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GUIDE TO INSTALLATION AND OPERATION
Electromagnetic Compatibility

F@ This equipment has been tested for verification of compliance with FCC Part 15, Subpart B requirements for
Class A digital devices.

NOTE: This equipment has been tested and found to comply 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
when the equipment is operated in a commercial environment. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at his own expense.

This equipment has been tested and found to comply with the requirements of the EMC directive
2004/108/CE:

e EN 55022 Class A radiated and conducted emissions

e EN 55024 Immunity of Information Technology Equipment

e EN 61000-3-2 Harmonic current injection

e EN 61000-3-3 Limitation of voltage changes, voltage fluctuations and flicker

e EN 61000-4-2 Electrostatic discharge immunity

e EN 61000-4-3 Radiated electromagnetic field immunity — radio frequencies

e EN 61000-4-4 Electrical fast transient immunity

e EN 61000-4-5 Surge immunity

e EN 61000-4-11 Voltage dips, short interruptions and voltage variations immunity

How to contact us:

For technical assistance, please contact the Miranda Technical support centre nearest you:

Americas Asia Europe, Middle East, Africa, UK
Telephone: Telephone: Telephone:
+1-800-224-7882 +852-2539-6987 +44 (0) 1491 820222
e-mail: e-mail: e-mail:
techsupp@miranda.com asiatech@miranda.com eurotech@miranda.com
China France (only)
Telephone: Telephone:
+86-10-5873-1814 +33 (0) 1 55 86 87 88
e-mail: e-mail:
asiatech@miranda.com eurotech@miranda.com

Visit our web site at www.miranda.com
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1 XVP-3901 3G/HD/SD Up, Down & Cross Converter with Audio Processor

1.1 Introduction

The XVP-3901 is a highly integrated module designed to synchronize, convert and process 3Gbps, HD and SD
signals into 3G/HD/SD hybrid plants. The card offers a dual multi-rate 3G/HD/SD input and provides simultaneous
3G/HD and SD outputs. Each output path provides independent format, color space and aspect ratio conversion
necessary to maintain a constant signal format at each of the two outputs. With its new higher video quality using
advanced motion adaptive pixel based de-interlacing, the XVP-3901 provides outstanding results regardless of the
formats and conversions made.

A fiber input/output cartridge is offered as an option. This integrates and makes fiber connectivity easier to install and
configure. Once the cartridge is installed, the inputs or outputs are selectable through the control interface. The input
of the card allows you to select between fiber and copper inputs. The outputs offer 3G/HD path on copper and the SD
path on copper, but the fiber module allows you to select between the SD or 3G/HD outputs to be sent to each fiber
connector.

To further improve on-air presentation, the XVP-3901 offers a background keying capability which allows side panels
or letterbox black bars, introduced by aspect ratio conversion, to be filled with video or graphics from the second input.
The ARC function offers fixed presets as well as variable user configurable aspect ratios. The support of AFD (Active
Format description) SMPTE-2016, VLI (Video Line Index) RP-186 and WSS (Wide Screen Signaling) allows the card
to adjust its ARC automatically without any external intervention. It will also re-insert the proper AFD, VLI or WSS on
the output along with other HANC and VANC information. With the integration of the frame sync, incoming feed
signals can be synched to house and have the proper ARC when entering the facility. The XVP-3901 also offers a
video proc-amp with full YUV/RGB level controls and RGB gamut correction.

The XVP-3901 audio capabilities are equally advanced, with processing of up to 32 channels of audio, with automatic
delay to keep lip-sync. It provides shuffling and down-mixing, and options include dynamic processing (limiter,
compressor, and expander), loudness metering, and four AES inputs/outputs for additional flexibility.

The XVP-3901 has 2 on-board sockets for optional modules, including Dolby-E/Digital (AC-3) decoding, upmixing
using Linear Acoustic upMAX™ technology, Dolby-E encoding and Dolby Digital (AC-3) encoding. In addition to
Miranda’s own automatic loudness control (ALC) solution for up to eight programs, the XVP-3901 offers ALC using
the AEROMAX™ technology by Linear Acoustic, or Level Magic™ by Junger Audio, implemented using optional
modules.

One RS-422 port is provided for automation control of ARC/User presets and a second port for Dolby Metadata input
and output. 6 GPIs for user presets recall and input selection and 6 GPIs for their corresponding tally outputs.

The XVP-3901 generates audio/video fingerprints for both outputs (via an iControl option) to detect and measure lip-
sync errors in a broadcast facility.

