE OUTPUT connectors.

CAUTION: DO NOT ground the minus (-) terminals.

ZONE 4 LINE OUT - A line-level output that duplicates the
program material from LINE 4. May be used to feed another
amplifier installed for a large zone. The 12V control output is used
to connect to Bose® amplifier sequence inputs.

MUSIC ON HOLD/PBX OUT - An audio output used to
provide music input to a PBX system

3.2.4 AC power

El OUTPUT VOLTAGE - Sets the ZONE OUTPUT lines to 70/
100V.

POWER ON/OFF — Switches AC power on or off

Fuse -T6.3(6,3)A L 250V (100/120V) or
T3.15(3,15)A L 250V (220-240V).

AC MAINS LINE CORD JACK - AC line voltage input

INPUT VOLTAGE - switches need to be configured for
proper input voltage.
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4.0 Hardware Installation

4.1 Introduction

This section provides instructions for installing the FreeSpace®
4400 system hardware on a tabletop or in a rack.

4.2 Included accessories

The following accessories are shipped with the FreeSpace 4400
system.

« 2-terminal input connectors (7) — For wiring
Auto Volume mics to the
SENSE MICROPHONES jacks

= 3-terminal input connectors (2) — For wiring
equipment to the AUX MIC/LINE 3 jacks

e 4-terminal input connectors (4) — For wiring
equipment to the ZONE 4 LINE OUT,
PAGE/MIC/LINE 4, and
DIRECT IN/CONTROL jacks

« 2-terminal output connectors (5) — For wir-
ing loudspeaker cables to the ZONE OUT-
PUT jacks

* Rubber feet (4) — For installing the
FreeSpace 4400 system on a level surface

* Rack ears (2)) —for rack
mounting the the unit.
Includes (8) M4 x 12mm
screws.

« Replacement voltage label (2) - Used on
the OUTPUT VOLTAGE selection switch

VOLTAGE
SELECT

* FreeSpace 4400 Installer™ software

CD - Contains application software for p T N
programming the FreeSpace 4400 { e )
system S T

4.3 Placement guidelines

< Place the FreeSpace 4400 system where it is protected from
heat and allowed adequate ventilation.

« Place the FreeSpace 4400 system away from direct heat
sources, such as heating vents and radiators.

« Make sure that air can circulate freely behind, beside, and
above the chassis for adequate ventilation. There are intake
vents on the sides and an exhaust vent on the back of the unit.
Do not cover or block the vents.

Installer’s Note: Do not allow the chassis to exceed the
maximum operating temperature of 50° C (122° F). Be aware
of conditions in an enclosed rack that may increase the tem-
perature above room-ambient conditions.

4.4 Shelf mounting the FreeSpace
4400 system

The FreeSpace 4400 system is ideal for shelf mounting. The
included accessory kit contains four rubber feet for the bottom of
the FreeSpace 4400 chassis. The rubber feet will protect the sur-
face on which the FreeSpace 4400 system is installed and help
prevent movement of the FreeSpace 4400 system. Be sure to fol-
low the “Placement Guidelines” previously described when
choosing a location for the FreeSpace 4400 system.
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4.0 Hardware Installation

4.5 Rack mounting the FreeSpace
4400 system

The FreeSpace 4400 system requires three 1.75" (44 mm) rack
space units with a 16" (406 mm) inside depth (including the rear
supports). When mounting, use four screws with washers to pre-
vent marring the front panel. Neoprene rubber washers are a
good choice because they grip the screw head and prevent the
screws from backing out from vibration or during transportation.

Installer’s Note: If the FreeSpace 4400 system is to be
transported while mounted in a rack, be advised that the rear
of the FreeSpace 4400 system must be mechanically sup-
ported. Install a shelf under the unit or use brackets in such a
way as to support the rear of the unit. Failure to use proper
mounting hardware may result in damage to the FreeSpace
4400 system during transport.
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Attaching rack ears to the FreeSpace 4400 chassis

Attaching the FreeSpace 4400 chassis to the
rack (mounting screws not provided)



4.0 Hardware Installation

4.6 Installing accessories

Installer’s Note: Disconnect the FreeSpace 4400 system
from the AC (mains) power before making any input/output
connections.

4.6.1 Sensing microphones

Required accessory:
FreeSpace® 4400 System Auto Volume Mic Kit [PC042354 (U.S.),
PC042355 (Euro)]
Paint plug
Wall plate-microphone
assembly

(2) Wire nuts

(2) #6-32 (3 mm) screws

N\

Microphone installation:

The wall plate-microphone assembly can be installed using a
single-gang junction box, or the microphone can be removed
from the wall plate and mounted directly on a flat surface.

Junction box installation Surface-mounted mic

Recommended wire length:

Up to 2000 ft (610 m) max., 24 AWG (0.2 mm?) shielded twisted
pair (shield tied to minus at FreeSpace 4400, floated at sense
mic).

Painting:

Before painting the wall
plate, install the sup-
plied temporary plug
over the microphone
opening. Remove the
plug when finished.

Mounting locations:
For mounting instructions, see “Mounting guidelines for sensing
microphones” on page 4.

4.6.2 Auto volume microphone inputs

Connect each sensing microphone to the SENSE MICRO-
PHONES jacks on the FreeSpace 4400 rear panel.

SENSE MICROPHONES
ZONE1 ZONE2 ZONE3 ZONE4 RS232

CAURE S

1 2|
[j [j REMOTE  ZONE4  "Por
ON/OFF  LINEOUT  PBX!

“ @ E

WALLPLATES

+ ¥ 4 - Vv 4

y \
\@ ©\ AAUDIO INPUTS

=7 auxmicr PAGE/ DIRECT |
LINE3  MIC/LINE4  CONTRC

===

- Y + - VP 4+ -V

4.6.3 User interfaces

Required accessory: FreeSpace® 4400 System AVM 1-Zone
User Interface [PC042351] or
FreeSpace® 4400 System AVM 2-Zone
User Interface [PC042352] or
FreeSpace® 4400 System Page User
Interface [PC042353]

A
Wall plate

Required additional equipment (not supplied):

E
Double-gang
junction box

¥ D
RJ45
connector* Cat 5 cable*

(with 4 twisted pairs)

*FreeSpace® 4400 System AVM 2-Zone User Interface requires
the use of two (2) RJ45 connectors and two (2) Cat 5 cables.
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4.0 Hardware Installation

Assembly:

User interface schematic -

AVM (Auto Volume/Mute)user interface™*:

User interface schematic -
Page user interface:

[L[2[s[4ls[e[7[e]
+5VD
+5VD |
33uF ==C7
T LED ¥ ¥ D6
LED # ¥ D1 l
+5VD R6
R1 562
562
S6 \+4 Zone2
SlJ_-- Zone 1 J_— e) e
@
+5VD +5VD
LED £ ¥ D2 LED £ ¥ D5
R5
R2 562
562

S5 N+ Zone 4

1]2[3]4]5[6[7[e!
+5VD
+5VD il
.33uF Cc7
T LED £ ¥ D6
LED ¥ ¥ D1 l
+5VD R6
R1 562
562
S6 L*Volume Up
S1 L-* Source 1 J__ o o
= O
+5VD +5VD
LED ¥ ¥ D2 LED # ¥ D5
R5
R2 562
562
S5 L.. Volume Down
S2 \-* Source 2 i o °
= O =
+5VD +5VD
LED # ¥ D3 LED £ ¥ D4
R3
562 ?22
k L Mute
S3  \+4 Source 3 S4 \-or
N J_ Auto Volume
= e = On/off
@]
-@
MUTE /
AUTO VOL

*FreeSpace® 4400 System AVM 2-Zone User Interface has two
separate 8-terminal connectors. Each connector uses the same
wiring schematic represented above.

+5VD +5VD
LED ¥ ¥ D3 LED ¥ ¥ D4
R3
562 R4
562
S3  \4 All Zones sS4 L* Page
<+ L
-@ @
ALL PAGE
Recommended cable lengths:
One wall plate P 2000 ft (610 m) max.
using CAT 5 = g
| 4400 I O
Two wall plates Mﬂ

using CAT 5

[40 —( 0

Installer’s Note: Only two (2) user interfaces can be con-
nected in series.
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4.0 Hardware Installation

User interface wiring: 4.6.4 User interface connections
Installer’s Note: Use only standard ethernet (Cat 5) cable to Connect the user interface from each zone to the appropriate
connect the user interface to the FreeSpace 4400 system. WALL PLATE CONNECTION jack.

DO NOT use crossover (XOV) cables.
Installer’s Note: Only use standard ethernet (Cat 5) cable
to connect the user interface to the FreeSpace 4400 system.
DO NOT use crossover (XOV) cables.

i ﬁ
3

) b SENSE MICROPHONES
ZONE1 ZONE2 ZONE3 ZONE4 Rs232
oE=Je o
WALL PLATE 4400 RJ45 |7v + v + v j‘
CONNECTOR BLOCK PIN 1-8 )
) . ()] i g, B0
POS 2 |= > PIN 2 ? WALL:LATES F Y vy o+ v
A DIO INPUT:
POSS |+ > _PIN3 PN wer o, e
POS 4 |« > PIN4 o vt ﬁ ﬁ eeee| ©
POS 5 |« . PIN5 H e e I
POS 6 |« > PING6
POS 7 |= > PIN7
POS 8 |« »| PIN8
AN
Va PIN 8
PIN 1

For operating information, see “User Interface Operation” on
page 49.
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4.0 Hardware Installation

4.7 System wiring 4.7.2 Remote standby switch

Installer’s Note: Disconnect the FreeSpace 4400 system If you are installing a remote standby switch, connect it to the

from the AC (mains) power before making any input/output REMOTE ON/OFF input.
connections.
Remote Standby 4400
Switch REMOTE ON/OFF
4.7.1 Serial data communications Lo/o
Connect your PC to the FreeSpace 4400 system using a straight- Normally Open
wired serial data cable (DB9 male to DB9 female). Switch (latching) Li’/\"/l
+ v

RS232 port pinout

—%)

- “:.
RN el ﬂb ::'
|
FE OUT il : ﬁ:l
Ve
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4.0 Hardware Installation

4.7.3 LINE 1/LINE 2 source input 4.7.4 AUX MIC/LINE 3 source input
Audio sources can be connected to the LINE 1 and LINE 2 inputs A microphone or an audio source can be connected to the MIC/
using one of the following cable types. LINE 3 input using one of the following cable types.
Source Connector 4400 LINE 1/LINE 2 Source Connector 4400 AUX MIC/LINE 3
s S-v S
3 D RCA —y
T +
= 1 "ﬁ:ﬁ:n
XLR 1 (Ls (?\\ chd 1v
3 -
XLR 3 (L O;\\ s |
3 T
R
R = o S + - v
7 |-( l DT
Phone TR S T+ J sv
Plug 4 \
(Balanced) § R -
Ph T R S T+
@1—[% —
s-v s (Balanced)

T S

o 0 o
v T
Phone T+ o
el a—( [ B
(Unbalanced)

Phone 1 S J T+
Plug NN
(Unbalanced)

o o0 o

+ - Vv
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4.0 Hardware Installation

4.7.6 DIRECT IN/CONTROL source input

4.7.5 PAGE/MIC/LINE 4 source input

A microphone or an audio source can be connected to the PAGE/
MIC/LINE 4 input using one of the following cable types.

Source Connector

4400 PAGE/MIC/LINE 4

|
+ - Y PTT
1v
3 -
2 +
XLR |
T 1
+ - Y PTT
s v
( =-
Phone T R S ) T+
Plug CII I | A
(Balanced) ISP
+ - ¥YPIT
s-v
IS T+
e |
(Unbalanced) M
+ - ¥YPTT
Normally
Open Switch
(latching) LO/O

i

o o

+ - Y PTT

A microphone or an audio source can be connected to the

DIRECT IN input using one of th

e following cable types. The con-

trol (PTT) input requires a normally open switch.

Source Connector

RCA s s- v

4400 DIRECT IN/CONTROL

T
T+

o——
o
o
o

+ - VPTT

XLR

.

+ - v pPTT
s v
[ =r-
oh T R S ) +
one
Plug A
(Balanced) o 0 o o
+ - ¥YPTT
s-v
T s J
Phone T+
Al Em— [ N |
(Unbalanced) 7 S S S
+ - vYpPIT
Normally
Open Switch
(latching) O
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4.0 Hardware Installation

4.7.7 Amplifier ZONE OUTPUT outputs

Loudspeaker systems in up to four zones can be connected to
the ZONE OUTPUT amplifier outputs.

Installer’s Note: Please notice the polarity markings on
the ZONE OUTPUT 1-4 connectors. Wire each connec-
tion as shown, using the 2-terminal output connector from
the accessory kit. oUTPUTS

ZONE 1 ZONE 2

o []al )
Installer’s Note: DO NOT EONY 4+ - + -
ground the minus (-) side of WIRING

. ZONE 3 ZONE 4
the line.

o@ QAQ

1. Install a two-terminal
output connector
(supplied) on the
loudspeaker cable
from each zone.

2. Plug the loudspeaker cable connectors into the appropriate
ZONE OUTPUT jack.

Installer’s Note: Be sure to position the cable connector in
the correct orientation for the ZONE OUTPUT jacks: Screw
heads face upward for ZONE OUTPUT 1 and 2 jacks, screw
heads face downward for ZONE OUTPUT 3 and 4 jacks.

4.7.8 Output voltage setting (70/100V)
Check the OUTPUT VOLTAGE switch setting and change if
needed.

OUTPUT VOLTAGE

DO NOT SWITCH
WHILE POWER IS ON

70V 100V

Installer’s Note: Disconnect power from the FreeSpace
4400 system before changing the OUTPUT VOLTAGE setting.

To change the setting to 70V or 100V, remove the label,
change the switch setting and replace the label. Additional
labels are supplied in the accessory kit.

