Nneural audio.

Neural Loudness Control 5.1
Quick Start Guide

Neural Audio Corp. Confidential
Revision 1.0.0 U



Introduction

Thank you for purchasing the Neural Loudness Control solution for 5.1 volume
management. The Neural Loudness Control solution is a loudness leveling device
which uses advanced psychoacoustic and signal processing techniques to accurately
detect and regulate the perceived loudness of stereo and 5.1 sources, something
that can’t be accomplished with traditional energy-based volume management
solutions.

With consideration of many prior loudness evaluation methods such as Leq(A), Leq
(RLB), Zwicker / Fastl, or PPM, Neural Loudness Control incorporates the best of all
worlds in this unique product to provide the most accurate real-time loudness control
to date. By placing Neural Loudness Control in line with your program signal, rest
assured your audio levels will be regulated without sounding ‘squished’ or
compressed.

Input/Output

The Neural Loudness Control hardware comes in two I/0 flavors: balanced 110 ohm
AES/EBU through a D-Sub connection, and unbalanced 75 ohm BNC connectors. The
input/output channel configurations for either hardware type are:

Channel Input/Output

Left (stereo) AES 1
Right (stereo) AES 1
Center AES 2
LFE AES 2
Left Surr AES 3

Right Surr AES 3




Settings

Below is a list of all of the process parameters available under the General menu:

Operation

The Volume Loudness Control box will be fully functioning when the
operation parameter is set to In-Line. The processing of the box can
be bypassed by setting the operation parameter to Bypass.

Freq Comp

Frequency Compensation. Loudness studies dating back to Fletcher
/Munson in the 1930s have found that the human ear is more sensitive
to different frequencies at different loudness levels. Frequency
Compensation accounts for these differences by preserving the same
perceptual frequency balance as the input signal while correcting the
loudness to match a desired Target.
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E.g. With Frequency Compensation enabled at a medium level,
signals that fall below the Target level have more gain added to middle
frequencies than higher or lower frequencies to preserve the original
spectral balance. Conversely, signals that fall above the Target level
will have middle frequencies attenuated more than higher or lower
frequencies. Conveniently because Frequency Compensation applies
less gain to high and low frequencies, high or low frequency noise does
not become over-emphasized as in similar volume products.

Typical setting: Medium



Delay

The Neural Loudness Control solution has a latency of 64 msec.
Further audio delay can be achieved by setting the delay parameter if
desired.

Clk Src

Clock Source allows the DSP clock to be derived from any input
including the external Sync BNC input which accepts AES Ref, or
DARS. All inputs must reference the same clock source.

Below is a list of all of the process parameters available under the Loudness menu:

Target Level

The target perceived loudness level in dBFS. Typically this would be
set similarly to the Dial Norm/Dialog Level setting as found in an AC-
3/Dolby E stream.

Typical settings: -31 dBFS to -23 dBFS, depending on Dial Norm
settings

Ratio

The ratio parameter controls the amount of gain or attenuation that is
applied when loudness differences are measured. For example:

E.g. A setting of 1.00 indicates that for every dB of loudness
difference measured between the input signal and the target level, 1
dB of gain or attenuation will be applied.

E.g. A setting of 0.50 indicates that for every dB of loudness
difference measured between the input signal and the target level, 0.5
dB of gain or attenuation will be applied.

Upper Thresh

The Upper Threshold parameter represents the allowable distance
above the Target Level the input signal can range before attenuation.
If an input signal falls between the Upper Thresh and the Lower Thresh
in reference to the Target Level, no correction will be applied. For
example:



E.g. A setting of +dB indicates that audio content can range 4 dB
above the Target Level before attenuation is applied. Content arriving
louder than 4 dB above the Target will be appropriately attenuated.
-27 dBFS (Target) + 4 dBFS (Upper Thresh) = -23 dBFS (Upper
Thresh Value)

E.g. A setting of 0 dB indicates that attenuation will be applied to any
input signal exceeding the Target Level.

Lower Thresh

The Lower Threshold parameter represents the distance below the
Target Level the input signal can range before gain is applied. If an
input signal falls between the Upper Thresh and the Lower Thresh in
reference to the Target Level, no correction will be applied. For
example:

E.g. A setting of -5 dB indicates that audio content can range 5 dB
below the target level before gain is applied. Content arriving quieter
than 4 dB below the Target will be appropriately raised.

-27 dBFS (Target) + -5 dBFS (Lower Thresh) = -31 dBFS (Lower
Thresh Value)

E.g. A setting of 0 indicates that gain will be applied to any input
signal falling below the Target Level.