1.2 Features

Up/Down/Cross/ARC converter with frame sync
Offers a multi-rate 3G/HD/SD input and simultaneous 3G/HD and SD outputs
Supported formats include: 1080p59.94, 1080p50, 1080i59.94, 1080i50, 720p59.94, 720p50, 1080p23,
1080p23sF, 1080p25, 1080p29, 480i59.94, 576i50
e Support for both Level A and Level B 3G formats

e Flexible HD/SD/URS reference input
e Advanced Video de-interlacing for higher image quality
e User-programmable additional fixed video delay up to 15 frames

XVP-3901 | 1
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MPEG pre-processor mode

Automatic ARC using AFD (SMPTE-2016) , Video index (RP-186) and WSS
Custom and fixed ARC presets

Keyer option for filling black pillars and letter box

Built-in proc-amp with YUV/RGB color correction and legalizer

Processes and converts Ancillary data such as closed-captions (CEA-608-B/CEA-708B), teletext (ETSI EN
300 706/0OP-47), time code and Dolby Metadata

Optional optical fiber module

Serial and GPIO ports for automation or audio metadata

16 channels embedded audio processing (32 channels internal)

Offers 4 AES inputs and outputs

Audio Downmix: 5.1 to Lt/Rt or Lo/Ro

Audio dynamic processor (compressor/limiter/expander)

Dolby E compatible

Audio metadata insertion, extraction and processing

Perfect audio/video synchronization plus additional audio fixed delay of up to 2 seconds
Compatible with Miranda audio processing cards like UAP and DAP
Optional Dolby-E/Digital (AC-3) encoder/decoder modules

Optional Linear Acoustic upMAX™ module

Optional Linear Acoustic ALC module

Optional Junger ALC module

Optional Miranda ALC up to 8 programs

A/V fingerprint generation (an iControl option) for lip-sync measurement

1.3 XVP-3901 Models

The XVP-3901 is available in models with reduced functionality for applications where the full capabilities of the XVP-
3901 are not required. The various models that are available are described below.

Note that each of these models can be upgraded to a fully-functional XVVP-3901 with the purchase of an
upgrade key. See Section 5.18 for details.

The Audio, Key/Fill and Dynamic Processing options described in Section 5.18 are available on all of these
models.

This chart summarizes the functionality of the various models

Models
Feature XVP-3901 | XVP-3901-FS | XVP-3901-DC | XVP-3901-UC | XVP-3901-XC
SD-to-SD with ARC o o o
HD-to-HD, 3G-to-3G (same format) . . . .
3G/HD-t0-3G/HD o .
SD-t0-3G/HD (720p/1080i/1080p) o .
3G/HD (720p/1080i/1080p)-to-SD . .
SD/HD to HD/SD .
Simultaneous 3G/HD and SD outputs .

2 | XVP-3901




1.3.1 XVP-3901 (full model)
This block diagram shows the functionality of the XVP-3901 full model.
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Figure 1.1 Functional block diagram XVP-3901
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This chart shows the video formats supported by the XVP-3901 at its inputs and outputs

[ MOD-DOLBY-DEC
O MOD-LA-DUP-701
B MOD-DOLBY-ENG-E

a
a
a

MOD-JA-ALC
MOD-LA-ALC
MOD-DOLBY-ENC-D

XVP-3901
Input 525 625 720p50 | 720p59.94 | 1080i50 | 1080i59.94 | 1080p50 | 1080p59.94
525 X X X X
SD
625 X X X X
720p50 X X X X
720p59.94 X X X X
1080i50 X X X X
1080i59.94 X X X X
HD
1080p23.98 X X X X
1080pSF23.98 X X X X
1080p25 X X X X
1080p29.97 X X X X
1080p50 X X X X
3G
1080p59.94 X X X X
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1.3.2 XVP-3901-FS

The XVP-3901-FS is a highly integrated 3G/HD/SD frame synchronizer, aspect ratio converter and video/audio signal
processor. It is similar to the full XVP-3901 except that it does not have up/down/cross conversion capabilities.

= Side panels input 1 3G/HD/SD
= B, o
3G/Ho/sD 1 ] ;
N 3G/HD/SD
2O } 5 OUTB
— [
P 5 av [l 18Ch advanced | | aamossD | | etan | PRI 16Ch : 1 FIBER
Deglitcher[ | Audio De-interlacer ARC Enhancer | [RCCILLE Audio Mux| | T 210
Demux :
REHN% g Genlock BRSSUAS GG, Teletext, TC, AFD & Audio Metadata Frocesscr'—l } 3 i Foenint
es
1 O-H ' /\ Th, e | [Auio Lovel et
2| samoe Lo Decoder, || 5.1 arﬁ.?{ﬁ:‘ hé:a;;gf LIS Loudness | Dolby ~ SJM/Mxm T O
AES IN Rate Upmixing || Downmix \ALL (‘,‘ ok Proc Proc Meter | Encoder [ @2
30“'" Converter orALG Y. 8 Ch 1 ] Os AES QUT
- = g [ 2 H T .
1O § e SUXM/M;:IX | B oL
RS-422 (A) :I-_._. 2 2
GPI 1/0 (6/6) Gontrol
RS-422 (B)
\/ XVP-3901-FS Functional Block Diagram \/
3G/HD/SD Frame sync/ARC & audio processor
VIDEQ XVP-3901-110/75-3TRP-F and 3DRP-F AUDIO XVP-3901-0PT-AUD [ XVP-3801-OPT-DP [ moD-DOLBY-DEC O moD-Ja-ALC
OPTIONS CuRlrapproprate flsr artidgs) OPTIONS M xve-asor-opr-aic [ XVP-3901-OPT-LM [ MmoD-LA-DUP-701  [] MOD-LA-ALC
B xvp-3901-0PTK I Mop-DOLBY-ENC-E [ MOD-DOLBY-ENC-D
Figure 1.2 Functional block diagram XVP-3901-FS
This chart shows the video formats supported by the XVP-3901-FS at its inputs and outputs
XVP-3901-FS
Input 525 625 720p50 | 720p59.94 | 1080i50 | 108059.94 | 1080p50 | 1080p59.94
525 X
SD
625 X
720p50 X
720p59.94 X
1080i50 X
1080i59.94 X
HD
1080p23.98 X
1080pSF23.98 X
1080p25 X
1080p29.97 X
1080p50 X
3G
1080p59.94 X

