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Introduction

The Neural-THX Surround DownMix enables 5.1 surround sound to be
transported through any stereo infrastructure. This process is based
upon the principle that both natural stereo and 5.1 content are 2-
Dimensional; both contain width and depth spatial attributes. The
Neural-THX Surround DownMix can represent six channels of discreet
audio sources in a stereo down mix by transforming the sources into
pure intensity and coherence encoding. By correcting overlaps of the
signal sources in intensity, time, coherence, polarity, and phase before
the six channels are combined, the Neural-THX Surround DownMix
accounts for the problems suffered in traditional matrix encode
systems (comb filtering, spatial location distortion, etc).

This proprietary Neural Audio process, or "“watermark process”
guarantees that surround information is faithfully reproduced when
later rendered by the Neural-THX Surround UpMix or any LtRt system.
In brief, the Neural-THX Surround DownMix produces a stereo down
mix that accurately represents the original content whether monitored
in mono, stereo, matrix or Neural-THX 5.1 Surround Sound.

Product Picture

Figure 1. Picture of the Neural-THX Surround DownMix
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Operational Diagram

Figure 1 below describes a DownMix taking a multi-channel audio
source and creating a two-channel audio source using Neural Audio’s
patent-pending approach of embedding a watermark signal within the
stereo audio signal patch containing spatial and steering positioning
information. The resulting stereo audio signal is also known as LwRw.

5.1 Input
[ 1
22— > 2
83— > Neural Surround
4— P DownMix
5— P
6— P

Figure 2. Operational block diagram of the Neural-THX Surround DownMix
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Typical Applications

The examples below describe, but are not Ilimited to, typical
applications in which the Neural-THX Surround DownMix is used.

FM Radio Production Studio

A typical application of the Neural-THX Surround DownMix is to use
this solution in an FM radio production studio to create a stereo signal
out of multi-channel original content capable of being rendered back to
the original multi-channel content.

Stereo Automation /
Storage System

AES/
ETU
i AES/
T EBU | Neural-THX® :
Surround DownMix AES /
Provides 3 AES/ EBU EBU Digital Production Console
inputs & 1 AES / EBU
output

Adobe Audition MultiChannel
Window w/multi-channel digital
AES sound card

Control Room Monitor Outputs with volume control & mute (AES / EBU

| AES/
EBU

Neural-THX®
Surround UpMix T
Provides 1 AES/ EBU input
& 3 AES / EBU outputs | o

5.1 Monitoring System

Figure 3. Neural-THX Surround DownMix used in an FM radio production
studio
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Stereo Television Master Control

Another application of the Neural-THX Surround DownMix is in a stereo
television master control room setup. It allows encoding of original
multi-channel content into a stereo audio signal that can be easily
transported throughout a complete infrastructure and later rendered to
the original multi-channel content if needed.

Network Feed AES/ EBU
format (Converted from
Dolby E, AC-3, or Transport
stream)

5.1 Channel PCM
AES/EBU
|

|
# v v Two Channel PCM

’7 AES/EBU

Neural Surround
DownMix

Neural Surround
UpMix

Two Channel PCM
AES/EBU (Watermarked) b

Stereo Master Control I ‘

.1 Channel PCM
AES/EBU

A A |

DP569
Dolby Digital Encoder

Two Channel PCM v
AES/EBU
Hi-Def Transport Stream
Encoding
Local Stereo
Content
NTSC ¢

Figure 4. Neural-THX Surround DownMix used in a stereo television master
control room facility
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Technical Data

Setup

Make sure the DownMix is rack mounted and all audio cables are
connected before powering up.

Metering

Multi-Channel (L,R,C,LFE,Ls,RS)
Shows the level of the 5.1 Inputs. (BNC 1-3 or AES 1-6)

Stereo (L, R)
Shows the level of the stereo Outputs. (BNC 1 or AES 1&2).

(T
T
|
i
I

-
L
Y
n
[+
-

Figure 5. Metering display on the Neural-THX Surround DownMix

Menu

The menu allows navigation of various parameters by using the scroll
wheel and Enter / Back buttons.

nunn o

Dowmn

L ﬂbauﬁ_i;

Menu

Figure 7. Menu secondary screen display on the Neural-THX Surround
DownMix
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Settings

Figure 8. Settings menu display on the Neural-THX Surround DownMix

Below are the settings that can be controlled directly on the Neural-
THX Surround DownMix:

1.