Freeze Window

The Freeze Window parameter sets the size of a window in dB where
small loudness differences that fall within this window are deemed
allowable. When loudness differences fall outside of this allowable
window then appropriate gain or attenuation is applied to control
loudness. The Freeze Window parameter can be effectively used to
limit the amount of small range gain variability. For example:

E.g. A window setting of 4 dB indicates that when the loudness level is
measuring within £2 dB of the target level that no further correction is
required. When the loudness level becomes further than £2 dB from
the target level then appropriate gain or attenuation is applied.

Typical settings: 2 dB to 4 dB

Noise Floor

The Noise Floor parameter controls the noise floor level. Input signals
below the threshold are considered too low and are not managed by
the loudness processing to avoid bringing up the noise level. Input
signals above the Noise Floor are considered valid and are managed by
the loudness processing.

Typical settings: -60 dBFS to -35 dBFS



Attack Time

The Attack Time parameter controls how quickly the processing will
respond to sharp onsets in loudness level.

Note: A compressor is present after the attack time processing to
catch any short-term loudness peaks which may pass through.
Typical settings: 20 msec to 80 msec

Release Time

The release time parameter controls how quickly the processing will
respond to sharp drops in loudness level.

Typical settings: 100 msec to 200 msec

Below is a list of all of the process parameters available under the Compressor
menu:

Compressor Thresh

A compressor is present to catch any short-term loudness peaks which
aren't fully captured by the attack time processing. The compressor
threshold parameter is set as the allowable short-term peak above the
target level.

Typical settings: 2 dB to 8 dB

Compressor Ratio

The compressor ratio parameter controls the amount of attenuation
that is applied when short-term peaks exceed the compressor
threshold. See the Ratio parameter for further detail.

Typical settings: 0.40 to 0.80

Final Limiter Thresh

A final limiter is present to control the absolute waveform peak level.
This parameter controls the output peak level in dBFS.

Typical settings: -10 dBFS to 0dBFS



Delay
The Neural Loudness Control solution has a latency of 64 msec.

Further audio delay can be achieved by setting the delay parameter if
desired.
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Meters

The Neural Loudness Control solution offers a number of interesting and meaningful
metering options under the Meters menu.

The LED ladder peak level meters to the left of the user screen can be configured to

display input or output levels. By toggling the Input or Output parameter, the front-
panel LED meter bars can display the Input or Output signal.

Loudness

The loudness meter displays the current perceptual loudness level being
measured by the Volume Management process.

Peak

The peak meter displays the current short-term peak level being measured by
the Volume Management process.

Correction

The correction meter displays the current gain or attenuation that is being
applied by the Volume Management process.

Presets

The following is a list of factory presets. These presets were designed as starting
points as you become comfortable with NLC. We recommend you start with one of
these presets, then tailor it to your preferences. Once you have NLC set to your
likings, save your settings to a new preset name.

Naming convention: Target Level + Nature of Processing + (with/ Dead-band)

**Dead-band refers to an area of the Loudness scale that is unaffected by NLC. This area is defined by
the Target, Upper Thresh and Lower Thresh settings.

Factory Presets:

Mild - The Mild presets are designed for very subtle loudness correction over longer periods of
time. They characteristically have lower Loudness Correction Ratios and slower Attack and
Release times. The secondary Compressor is set further away from the Target as to allow
more transients. The goal of these presets are to fine-tune long-term loudness levels while
preserving a majority of the original signal’s dynamic range.

Preset name=-31 MILD or Preset name=-31 MILD w/DB or
Preset name=-27 MILD or Preset name=-27 MILD w/DB or
Preset name=-23 MILD Preset name=-23 MILD w/DB
Input L/R=0.0 Input L/R=0.0

Input C=0.0 Input C=0.0




Input Ls/Rs=0.0

Input LFE=0.0

Output L/R=0.0

Output C=0.0

Output Ls/Rs=0.0
Output DownMix L/R=0.0
Output LFE=0.0
Operation=InLine
Target=-31.0
Ratio=0.650000

Upper Thresh=0.0

Lower Thresh=0.0

Freeze Window=2.0
Noise Floor=-50.0

Attack Time=30.0
Release Time=120.0
Compressor Thresh=5.0
Compressor Ratio=0.400000
Final Limiter Thresh=-1.0
Freqg Compensation=Medium
Delay=64.0
Meters=0utput

Input Ls/Rs=0.0

Input LFE=0.0

Output L/R=0.0

Output C=0.0

Output Ls/Rs=0.0

Output DownMix L/R=0.0
Output LFE=0.0
Operation=InLine
Target=-31.0
Ratio=0.650000