OUTPUT VOLTAGE

DO NOT SWITCH
WHILE POWER IS ON

VOLTAGE |1g0v

SELECT
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4.0 Hardware Installation

4.7.9 ZONE 4 LINE OUT output 4.8 AC power connections
The ZONE 4 LINE OUT jack provides a line-level output that The rear connection panel of the chassis provides an input volt-
duplicates the program material on LINE 4. This may be used to age switch for 100V, 120V, 220V, 230V, or 240V use. Check the
feed another Bose® amplifier installed for a large zone. The 12V switch settings to be sure it is appropriate for the local power
control output is used to connect to Bose amplifier sequence standard.
inputs.
INPUT VOLTAGE
Source Connector 4400 ZONE 4 LINE OUT o
RCA T = N - v oo 22W><120V
T T | — v
INPUT VOLTAGE
+ = ¥ 12v
100V == 100V
1w 120v 220V
= 120V H <
230 = B0V
XLR 1 L OA\ 2 + | 240V =— 240V
= INPUT VOLTAGE
100V == 100V
s v 120v 220v
— HWXW
230 = B0V
Ph T R S ) T + P VA — Vi
e & a—
(Balanced) P S S
INPUT VOLTAGE
+ = ¥ 12v
100V = 100V
120v 220V
s- v 230V
Phone A J T+ H % >—<%
Plug G]—ﬂ:‘=‘—‘ RN 240V = 240V
(Unbalanced) L_/_\‘_’/\f/_\f’/l
oTovwy INPUT VOLTAGE
Control Signal N 100V = 100V
120v 220V
H mT><
280V = 230V
240V e 240V
o o o O
= + = ¥ v
Bose Amplifier WARNING: Be sure to disconnect the unit from AC power before
changing the input voltage settings on the rear connection panel.
4.8.1 Fuse type
Be sure the proper supplied fuse is inserted in the fuse holder.
Replace the fuse as needed with the proper type. 100V and 120V
units require a T6.3(6,3)A L 250V fuse. 220V, 230V, and 240V units
require a T3.15(3,15)A L 250V fuse.
4.8.2 AC POWER connection
Insert the proper power cord for the voltage used in your region.
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5.0 Using FreeSpace® 4400 Installer™ Software

5.1 Installing the software

Insert the FreeSpace® 4400 Installer™ software CD into the CD
tray of your laptop PC.

If the install program does not start automatically, open “My com-
puter” from the desktop, double-click on the CD-ROM drive icon,
and double-click on the “Setup.exe” icon.

Follow the instructions on the screen to complete the installation.

Programmer’s Note: For the FreeSpace 4400 Installer™
software to operate properly, your PC must be connected to
the FreeSpace 4400 system. See the following section,
“Connecting to the FreeSpace 4400 system”.

5.2 Connecting to the FreeSpace 4400
system

To create a design file in FreeSpace 4400 Installer™ software,
your PC must have an active connection with the FreeSpace
4400 system hardware. This means that your PC must first be
physically connected to the hardware device with a serial cable
and then that connection must be activated using the software.

1. Connect your PC to the FreeSpace 4400 system.

Using a serial cable (not supplied), connect the RS-232 serial port
of your laptop PC to the RS-232 serial port on the rear panel of
the FreeSpace 4400 system.

Programmer’s Note: If your computer does not have
an RS-232 port you will need to use an RS-232 to USB
adapter.

RS-232 serial data cable Laptop PC

(not provided) -

RS232

(0]

4400 system
SENSE MIC{ \PHONES
o o
1
o HOLD/
3|
AUDIO INPUTS
PAGE/ DIRECT IN/
3 MIC/ LINE 4 CONTROL
° [oe] °
+ = ¥ 4+ — VPIT 4 — VWPIT

Programmer’s Note: The RS-232 port should only be
used to connect a FreeSpace 4400 system to a PC.

2. Set the FreeSpace 4400 rear panel POWER switch to
ON.

Verify that the STANDBY indicator is lit on the FreeSpace 4400
front panel. Then press the STANDBY push button to switch the
FreeSpace 4400 hardware to the operating mode.

POWER switch

pace® 4400 Business Music System
poration,Framingham, WA 017015168 oN \
..... ’_
TS POWER
- LoFF o

OUTPUT VOLTAGE
-+ DO NOT SWITCH
ﬁ 'WHILE POWER IS ON
\ || VOLTAGE 100y FUSE
SELECT
T6.3(6,3)A L 250V (100/120V) \
T3.15(3,15)A L 250V (220-240V) )
[0}

— INPUT VOLTAGE

100V
120V 220V

100v
2200 x 120 @ @
Shov —— oy B 8
240V ——— 240V
> o

STANDBY push button

STANDBY indicator
\

SYSTEM
ouTPUT 3 ouTPUT4 STATUS
STANDBY

o o o

INPUT 3 INPUT 4 DIRECT
INPUT
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5.0 Using FreeSpace® 4400 Installer™ Software

3. Launch the FreeSpace 4400 Installer™ software. Programmer’s Note: If you encounter the “Choose
The FreeSpace 4400 Installer software splash screen will appear ggg’lm'?‘?;d(i{gg)rgs?gbg?rrgggr']agtﬂ%’efglggéﬁ g%pﬁée_rd
on your screen. AL —.I- click the Cancel button until after trying each of the

given recommendations.

Programmer’s Note: Before dismissing the “Choose
COM port” dialog, select the COM 2 port and click Try
Again. Not doing this will cause the COM 1 port to be
locked.

ace 4400 Installer:
Saftware =
Communications Port:

I| Coidd reot datai et hardwana om seleded
soral commurications port.

Flesmm check that the heardfware iz powered up
ard cornacted via the sanal port, and that
thi derial park i@ aol being usesd by Grathes
Program;

After the splash screen, a status dialog will appear and report the or selact 8 griferent: senal port:
status of each installation stage. Ofona @ com 2

I:] (L=l ] :j [ ]
Liezdn iy Do el i g

Status: Initialization [amend

[Tepireg 10 (@rna 00 & Bode FroeSpeos 460D ., 28
= Chacking Hirmasm competsbiliby ..

[

After your PC successfully connects to the FreeSpace 4400 hard-
ware, the Choose COM port dialog should automatically close. If
not, close the window manually.

5. If you have connected to a new FreeSpace 4400 sys-
tem, use the FreeSpace 4400 front panel window to

set up the hardware.
pragrasss [ 10% |
Refer to the “FreeSpace® 4400 System Setup” on page 34.

Programmer’s Note: Clicking the Close button on the
hardware connection status dialog will cause a communi- ==
cations failure, locking the serial port. If the port locks,

you must restart your computer. ,:Fl

add j -
At this point in the installation, the software looks for a . ) ---"-

connected FreeSpace 4400 system, and if found, then ,:"‘-—

checks to see what version firmware is running in the - ---“'-

G | e e i sl i Ll

Lot l.-l'l:ll

NEEEM

FreeSpace 4400 system.

If you get a “No hardware detected” dialog, see “No .
hardware detected” on page 26. —

If you get an Incompatible Microcontroller code dialog,
see “Incompatible microcontroller code” on page 26.

4. If prompted, select the correct COM port for the m
FreeSpace 4400 system.

By default, the FreeSpace 4400 Installer software tries to locate a
hardware device on the COM 1 serial port. If the FreeSpace 4400
system is not detected on COM 1, the software displays a
“Choose COM port” dialog box asking you to select the correct
serial port.
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5.0 Using FreeSpace® 4400 Installer™ Software

5.2.1 No hardware detected

If after launching the FreeSpace 4400 Installer™ software a hard-
ware device is not found, the status window reports a failure to
detect connected hardware:

A0 hardwane defected ﬂ

Status: Initialization

Trpng o connedt o & Bosa FreaZpace 8000
- Chik g Tern e ooargeabibfity -..

Aot datactad

—
=

In this case, clicking the Close button results in a blank hardware
setup window.

Programmer’s Note: If you are not connected to the
FreeSpace 4400 system, you can see an example of the
FreeSpace 4400 front panel by opening the sample
design file provided on the FreeSpace 4400 Installer CD.
See “Sample design files” on page 26.

Programmer’s Note: To configure a FreeSpace 4400
system, the FreeSpace 4400 system must be powered
up. DO NOT switch the FreeSpace 4400 system to
STANDBY mode while the FreeSpace 4400 Installer
software is running.

Programmer’s Note: The FreeSpace 4400 Installer
software does not notify you if there is a loss of communi-
cation between the FreeSpace 4400 system and your
PC.

5.2.2 Incompatible microcontroller code

If the FreeSpace® 4400 Installer™ software finds that your system
is running an older version of firmware (microcontroller code), the
following window appears, giving you the opportunity to upgrade
the code.

I smipalsidn Sicroe oiruiler Code ﬂ.

System electronics firmware upgri.d-e reguired

Thes sysbem slacironics ko which you have semecksd is rerrang
an reompebble verson of mioooonbollsr e, version 3.0.0
which i not =upportesd by this verson of the FreeSoescsB 4400
Irestaller™ softwars. In order o conhpure the system elsdroncs
yoid wil need o upgracks the microcontroler code

| &y choosing Upgrade, sersicn 100,18 of the
{Upgrada] microcontrofler code wil be uploaded to the

| mardwars, and all currenk configurabon setongs wil
memann intact

| By droosing to Canosl this operaton, your systam wil
Cencel | Do ket untouchad

e Click Upgrade to upload the latest version of microcontroller
code to the device. When the "Upload Complete" window
appears, click Close. Then, finish the installation and configure
your hardware device.

Programmer’s Note: Upgrading new software does
not change any of your current configuration settings.

‘J‘ When the upgrade is finished, your current configuration
will be restored.

e Click Cancel to exit the software and leave the device
untouched.

Programmer’s Note: The FreeSpace 4400 Business
Music System is only compatible with the FreeSpace 4400

“I' Installer software. The FreeSpace 4400 system is incom-
patible with the FreeSpace E4 system's FreeSpace Installer
software. Additionally, the FreeSpace E4 system is incom-
patible with the FreeSpace 4400 Installer software.

5.2.3 Sample design files

Two sample design files are included with your FreeSpace® 4400
Installer™ software:

e sample70V.fsi — for 70V FreeSpace 4400 systems

e samplel00V.fsi — for 100V FreeSpace 4400 systems

They can be used to display a FreeSpace 4400 front panel when
your PC is not connected to a system hardware device.

To open the sample design file:

1. Click the Open file tool in the FreeSpace 4400 Installer
software window.

2. Select the name of the sample design file in your
FreeSpace 4400 Installer software directory:
C:\Program Files\FreeSpace 4400 Installer 1.0.0.

3. Click the Open button in the dialog box.

4. Click on the “Bose FreeSpace 4400” system name in the
System Overview pane. The FreeSpace 4400 front panel will
appear in the application window.

Programmer’s Note: If you are not connected to the
FreeSpace 4400 system when you open a design file, all

‘J‘ controls within the software are grayed out and not
accessible.
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5.0 Using FreeSpace® 4400 Installer™ Software

5.3 The FreeSpace 4400
Installer™ software user
interface

The following describes the software user interface.

Tool box Mode buttons Window sizing tools

K 4 400 Ireskalen] TH) Software

Set Up Service

System Hardware

Harde ars

Work
area

[ — Control
L Bose FresSpace 4400 pane

System overview pane
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5.0 Using FreeSpace® 4400 Installer™ Software

Tool box

n Open File — Displays the file open dialog.

Save File — Saves the design file and the current set-
tings of the connected hardware device to your PC’s
hard drive.

= Flash Hardware Configuration — Sends the design
file and current settings from your PC to the memory of
the connected hardware device. This determines the
default startup state of the device.

_.,r Detect Hardware — Uploads the design file and con-
Ci figuration settings from the system hardware to your
PC.

E Help — Launches the online help system.

Mode buttons

Set Up System — Selects the
Set Up System mode enabling
you to set up the system hard-
ware or create a schedule to
automate system operation.
Hardware - Selects the Set Up
Hardware mode.

Schedule - Selects the Set Up
Schedule mode.

Service Hardware — Selects
the Service Hardware mode.

Window sizing tools

I:I Minimize Window - Collapses the application window
into the Windows Task bar.

@ Maximize Window - Function not available.

Close Application - Closes the application program.

System overview pane — After connecting your PC to a system,
this pane will list the hardware device. After you select the device
to establish a connection, the name of the hardware device is
highlighted.

Name of system to which

your PC is connected Currently-connected device

E Turterm Orsnses
Bepgdr FradkEpace 4400

Work area — The functions available for each mode are displayed
in the work area.

Control pane — The control pane is used to display the controls
for the function selected in the work area.
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5.0 Using FreeSpace® 4400 Installer™ Software

5.4 Set Up Hardware mode

Using the Set Up Hardware mode, you can create new system
configurations. The following example displays the software front
panel for the FreeSpace® 4400 system.

The hardware setup window consists of three panes:

System overview pane — This pane displays the selected hard-
ware device that you are currently configuring. For more informa-
tion on the system overview pane, see “The FreeSpace 4400
Installer™ software user interface” on page 27.

:',‘:|l-..-._._. szt Ly I'r

Set Up

System

[ ETE: T

Bl Systam Suarviey

Connected
hardware

erhpace 4401 Instalen] 1) Soliwar

System overview pane

Hardware pane — The hardware pane displays a software front
panel of the hardware device that you selected in the system
overview pane. Reading from left to right, this diagram shows you
the functions and signal paths from input sources to output
zones. All functions internal to the connected hardware device
appear on a gray background.

Functions are selected by clicking on a button. When you select a
function, all controls for that function appear in the control pane.

Control pane — When you select a function in the hardware pane,
the controls that affect operation, configuration, or setup of the
selected function or device appear in the control pane. On some
control panes, you can view additional functions by clicking on
More.

Selected function

Service
Hardware

Control pane for
selected function
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5.0 Using FreeSpace® 4400 Installer™ Software

5.5 Set Up Schedule mode

The Set Up Schedule mode allows you to automate a system by
creating up to 64 events. To select the Set Up Schedule mode,
click the Schedule button under Set Up System. The features
and controls of the Set Up Schedule window are as follows:

Event list selection tabs - These tabs determine which list of
events is displayed. Click the top tab to display the system event
list. Click any one of the ZONE tabs to display the event list for a
selected zone.

Event list — This list contains all scheduled events for the
selected system or zone. Each event entry includes the time of
the event, a description of the event, and the days of the week on
which the event will occur.

Add event buttons — The Add Event buttons include On/Off,
Mute, Volume, Source, and Auto Volume. The On/Off button is
a system event only. Mute, Volume, Source, and Auto Volume
are zone events. When you click one of these buttons, the event
is added to the list and the controls for the selected event are dis-
played in the Event control panel. As events occur, the number of
remaining events are displayed in parentheses above the On/Off
button.

i.:l"-'-u et urnent ] - reebpsce 4400 Dnstaler] 1) Software

Control pane — When you select an event in the event list, this
pane displays the settings for that event. Any changes made to
these settings are reflected in the event listing.

Remove Event button — This button will remove a selected event
from the event list.

Hardware clock display — The clock display shows the current
date and time of the hardware clock. The Set Clock button is
used to set or change the clock.

System overview pane - This pane displays the selected hard-
ware device that you are automating. For more information on the
system overview pane, see “The FreeSpace 4400 Installer™ soft-
ware user interface” on page 27.