A ol ol

Overload Protection: 6 (5.1) channels of audio can naturally
represent more total energy than 2 (stereo) channels of audio.
Because of this, content DownMixed from 5.1 to stereo will often
have higher energy than any of the 5.1 channels individually. To
prevent overload, basic Overload protection can be enabled to
protect content from digital 0 clipping. This feature can be
toggled on or off.

. LFE Cutoff: Adjusts low-pass filter for summing LFE channel into

DownMix (If set to PassThrough).

. Sample Rate: Displays current sample rate (supports either

44.1k or 48k).

. ClockSrc: Controls the source of the digital clock. When set to

‘Ch 1/, 'Ch 2’, ‘Ch 3’, or '‘Ch 4', sync is derived from the
corresponding input. When set to ‘External’, sync is derived
from the ‘Sync’ BNC input which accepts AES REF, or DARS.

Levels

il A A e ki 5F

Figure 9. Levels menu display on the Neural-THX Surround DownMix

Input L/R - Stereo Channels input level

Input C- Center channel input level

Input Ls/Rs- Surround channels input level
Input LFE- LFE channel input level

Input Aux L/R- Aux Stereo channels input level
Output L/ R — Stereo channels output level
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About
About information used for diagnostics and future web control
features.
Figure 10. About menu display on the Neural-THX Surround DownMix
Latency
The Neural-THX Surround DownMix latency is 65ms at 48k sampling
rate.
I/0 Configuration for BNC Output Systems

e Input
1) Left / Right
2) Center / LFE
3) Left Surround / Right Surround
4) N/A

e Output
1) DownMixed Stereo Left / DownMixed Stereo Right
2) N/A
3) N/A
4) N/A
Figure 11. BNC I/0Os on the Neural-THX Surround DownMix
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I/0 Configuration for D-Sub Pin Out Output
Systems

The DownMix provides eight channels of I/O on a single female 25-pin
D-sub connector. This connector is wired to the same pin-out as used
by Yamaha for interfacing their AES digital devices. If you choose not
to use the provided XLR breakout cable, the pin-out is as follows:

Table 1. DownMix (D-Sub version) Pin-Out

1 In Hot 1-2 |5 OutHot 1-2 |14 In Cold 1-2 |18 Out Cold 1-2
2 InHot 3-4 |6 OutHot 3-4|151In Cold 3-4|19 Out Cold 3-4
3 InHot 5-6 |7 OutHot 5-6 |16 In Cold 5-6|19 Out Cold 3-4
4 InHot 7-8 | 8 OutHot 7-8 |17 In Cold 7-8|21 Out Cold 7-8

Pins 10, 12, 13, 22, 24, 25 are connected to ground.

Pins 9, 11, and 23 are not used.

Figure 12. D-Sub I/0 on the Neural-THX Surround DownMix

I/0 Configuration for D-Sub Output Systems

with XLR Breakout Cable

e Input

1) 1&2: Left / Right

2) 3&4: Center / LFE

3) 5&6: Left Surround / Right Surround

4) N/A

e Output

1) 1&2: DownMixed Stereo Left / DownMixed Stereo Right

2) N/A

3) N/A

4) N/A
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Contact Information:

We're always interested in hearing from you. If you have a question
or a suggestion for making our product better please contact:

Neural Audio Corp.

11410 NE 122nd Way Suite 100
Kirkland, WA 98034
425-814-3200 (Main)
425-814-3204 (Fax)
support@neuralaudio.com
www.neuralaudio.com
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Warranty Information

NEURAL LIMITED WARRANTY POLICY August 1, 2006

Limited Warranty
Neural Audio Corporation (such specified entity referred to herein as “Neural”)
warrants to each original end-user purchaser or licensee (each, a “Customer”) of
hardware or software products manufactured by Neural (each, a “Product”), or of
non-warranty repair or other services provided by Neural (“Services”), that each
such Product and all such Services will be free from defects in materials and
workmanship that adversely affect the Product’'s performance or the Services’
intended purpose for a period (the “Warranty Period”) of:

e One year for hardware products

e 90 days for software licensed separately from Neural hardware Products

e The same period as the hardware product warranty for media of software

licensed as an integral part of any Neural hardware product.