Upper Thresh=3.0

Lower Thresh=-3.0
Freeze Window=2.0
Noise Floor=-50.0

Attack Time=30.0
Release Time=120.0
Compressor Thresh=5.0
Compressor Ratio=0.400000
Final Limiter Thresh=-1.0
Freq Compensation=Medium
Delay=64.0
Meters=0utput

Medium - Medium presets have higher Ratios but slower release times. This allows for full
correction to be applied but overcomes a ‘nervous’ or ‘jumpy’ sound of fast processing. The
secondary Compressor is set further away from the Target as to allow more transients. The
goal of these presets are to achieve a consistent output while preserving some of the original
dynamics of the input signal.

Preset name=-31 Medium or
Preset name=-27 Medium or
Preset name=-23 Medium

Preset name=-31 Medium w/DB or
Preset name=-27 Medium w/DB or
Preset name=-23 Medium w/DB

Input L/R=0.0 Input L/R=0.0
Input C=0.0 Input C=0.0

Input Ls/Rs=0.0 Input Ls/Rs=0.0
Input LFE=0.0 Input LFE=0.0
Output L/R=0.0 Output L/R=0.0
Output C=0.0 Output C=0.0
Output Ls/Rs=0.0 Output Ls/Rs=0.0
Output DownMix L/R=0.0 Output DownMix L/R=0.0
Output LFE=0.0 Output LFE=0.0
Operation=InLine Operation=InLine
Target=-31.0 Target=-31.0
Ratio=0.950000 Ratio=0.950000
Upper Thresh=0.0 Upper Thresh=3.0
Lower Thresh=0.0 Lower Thresh=-3.0
Freeze Window=1.0 Freeze Window=1.0
Noise Floor=-50.0 Noise Floor=-50.0
Attack Time=20.0 Attack Time=20.0

Release Time=120.0 Release Time=120.0

Compressor Thresh=5.0
Compressor Ratio=0.400000
Final Limiter Thresh=-1.0
Freq Compensation=Medium
Delay=64.0

Meters=Output

Compressor Thresh=5.0
Compressor Ratio=0.400000
Final Limiter Thresh=-1.0
Freq Compensation=Medium
Delay=64.0

Meters=0utput

Aggressive — Aggressive presets have 1:1 Ratios and short Attack / Release times. The




secondary Compressor is set close to the target to reduce transients. Frequency
compensation has been turned off to allow equal spectral gain to be applied to the lowest of
input signals. The goal of these presets are to achieve very consistent outputs with limited

dynamic range.

Preset name=-31 AGGRESSIVE
Preset name=-27 AGGRESSIVE
Preset name=-23 AGGRESSIVE

Input L/R=0.0

Input C=0.0

Input Ls/Rs=0.0

Input LFE=0.0

Output L/R=0.0

Output C=0.0

Output Ls/Rs=0.0
Output DownMix L/R=0.0
Output LFE=0.0
Operation=InLine
Target=-31.0

Ratio=1.0

Upper Thresh=0.0
Lower Thresh=0.0
Freeze Window=2.0
Noise Floor=-50.0
Attack Time=5.0
Release Time=60.0
Compressor Thresh=2.0
Compressor Ratio=1.0
Final Limiter Thresh=-1.0
Freqg Compensation=0ff
Delay=64.0
Meters=Qutput

or Preset name=-31 AGGRESSIVE w/DB or
or Preset name=-27 AGGRESSIVE w/DB or
Preset name=-23 AGGRESSIVE w/DB

Input L/R=0.0

Input C=0.0

Input Ls/Rs=0.0

Input LFE=0.0

Output L/R=0.0

Output C=0.0

Output Ls/Rs=0.0
Output DownMix L/R=0.0
Output LFE=0.0
Operation=InLine
Target=-31.0

Ratio=1.0

Upper Thresh=3.0
Lower Thresh=-3.0
Freeze Window=2.0
Noise Floor=-50.0
Attack Time=5.0
Release Time=60.0
Compressor Thresh=2.0
Compressor Ratio=1.0
Final Limiter Thresh=-1.0
Freq Compensation=0ff
Delay=64.0
Meters=0Qutput

Contact Info

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



mailto:support@neuralaudio.com
http://www.neuralaudio.com/

NEURAL
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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 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.
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NEURAL
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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.

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.
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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
of such courts with respect to any action or dispute arising out of or relating to this Limited Warranty.

Rk xxkiiik END OF WARRANTY STATEMENT RRKK KA xx
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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