4 | XVP-3901
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1.3.3 XVP-3901-DC

The XVP-3901-DC is a highly integrated 3G/HD/SD downconverter and video/audio signal processor. It is similar to
the full XVP-3901 except that it does not have up and cross conversion capabilities.
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Figure 1.3 Functional block diagram XVP-3901-DC
This chart shows the video formats supported by the XVP-3901-DC at its inputs and outputs

XVP-3901-DC
Output SD
Input 525 625
525 X
SD
625 X
720p50 X
720p59.94 X
1080i50 X
1080i59.94 X
HD
1080p23.98 X
1080pSF23.98 X
1080p25 X
1080p29.97 X
1080p50 X
3G
1080p59.94 X

XVP-3901 | 5



GUIDE TO INSTALLATION AND OPERATION

1.3.4 XVP-3901-UC

The XVP-3901-UC is a highly integrated 3G/HD/SD upconverter and video/audio signal processor. It is similar to the
full XVP-3901 except that it does not have cross and down conversion capabilities.

. Side panels input —'(:)1
Line 2106 b2 . Thumbnail 3G/HD
Syne Lo() 2 OUTA
: ! aamD
| 2 0UTB
— i
W 16Ch | |Frame | | Fixed Advanced | | ScalerSDUP || Detail | PGS 16 Ch ! : 1 FIBER
Deglitcher | ;””'” Sync || Delay De-interlacer| |  3G/HD Pass | |Enhancer | [RCILIA| 4 | Audio Mux ! 2 10
emux
|
| - -
REF IN Q_j Genlock URS CC, Teletext, TC, AFD & Audio Metadata Processor }—, | | Fingerprint
G‘_ | |__Generator
Test/| |
/\ e Tone
Gen | | Audio Level Meter
1(:)—- —— Dolby 2x1/dx1
2(:)— Sample Decoder, || 5.1 Sh‘;m‘;m '"’F'?“Qf Audio || Dynamic |[RSIGHESS W ] summix 1 T )1
AES IN Bl rae B Upmixing|| Downmix :i"c = D:]: I N Vieter | Encoder ! X
3@“" Converter OrALC 4 8Ch 5 AES OUT
4(3__. - E [ axiia H .
= S || sumMix ()4
2 2
< <
Rs-422 (A) [l
GPI 1/0 (6/6) oot
RS-422 (B)
\/ XVP-3901-UC Functional Block Diagram \/
3G/HD/SD Upconverter & audio processor
VIDEQO XVP-3901-110/75-3TRP-F and 3DRP-F AUDIO XVP-3901-OPT-AUD [ XVP-3901-OPT-DP [ MOD-DOLBY-DEC O moD-Ja-ALC
0PT (with appropriate fiber cartridge) PTIONS ] nce; ! . e -
‘ PTIONS W xve-so01-opT-ac W XVP-3901-OPT-LM [ MoD-LA-DUP-701 [ MOD-LA-ALC
B xvP-3001-0PTK @ woD-DoLBY-ENC-E [l MOD-DOLBY-ENC-D

Figure 1.4 Functional block diagram XVP-3901-UC

This chart shows the video formats supported by the XVP-3901-UC at its inputs and outputs

XVP-3901-UC
Output HD 3G
Input 720p50 | 720p59.94 | 1080i50 | 1080i59.94 | 1080p50 |1080p59.94
525 X X X
SD
625 X X X
720p50 X
720p59.94 X
1080i50 X
1080i59.94 X
HD
1080p23.98 X
1080pSF23.98 X
1080p25 X
1080p29.97 X
1080p50 X
3G
1080p59.94 X
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1.3.5 XVP-3901-XC