Event list

Set Up Service
System GETS IR
Hardusre arbeedile
Event list [~ — T R
selection FraaSpace H400 Schaduled Event List: ZONE 1
]
tabs — L 1200 PH Change gain to -20 [eetey day]
I:;un z -
LU AZI00 BM Change souns to LINE 1 [every day]
| zonE 3
[ zome 4 h‘:tunmmmﬂum[.nmm

Add event buttons

Remove
event
button

Nowmmbar 7, 2006
12120095 PM EET

(& ]

2dd Evant (&1 Evanks Barmaining):

Hardware e [ S | [ daveume || Baows | [I5mtevimd 9]
clock
display s ZONE 1 Auto Woldme an/of
Every: Times: b0 Volume:
B b G Qom
E Tussday [ = aturdiy

E mhuriday

B #adraiday [ Sunday

System overview pane Event counter

Control pane
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5.0 Using FreeSpace® 4400 Installer™ Software

5.5.1 Setting the clock

The date and time of the hardware clock is initially set in Eastern
Standard Time. After your PC is connected to the hardware,
check the clock and set it as necessary for the time zone and
region of your installation.

To adjust the clock settings manually, click the Set Clock button
in the clock panel. The Clock Settings window opens, allowing
you to make adjustments to the date and time. Click Apply or OK
to set the clock in the hardware, or click Cancel to close the win-
dow and leave the clock settings unchanged.

=
Clock Zeltings: Bose FreeSpace 4400
Diaba: Iml?”_rI; I :::i|=' (Tussdap]
Tisvvai ad = i |:|:: 14 :
Tima Tamar [Larimee Biarcerd Torss - SR gainm |7|
Dadight pasing timge OH
o) e [

5.5.2 Adding events

When you click the On/Off, Volume, Source, or Auto Volume
event button, an event of that type is added to the event list. At
this point you can change the event settings. When the event list
exceeds the length of the pane, the software will add a scroll bar
on the right side.

A maximum of 64 events may be added to a system. This means
that the total number of events from all event lists must not
exceed 64. An On-Off event consumes two events, while source
change, volume change, and Auto Volume events consume one
apiece. A counter is provided in the Schedule mode window to
keep track of the number of remaining events.

Remaining events

counter \

add Eva BE Evarts Rarnainng it

i
% L]
| djowor | [

Zone events programmed to occur at the same time as a “Sys-
tem ON” event will not occur. To ensure that zone events will hap-
pen, they must be programmed to occur 15 minutes after the
“System ON” event. For example, if a “System ON” event is pro-
grammed to occur at 8:00 AM, the first zone event should be pro-
grammed to occur at 8:15 AM.

Installer’s Note: Flashing the FreeSpace 4400 Installer soft-
ware configuration file to the FreeSpace 4400 system sets the
default state of the system when it is turned on. Whenever
possible the default state of the system should be set to meet
the requirements most likely to occur after a scheduled “Sys-
tem ON” event.

| L onrot | Adds a system Auto On/Off event

This event applies only to the whole system. You can select indi-
vidual on or off times for the day(s) you choose. Or, you can
select on and off times in a single statement.

Programmer’s Note: One Auto On/Off event specifies
both an “On” time and an “Off” time and is counted as two

“|' events.

Evi Fros SPuin 4400 Auite OngOf
Evmry Thes Sqztem will bam)|
3 Moy I3 Fadas G ek !::

3 Tumimiey [ naturdnp
3 wadnerdey (5 Burcdsy
3 Tieasssiam

Jenw T
S on q.-\:-u-l:l:mﬂld‘ _llm

Iﬂ Mute

This event allows you to mute/unmute the zone output at a
specified time on selected days of the week.

Adds a zone Mute event

|zome 1 Mute DngcH
Everyi Tivai Mt
Buecten  Clriier Ko Con
[ T B sy
B wsissadsr [0 Sunidus
G Thurdny
| g Vol Adds a zone Volume Change event

This event allows you to change the volume level at a specified
time on selected days of the week.

Programmer’s Note: The maximum/minimum volume
stops cannot be adjusted in this pane. To adjust these limit
stops, select the Output Gain function in the Set Up Hard-
ware mode.

ZOME 1! wolume Chamgs

Evwgry: Time: Valumea: O-
3 sonday 3 Frday [12:00 oM] e
[ Twesday I satanday = :E:
Ed wedrnasday [ Sundag 4D
5 Thursday -

-En_
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5.0 Using FreeSpace® 4400 Installer™ Software

_ Adds a zone Source Change event

This event allows you to change the source at a specified time on
selected days of the week.

_ Adds a zone Auto Volume event

This event allows you to turn Auto Volume on or off at a specified
time on selected days of the week.

ZONE 1: Autchfolume Tracking

Evary: Tima: Autovoluma:
& randay [ Friday Eon Jon
[ tuszday [ saturday
[ wedrecday [ sunday
& Thursday

Programmer’s Note: Do not schedule an Auto Volume
event on a zone that is not set up for Auto Volume.

Programmer’s Note: Events are only saved to the

_J' FreeSpace 4400 system when you click the . (Flash
: Hardware Configuration) button.

5.5.3 Viewing and changing event
settings

To view any event and change the settings, first click the system

or one of the zone tabs. Then select an event in the list to display

the event settings in the control pane. Now, you can edit the set-
tings just as when an event is added.

5.5.4 Removing events from the list
To remove an event from the list, select the event by clicking on it

and then click the I’ (Remove Event) button.

Programmer’s Note: After changing any event settings
or removing an event from the list, you must flash the
hardware in order for the change to take effect.
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5.0 Using FreeSpace® 4400 Installer™ Software

5.6 Service Hardware mode

The Service Hardware mode provides a list of any system errors
that have occurred.

To view the Error Log, click the Service Hardware button. If you
are already connected to hardware, the Error Log is retrieved
from the hardware and displayed in the window. If not yet con-
nected, select the hardware in the System Overview pane and

after establishing the connection, click ﬂ (Detect Hardware)
Update Log |

and then click |

When the FreeSpace 4400 system is powered on, it performs a
self-test. Any errors detected during a power-on cycle are
appended to the Error Log. Likewise, any errors detected during
normal operation are appended to the Error Log. The Error Log
provides diagnostic information for repair technicians to help
them repair the system.

For more information on reported errors, see “FreeSpace® 4400
system Error Log” on page 55.

The buttons below the Error Log display allow you to manage the
Error Log information:

Uploads the current Error Log listing
l Updats Lag | from the hardware. If you recently
cleared the log, the Error Log will con-
tain information reported only since the
time you cleared it.

Exports the Error Log to your hard
l S | drive as a text file.

Clears the Error Log from the window
l Saarieg | and the FreeSpace 4400 system.

Service Hardware button

L)

Bt Fynehgn ) B Lag

et TS SR T T
i sad
Frwbrat 2R LE
e L L]

ey mepdbies i 8
g ol S e B . BES  B

Error Log

4 )

Hardware version  B0Se FreeSpace 4400 Error |

numbers e —_
\ icracontraller v 3.0.0.18

gP: w2.0.1.0

eripheral v1.0.0,10

Lowar armplifier: v1.1.8.3

lUpper Amplifier: »1,1.8.5
ISarial Murmber/SEU: DO0000000000

Enunrh-:m salf-tast alarm

Type of alarm

Name of test
ame ot tes DOZFOFI2T 2024

ost controllar tesk:

- [2K]
/hnst contrellar flash test

Hagkh ¥& failure
lreripheral controller test
[2K]

DEP test: O

Test results
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6.0 FreeSpace® 4400 System Setup

6.1 Introduction

This section provides instructions on setting up an installed
FreeSpace 4400 system. To set up a FreeSpace 4400 system you
need a PC running the FreeSpace® 4400 Installer™ software.

6.2 Connecting your PC to a
FreeSpace 4400 system

Before you can set up the FreeSpace 4400 system, your PC must
first be physically connected to the FreeSpace 4400 system with
a serial cable and then that connection must be activated using
the FreeSpace 4400 Installer™ software.

1. Connect the RS-232 serial port of your PC to the RS-232
serial port on the rear panel of the FreeSpace 4400 system
using a straight serial data cable.

Programmer’s Note: If your computer does not have
an RS-232 port you will need to use an RS-232 to USB
adapter.

Laptop PC

zzzzz

107

serial data cable

|
RS-232 straight ‘
(not provided)

o]

2. Set the FreeSpace 4400 rear panel POWER switch to ON.
When the FreeSpace 4400 system is powered up and ready,
the SYSTEM STATUS indicator is dark (unlit) and the
STANDBY indicator is amber.

Rear

J

ness Music System

POWER
OFF

Qo
z
o

OUTPUT VOLTAGE

DO NOT SWITCH
/I\ WHILE POWER IS ON
FUSE

VOLTAGE |100v
SELECT @
T6.3(6,3)A L 250V (100/120V)
T3.15(3,15)A L 250V (220-240V)
o

AGE
= B
ol s )@

e

Front

svstem
STATUS, STANDBY
o o

POWER switch

SYSTEM STATUS indicator
Green = Operating
Red = Fault

o

O,

o o
DIRECT
INPUT

STANDBY indicator
Amber = Standby
Unlit = Active

STANDBY
push button

3. Press the STANDBY push button to switch the FreeSpace
4400 system to the operating mode. The STANDBY indicator
will turn off and the SYSTEM STATUS indicator will be green.
(If a system fault condition exists, the indicator will be red.)

Programmer’s Note: If the FreeSpace 4400 system
experiences a brownout or power loss, the FreeSpace

4400 system will return to

W]

power in the STANDBY

mode. To return to operation, press the STANDBY but-

ton, or press any key on any user Interface.

4. Launch the FreeSpace 4400 Installer™ software. See
“Launch the FreeSpace 4400 Installer™ software.” on
page 25 for the software launching sequence.
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6.3 System setup procedure

The first time you turn on a FreeSpace 4400 system it loads its
factory (default) configuration settings. These settings were
stored in the FreeSpace 4400 when it was manufactured. Once
your PC is fully connected to the FreeSpace 4400 system, you
can use the FreeSpace 4400 Installer™ software to make
changes to the factory configuration settings.

The configuration contains the “start-up” settings for the
FreeSpace 4400 system. Once your work is completed and
flashed to the FreeSpace 4400 hardware, the new settings
become the startup configuration.

1. Select Output Gain for each zone and mute the output. This
prevents any damage to loudspeakers during this proce-
dure. This also allows you to work without disturbing any
other people in your work area. See “Output gain” on this
page.

2. Set up the ZONE for each output channel. Choose a
Speaker EQ (default is No EQ) for the speakers you are
using. You can use the Subzones table to document your
subzones. See “Zone setup” on page 36.

3. Set up the Input Gain controls for each source. Choose set-
tings for input type, gain, and source leveling. If the input
type is set for microphone use, you can turn phantom power
(+12V) on or off. See “Input gain” on page 37.

4. Set up the Output Gain controls for each zone. Set the min-
imum/maximum gain (volume) limits and the initial gain level.
See “Output gain” on this page.

5. Select Source Assign for each zone and assign sources for
each. See “Source assign” on page 39.

6. Set up the source EQ for AUX MIC/LINE 3 and
PAGE/MIC/LINE 4 inputs. See “Source EQ” on page 40.

7. Select Page Set Up. See “Page setup” on page 40.
Select EQ for each zone. See “Zone EQ” on page 42.

9. Select the Dynamic EQ state for each zone. See “Dynamic
EQ” on page 43.
10. Set up Auto Volume. See “Auto Volume” on page 43.

11. Create a System Schedule. See the “Set Up Schedule
mode” on page 30.

o

12. Click the flash configuration button in the upper toolbox. You
will be asked to confirm that you want to save the configura-
tion to the FreeSpace 4400 hardware. Once you confirm, the
configuration and scheduling settings are sent to the
FreeSpace 4400 system.

A copy of the FreeSpace 4400 Installer™ software design file
is also sent to the hardware.

6.3.1 Output gain

The controls in the Output Gain control panel allow you to control
the amplifier output of the FreeSpace 4400 system.

Page gain Gain Slider Max. gain Clipping
setting (Volume) stop indicator
ZOMNE 1 Cutput Gain
F'ag% Gain | Gain él' el
-20 I
Set -
Mute _
J el
Page gain Mute Min. gain Signal level
button selection stop meter
Factory default settings
Gain | Max. Gain | Min. Gain | Page Gain | Mute
-20dB 0dB -60dB |-20dB Off

Output gain circuit block diagram

Gain
adjustment Signal
level
meter

Clipping

|_| detector
1

/!

Output gain setup sequence
1. Set the maximum output gain.

This sets the maximum allowed volume within a zone. Play a
source that will be used in that zone and raise the volume
slider to the zero level. If it is too loud, lower the maximum
gain stop.

. Programmer’s Note: If the source still plays too loud at
[\/ G\:J; the —30 dB setting, you should lower the tap setting on
%_a\ your loudspeakers for optimal system performance.
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6.0 FreeSpace® 4400 System Setup

2. Set the minimum output gain.

This sets the desired minimum volume within a zone. Play a
source that will be used in the zone and adjust the volume
slider to the desired minimum level. Raise the minimum gain
stop up to the volume slider level.

3. Set the initial output gain.
When the FreeSpace 4400 system is switched from standby
to operating mode, it loads its configuration (initial settings).
Wherever the volume slider is set when you save the config-
uration becomes the initial gain setting.

Page Gain Setup

The Page Gain function allows you to independently define a
page level for each of the four output zones of the FreeSpace®
4400 system.

1. Select the Out Gain function for the zone with paging.

2. Using the output gain slider, set the gain to the paging level
you want for the output zone.

3. Click the Set button. The new Page Gain level is displayed
above the Set button.

Programmer’s Note: When working with the Page Gain
function, please note the following behaviors:

< Moving the maximum gain stop to a point below the
current Page Gain setting will set the Page Gain to the
level of the new maximum output gain.

= Moving the minimum gain stop to a point above the cur-
rent Page Gain setting will set the Page Gain to the level
of the new minimum output gain.

= If Auto Volume was calibrated for a zone with paging,
you will be able to adjust the Output Gain and set the
Page Gain when Auto Volume is off.
Output gain controls
Page Gain - Displays the Page Gain setting for the output zone.

Page Gain Set Button — Sets the Page Gain to the level defined
by the gain slider position.

Gain slider - This slide control adjusts the output gain. As you
click and drag the slider, you will hear the level change. Release
the mouse when you hear the level you want. The output gain is
adjusted in an installed system by the Volume up/down buttons
on the AVM (Mute) or AVM (Auto Volume) user interface.

Programmer’s Note: In zones using Auto Volume, the
volume may only be adjusted using the Auto Volume
interface.

Maximum and minimum gain stops - The maximum and min-
imum gain stops determine the maximum and minimum volume
levels. Click and drag each stop to the values you want. If the
stop meets the volume slider, the volume slider will move with the
stop until the new setting is reached.

When a AVM user interface is used in a zone, the volume control
cannot set the gain outside these limits.

Programmer’s Note: In an Auto Volume zone, the
maximum and minimum level stops are disabled once an
“I' Auto Volume calibration is run.