e 90 days for services.
The Warranty Period for any Neural Product or Services will commence on the date
such Product is sold or licensed, or such Services are provided, to the Customer
entitled to rights under this Limited Warranty. Warranty rights are limited in each
case to the original Customer purchasing or licensing any Product or Services, and
are not transferable. Hardware and software Products manufactured by third parties
that are sold by Neural as components of Neural Products or otherwise will carry the
original manufacturer’s warranty, to the extent rights there under are available to
the Customer. Warranty support for Neural software constituting or included in any
Product or Services is limited to the version or release of the software currently
being provided by Neural to Customers at the time service is requested, and the
previous version or release of the software.

Warranty Claim Procedures and Remedies

In order to be entitled to rights under this Limited Warranty, the Customer must
notify Neural in writing within thirty (30) days after discovering a suspected defect in
any Product or Services, but before the expiration of the applicable Warranty Period.
Notice to a Neural dealer, system integrator, sales representative or other third party
is not notice to Neural. Following its receipt of any such Customer notice, Neural will
determine whether the reported problem is covered by this Limited Warranty. If
Neural determines that the problem is covered, Neural will authorize correction of
the defective Service, or repair of the defective Product, or return of the defective
Product for repair or replacement, or issuance of a credit, as deemed appropriate by
Neural in its sole discretion. Before shipping any Product to Neural, the Customer
must obtain a written Return Authorization from Neural, and provide any proof of
warranty eligibility requested by Neural. If these requirements are not met on any
return, the Product may be returned to the Customer collect.

Once a Return Authorization is obtained, the Customer is responsible for packing and
shipping the Product to which its warranty claim relates to a service facility
designated by Neural, with all shipping charges prepaid, within thirty (30) days after
receipt of the Return Authorization. Neural will pay for return of the repaired or
replacement Product to the Customer if the repaired or replacement Product is
shipped to a location within the country where the designated Neural service facility

Neural Audio Confidential Neural-THX Surround DownMix User’'s Manual
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is located. The Customer will be responsible for paying all duties, taxes, and shipping
and other charges for Products shipped by Neural to any other location.

Replacement Product Variations

Neural reserves the right to discontinue or modify any of its Products without notice
to any Customer. If Neural replaces any Product under this Limited Warranty, it may
substitute a Product determined by Neural to be of comparable quality and
functionality in the event the original Product purchased or licensed is no longer
available. In no event will Neural be liable to any Customer as a result of any
discontinuance or modification of any Product, or variance of any replacement
Product from the original Product purchased or licensed by the Customer.

Limitations on Coverage
Neural’s sole obligation under this Limited Warranty is to provide the Customer, at
Neural’s sole option, with correction of defective Services, or repair of any defective
Product, or a replacement in exchange for any defective Product, or a credit for the
price paid by the Customer for any defective Product or Services, as described
above. In no event will Neural be obligated to incur repair or replacement costs in
excess of the replacement cost of any defective Product or for costs incurred for
repair, attempted repair or replacement of defective Products, or correction or
attempted correction of defective Services, not authorized in writing by Neural. In all
cases determination of the extent of necessary correction, repair or replacement will
be at the sole discretion of Neural.
This Limited Warranty does not apply to, and Neural will not be liable and will not be
obligated under this Limited Warranty for, any defect, failure or damage due to any
cause other than defects in materials or workmanship in Products manufactured or
Services provided by Neural. Without limiting the generality of the preceding
sentence, Neural will not be responsible for damage to, or failure of, or need for
repair or correction of, any Product or Services due to or resulting from:

(1) Abuse, misuse, connection to incompatible equipment, negligence

or accident, or improper, faulty or inadequate installation, operation,

maintenance or care;

(2) Use of any Product in combination with equipment or software not

provided or specifically authorized by Neural, in writing, for use with

such Product;

(3) Damage to or deterioration of any Product during shipping or

storage, or while in the possession or custody of any party other than

Neural;

(4) Operation of any Product that is inconsistent with or outside of its

usual use or service or Neural’s published specifications, or in a

“hostile” environment (caustic, abrasive, etc.);