The XVP-3901-XC is a highly integrated 3G/HD cross converter and video/audio signal processor. It is similar to the
full XVP-3901 except that it does not have up and down conversion capabilities.
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Deglitcher| | Aucio De-interlaer [| Converter [|Enhancer| [RLAEI 5| Audio Mux T 210
Demux . |
|
o | " -
REF IN | Genlock LA GG, Teletext, TC, AFD & Audio Metadata chessor}—l { Féngerp:mt
enerator
O« Test/| |
/\ w Tone
—_— 16Ch I Gon
1 (:)__, —— | Dolby 2x1/4x1
o Sample Decoder, || 5.1 Blgmgram I\g_alc;l/ Audio || Dynamic | FISIERESS] (5T 7] summiix — ©1
AES IN & 1 Rate = Upmixing || Downmix gi’éﬁa DI:Izy Proc Proc Meter | Encoder| [ 02
" .
30—“ Converter orALG . 8Ch | : O 5 AES OUT
4(:)——) = 5 1 2xi/4xt H T
= S| | summix ' oF
%] @ S—
=2 -
2 2
RS-422 (A) I
GPI 110 (6/6) ¢z Fontral
RS-422 (B)
\/ XVP-3901-XC Functional Block Diagram \/
3G/HD Cross-converter & audio processor
XVP-3901-110/75-3TRP-F and 3DRP-F AUDIO XVP-3901-OPT-AUD [ XvP-3901-OPT-DP O MoD-DOLBY-DEC O moD-JA-ALC
(with appropriate fiber cartridge) ADTIANC
OPTIONS W xvp-3201-0PT-ALC W XVP-3901-0PT-LM O MmoD-LA-DUP-701 O MmoD-LA-ALC
W XVP-3901-0PTK B woD-DOLBY-ENGE [l MOD-DOLBY-ENC-D

Figure 1.5 Functional block diagram XVP-3901-XC

This chart shows the video formats supported by the XVP-3901-XC at its inputs and outputs

XVP-3901-XC
Output HD 3G
Input 720p50 | 720p59.94 | 1080i50 | 108059.94 | 1080p50 | 1080p59.94
720p50 X X X
720p59.94 X X X
1080i50 X X X
1080i59.94 X X X
HD
1080p23.98 X X X
1080pSF23.98 X X X
1080p25 X X X
1080p29.97 X X X
1080p50 X X X
3G
1080p59.94 X X X

XVP-3901 | 7



GUIDE TO INSTALLATION AND OPERATION

1.4 Front Card-edge Interface

The front card-edge of the XVP-3901 incorporates
three elements:

e Status LED (see section 3.2)
e Select Button (see section 4)
e ABUS connector (see section 2.5)

Select

Status :i: FIEE
£ I.I

XVP-3901

ABUS connector
Status LED SELECT button

Figure 1.6 Front card-edge layout
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2 Installation

2.1 Installation of Rear Connector Panels

Miranda Densité-series cards are each associated with a rear connector panel, which must be installed in the Densité
frame before the card can be inserted.

The XVP-3901 card is designed to fit into Miranda’s Densité-3 frame. Six different rear connector panels are available:

o XVP-3901-75-3DRP-F Double-slot-width panel with 75Q audio and fiber 1/0O
o XVP-3901-110-3DRP-F Double-slot-width panel with 110Q audio and fiber I1/O
e XVP-3901-75-3TRP Triple-slot-width panel with 75Q audio

o XVP-3901-75-3TRP-F Triple-slot-width panel with 75Q audio and fiber I/O

o XVP-3901-110-3TRP Triple-slot-width panel with 110Q audio

o XVP-3901-110-3TRP-F Triple-slot-width panel with 110Q audio and fiber 1/0

See section 2.6 for details of the signal connections available on each of these panel types.

All cards and rear panels can be installed with the frame power on. The card has connectors which plug into a mid-
frame mother board for distribution of power and for connection to the controller card, and a second connector which
plugs directly into the rear connector panel for input and output.

The rear connector panel must be installed with the card out of the frame.

e Toremove an existing card from the slot, tilt up the swivel handle on the front of the card to lever the connectors
apart, then use the handle to pull the card straight out of the slot.

Figure 2.1 Densité-3 frame — rear panel installation
To install the connector panel:
1. Ifacard isinstalled in the slot whose rear panel is being changed, remove it as described above.

2. Remove the existing panel (either blank or belonging to an existing card that is being changed) by releasing the
captive screw(s) at the bottom.

3. Position the new panel and secure it in place with the captive screw(s) at the bottom.

XVP-3901 | 9
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2.2 Card Installation

Once a matching rear connector panel has been installed, install the XVP-3901 card as follows:

1. Open the front panel of the frame.

2. Slide the XVP-3901 card into the slot and push gently on the handle to seat the connectors.

The card should be inserted into the right-most slot associated with the double-slot or triple-slot rear panel.
Inserting the card into the wrong slot will not damage the card, and will be flagged by the on-card status LED

flashing red to indicate that there is no connection to the rear panel.

3. Close the front panel of the frame.

2.3 Installation of the Optical Interface (option)

Refer to Annex 3 on page 141.

2.4 Installation of the Audio Modules (option)

Refer to Annex 4 on page 143.

2.5 ABUS Connection to Companion Audio Cards

When the XVP-3901 is used in conjunction with one or
two companion audio cards (Miranda’s AAP, DAP or
UAP series), the ABUS flat cable must be installed
between the ABUS connector of the XVP-3901 and the
connectors on the audio cards. The ABUS flat cable is
supplied with the audio card.

Note that audio cards from the Densité 2RU series will
require 3RU extenders for both the card and the
associated rear panel in order to fit into the Densité
3RU frame with the XVP-3901.