Mute selection — When checked, the Mute selection quiets the
output audio.

Signal level meter — The signal level meter displays the output
level of the FreeSpace 4400 system.

Clipping indicator — The clipping indicator tells you when clip-

ping is occurring in the amplifier. When indicated, clipping is
caused by a low/reduced AC line voltage.

6.3.2 Zone setup

The Zone Setup control panel allows you to select the EQ for the
loudspeakers used in a zone and to document (optional) the
number of loudspeakers in a subzone and their tap settings.

Loudspeaker Add Delete
model drop list subzone subzone
ZOMNE I\E-UI*H: et LUp
\Spesker EQ Subzanes add | [cals
Il:-a-u Modal 325E (Surface L ‘_l'ill'—;ﬂ
[— it Tap |
Tiremg B ] 3z
/.

Subzone table

Speaker EQ - The Speaker EQ drop-down list contains a list of
loudspeakers by model name. The selected loudspeaker equal-
ization settings are sent to the FreeSpace 4400 system.

FONE 1 Zone a2t Up
Speaker EQ

8 ore Modal 335E {Burfeca]

o IS

Boam 102F [Fhaik)

Sose Eaodal 32 (Fh

'h-ul Medal 275E {Burfacal

Bnre Hodal § [F)

S oce Model 1a/LEIU (F

— Eubrones Add | Dlllu'

L Mamm [ Qay|  Tap
Dining B & 17

Eorm Hodel 16/06 10 (Pendunt

Bone FE 31 Sgrbem (9

Mount code

Each item in the list indicates a type of mounting: (F) for flush, (S)
for surface, and (P) for pendant. Some items are listed more than
once because they may be mounted in more than one way. For
example, the Model 16 has two entries: one with an (F) for flush,
and one with a (P) for pendant.

The list also includes commonly used groupings, such as combi-
nations of FreeSpace® 3 bass and mid/high devices. Use these
settings when you are using the FreeSpace 3 bass on the same
loudspeaker line with other loudspeakers.
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6.0 FreeSpace® 4400 System Setup

Programmer’s Note: If you are using the FreeSpace
4400 system to drive loudspeakers that are not Bose®
products, choose the No EQ setting or one of the four
high-pass filter settings at the end of the list.

The No EQ setting helps protect the FreeSpace 4400 against loud-
speaker transformer saturation when non-Bose loudspeakers are
connected to the FreeSpace 4400 hardware. This setting acts as a
band pass filter and allows energy between 80 Hz and 16 kHz to be
sent to the amplifier section of the FreeSpace 4400 electronics.

ol o

80 Hz High Pass 16 kHz Low Pass

If you change the loudspeaker EQ type, any subzones will be auto-
matically changed to the new Speaker EQ setting, and be given the
default loudspeaker tap. Depending on the quantity and tap of loud-
speakers, you could receive an error message notifying you that the
system exceeds the 400 W limitation of the FreeSpace 4400 sys-
tem. If this problem occurs, delete the subzones from the subzone
list. This will allow you to change the loudspeaker EQ type.
Subzones table — The Subzones table allows you to document
the loudspeakers used in a zone.

A zone is a group of loudspeakers that are driven by the same
amplifier output channel. A subzone is a group of loudspeakers
within a zone that use a common tap or are of a common type.

For example, you may have installed ten Model 16 loudspeakers
in a dining room and set it up as a zone to be driven by channel 1.
In this zone you may have established two subzones, one with
five Model 16 loudspeakers tapped at 8W and the other with five
tapped at 16W.

To add a subzone

Click the Add button. When the Add Subzone window appears,
enter a name for the new subzone, select the loudspeaker model
installed, enter the quantity, and select a tap setting. The Model
Name list will include only loudspeakers that are compatible with
the Speaker EQ you selected.

Click OK to add the selections to the subzone table.

EI

Subcana namre b’i.r\.r g

et e
QumnaEs F. Tap |2& |:|

To delete a subzone

In the subzones table, select the subzone to be removed and
click the Delete button.

6.3.3 Input gain

The Input Gain controls allow you to adjust functions related to
the input source signal.

Gain Input signal
Source type slider level meter
ﬁ-l.l.'ll\ Input Gain
Type OpH-source®
mic W]
W Eon _]o#
Mic Power +132 1
Clon [Gon e
// el
Mic phantom Signal Opti-source
power On/Off present input leveling

indicator On/Off

Factory default settings

Input Type | Initial Gain | Gain Range | Opti-source
Mic 40 dB 80 dB Off
Line 0dB 70 dB Off
Mic Page 40 dB 80 dB On
Line Page 0dB 60 dB On

Programmer’s Note: Input gain controls are disabled if
the input channel is routed to a zone in which Auto Vol-

“I' ume is enabled (on). You will only be able to change/
adjust the input gain by resetting the Auto Volume for the
affected zone.

Input gain circuit block diagram

Gain Signal 3-band Opti-source
adjustment level equalizer* leveling
meter /
SRC
EQ —LevEL

Signal detector

* Only available for AUX MIC/LINE 3 and PAGE/MIC/LINE 4 inputs. See
“Source EQ” on page 40.
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Input gain setup sequence

1. Set Opti-source® Control to Off. This allows you make the
initial gain setting.

2. Select the source Type and determine if Mic Power +12V is
needed. Set Mic Power to On if required. Leave it in the Off
setting if you are using line inputs.

3. Start your input source and monitor its signal on the gain
signal level meter. If the level is green, go to step 4. If the
level is yellow, increase the input gain until the level is green.
Likewise, if the level is red, reduce the input gain until the
level is green.

/2 . Programmer’s Note: You may have to repeat step 3 a
v &JL few times if the input source is a CD player. The output

TS

il

4. Set Opti-source to On. If you are using a source that
produces a varying output level due to program material,
such as a CD player, Opti-source leveling will compensate
for these variances. If your system will be switching among

multiple sources, Opti-source leveling will compensate for
variances among the different sources.

5. Repeat steps 1 to 4 for the remaining system inputs.

When you turn Opti-source on, you should only hear a small
change in volume. If you hear a large increase, raise the input
gain. Likewise, if you hear a large decrease, lower the input gain.

Input gain controls

Type — This setting determines the initial gain and amount of gain
available for the input signal. The following table lists the choices
for each input line.

level of a CD player varies based on the program material.

Input Line Input Type(s) Selection Initial Gain
LINE 1 Line 0
LINE 2 Line 0
AUX MIC/ Line (default) 0
LINE 3 Mic 40
PAGE/MIC/ Line 0
LINE 4 Mic 40
Line Page 0
Mic Page (default) 40

Mic power +12V - This setting enables/disables +12V phantom
power only for inputs 3 and 4, which are capable of accepting
microphone signals. This power source is used for condenser
type microphones.

Gain slider — Click and drag the gain slider up/down to set the
input gain. Changes in the slider's position are continuously sent
to the FreeSpace 4400 system so you will hear the change in gain
as itis applied and see the change in the signal level on the meter.
The gain range is dependent on the Type setting: 80 dB for Mic; 70
dB for Line.

) Programmer’s Note: When setting up the system,
[ g[ adjust the input gain slider until the meter is green.
\%PQ Occasional flashes of red are acceptable.

Input gain meter — The input gain meter indicates the average
input signal level of the hardware. The meter is divided into three
color segments:

Amber = Low signal level
Green = Good signal level
Red = High signal level

Signal present indicator — The signal present indicator tells you
if a signal is being received by the hardware:

Inactive = No signal
Green = Good signal
Red = Signal clipping

Opti-source® - This is the on/off control for this function. When
on, Opti-source leveling automatically manages the input gain
level so that the full output of the amplifier can be achieved. It
does this by adjusting the input signal level to obtain the desired
amplifier input signal level (+11 dBV). When setting the initial
input gain level, check to make sure that Opti-source control is
Off. If you do not see this setting in the control pane, click on
More to display the Opti-source On/Off boxes.

/\7 . Programmer’s Note: The Opti-source® control state
v A\,}L cannot be changed when the Opti-voice® paging system
\ﬁ is on.

L

The following chart shows how Opti-source® system leveling
operates. For sources whose average input signal level is less
than —20 dBYV, Opti-source leveling will add 20 dB of gain. For
sources whose average signal level is between —20 and 0 dBVY,
Opti-source leveling will add the necessary gain so that the aver-
age output of the Opti-source function is +11 dBV. Sources
whose average level is greater than 0 dBV will have gain reduc-
tion applied so that they maintain an average of +11 dBV at the
Opti-source leveling output.

25

17

Gain (dB)
-1

Compression (dB) ;

!

-15
[ T R S B

1 1 1 1 1 1 1
-30-25-20-18-15-13-10 -8 -5 -3 0 3 5 8 10 13 15 18
Input Signal Level (dBV)

Input signals from —20 to 0 dBV fall within the ideal operating
range for the Opti-source leveling function. This is reflected in the
color scale used for the input gain signal level meter. If your input
signal level is within the green area of —20 to 0 dBV, Opti-source
leveling will effectively manage the input source level.
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6.0 FreeSpace® 4400 System Setup

6.3.4 Source assign

In the Source Assign control, you can choose which system
sources will be available in each zone. The Source Assign control
panel lists all system sources on the left and zone sources on the
right. Sources are assigned by moving them from the System
Sources list to the ZONE Sources list.

ZODME 1 Saurce AESidn
F0HE L Sourcsr

el LEni_i

Factory default settings

LINE 1 input source is assigned and routed to all four zones.

Programmer’s Notes:

» Because the FreeSpace 4400 system is a router, at
least one source must always be assigned to a zone.

= If you try to remove all sources from a zone, the last
active source will always remain assigned to the zone.

= This function is disabled for zones in which Auto Volume
is enabled (On). If you turn Auto Volume off and change
source assignments, you will need to recalibrate Auto
Volume.

< Any source assigned to ZONE 4 will also be sent to the
ZONE 4/LINE OUT output.

To assign a source to a zone
1. Select a source in the System Sources list.

ZONE 1 Source Assign

Syrbem BouroRs

ZOHE 1 Sources
LINE 1

2. Click the right arrow (=) button to move the highlighted
selection to the ZONE Sources list.

ZOMNE 1 Source L5510
System Sounces ZONE 1 Sources

LIHE 1 LIKE 1
Iei

When the source appears in the ZONE Sources list, it is
assigned to the current zone. Once a source is assigned to a
zone, that source is no longer available in the System
Sources list and appears grayed out.

ZONE 1 Saurce Assign
Syabarn Saurcad

ZOME 1 Seurcas
LIKE 1
LIkE 2

o |_

To unassign a source

1. Select the source in the ZONE Sources list.

2. Click the left arrow (<) button to move the highlighted selec-
tion to the System Sources list.

To route a source to a zone

Double-click on the source in the ZONE Sources list. When the
source is routed, a sounding-loudspeaker icon appears next to
the source.

ZONE 1 Source Assign

ZOHNE 1 Souroes
LIRE L

E 3 Lﬁi
LI

Gystern Soures

LONE 1 Source Assign

Bystern Sources

Z9ONE 1 Soaroes
iME 1 LIME L
L LimE 2

Programmer’s Note: The FreeSpace® 4400 Installer™
software automatically disables keys of unassigned

‘J‘ sources when a Flash Hardware Configuration
command is performed.
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6.0 FreeSpace® 4400 System Setup

To set up paging in a zone

In order to use paging in a zone, first you must assign the PAGE
source to the zone. Then select the appropriate settings in the
Page Setup (page 40) control pane.

ZONE 1 Source Assign
Syitert Sourcei ZTORE 1 Seurcems

& | LInE_d

— | PAGE

6.3.5 Source EQ

An input source EQ control panel is available for inputs 3 and 4.
This three-band equalizer is used primarily to compensate for
microphone response or for handling noise.

AUM Equalization
Low  Mid Hi
B

L=

-3

Click and drag each slider to the level you want. The scale on the
left side of the panel is expressed in dB.

Factory default settings
Low Mid Hi
0dB 0dB 0dB

Source EQ operation
The center frequency and shape of each EQ band is fixed and
can be adjusted by =6 dB.

« The low-frequency EQ (LF-EQ) is a low-pass shelf EQ with a
corner frequency of 125 Hz and a roll-off of 6 dB per octave.

« The mid-frequency EQ (MF-EQ) has a center frequency of
1.6 kHz and a Q of 1.

= The high-frequency EQ (HF-EQ) is a high-pass shelf EQ with a
corner frequency of 8 kHz and a roll-off of 6 dB per octave
below this point.

LF-EQ

O e O~

—
HF-EQ

6.3.6 Page setup

The Page Setup control panel is used to set up the PAGE/MIC/
LINE 4 input for paging. The page setup is available when “Mic/
Page” or “Line/Page” is selected for “Type” in the Input Gain con-
trol panel.

Paging Detection Active page Ducking
type type indicator parameters
PﬂﬂE\\F‘ﬂje &tUp /
Paging Type Ducking /
it Ralaada Thivwi
ﬁ.,, o
Page Control ﬂph-'rul:"n kipldl Timre
Clon Eoh - [v]see
/ \ \
Page Opti-voice® Page Page hold
Control On/Off threshold time
slider
Fixed-zone paging default settings
Paging Type Detection Opti-voice®
Fixed-zone PTT On

Page setup with Opti-voice system on
(default)

Since the Opti-voice paging system implements predetermined
settings for ducking depth and release time and source EQ, this
is the most efficient setup method. After the Opti-voice paging
system is turned on, the rest of the setup depends on the chosen
detection method.

1. Set Opti-voice control to On in the Page Setup control
panel.

2. Select a detection method. If you select PTT, there is no fur-
ther setup required. If you select Auto, continue.

3. Ask another person to talk into the paging microphone at the
lowest volume that will normally be used.

4. Lower the Page Threshold slider to the level where the page
active light is constantly on.

5. Check your page threshold setting to make sure that no
environmental noise, such as a music source or background
noise, triggers the page.

If you hear the music source continually ramping up and
down, the environmental noise is triggering a page. If this
occurs, try one of the following:

* Increase the page threshold level.
< Lower the taps on the loudspeakers near the page mic.
< Change the page mic location.
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6.0 FreeSpace® 4400 System Setup

Page setup with Opti-voice® control off
1. Set Opti-voice to Off in the Page Setup control panel. This
enables the Ducking Depth and Release Time controls.

2. Set the Ducking Depth to the amount in dB that the music
will be reduced to once a page is triggered.

3. Setthe Release Time to the length of time (secs.) it will take
for the music to return to its original level. The Release Time
can determine the overall quality of a page.
= If you pause frequently while paging or release the push-

to-talk (PTT) button during a page, use a long Release
Time.

« If the Release Time is too short, the music will quickly return
and the level will be reduced once the page continues.
Page setup controls
Paging Type - Identifies whether you are using fixed-zone or
multi-zone paging.