(5) Power surges or improper line voltage, or software viruses, or acts

of God such as thunderstorms, fire, explosion, flood, earthquake or

catastrophe, or other causes beyond Neural’s control; or

(6) Actual or attempted correction, repair, service, modification or

alteration of or to any Product or Services by personnel other than

Neural representatives.
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Limitations on Liability

EACH CUSTOMER’S RIGHTS ARE STRICTLY LIMITED TO THOSE SET FORTH
IN THIS LIMITED WARRANTY, WHETHER SUCH RIGHTS RELATE TO ANY
CLAIM AGAINST NEURAL BASED UPON STRICT LIABILITY, NEGLIGENCE,
BREACH OF CONTRACT, BREACH OF WARRANTY OR ANY OTHER THEORY OR
CAUSE OF ACTION. EXCEPT AS SPECIFICALLY SET FORTH IN THIS LIMITED
WARRANTY, NEURAL MAKES NO WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO PRODUCTS, SERVICE OR ANY OTHER MATTER, INCLUDING
WITHOUT LIMITATION (AND NEURAL EXPRESSLY DISCLAIMS) ALL
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, TITLE AND NONINFRINGEMENT, WHETHER ARISING FROM
STATUTE, COMMON LAW, CUSTOM OR OTHERWISE.

Neural has no control over the conditions under which any Customer uses any
software provided by Neural that is not an integral part of a Neural hardware
Product, and cannot and does not warrant the performance or results that may be
obtained by any Customer’s use of such software. Neural does not warrant that any
software provided by it (whether separately from or as an integral part of any Neural
hardware Product) will be error free or will run without interruption.

Any legal action against Neural based on breach of warranty or otherwise arising out
of this Limited Warranty must be commenced within ninety (90) days from the date
of expiration of the applicable Warranty Period provided under this Limited Warranty,
or the same is irrevocably waived. Damages recoverable by any Customer for any
claim of any kind against Neural, whether under this Limited Warranty or otherwise,
will not be greater in any case than the actual purchase price paid by the Customer
for the Neural Product with respect to which such claim is made. UNDER NO
CIRCUMSTANCES WILL NEURAL BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY KIND, INCLUDING
WITHOUT LIMITATION LOST DATA OR LOST PROFITS, WHETHER OR NOT
NEURAL HAD ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
Modification of this Limited Warranty

This Limited Warranty may be modified only by written notice from Neural to any
Customer entitled to rights hereunder. No statement or recommendation made or
assistance given by Neural or any other party to any Customer in connection with
any Product or Services or the Customer’s purchase of any Product or Services shall
constitute or be construed as a representation or warranty of any kind. All Product
demonstrations are for illustrative purposes only and do not constitute a warranty of
any kind. Neural does not authorize any of its dealers, system integrators or sales
representatives, or anyone else, to change or modify this Limited Warranty, or to
make any statements that supersede, modify or supplement this Limited Warranty.

Governing Law and Jurisdiction

This Limited Warranty shall be governed by and construed in accordance with the
laws of the State of Washington without regard to conflicts of laws provisions
thereof, and without regard to the United Nations Convention on Contracts for the
International Sale of Goods. Any legal action commenced by any Customer arising
out of or relating to this Limited Warranty must be brought and maintained, and
shall have its exclusive venue, in a state or federal court of competent jurisdiction
King County, Washington and each Customer irrevocably consents to the jurisdiction
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of such courts with respect to any action or dispute arising out of or relating to this
Limited Warranty.

KRR ROk END OF WARRANTY STATEMENT

5k 3K 5K 3Kk 3K 3K 3K 3k 3k 3k >k >k >k >k 3K 5K 5K 5K 5K Kk >k

IMPORTANT WARRANTY NOTES: As stated above, Third Party items that are
sold as components under a Neural Product are covered for the same period as the
Product Limited Warranty. Otherwise Third Party item(s) pass-through the
Manufacturer’s warranty.

Contact information

More information can be obtained by contacting: Neural Audio 11410 NE 122nd Way
Suite 100 Kirkland, WA 98034 (425-814-3200) www.neuralaudio.com weekdays
between the hours of 9AM PST and 5PM PST excluding recognized holidays.
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