Note: If only one audio card is used, you must use the
two end connectors on the ABUS cable, and leave the
center connector unplugged

T L Lul Ll Ll
X
Extenders
3 ¥ v
o
(o]
o
=Y
C o
> >
D o
X X
X X
X X
X X
[ ) )

Figure 2.2 ABUS flat cable installation
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2.6 Rear Panels and Connectors

2.6.1 Images of rear connector panels

s

XVP-3901-75-3DRP-F  XVP-3901-110-3DRP-F
R g
7\ /
()

©

©)  ;;_
o

XVP-3901-110-3TRP-F XVP-3901-75-3TRP

Figure 2.3 XVP-3901 Rear Panels

GUIDE TO INSTALLATION AND OPERATION

o 7
zgz :g 3 EEJ zgz Gof] GBetd

XVP-3901-75-3TRP-F XVP-3901-110-3TRP
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2.6.2 Summary of rear panel connections

The chart summarizes the connectors featured on each of the available XVP-3901 rear connector panels.

XVP-3901-75-3DRP-F

XVP-3901-110-3DRP-F

XVP-3901-75-3TRP

XVP-3901-75-3TRP-F

XVP-3901-110-3TRP

XVP-3901-110-3TRP-F

Double-slot-width panel * 7S
Triple-slot-width panel ¢ ¢ * ¢

CONNECTORS

Ref IN ¢ ¢ . L . .
Ref IN loop out . . 'S .

3G/HD/SD IN 2 2 2 2 2 2
3G/HD/SD OUT A 2 2 2 2 2 2
3G/HD/SD OUT B 2 2 2 2 2 2
AES IN (110Q) on WECO 4 4

AES IN (75Q) on BNC 4 4

AES OUT (110Q) on WECO 4 4

AES OUT (75Q) on BNC 4 4

AES 1/0 (110Q) on D-SUB 4/4

AES /O (75Q2) on D-SUB 4/4
GPI (6 in/6 out) & RS-422 B on D-SUB . 3 . 3 . .
RS-422 A on RJ45 ¢ ¢ . . . ¢
Fiber I/O module . * . ¢

2.6.3 Details of rear panel connections

REF IN — Studio reference input

For external synchronization, connect a black studio reference signal to the BNC labeled REF IN.

e The loop (where available) must be terminated if not used.
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The reference input must conform to SMPTE 170M/SMPTE 318M/ITU 624-4/BUT 470-6 for standard definition
signals and SMPTE 274M / SMPTE 296M for high definition signals and is used to phase the HD/SD SDI outputs to
the studio. A reference mismatch may occur if there is a difference between the input video format’s frame rate and
the reference format’s frame rate. When a mismatch occurs, the output will freeze to the reference frame rate and
produce an input error and the card-edge Status LED will turn red to indicate the mismatch.

Note that in the case of HD signals of the same frame rate, any reference signal may be used to genlock any output
signal, regardless of scan type (progressive or interlaced). When a 720p/tri-level sync reference signal is used with an
interlaced output, the output is synchronized but there may be a delay of one field depending on when the
synchronization started.

3G/HD/SD SDI IN — Serial digital HD/SD input

Connect up to two serial digital video signals, conforming to the SMPTE 424M standard for 3G input signals, SMPTE
292M standard for HD input signals or SMPTE 259M standard for SD input signals, to the BNC labeled HD/SD SDI
IN. The XVP-3901 will automatically switch to the detected line/frame rate format.

3G/HD/SD SDI OUT — Serial digital video outputs

The XVP-3901 provides two pairs of 3G/HD/SD SDI video outputs on BNC connectors, labeled 3G/HD/SD SDI OUT
Al & A2, and 3G/HD/SD SDI OUT B1 & B2. The SDI video signal conforms to the SMPTE 424M, SMPTE 292M or
SMPTE 259M-C standard.

AES IN / OUT — Discrete AES3 digital audio inputs and outputs (8)

The AES inputs and outputs can be configured for 110 ohm impedance using WECO connectors, or 75 ohm
impedance using BNC connectors. The choice is made through the use of an appropriate rear connector panel.

Rear Panel Type Connector / Impedance
XVP-3901-110-3TRP-F | WECO 110Q
XVP-3901-110-3TRP WECO 110Q
XVP-3901-75-3TRP-F BNC 75 Q
XVP-3901-75-3TRP BNC 75 Q

To allow for a double-width rear panel, two versions (75 Q and 110 Q) of a panel with the AES IN and OUT presented
on a 26-pin D-SUB connector are available:

Rear Panel Type Connector / Impedance
XVP-3901-110-3DRP-F | D-SUB 26 110Q
XVP-3901-75-3DRP-F D-SUB26 75Q
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The pinout of the D-SUB connector for both XVP-3901-110-3DRP-E Pin # XVP-3901-75-3DRP-F
110Q and 75Q rear panels is shown in this chart. 110 Ohm rear 75 Ohm rear
AES IN 1 (Hi) 1 AES IN 1
AES IN 1 (Lo) 10 GND
AES IN 2 (Hi) 2 AES IN 2
AES IN 2 (Lo) 11 GND
) AES IN 3 (Hi) 3 AES IN 3
® AES IN 3 (Lo) 12 GND
AES IN 4 (Hi) 4 AES IN 4
3@
3 AES IN 4 (Lo) 13 GND
%
e3¢ AES OUT 1 (Hi) 5 AES OUT 1
eo®
ggg AES OUT 1 (Lo) 14 GND
e’ AES OUT 2 (Hi) 6 AES OUT 2
AES OUT 2 (Lo) 15 GND
() y AES OUT 3 (Hi) 7 AES OUT 3
AES OUT 3 (Lo) 16 GND
AES OUT 4 (Hi) 8 AES OUT 4
AES OUT 4 (Lo) 17 GND
19, 20, 21,
GND 22, 23, 24, GND
25, 26
N/C 9,18 N/C