« Fixed-zone - Enables paging in all zones that have the PAGE
source assigned to them.

* Multi-zone - Enables paging in all zones that have the PAGE
source assigned to them and allows the user to select each
zone independently using a Page user interface. See “Source
assign” on page 39, “Setting up Multi-zone paging” on
page 41, and “Page user interface operation” on page 51.

Page control — Selects which page keypad is used for paging.
Active only when Paging Type is set to Multi-zone.

Detection type — Determines the page trigger method:

= Auto - Automatically senses input signal level. Requires that
the Page Threshold level be set.

* PTT - Detects contact closure from push-to-talk (PTT) micro-
phones. This disables the Page Threshold slider control.

Opti-voice selection - The Bose® proprietary Opti-voice paging
system provides the appropriate sound level regardless of varia-
tions in speech projection. When on, this feature implements pre-
determined settings for Ducking Depth and Release Time, and
source EQ.

Programmer’s Note: When the Opti-voice paging sys-
tem is on, the Ducking, Source Leveling, and Input EQ
controls are unavailable. Only when the Opti-voice paging
AL system is off can these values be changed individually.
Page Threshold slider — The Page Threshold slider setting
determines the signal level required to trigger a page when Auto
Detection is used.

Page Active indicator — The Page Active indicator will be green
when a page is being sent.

Ducking parameters — There are three settings for ducking:

« Depth - Determines how much to reduce the level of program
material when a page starts.

* Release Time — Determines the amount of time to keep pro-
gram material reduced after a page ends.

« Hold Time — Determines the amount of time that the page
remains active after the page signal has stopped. Page length
and Hold Time determine the point at which the Release Time
starts. See “Paging operation” on page 42.

Setting up Multi-zone paging
1. Assign the PAGE source to all zones that will be paged. See
“To set up paging in a zone” on page 40.

FOMNE 1 Source Assign
Syitam Sourcas 2OME 1 Soursa

ki LIME 1
[HE 2 PAGE

2. Select Multi-zone in the Paging Type drop list.
PAGE & Set L

Paging Type
Muit-2cne | V]

3. Select the wall plate connection for the page control keypad
in the Page Control drop list.

PAGE Sebt U

Paging Type

Mutti-zane [

Page Control
(W all glats 1] W]

4. Setthe Page Gain for each page zone. See “Page Gain
Setup” on page 36.

5. Click the Flash Hardware Configuration button.
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Paging operation

When a page signal is triggered, the music signal is ramped
down according to the ducking time. The ducking time is preset
at 20 ms for Auto detection and O ms for PTT triggering. The
music level is reduced by the ducking depth which can be
adjusted using the ducking depth control. Ducking depth is
adjustable from 0 to —-40 dB. Once a page is completed and the
Hold Time has elapsed, the music volume is ramped up accord-
ing to the ducking release time, which is adjustable from 0 to 5
seconds in 0.5-second increments.

Hold Time
0to 5 secs
fe—>
| |
Music
signal
I Ducking depth I
| 0 to —40dB |
| |
| |
| |
| |
I | |
Page
signal I I |
[—p|
Ducking Time: Release Time

Fixed at 20 ms for Auto Detection, 0to 5 secs

0 ms for PTT Detection.

Programmer’s Note: The attack time for a page is
approximately 1 milisecond for a PTT input and 20 milli-
seconds for a voice-activated input.

6.3.7 Zone EQ

The Zone EQ control panel provides a three-band equalizer for
adjusting the sound quality of the zone.

FONE 1 Equalization

Low Mid Hi
=1
[ p— _—
o —@—@—@
I p— _—
-&

Click and drag each slider to the level you want. The scale on the
left side of the panel is expressed in dB.

Factory default settings
Low Mid Hi
0dB 0dB 0dB

ZONE EQ operation

The center frequency and shape of each EQ band is fixed and
can be adjusted by +6 dB.

TN
LF-EQ

O e O~

—
HF-EQ

« The low-frequency EQ (LF-EQ) is a low-pass shelf EQ with a
corner frequency of 125 Hz and a roll-off of 6 dB per octave.

< The mid-frequency EQ (MF-EQ) has a center frequency of
1.6 kHz and a Q of 1.

« The high-frequency EQ (HF-EQ) is a high-pass shelf EQ with a
corner frequency of 8 kHz and a roll-off of 6 dB per octave
below this point.
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6.3.8 Dynamic EQ « DO NOT USE AUTOTRANSFORMERS: DO NOT use an
autotransformer on the loudspeaker line to adjust the loud-
speaker volume. Dynamic EQ will not operate properly with this
added component.

The Dynamic EQ control panel provides an on/off control to
enable/disable Dynamic Equalization in the current zone.

Z0MNE 1 Dynamic Equalzation

Volume
! ZONE 1
Adjustment
4400 System ‘
ZONE OUTPUT 1 Loudspeaker
WALL PLATE
AVM
Dynamic EQ should only be used in either of the following CONNECTION 1 OO | leer interface
conditions: Q0
Q0

* The system contains extended bass or a FreeSpace® 3 loud-
speaker system.

= A user interface is being used to control the volume and no

autotransformers are being used on the loudspeaker line. 6.3.9 Auto Volume
When autotransformers are used, the system cannot accu- The Auto Volume function controls the volume level in a zone in
rately monitor the output level of the system, and as a result, relation to its environmental noise. Using the Auto Volume control
cannot provide the appropriate response for the current listen- pane, you can configure and calibrate this function for each zone.
ing level.

Auto Volume Auto Volume

Factory default settings

On/Off states Tracking settings
Dynamic EQ is set to Off. \\

ZOME 1\ &uts Valurme

Dynamic EQ compensates for a perceived loss of bass response Ak Volurme Auto mi Tracking
at low listening levels. Based on the current output level of the Gon Clow
FreeSpace 4400 system, additional bass and high frequency will

be added. M| Program background
nolse by EE dB.

For Dynamic EQ to operate correctly, make sure the hardware

]
o
4

is connected properly: Reset
* An AVM user interface must be connected to the WALL PLATE
Input connector. Auto Volume calibration
e The loudspeaker(s) must be directly wired to the ZONE reset button
OUTPUT connector. Auto Volume
ZONE 1 calibration button

4400 System

ZONE OUTPUT 1 Loudspeaker Factory default settings
Auto Volume Auto Volume Tracking
Off Equal to background noise
WALL PLATE AVM
CONNECTION 1

8 8 user interface
00
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IMPORTANT: Before you calibrate
Auto Volume

* Make sure that the system hardware installation is complete
and that all components (sense microphones, loudspeakers,
and AVM (Auto Volume) user interfaces) are properly con-
nected. Remember that loudspeakers must be directly wired to
the ZONE OUTPUT connectors on the FreeSpace 4400 rear
panel.

ZONE 1

Sense
Mic

Q|

4400 System
ZONE OUTPUT 1

Loudspeaker

CONNECTION 1 OO |pavM (Auto
Volume
QQ |Youme
00

* Make sure that you have selected the correct loudspeaker
model in the ZONE setup pane.

* Make sure that the output gain is set so that the source can be
heard without dropping out.

« Check that sources have been assigned to zones.

Programmer’s Note: If a source is routed to multiple
zones, you need to perform Auto Volume calibration on
that source only once. After calibration, the source is
“locked” (no adjustments to the source will be allowed)
until all zones using that source have been reset.

* Check the EQ pane and make any final adjustments.

e DO NOT USE AUTOTRANSFORMERS: Loudspeakers must
be directly wired to the ZONE OUTPUT connector of the
FreeSpace 4400 hardware. DO NOT use an autotransformer on
the loudspeaker line to adjust the loudspeaker volume. If you
lower the volume using an autotransformer, the FreeSpace
4400 system will raise the volume. Likewise, if you raise the
volume using an autotransformer, the FreeSpace 4400 system
will lower the volume.

Volume

j ZONE 1
S"\*A’?SG 4400 System Adjustment
ic
& ZONE OUTPUT 1 Loudspeaker
WALL PLATE
AVM
CONNECTION 1 8 8 AM olume)
00

Auto Volume setup procedure

Programmer’s Note: While the Auto Volume calibra-
tion is running,

-_I- * DO NOT use the paging microphone.

« Wait for the Auto Volume calibration to finish before
adjusting other system functions.

* DO NOT disconnect the RS-232 cable from the
FreeSpace 4400 system.

1. Click E button for the zone you want to calibrate.

Click More to display the Auto Volume Tracking settings.

3. Select Auto Volume Tracking settings for the type of system
used in this zone. See “Auto Volume Tracking settings” on
page 48.

4. Click Set Up to start the Auto Volume Setup process. The
initial Auto Volume Setup dialog appears in the window.
B vonme s b
_ Auto Volume Setup

N

[ Tris procedors will configure and cafvates Suto VYolume for this
Tore, Tha tolowing wi poor

L. AulD VDIUumE SETONgs condimation
2. Bpree celirsbnn, incudng mmne inime ggpetment
. Zone mecnophiorss cabbeatoe
4, Aash pf enbre Fyshem SeTUp m hord=sgre
_&G.E:l Wolume SeTUn Should D8 the FIKSL S8 0 GEING W ek

syrtem

o CECT oo 5 ool sovmer of the zone cantrols and
pEibngs ol el brated seroed =il e dosbled Te anabls
those corkrals aftor calieration, vou «# raad to

EZET s cabranon and
s-caibrate Rk Yrhams atere ands

Frees Corbrue o mibsbs B diin woume sehe
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6.0 FreeSpace® 4400 System Setup

5. Click Continue. Your Auto Volume Tracking settings are con-
firmed. If the tracking settings are not correct, click the Can-
cel button, change the settings, and start the setup process
again.

LT

|:|-!:|'||'I tollerang dathngs will be uasd dar the SORMNE 3 Aun Vil

The rogram materaal s egusl be the background roise

FrEss Connnss

b | [Ermnn] [Sewi]

6. Click Continue. All sources assigned to the zone are listed in
the window. You are asked to confirm that a source is con-
nected and operating. If the source list is wrong, click the
Cancel button, use the Source Assign control panel to cor-
rect the problem and start the process again.

oA
‘2. Source Calibration

() Moz mako sui0 That o Tolowing S0t i [rnamad s
moerabng

W LINE 1 Soodos

Press CONDRLE 0 begen Sourca © 2k akion.

D) B =)

7.
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Click Continue to begin the source calibration setup steps.
Wait for the setup steps to be completed.

2. LINE 1 Source Calibration

(P E=mustineg gt G

Farfomming input Fefae step for LIRE L Scorcs
TRP T R PR N B T e

sreres: [ s I

Evfmited bms 8 manrg: 59 amisrida

_ :

Programmer’s Note: If you attempt to calibrate a
source that is already calibrated, the dialog box will tell

“I' you that source calibration is being skipped.

When the setup steps are done, you are asked to make vol-
ume adjustments. The maximum output gain should always
be greater than -20 dB for proper Auto Volume operation. If
the maximum output is less than -20, the source calibration
procedure might fail. If your system is too loud in this range,
change the loudspeaker taps to a lower setting.

N
‘2. Source Calibration

(B Meaase sot tha mirdnum ol Masdmum kels T tha ZOME 2 usirg
the rounsd stoopar cantrols. You mey sdik the gun within B
ipper bns, uerg the bl dedar krah, o order 10 haer whet
the spurce well pound kbe sithin tha sekeciad ks For progar 4
“Wolume cpersbon, e maxamui yohars et be gresber Ehan =30

Ll

T EII TT IE H

=




6.0 FreeSpace® 4400 System Setup

8. Click Continue to begin the source calibration process. 9. Click Continue to begin the Zone Microphone Calibration.

III":iI:ﬂhnp LIME 1 Sodirc ot @@ imism +odume in D0KE 2. -II] Flamms maks sumn of the tolneng:

1. The ZOKE £ wenerg merophors m meta e g comeesd
o thi Pardwan.
2. Al wEureni am opEtabog

Fitirsg A0 persTAEET O LI 4 Sauecs o dooa

waing sshwmturd ipus gui gee S3C pn LINE L Bepre o dens &m’*"“m'

ariwrTrin g core FRbETIE N ardd maE e Tmo o

srfsrri g Bearca oEl b Fben reEn

witiny = el i Herwrh. de firath. de e wder s il B e ol g e d ek PGP Wike Galap SR ...

e TR
ramarkep etk pen s s g s b e S
Prfade i l E |
it v e nrg: 2 mirulEs 1Y Asicrda Framn Conhinue to mibiste the Tome Mcmphone Celbrshon
The source calibration process takes about three minutes This calibration is performed using a test signal at the maxi-
per source. For each source, the input gain is measured and mum zone volume and takes about 5 minutes.

optimized, and the source level is activated. When this is
done, the software displays the following confirmation.

{0 Calbrating ZOME Z cansng morophons 3t masmrum sokima in ZOKE
& uirsj Ant Roos.

(I} saumn catbrabon complotad suscessAlly

B This wit ba o,

Fartprrrdn g corss pabamis mn ard mas aebup rbeo eatarming snomn culibinbicn rhap

[Tarming erpick rpan . dpras

g p ek rrad e crpat chearsd Bsng clieried ... ders
e SR Y e e dera
Ll e e bl b Foeaires .. a

Pmi;m-_:‘:- S,

Frrmabed tms remscang & mumrubEn 5 pEpprae

Farinirran p deaFcE CE b ELET IDEA - |
st =S ok di_thmah, dh ek, db_hesdroeme snd ooy
ey N

rarETIATEs R Ermuk gEn
Founer g smese Baiies rmatar

Brans Corbnue 15 hegn the Tone Morophors: Callbdatean
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Programmer’s Note: If this process fails, a dialog
similar to the following will appear. Check the sensing
microphone installation and make sure all sources are
operating.

ZONE 2 Microphene Callbration

R e

& Miophore palirabion Tadest Mo agnal wes detected rom Ehe senas
micrapFons. This tan be caused by any of tha dolinsing oondtiore:

1. The strse mertohore & connecind T this Wi Zors
2. b brelen cebls
3, & bad waning toneamion
4, b i ged Eenophons
Cormad the candian and che Try dgan. ¥ name of the abiove

condbons is present and pou conbnue Bo receye this messape.
ebadsi Cienalt o ksl Bore regresanialivd.

sning an pEek e e . dars
rafieg pirk rang o mepet cheveal paing e dbegtes
S T

wiyrmmng e gpibegien pdan
dnras
ST LSy R ST B T
[ i reg e g b e e
poibi Dkl BRCERPTIONT Cadem1d s

[visn] [

Following a successful microphone calibration, the software
automatically flashes the hardware to save the configuration.

X

- Hardware Flash

!I:I Flarstang hardwas

B afporrang mem cE i FRen A

T PTG ST ST Y

Eoegirg ek nous i oot charea | baing ouFneiad deres
T S

8
Fum-.'\.l ST T IR T
Charking laap ger

A Fek

1 ad vy e 630 10 B e e

Frogmae

T |

Edlrruilsd Lirs imiameng: 11 iscireli

10. At the end of a successful Auto Volume calibration, the soft-
ware displays a list of controls that are disabled when Auto
Volume is on. Click Finish to exit Auto Volume Setup. The
Auto Volume function is now On.

Auto Volume Setup g

(I} &utn violume Setup completed sucoseshuly, The follosing conbrois are
Pl daabbaid!

w Soproe Type om all calbrated spumes ansgned to D0KE 2

i LIME 1 Soures lnpul Dan el Opl-idunsd i

w DONE 3 BD, M Goin, Mm Gain, Gan, Mobe, Gpealer ED, 2nd
SR

Th snatls Bwas corbale, precd Bhe ARERT bitton b e TOMNT 3 fcibs
Wokama Contral Paned, I pod resed pia Suts Wl ume Setmng s, vou will
rmwd b recalibrats Bl monie Eo enable Auts Jolume.

[ ﬂ

Pryss Fineh oo ek the Sy violumes Setun

s

Resetting a calibrated Auto Volume zone

To cancel the calibration in an Auto Volume zone, click the Reset
button. The Reset button is available only after a zone is suc-
cessfully calibrated.

When you reset a calibrated Auto Volume zone, the keypad con-
trol programming is restored to that of an AVM (Mute) user inter-
face the next time you perform a hardware flash.

Programmer’s Note: Be sure you want to reset the
zone before you click the Reset button. If you reset the
zone, you will need to run the Auto Volume setup process
again before you can use Auto Volume.

ZONE 1 Auto Volurme

St Wil umes: Auto Volume Tracking
Eon o
H | Pragrsm is bk ground
Set U I
d noies by 3| ] o8,
Fapet &

Click to reset Auto Volume calibration
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When to repeat the Auto Volume calibration
You will need to repeat the Auto Volume process if:

= You reset a calibrated zone.

« You physically replaced source hardware.
« You moved a sensing microphone.

« You changed a loudspeaker tap.

« The source hardware has an output control and you changed
its setting after you calibrated Auto Volume.

= You have flashed an existing file into a new hardware device in
a new installation. The calibration specific to the new installa-
tion needs to be performed.

* You upgraded the FreeSpace 4400 microcontroller code.

Auto Volume controls

Auto Volume On/Off states — These selections appear grayed if
the Auto Volume function is not calibrated. After a successful cal-
ibration, these controls are accessible and you can turn Auto Vol-
ume on and off.

Auto Volume Tracking settings — These settings determine the
ratio between the background noise and the program material.
Once calibrated, the Auto Volume function maintains this ratio.
These settings can be changed with some restrictions after cali-
bration. See “Changing Auto Volume Tracking after calibrating a
zone” on page 48.

Set“Program Set “noise

For this type of system is ...” to by ...” to
Background system (music level less than 1,3,or6dB
is less than room noise level)

Foreground system (music level equal to NA

equals room noise level)

Performance system (music level more than lor3dB

is greater than room noise level)

Set Up (Auto Volume calibration) button - Clicking this button
starts the calibration process. Once calibration is complete, the
following functions are disabled for the applicable zone:

» Input Gain controls for all sources routed to the zone

Source Type for all sources routed to the zone

Source Assign

Auto Volume Tracking

Output Gain controls

Auto Volume reset button — Clears the Auto Volume calibration
within the selected zone and enables the functions that were pre-
viously disabled. This button is enabled only when the zone is in
a calibrated state. See “Resetting a calibrated Auto Volume zone”
on page 47.

Auto Volume operation

The Auto Volume function monitors the zone source input relative
to the zone sensing microphone input. Based on these two
inputs, the Auto Volume function determines if the output gain for
the zone must be raised or lowered to maintain the predeter-
mined program-to-noise ratio.

ZONE Band
source pass
input filter

Auto ZONE

Volume »| output

Algorithm gain

ZONE Band
sense Gain »| pass
mic filter

< When the Auto Volume function is on, pressing Volume A or
Volume ¥ on the AVM (Auto Volume) user interface will turn
Auto Volume off. To turn Auto Volume on again, press the Auto
Volume key.

* When you turn the Auto Volume off with a user interface, the
volume is reset to the lowest level set by the Min. gain stop.
“Set the minimum output gain.” on page 36 for details on set-
ting the minimum output gain.

« When Auto Volume is on in two adjacent rooms and they are
acoustically coupled, the same source must be played in each
room. If this is not the case, each zone with Auto Volume will
sense the other source as noise and try to overcome that
noise. The result would be a very loud system.

Changing Auto Volume Tracking after
calibrating a zone

After a zone is calibrated for Auto Volume, the Auto Volume
Tracking settings can be changed according to the following
table.

If Auto Volume

Tracking is It can be changed to

more than 3 more than 1

more than 1 more than 3

equal to less than 1, less than 3, or less than 6
less than 1 equal to, less than 3 or less than 6
less than 3 equal to, less than 1 or less than 6
less than 6 equal to, less than 1 or less than 3
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7.0 User Interface Operation

7.1 Enabling keypad operation

User interface keys for assigned sources are enabled only after
flashing the hardware. Keys for any unassigned sources are auto-
matically disabled after flashing the hardware.

7.2 Turning the system on

When the FreeSpace 4400 system is in STANDBY, you can turn
the system on by pressing any key on any keypad except keys
for unassigned sources on the AVM user interfaces, and the
PAGE key on the Page user interface.

7.3 AVM user interface operation

The FreeSpace® AVM 1-Zone User Interface and FreeSpace®
AVM 2-Zone User Interface provide source selection, volume up/
down, and Mute or Auto Volume on/off controls.

FreeSpace® AVM 1-Zone User Interface

e N

SOURCE VOLUME
Select LINE 1 5
input source

Volume up
(2 dB steps)

Select LINE 2 o} e o) o Volume down

input source (2 dB steps)

Select MIC/ © e © ‘ Mute

LINE 3 input MUTE / or

source AUTO VOL Auto volume
\ J on/off

The FreeSpace® AVM 2-Zone User Interface provides two sets of
source selection, volume up/down, and Mute or Auto Volume on/

off controls for use with two zones.

FreeSpace® AVM 2-Zone User Interface

N

Volume up
(2 dB steps)

_SE|ECt LINE 1 SOURCE VOLUME | SOURCE VOLUME

|nput source o o

Select LINE2 | | o Volume down

input source e ° (2 dB steps)
MUTE /

000
00

O

o

Select MIC/ Mute
LINE 3 input srouow | or
source Auto volume
: |) on/off
| |
L - - - 4 L - — — 4
Zone A Zone B
controls controls

e Press 1, 2, or 3 to select the audio source connected to the
LINE 1, LINE 2, or LINE 3 input, respectively. A green LED
indicates the active source.

* Press A (Volume up) or ¥ (Volume down) to increase or
decrease the volume in 2 dB steps. Press and hold for continu-
ous increase/decrease. The red LED lights when either button
is pressed.

* The maximum/minimum volume setting is determined by the
min./max. level stop settings in the Output Gain control pane.

When configured for Standard operation:

°.
e Press «'v«v. (MUTE/AUTO VOL) to silence the listening area.
When muted, a yellow LED flashes. Press again to restore the

volume.

When configured for Auto Volume operation:

-@
= Press oo (MUTE/AUTO VOL) to turn the Auto Volume func-
tion on or off. The yellow LED lights when Auto Volume is on.

« When the Auto Volume function is on, pressing A (Volume up)
v

MUTE
AUTO VOL
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7.0 User Interface Operation
AVM 2-Zone User Interface Example

AVM 1-Zone User Interface Example

) @ - @ -0
@ -0 @ -0
WALL PLATE WALL PLATE WALL PLATE WALL PLATE WALL PLATE WALL PLATE WALL PLATE WALL PLATE
BOSE- BOSE-
FreeSpace® FreeSpace®
4400 Business Music System 4400 Business Music System
ZONE OUTPUT 3  ZONE OUTPUT 4 ZONE OUT- ZONE OUTPUT 2 ZONE OUTPUT 3  ZONE OUTPUT 4

ZONE OUTPUT ZONE OUTPUT 2
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7.0 User Interface Operation

7.4 Page user interface operation

The Page user interface provides keys to select single paging
zones, all paging zones and initiate a page.

Paging zones are not the same as output zones. After assigning
the PAGE source to the output zones and choosing the appropri-
ate settings in the Page Setup control pane, flashing the hard-
ware maps the paging zone buttons accordingly.

When mapped, the paging zone 1 button will select the lowest
numbered output ZONE to which the PAGE source is assigned.
The paging zone 2 button will select the next lowest numbered
output ZONE to which the PAGE source is assigned, and so forth.

Page User Interface

PAGING ZONE
@ -O
-Q -0

Select paging
zone #2

Select paging
zone #1

Select paging Select paging

zone #3 zone #4

Q@ |
Select all Initiate a page
paging zones ALL PAGE

e Press 1, 2, 3 or 4 to select a paging zone. A green LED flashes
to indicate that the zone is selected for paging. After ending a
page the LED turns off.

* Press ALL to select all paging zones.

* Press PAGE to initiate a page in systems that do not use a PTT
(push-to-talk) microphone.

Page User Interface Example:
* The PAGE source is assigned to ZONE OUTPUT 1 and ZONE
OUTPUT 4.

« In the Page Setup control pane for ZONE 1 and ZONE 4:

Paging Type = Multi-zone
PAGE Control = Wall plate 3
= After flashing the hardware, the paging zone 1 button selects

ZONE OUTPUT 1 for paging, and the paging zone 2 button
selects ZONE OUTPUT 4 for paging.

Mapped to select
ZONE 1

Mapped to select
ZONE 4
AVM AVM Page AVM
User Inter- User Inter- User Inter- User Interface

PAGING ZONE

@ -0
99
WALL PLATE WALL PLATE WALL PLATE WALL PLATE
_BOSE
) ©
FreeSpace®
ZONE OUTPUT ZONE OUTPUT 2 ZONE OUTPUT ZONE OUTPUT 4

Paging zone 2

Paging zone 1
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8.0 FreeSpace® 4400 System Troubleshooting

8.1 Introduction

This section provides troubleshooting guidelines to use for solv-
ing any problems you may encounter while installing and servic-
ing FreeSpace 4400 systems.

8.2 FreeSpace 4400 hardware
indicators

8.2.1 Normal operation
These are the indications of normal operation.

STANDBY OUTPUTS
Unlit 1 2 3 4

SYSTEM STATUS

Green
AMP OUTPUTS ST'gDBY

SYSTEM
STATUS

Unlit or Green

AUDIO SOURCES 1 > 3 4
Unlit, Amber, or Green INPUTS

DIRECT INPUT
Unlit

DIRECT
INPUT

8.2.2 System fault

A red SYSTEM STATUS LED indicates that the FreeSpace 4400
received an error from one of its many internal components. A red
SYSTEM STATUS LED after AC power is switched on may be
caused by:

* A Power-On Self-Test failure
e A DSP error
e The DSP is offline

OUTPUTS System logged an error — Check

SYSTEM
1 2 3 4 STATUS the FreeSpace 4400 Installer™
software Error Log.
(]
STANDBY
1 2 3 4 DIRECT
INPUT

INPUTS

To determine the severity of the error, cycle the FreeSpace 4400
system power off and back on again. If the SYSTEM STATUS
indicator is now off, the FreeSpace 4400 system has logged an
error, but is still operational.

When you check the error log using the FreeSpace® 4400
Installer™ software you can identify the cause of the error, and
determine an appropriate solution.

SYSTEM STATUS
Indicator is red

Switch the FreeSpace 4400 system
to STANDBY and then back to ac-
tive again. If the SYSTEM STATUS
is green, the system may have
logged an error. Check the
FreeSpace 4400 Installer™ soft-
ware Error Log.

Have you cycled
the FreeSpace 4400 in
and out of
STANDBY?

1. Switch the FreeSpace 4400 sys-
tem to STANDBY.

2. Set the POWER switch to OFF.

3. Wait for STANDBY indicator to
turn off.

4. Set the POWER switch to ON.
5. Press the STANDBY switch.

Have you
cycled the FreeSpace
4400 power
on and off?

1. Switch the FreeSpace 4400 sys-
tem to STANDBY.

No 2. Set the POWER switch to OFF.

3. Disconnect all input/output sig-
nal cables.

4. Set the POWER switch to ON.
5. Press the STANDBY switch.

6. Reconnect one cable at a time
and check the Error Log.

Have you
disconnected all
input/output
cables?

Contact your local
Bose representative or
visit pro.Bose.com
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8.0 FreeSpace® 4400 System Troubleshooting

8.2.3 Amplifier fault

The AMP OUTPUT LEDs work in pairs (1 and 2, 3 and 4) and indi- AMP OUTPUT
cate the operating status of the four amplifier output channels. indicators are red
OUTPUTS SYSTEM Check for
1 2 3 4 STATUS = Shorted wiring .
e o °® Check the number of loudspeak

« Overdriven amplifier
sTanpey  (reduce output gain)

. » Transformer saturation

 Entry in FreeSpace
1 2 3 4 DIRECT 4400 Installer™ soft-
INPUTS INPUT ware error log

ers connected to the FreeSpace
4400 system. Verify that the total
sum of loudspeaker taps con-
nected to the FreeSpace 4400
system does not exceed 400W.
= Verify that there are no shorts on
the loudspeaker output lines.

as the FreeSpace
4400 system shut
down during
operation?

When an amplifier fault occurs, the amplifier mutes its outputs
and indicates an error. After a short period of time the amplifier
will try to operate again. If the fault condition persists, the ampli-
fier will attempt to restart six times, after which it will remain
muted.

* Switch POWER to OFF.
No » Disconnect the load and switch
POWER to ON.

= Verify that there are no shorts on
the loudspeaker output lines.

Is SYSTEM
STATUS indicator
Amplifier faults are typically caused by a shorted loudspeaker green?

line, an overdriven amplifier, or a saturated output transformer.

« To check for a shorted loudspeaker line, remove the loud-
speaker connection from the amplifier channel. If this resolves
the problem, locate and correct the shorted loudspeaker line.

= To make sure that you are not overdriving the FreeSpace 4400
output, change to a different source. If the problem no longer
exists, use the FreeSpace 4400 Installer™ software to reduce
the input level of the original source that was overdriving the
output.

Does the
FreeSpace 4400
Installer™ software
Error Log list
any amplifier
faults?

Yes  see amplifier fault troubleshooting
section for course of action.

= To make sure an output transformer is not being saturated,
check to see if the correct loudspeaker EQ setting is selected.