Fiber 1/0 — Fiber-optic inputs and outputs
Rear panels whose part number ends in —F incorporate a fiber optic interface. The interface consists of two parts:
e A socket on the rear panel into which an SFP interface module is plugged

e An SFP (Small Form-factor Pluggable) module into which the optical fibers are plugged, and which incorporates
the optical/electrical interface

The optical fibers must be terminated in an LC connector.

See Annex 3 for instructions on installing and removing the SFP interface module, and for plugging and unplugging
the LC-terminated fibers.

The current SFP modules supported are:

SFP Modules Description

SFP-RR-LC Dual Rx module with LC connector

SFP-TT-S13S13-LC | Dual Tx module at 1310 nm with LC connector

SFP-RT-S13-LC Single Rx and Tx transceiver module at 1310 nm with LC connector
SFP-R-LC Single Rx module with LC connector

SFP-T-S13-LC Single Tx module at 1310 nm with LC connector
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GPI/RS-422 B — GPI I/0 and Metadata I/O
The rear panel connector on a 26-pin D-SUB

provides: Function I/0 Pin #
e 6 GPI: 4 to recall user-configurable presets GPI'1 (USER1) In 14
and 2 for input selection. GPI 2 (USER2) In 5
e 6 GPO: output _taIIies for th_e selected user GPI 3 (USER3) In 15
preset and the input selection. GPI 4 (USER4) In 6
. RS-422 Tx/Rx differential pair: serial port GPI 5 (INPUT 1) In
for audio metadata
GPI 6 (INPUT 2) In 17
GPIl and GPO are both contact closure to_ground, —\ GPO 1 (USER1) Out 22
except GPI 1 and GPI 5 which can also trigger
events on contact release. L) GPO 2 (USER2) Out 23
GPO 3 (USER3) Out 24
0% GPO 4 (USER4) Out 25
3@
e _® GPO 5 (IN1 SEL.) Out 26
20
ggg GPO 6 (IN2 SEL.) Out 18
° o ° RS422-TX1 (+) Out 19
° RS422-TX0 (-) Out 11
RS422-RX1 (+) In 12
® J RS422-RX0 (-) In 21
- 1,2,3,4,
GND 8,9, 10,
13, 16, 20
RS-422 A — Machine Control Interface (RJ45 socket):
RS-422 Label Pin #
RS422-TX+ 1
RS422-TX— 2
[w] RS422-RX+ 3
RS422-RX— 6
N/C 4,5,7,8
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3 User Interface

3.1 Control options
The XVP-3901 can be controlled in three different ways:

e The local control panel and its push-buttons can be used to move through a menu of parameters and to adjust
parameter values (see section 4).

e Miranda’s iControl system can be used to access the card’s operating parameters from a remote computer, using
a convenient graphical user interface (GUI) (see section 5).

e Miranda’'s RCP-200 panel.

3.2 Card-Edge Status LED

The status monitor LED is located on the front card-edge of the XVP-3901, and is visible through the front access door
of the DENSITE frame. This multi-color LED indicates the status of the XVP-3901 by color, and by flashing/steady
illumination.

The chart shows how the various error conditions that can be flagged on the XVP-3901 affect the LED status.
o If acellis gray, the error condition cannot cause the LED to assume that status
e |f more than one LED status is possible for a particular error condition, the status is configurable.
See Section 5.19 for details.
e The factory default status is shown by a &

The LED will always show the most severe detected error status that it is configured to display, and in the chart error
severity increases from left to right, with green representing no error/disabled, and flashing red the most severe error.

LED Status
Flashing

Error Condition Green | Yellow Red Red
Cooling Fan 1 error o
Cooling Fan 2 error o
Health Error o
No Rear o
Input 1 video error D
Input 2 video error o
Input 2 format mismatch D
Input 2 failover Dk
Fiber selection error <
Carrier 1 detect error o
Carrier 2 detect error (keyer mode) <
Carrier 2 detect error (switcher mode) D
Carrier 2 detect error (failover mode) o
Reference missing o

(continued)
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LED Status
Flashing
Error Condition Green | Yellow Red Red
Reference mismatch Dg
Card System error o
Manual Freeze o
Test Mode o

AES 1 presence error

AES 2 presence error

AES 3 presence error

AES 4 presence error

Silence detected Channel 1

Silence detected Channel 2

Silence detected Channel 3

Silence detected Channel 4

Silence detected Channel 5

Silence detected Channel 6

Silence detected Channel 7

Silence detected Channel 8

Silence detected Channel 9

Silence detected Channel 10

Silence detected Channel 11

Silence detected Channel 12

Silence detected Channel 13

Silence detected Channel 14

Silence detected Channel 15

DN IR IOCH DGR DN IOCH DG IDCN IDCR DGR IOCR IDCH IDCH IO IDCR IDCR IOCR DR DO D

Silence detected Channel 16

& : Factory default.