If none of these actions solve the problem, read the instructions
in the following flow chart or check the error log using the
FreeSpace 4400 Installer™ software.

Contact your local
Bose representative or
visit pro.Bose.com
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8.0 FreeSpace® 4400 System Troubleshooting

8.2.4 Input clipping

If clipping is occurring at the input of an amplifier channel, the
source LED will blink red.
OUTPUTS

SYSTEM
1 2 3 4  STATUS
STANDBY
o o
1 2 3 4  DIRECT
INPUTS INPUT

If this fault occurs:
« Reduce the output gain of the source, or

« Using the FreeSpace 4400 Installer™ software, reduce the
input gain for the channel that is clipping.

8.2.5 Direct input is active
If the DIRECT INPUT LED is red:

e Check that the DIRECT INPUT/CONTROL contact closure is in
the closed position.

= Check the device to which this input is connected.
OUTPUTS

SYSTEM
1 2 3 4 STATUS
STANDBY
° ®
1 2 3 4 DIRECT
INPUT

INPUTS

8.2.6 No STANDBY and SYSTEM indicators

STANDY & SYSTEM LEDs
are off - AC power is on

Is FreeSpace 4400
unit plugged into an
AC source?

Plug the FreeSpace 4400 system
into an AC receptacle.

Is the
FreeSpace 4400
POWER switch
set to ON?

Set FreeSpace 4400 POWER
switch to ON.

Is STANDBY
indicator on?

Press the STANDBY switch on the
FreeSpace 4400 front panel.

* Connect your PC to the
FreeSpace 4400 system and
read the Error Log.

» Check the results of the Power On
self test (POST).

* Use the POST troubleshooting
chart for course of action.

Is SYSTEM STATUS
indicator red?

« Set FreeSpace 4400 POWER
switch to OFF.

= Verify that FreeSpace 4400 sys-
tem is configured for the correct
AC line voltage.

= Verify that the fuse is good.

= Verify that the AC receptacle is
live.

* Set POWER switch to ON.

Is the unit properly
configured for the line
voltage?

Contact your local
Bose representative or
visit pro.Bose.com
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8.3 FreeSpace® 4400 system Error Log

The FreeSpace 4400 system Error Log is displayed when the
FreeSpace 4400 Installer™ software is in the Service Hardware
mode.

8.3.1 Contents of the Error Log

The Error Log displays FreeSpace 4400 system hardware version
numbers and records all alarms and their causes as shown in the
following example.

Hardware

X Bose® FreeSpace 4400 Error Log
version

numbers Microcontroller: v3.0.0.18

DSP:v2.0.1.0
Peripheral: v1.0.0.10
Lower Amplifier: v1.1.8.5

Type of alarm Upper Amplifier: v1.1.8.5

power-on self-test alarm (ok)
2002/12/31 23:59
host controller test:
| [OK]
host controller flash test:
[OK]
peripheral controller test:
DSP test: 1
upper amplifier test:
[OK]

Name of test

Testresults — |

8.3.2 Hardware configuration

The FreeSpace 4400 system hardware version numbers appear
at the top of the Error Log listing. These are the version numbers
of the software installed in the FreeSpace 4400 hardware at the
time of manufacture. These version numbers do not pertain to the
FreeSpace 4400 Installer™ software installed on your PC.

8.3.3 Power-on self-test results

The power-on-self test (POST) results are only displayed when an
error has occurred. The POST test checks the basic operation of
the FreeSpace 4400 hardware to determine if it is capable of
properly performing audio processing and amplification. During
the POST test, five major components of the hardware are
tested.
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Host controller — The host controller monitors and controls the
operation of the FreeSpace 4400 hardware. A host controller
failure will cause the message, “Power-on self-test incomplete”
to appear in the host controller test section. The failure type for
a host controller is an SRAM address failure. If this occurs,
contact your local Bose representative or visit pro.Bose.com.

Flash memory test — The flash memory contains the configu-
ration, design file, and system event schedule. A flash failure
will cause the message, “Power-on sel-test incomplete” to
appear in the host controller flash test section. If this occurs,
contact your local Bose representative or visit pro.Bose.com.

Peripheral controller — The peripheral controller monitors con-
tact closures, front panel connections and user interface con-
nections for incoming event messages. Any failures in these
areas will cause the message, “Power-on self-test incomplete”
to appear in the peripheral controller flash test section. If a 12C,
or code failure occurs, contact your local Bose representative or
visit pro.Bose.com. If a user interface failure occurs, check the
user interface wiring for shorts.

DSP test — The DSP performs all signal processing and routing
functions. If a DSP error occurs, contact your local Bose repre-
sentative or visit pro.Bose.com.

Upper and lower amplifier test — The upper and lower ampli-
fier test determines if the amplifiers are operating properly. An
amplifier failure will cause the message, “Power-on self-test
incomplete” to appear in the upper or lower amplifier section of
the POST test results. If a 12C, or code failure occurs, contact
your local Bose representative or visit pro.Bose.com. Additional
details on the exact cause of an amplifier failure can be found
in the amplifier section of the Error Log.



8.3.4 Amplifier alarms

Each amplifier section monitors its own operation and perfor-
mance. If a fault condition occurs, it is reported in the Amplifier
Alarm section of the Error Log. Upper amplifier alarms affect
channels 1 and 2, and Lower amplifier alarms affect channels 3
and 4.

The amplifier section of the alarm log indicates the following:
« Alarm type — The generated alarm type is the first item.

« Amplifier status — When an alarm is generated, the amplifier
reports its current operating status for diagnostic purposes.
The following items are reported in the status:

Date & Time: Date and time when alarm condition occurred.

Rail Voltage: The amplifier positive and negative rail voltages.
Normally, the amplifier rail voltage should be between 100V
and 190V. Voltages outside this range will cause the amplifier
to shut down. In the 70V mode, a normal rail voltage is approx-
imately 125V. In the 100V mode, a normal rail voltage is
approximately 165V.

Temperature: The internal operating temperature of the amplifier.
Normally, this will be between 0° and 160° Fahrenheit
(-18° - 71° Celsius).

Output Voltage: The actual output voltage of the amplifier at
the time of the alarm.

Output Current: The actual output current of the amplifier at the
time of the alarm.

Input Status: The status of the input signal to the amplifier.
Possible status messages are DC sense fault, amplifier module
fault, AC power fault, sleep mode, high-frequency sense fault,
and retry fault.

Output Status: The status of the amplifier output at the time of
the alarm. Possible status messages are “amplifier module
muted,” and “speaker relay off.”

Fan Speed: The fan speed at the time of the alarm.

Operating Mode: The current setting of the output voltage
select switch, 70V or 100V.

Amplifier alarms — using output voltage and
current

Reviewing the output voltage and current can help to diagnose a
problem. Compare the output voltage and current for each of the
two amplifier outputs to determine the nature of the problem.

High Voltage Low Voltage
(>20v) (<20v)

High Current | Driving an impedance <12Q
(>2A) « Reduce total loudspeaker load
* Check for partial short of loudspeaker line

High Current | Loudspeaker trans- Short on loud-
(<1A) former saturation at | speaker line
low frequency

« Check for proper
Speaker EQ setting

e Set Speaker EQ to
high-pass filter

Amplifier alarms — using rail voltage

Normally, the amplifier rail voltage should be between 100V and
190V. In the 70V mode a normal rail voltage is approximately
125V. In the 100V mode a normal rail voltage is approximately
165V.

By comparing the + and - rail voltages, you can determine if you
are driving an impedance which is too low (<120). In this case the
difference between the two rails will probably be greater than
20%.

If one of the rails shows a voltage, and the other does not, the
amplifier should be replaced.

As you review all alarm records you can compare the plus rail
voltage in each of the status sections. For example, a drop of
50% in one status could indicate a brownout condition occurred.

Amplifier alarms — input and output status
The Input and Output Status sections display the fault condition
which caused the alarm and the current status of the amplifier
output.
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A number of fault conditions can be displayed in the Input Status
section:

DC Sense Fault: A power supply fuse, output FET, amplifier mod-
ule, or some combination of the above has blown. The unit
should be replaced.

Amplifier Module Fault: When the Amplifier Module fault occurs
by itself it can be caused by any of the following:

» Shorted loudspeaker line — Check the loudspeaker line for
shorts.

* System power exceeds 400W — Check that system power
does not exceed 400W.

» Loudspeaker transformer saturation — Check that proper loud-
speaker EQ is being used or use a high-pass filter for loud-
speaker EQ.

« Line voltage too high (surge) — Check Error Log for a rail volt-
age that exceeds 150V, in 70V mode, or 190V, in 100V mode.

» Line voltage too low (brownout) — Check Error Log for a rail
voltage which is lower than normal by at least 20%.

« 70/100V mode switched with unit operating — Check that out-
put voltage and AC input voltage selector are correct.

« Blown power supply fuse (as opposed to AC line fuse) —
Replace the FreeSpace 4400 system.

AC Power Fault: Might be an AC line dropout or severe brownout,
or simply AC power turned off without first placing the FreeSpace
4400 in standby mode. You can check that the power has been
removed from the FreeSpace 4400, or that you experienced a
power dropout.

Sleep Mode: The host microcontroller has told the amplifier and
power supply to turn off. This only occurs in conjunction with
another alarm (usually AC power fault), because it in itself is not
an alarm condition. When an AC power dropout occurs, the
amplifier immediately shuts the amplifier and loudspeaker relay
off, then the other processing is shut down. This all happens fast
enough to prevent data loss or corruption, and to prevent loud
pops in the loudspeakers. When this occurs you should check
the alarm history to determine what other faults occurred at this
time.

High-Frequency Sense Fault: This protection mode is designed
to prevent damage to the amplifier or loudspeakers from exces-
sive high-frequency audio or ultrasonic energy. The amplifier is
not capable of sustained operation at full power in the 10kHZ to
20kHz (+) range.

Generally, this fault results in a one-time 3-second dropout. |f,
when the amplifier tries to restart after 3 seconds, the excess HF
is still present, the amp (and loudspeaker relay) will remain off for
another 3 seconds and the loop repeats. Six of these in a row will
cause the amp to shut down, and will trigger a Retry Fault.

When this fault occurs you can check your program material for
excessive high-frequency content, or for a potential ground loop
which has created an oscillation internal to the FreeSpace 4400
system. You can also reduce the output gain for this amplifier
zone in an attempt to reduce the high-frequency energy going to
the amplifier.

Retry Fault: The amplifier has tried to start up or recover from a
fault condition at least six times. When this occurs, you will need
to place the FreeSpace 4400 system in standby and then press
the STANDBY button again to clear the fault, at which time the
FreeSpace 4400 system will again try to start up.

When this occurs you should check the alarm history section of
the Amplifier Alarm to determine the exact fault type that trig-
gered the Retry Fault.

Input and output alarm history

This part of the Error Log displays the sequence of fault condi-
tions where “0” is the initial fault reported followed by “1-6".
These occur over a very short period of time.

8.3.5 Solving faults reported in the
Error Log

When errors are reported in the Error Log, you can try to solve the
problem by performing one of the following actions:

* On the FreeSpace 4400 rear panel, turn the POWER switch to
OFF. Wait a few seconds and turn the POWER switch to ON.
Then press STANDBY on the front panel.

« On the FreeSpace 4400 rear panel, turn the POWER switch to
OFF. Disconnect all input/output signal cables. Wait a few sec-
onds and turn the POWER switch to ON. Then press STANDBY
on the front panel. Reconnect one cable at a time and check
the Error Log.
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8.0 FreeSpace® 4400 System Troubleshooting

8.4 Common problems 8.4.2 No audio in zone

] . If the system is powered on and operational, but there is no
8.4.1 Communications port error sound, check the following:
When you receive the communications port error dialog, the « Do the front panel LEDs indicate normal operation?

FreeSpace® 4400 Installer™ software was not able to locate a Is th .
FreeSpace 4400 system on the COM 1 port. © Is the source operating

= |s routing correct?

[hoose comesrt ] .
« |s output gain correct?

Communications Port: _
= |Is the output gain muted?
(I} Could ot detect 3y stem hartheans on sekscbad .
serial commnicatians port « Is cabling correct?

Dlagde check that the Raadwans i@ gowersd up
and cornected via the senal port, and that
the seral port & not being used by arother
alpalH e )]

No audio in zone.

ar salect g different serial port:

Bcoma @ com 2
:::I GOM & [:l COE

Tep Agsin |-'_..m-1|

This normally occurs due to one of three reasons:

* Make sure that the audio sources
are connected to the FreeSpace
4400 LINE inputs and that there is
No an input signal from the source.
» Using the FreeSpace 4400
Installer™ software, check that
the input gain is raised.
* Make sure the source is on.

Are the AUDIO
SOURCES indicators
green?

* The PC and FreeSpace 4400 are not connected via a “straight-

wired” serial cable. The amplifier is in “protect” mode.
Disconnect the load and see if the
output indicator changes to green.
If so:
* Check for a short in the output
line,
. L * Make sure no small strands of
= The FreeSpace 4400 is connected to another communications wire are touching other wires,
port. If this is the case you should select the appropriate COM No - Make sure loudspeakers are func-
port and click the Try Again button. tioning correctly, or
» Using a voltmeter, check for a
voltage drop in the power line
when amplifier is being driven ex-
cessively hard.

« Another software application has control of the serial port.
Applications such as the Palm OS, or other audio applications
control the serial port while they are open. Close these applica-
tions and click the Try Again button.

Is AMP OUTPUT
indicator red?

Programmer’s Note: Before dismissing the “Choose
COM port” dialog, select the COM 2 port and click Try
Again. Not doing this will cause the COM 1 port to be
locked. If the port locks, you must restart your computer.

Are the
AMP OUTPUTS
indicators green?

See amplifier fault troubleshooting
section for course of action.

Contact your local
Bose representative or
visit pro.Bose.com
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8.0 FreeSpace® 4400 System Troubleshooting

8.4.3 User interface keypads do not
operate correctly
« Check wiring of RJ-45 connectors.
* Check for breaks/shorts in cable.
« Using the FreeSpace 4400 Installer™ software, check the Error
Log for a peripheral controller error.

User interface keypads
exhibit strange behavior

Is keypad
connected to the
correct ZONE on the
FreeSpace 4400
unit?

No Connect the keypad to the
correct zone on the FreeSpace
4400 system.

Is the keypad
connector wiring
correct?

Correct the keypad connector
wiring.

sources to be
controlled assigned to
the ZONE? (Std. and
AV keypad)

No
Check source assignments us-

ing FreeSpace 4400 Installer™
software.

Is the
page source
assigned to the ZONE?
(Page user interface
only)

No

Check source assignments us-
ing FreeSpace 4400 Installer™
software.

reeSpace 4400
installer™ Error Log list™\Y &S
any peripheral
controller
faults?