If the LED is Flashing Yellow, it means that the card is selected for local control using the Densité frame’s control
panel. See Section 4 for details.
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4 Local control using the Densité frame control panel

4.1 Overview

Push the SELECT button on the XVP-3901 card edge (see
Section 1.4) to assign the local control panel to operate the XVP-

3901. Use the control panel buttons to navigate through the
menu, as described below.

All of the cards installed in a Densité frame are connected to the

frame’s controller card, which handles all interaction between the CONTROLLER
cards and the outside world. There are no operating controls +

located on the cards themselves. The controller supports remote ESC @ ) @ SELECT

operation via its Ethernet ports, and local operation using its @

integrated control panel. Miran t}ya

The local control panel is fastened to the controller card by a Figure 4.1 Densité Frame local control panel
hinged connector, and when installed is located in the front

center of the frame, positioned in front of the power supplies. The panel consists of a display unit capable of
displaying two lines of text, each 16 characters in length, and five pushbuttons.

The panel is assigned to operate any card in the frame by pushing the SELECT button on the front edge of that card.
e Pushing the CONTROLLER button on the control panel selects the Controller card itself.
e The STATUS LED on the selected card flashes yellow.

The local control panel displays a menu that can be navigated using the four pushbuttons located beneath the display.
The functionality of the pushbuttons is as follows:

[+] [ Used for menu navigation and value modification

[SELECT] Gives access to the next menu level. When a parameter value is shown, pushing this button once
enables modification of the value using the [+] and [-] buttons; a second push confirms the new value

[ESC] Cancels the effect of parameter value changes that have not been confirmed; pushing [ESC] causes the
parameter to revert to its former value.

Pushing [ESC] moves the user back up to the previous menu level. At the main menu, [ESC] does not
exit the menu system. To exit, re-push the [SELECT] button for the card being controlled.

If no controls are operated for 30 seconds, the controller reverts to its normal standby status, and the selected card’s
STATUS LED reverts to its normal operating mode.

4.2 Menu for local control

The XVP-3901 has operating parameters which may be adjusted locally at the controller card interface.

e Press the SELECT button on the XVP-3901 front card edge to assign the Densité frame’s local control panel
to the XVP-3901

e Use the keys on the local control panel to step through the displayed menu to configure and adjust the XVP-
3901.

The complete menu structure is shown in Annex 1 to this document, beginning on page 131.
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5 Remote control using iControl

The operation of the XVP-3901 may be controlled using Miranda’s iControl system.

e This manual describes the control panels associated with the XVP-3901 and their use.
e Please consult the iControl User’'s Guide for information about setting up and operating iControl.

In iControl Navigator or iControl Websites, double-click on the XVP-3901 icon to open the control panel.

5.1 TheiControl graphic interface window

The basic window structure for the XVP-3901 is shown in figure 5.1. The window identification line gives the card type
(XVP-3901) and the slot number where the card is installed in its Densité frame.

There are four main sections in the window itself, identified in figure 5.1:

=101x]
[ | e 999OOTVO eS|

Videa P

Video Outputs Video Input / Output \

Input Select
@ Input 1
Audio Frocessing D Input2

Dynamic Pros.

Input’Output Config. hlnputz ] Deglitcher ] Freeze
Audio Dutputs Input Config

Input 1

Audio Modules
Input2

Dolby Metadata

["BMC Output Config

2 ALC
Oulput & HD OUT -
Fingerprint
Reference Output B $D OUT - 4

ABUS

Monitaring

Test

Factony / Presets
Options

\ Alaim config.

Infa

-

Current Preset
3
LISER 2
— I

Figure 5.1 XVP-3901 iControl graphic interface window

Section 1. The top section displays seven icons on the left. These icons report different statuses such as card
communication status, input signal and reference signal format and statuses. In some instances, they relate to
conditions defined through parameters settings.

DIIBO®TO

RFEM S25 HD
Input 2 status: 1920:1020i 59 94H=

lcon# 1 2 3 4 5 6 7
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Move the mou
If there isan e

The table below describes the various status icons that can appear, and how they are to be interpreted.
e In cases where there is more than one possible interpretation, read the error message in the iControl window to

se over an icon and a status message appears below the icon providing additional information.
rror, the error status message appears in the message area without mouse-over.

e If there are multiple errors, the error messages cycle so all can be seen
e The icon whose status or error message is shown is highlighted with a mauve background

see which applies.

Table —iControl Status Icon interpretation

Icon #1 — Manual Card Configuration

@

EEr
(green)
LTELY | Local card control active, The card is being controlled using the Densité frame control
panel, as described in section 4. Any changes made using the iControl interface will have
LOCAL no effect on the card.
(yellow)
Icon #2 — Input 1 status

©

(green)

Signal detected and valid.