See troubleshooting for the
peripheral controller.

Contact your local
Bose representative or
visit pro.Bose.com

8.4.4 Bad sound in a zone

Bad sound

Verify that the correct Speaker EQ
is selected in the FreeSpace 4400
Installer™ software for that zone.
Verify that the loudspeakers are
wired in phase. Check the rear pan-
el markings.

Is the sound
unnatural?

Reduce the input gain using
FreeSpace 4400 Installer™ soft-
ware until the indicator is solid
green.

Is the AMP OUTPUT
indicator flashing?

Yes Verify that the input source signal
is clean. If source is from a mixer,
decrease the mixer gain.

Are input and
output indicators green
and sound is
distorted?

Verify that the loudspeakers are
not being overdriven or are dam-
aged.

Verify that the total load imped-
ance presented to the FreeSpace
4400 output is within specified
limits for the selected mode of
operation.

Is the input signal
clean atthe FreeSpace
4400 input?

Verify source
hardware settings
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8.0 FreeSpace® 4400 System Troubleshooting

8.4.5 Auto Volume does not calibrate

Auto Volume calibration may fail if the process cannot obtain an
adequate source level. This may be due to:

« Loudspeakers are tapped too high
* Maximum output gain is less than -20 dB
= Source is not operating

Source level is too low

Calibration could also fail if the calculated loop gain is not within
required limits. This may be due to:

« Broken microphone cable
« Loudspeakers are not connected

= Sensing microphone is not connected, or is connected to the
wrong zone

8.5 Customer support

8.5.1 Technical assistance

If you need further technical assistance, contact your local Bose
representative, or visit pro.Bose.com.

8.5.2 Reporting software bugs and issues

Please email any problems, issues, or software bugs to your local
Bose representative. Please include the following information:

» Software version
» FreeSpace 4400 Error Log file

= Computer make, model, and configuration (hard drive storage
capacity, processor speed, and amount of installed RAM)

« Description of the problem — Can it be reproduced? If so, what
steps can be taken within the application to make the problem
manifest itself?

If possible, attach the FreeSpace 4400 Installer™ software diag-
nostic files. The FreeSpace 4400 Installer software creates three
important diagnostic files (output, error, and log) each time the
software runs. These files are distinct from the FreeSpace 4400
Error Log file which refers to the hardware errors and can be
accessed using the Service tab within the FreeSpace 4400
Installer™ software.

The name of each FreeSpace 4400 Installer diagnostic file
includes the date and time that FreeSpace 4400 Installer software
was run. For example:

FreeSpacelnstallerOutput-Oct 8, 2002 12_53_05 PM.txt
FreeSpacelnstallerErrors-Oct 8, 2002 12_53_05 PM.txt
FreeSpacelnstallerLog-Oct 8, 2002 12_53_05 PM.txt

These files are automatically written in the “temporary file” direc-

tory of your computer’s operating system. Use the standard Win-
dows “Search” of “Find” feature to look for files named

FreeSpacelnstallerOutput,
FreeSpacelnstallerErrors, and
FreeSpacelnstallerLog

on all local hard drives. This feature can be found in the Start
menu of Windows 98, NT, 2000, or XP. Once the search is com-
plete, sort the listing by date to show the diagnostic files most
recently created by the FreeSpace 4400 Installer™ software.
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8.0 FreeSpace® 4400 System Troubleshooting

To find the temporary file directory...

For Windows 2000, or Windows XP:
1. Right-click My Computer on the Windows desktop.

Select the Properties menu item.
Click the Advanced tab.
Click the Environment Variables... button.

Scroll down to the value of variable TEMP under “User vari-
ables”. If, and only if, it is not found there, look under System
variables instead.

For Windows NT:

1. Right-click My Computer on the Windows desktop.

o~ N

2. Select the Properties menu item.
3. Click the Environment Variables tab.
4

Scroll down to the value of variable TEMP under User vari-
ables. If, and only if, it is not found there, look under System
variables instead.

For Windows 98
Click on the Start menu.

Select Run...

Type command and hit Enter.

Type echo % TEMP% and hit Enter.

Write down the displayed value of variable TEMP.

o gk wbdpE

. Type exit and hit Enter.

Typical values for TEMP are C:\WINNT\TEMP,
C:\windows\TEMP, C:\TMP, etc.

Programmer’s Note: You may not see these files if the
contents of the “tmp” file are not visible. Use the Show
all files option in the Windows Tools/Folder Options
menu.
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9.0 Restoring FreeSpace® 4400 Microcontroller Code

IMPORTANT!

DO NOT use this procedure to upgrade the firmware in your
FreeSpace® 4400 system to any version other than the ver-
sion running at the time that the design file was created.

The microcontroller code residing in the FreeSpace 4400 system
hardware can be restored using the FreeSpace 4400 Installer™
software.

1. Using the FreeSpace 4400 front panel STANDBY button,
place the unit in standby mode (the STANDBY indicator
should be amber).

2. Pressthe STANDBY button again to place the unit in operat-
ing mode (the SYSTEM STATUS indicator should be green).

3. Ifnot already done, connect your PC to the FreeSpace 4400
system using a serial data cable.

4. Launch the version of FreeSpace 4400 Installer software that
was last used to configure the system. As the software acti-
vates the connection with the FreeSpace 4400 system, a

6.

Press and hold the Ctrl and Alt keys on your PC keyboard

and click the m (Flash Configuration) button. The Upload
Microcontroller Code dialog appears:

B3 upioad Microcontrolier Code |

Lack Int ||ansl-:tnp |'I

== 1y cocurments
E My carmputar
|75 My metwors Places

Fila Namat I |

Filas of Typa: |Min~umntm|lar code Files (. bin) |‘I

conc

status dialog window appears. Once the connection is
made, the FreeSpace 4400 front panel (block diagram) 7.
appears on your screen.

e kS
Status: Initiazation

[Topanng o Lowi Pl 00 @ Belde Fraddpaoe 4400 .., QK
= Chabrhire Tk cermpatibibty ...

eragraee: [N 1% |
=

5. Click the H (Save File) button and save the design file to

Locate the appropriate microcontroller code file in the
installation directory on your computer. Typically, this file
is located in,

C:\Program Files\FreeSpace 4400 Installer 1.0\Firmware
select,

BoseE4UctIr-#.#.#.#
(#.#.#.# represents the code version number.)

When you are asked to confirm that you are about to upload
new firmware, click Yes.

B e T L

.IJ e a. 4 o .-H._l. g . .II"I.
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your PC. This ensures that all of your settings and events will
be available later.
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9.0 Restoring FreeSpace® 4400 Microcontroller Code

The firmware upgrade runs automatically and will notify you
when it is complete.

Once the upgrade is completed, select the Service Hardware
mode and verify that the microcontroller version number is
correct. For example:

Microcontroller: v3.0.0.18
DSP: v2.0.1.0

Peripheral: v1.0.0.10
Lower Amplifier: v1.1.8.5
Upper Amplifier: v1.1.8.5

If you do not see the correct microcontroller version
number, or if any of the other firmware version numbers
are less than the values shown in this example, please
contact your local Bose represenetative or visit
pro.Bose.com.

9. Open the design file you saved in Step 6. Click the
ﬂ (Flash Hardware Configuration) button to restore your

hardware configuration.
10. Perform an Auto Volume calibration for those zones in which

Auto Volume is used. Click the ﬂ (Flash Configuration)
button to send your final settings to the FreeSpace 4400
hardware.

11. Click the - (Save File) button and save the design file to
your PC.
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10.1 Power amplifier

Power output
Total shared power available for all channels: 400W
Maximum power per channel: 400W

Output configurations
70.7V or 100V nominal

Freguency response (@ 1 Watt)
20Hz to 20 kHz +3 dB

Crosstalk
>70dB @ 1 kHz
(Tested with AES 17 low-pass filter.)

THD
<1.0% (@ full rated power)
(Tested with AES 17 low-pass filter.)

Signal-to-noise ratio*
>97 dB (below rated power, A-weighted)

10.2 Digital signal processing

Sample rate
44.1 kHz

A to D conversion
24-bit, 128x oversampling

D to A conversion
24-bit, 128x oversampling

10.3 Front panel indicators and

control connections

Amp output signal indicators
Green = Normal operation; Red = Fault condition;
Unlit = No signal

Source input signal indicators
Green = Good signal; Amber = Low signal;
Red = Signal clipping; Unlit = No signal

Other indicators

System Status: Green = Normal operation; Red = Fault
condition

Direct Input: Amber = Active bypass; Unlit = Normal
operation

Standby: Amber = Unit is in standby; Unlit = Unit is
active

10.4 Rear panel inputs, outputs, and

controls

Line level inputs

Type: Unbalanced dual RCA connectors internally
summed to mono

Sensitivity: —-30 dBV to +17 dBV

Impedance: 25K ohms

Input Clip Level: +17 dBV

Mic level inputs

Type: Balanced Euroblock connectors
Sensitivity: -60 dBV to +17 dBV
Impedance: 1.36K ohms

Input Clip Level: +17 dBV

Direct input

Type: Balanced Euroblock connectors
Sensitivity: 0 dBV

Impedance: 10K ohms

Input Clip Level: +6 dBV

Sensing microphone inputs
Sensing Mic 1 - 4: Euroblock connector

Control connectors

Wall Plate Zone 1 - 4: RJ45 connector

Remote On/Off Input: 2-terminal Euroblock connector
PC Input: RS-232 connector

Creston® compatibility
RS-232 control

Power amplifier outputs (70V or 100V only)
Amp Out Zone 1 - 4: Inverted 2-pin Euroblock connector

Audio outputs
Music on Hold/PBX Output: Euroblock connector
Aux Out/Control: Euroblock connector

Output configuration
70V or 100V: Switch

AC power consumption

60W or less at idle

200W with musical program

600W at maximum continuous rated power (1 kHz, sine
wave input) 70V or 100V mode

AC power requirements (£10%o)
120 VAC/50-60 Hz; 220 VAC/50-60 Hz;
240 VAC/50-60 Hz; 100 VAC/50-60 Hz

Peak Inrush current
80A @ 120V/60Hz; 60A @ 230V/50Hz

Fusing/protection
100/120V: T6.30A, L250V; 220-240V: T3.15A, L250V

Size (Hx W x D)

Product: 5.1” x 16.5” x 16” (130mm x 420mm x 406mm)
Shipping: 11.8” x 23.2” x 22.8”

(300 mm x 590mm x 580mm

Weight
Product: 31 1b (14.1 kg)
Shipping: 41 |b (18.6 kg)

Enclosure construction
Steel chassis designed for rack or shelf mounting

10.5 FreeSpace 4400 system serial
data commands

The table on the following page provides serial data commands
for controlling the FreeSpace 4400 system throught the serial
data port.

The serial port of your computer must be configured as follows:
Port speed . ..57600

Parity. .. ... .. None
Data bits . . . .. 8
Stop bits.. . . .. 1
Flow ........ None

Note: All specifications subject to change without notice.
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Bose® Product Sales Conditions

Limited Warranty Policy
and
Conditions of Sale

Bose Corporation
The Mountain
Framingham, MA 01701

What is covered:

All parts defective in material and workmanship. The Limited
Warranty for the Bose® FreeSpace® 4400 Business Music System
covers the functionality of the product for its normal, intended
use as specified in the Owner’s Guide and does not cover a mal-
function that has resulted from improper or unreasonable use or
maintenance, accident, excess moisture, vermin or other animal
damage, improper packing, lightning, power surges or unautho-
rized tampering, alteration or modification while not under the
control of Bose or products purchased for an unauthorized
reseller. Bose® systems are not designed to be used in every
environment, so please review your Owner’s Guide.

WHERE PERMITTED, THE PROVISIONS OF THIS LIMITED WAR-
RANTY ARE IN LIEU OF ANY OTHER WRITTEN WARRANTY,
WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL,
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE.

For how long:

In countries where the duration of a warranty is not determined
by statute, the Bose Limited Warranty lasts two years from the
purchase date. For countries where minimum Warranty terms are
determined by statute, the Limited Warranty term is the longer of

the statutory period or two years. In the United States, if you qual-

ify as a “consumer” under the Magnuson-Moss Warranty Act,
then you may be entitled to any implied warranties allowed by
law as set forth below for the period of the express Limited War-
ranty. Some places do not allow time limitations on an implied
Limited Warranty, so the above limitation may not apply to you.

What we will do:

We will repair or replace in our sole discretion defective parts
within a reasonable period of time and free of charge (excludes
shipping, costs, duties and taxes).

How you can obtain Limited Warranty service:

You can ship the system to either a Bose Service Agency or to
Bose directly with a proof of purchase from an authorized dealer.

Please:

A. Properly and carefully pack the product for shipping. If you
need a carton for shipping, contact Bose for a new carton.

B. Label and ship the product to the appropriate Bose location.

C. Contact Bose to get a return reference number. Place this
number prominently on the outside of the carton.

Proof of purchase is not required where it is excluded by statute.

THIS LIMITED WARRATNY IS FULLY TRANSFERABLE PRO-
VIDED THAT THE CURRENT OWNER FURNISHES THE ORIGI-
NAL PROOF OF PURCHASE FROM AN AUTHORIZED BOSE
DEALER. WHERE PERMITTED, THE MAXIMUM LIABILITY OF
BOSE SHALL NOT EXCEED THE ACTUAL PURCHASE PRICE
PAID BY YOU FOR THE PRODUCT.

FOR YOUR BENEFIT, WE RECOMMEND THAT YOU RECORD
YOUR SERIAL NUMBERS(S), FOUND ON THE PRODUCT(S),
AND OTHER PURCHASE INFORMATION, AND KEEP IT WITH
YOUR PERSONAL RECORDS ALONG WITH PROOF OF PUR-
CHASE. THIS INFORMATION WILL ALLOW US TO BETTER
SERVE YOUR NEEDS.

THIS LIMITED WARANTY GIVES YOU SPECIFIC RIGHTS SUB-
JECT TO SPECIFIC CONDITIONS. YOU MAY ALSO HAVE
OTHER LEGAL RIGHTS WHICH APPLY TO THE PRODUCT YOU
HAVE ACQUIRED WHICH VARY FROM PLACE TO PLACE. THIS
LIMITED WARRANTY WILL ONLY APPLY TO THE EXTENT THAT
THE APPLICABLE LAW ALLOWS.

The laws of your state or country may provide you with legal
claims against the seller or manufacturer of this product. The
Limited Warranty does not affect those rights.

Remedies:

The provisions of this Limited Warranty are in lieu of any other
warranties or conditions, except those provided by law.

This Limited Warranty does not affect any legal rights provided to
you by law and does not preclude any legal remedy you may
have under law.

This Limited Warranty is void if the label bearing the serial num-
ber has been removed or defaced or if the purchase is made from
an unauthorized reseller.
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