©

Signal absent

(red) No rear
Reference mismatch
Video/TRS error
Icon #3 — Input 2 status

®©

(green)

Signal detected and valid

©

(red)

Signal absent

No rear

Reference mismatch

Format mismatch with output format (Key/Fill mode)

Video/TRS error
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Icon #4 — Audio Status

Audio OK

Yellow alarm condition detected on 1 or more channels

—~
=
£
[¢]
>
=

@ Red alarm condition detected on 1 or more channels

All audio disabled

—~
«Q
o
<
~

Card System Mismatch — the audio cards detected on the ABUS do not match the
configuration selected in the ABUS panel

@

(red)

Icon #5 — Reference

Reference OK. Mouse over to see the source of the reference, and its format, e.g.
External, NTSC

®

—~

Q
=
[]
[¢]
>

=

Reference missing

Reference absent

®:@

—~
«Q
=
Q
<
-

Icon #6 — Operation Mode

Operation mode: process — normal processing of the input signal

Operation mode: TEST — color bar and audio test tones enabled (see Sect. 5.16)

—~
E J Q
=
8 G
0]
Fi =]
=

,\
<

ol
g
2

Operation mode: Manual Freeze ON (see Sect. 5.2 — Freeze tab)

®

(yellow)
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Icon #7 — Health Monitoring

@ Hardware OK

(green)

e Hardware Health Monitoring (Fanl, Fan2, Hardware fault detected)

(red) If this icon appears red, return the card to Miranda and specify the error code.

Section 2. The left portion of the window contains access buttons for all the parameter groups, which become
highlighted when they are selected; the main panel (4) then displays the group’s set of parameters. Each of the

groups is described in detail below.

Section 3. The lower left corner of the window identifies the Preset currently in use or “Custom” if none is applicable.

Section 4. The main panel contains all the parameters specific to the group selected. It may contain several tabs to

help manage the different parameters.

Each of the panels associated with the groups accessed from the buttons in Section 2, and shown in Section 4, is

described individually in the following sections.

5.2 Video Input/Output panel

This panel allows input selection, second input operation
mode selection, and control of the deglitcher and freeze
functions.

Input Select: choose one of the two inputs connected to the
rear panel.

e Input 1&2 assignments are done in the Input/Output
Config Tab below.

e Note that the XVP will switch the inputs on the switch
line only when using this control and not while using
the Input Config controls.

e The video input status in the top section (icon #2 and
#3) refers only to the inputs selected here.
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Wideo Outputs

Audio Processing

Dynamic Proc.

Audio Outputs

Audio Modules

Dolby hetadata

Video Input § Output

Input Select
@ Input 1
) Input 2

Input/Output Config. 'InpulZ | Deglitcher Freeze

[~ Input Config

Input 1

Input 2

ALLC

-

Fingerprint

Reterence

BHC Output Config

Output A HD OUT =

ABUS

Output B S0 OUT b

Manitaring

Test

Factony / Presets

Options

Alarm config.
Infao

Current Preset

I USER 2

Figure 5.2 Video Input/Output panel



5.2.1 Input/Output Config Tab

Input Config: use the pulldowns to select the rear panel
input that will be used when the inputs are selected:

e BNC IN — use one of the electrical inputs

e Fiber IN — use one of the fiber optic inputs (1, 2 or
both will be listed)

e The pulldowns are greyed and non-functional if the
installed rear panel does not incorporate a fiber SFP
socket

e If the Fiber Input name is red in the pulldown, it
indicates that an appropriate fiber module has not
been detected in the SFP socket

BNC Output Config: Use the pulldowns to select whether
the named output will be HD or SD.

GUIDE TO INSTALLATION AND OPERATION

InputiOutput Config. ] Input 2 | Deglitcher Freeze SFF Info

Input Config

Input 1 BHC M1 -
Input 2 BHC M2 -

BHC Output Config

Output A HD OuUT i
Output B S0 ouT hd

Fiber Output Config

Fiber 1 OFF -

Fiber2 OFF -

Figure 5.3 Video Input/Output — I/O Config tab

Fiber Output Config: Use the pulldowns to turn the fiber transmitters for each output ON (either HD OUT or SD OUT)

or OFF

e This section of the panel only appears when a rear module with a fiber SFP socket is installed

e If the selection is invalid (e.g. no appropriate transmitter installed in the SFP socket) then the selection will be
red in the pulldown and a warning message will appear if it is selected

e Information about the installed SFP module can be found in the SFP Info tab, which only appears when a rear

module with a fiber SFP socket is installed

5.2.2 Input 2tab

Input 2 Mode: Specify the operation mode for the second
input using the pulldown. Available choices are:

» 2x1 Switch: when this mode is selected, the card can be
manually switched between the 2 inputs, using the radio

buttons in the Input Select area. Keep in mind that all
current settings (ARC, audio, etc.) will remain and be
applied to input 2.

> Fail Over: when this mode is selected, the card will

automatically switch from input 1 to input 2 when input 1

is lost for a delay longer than the Auto Switch Delay set
below.

¢ All current settings (ARC, audio, etc.) will remain and

be applied to input 2.

Input/Output Config. Input2 l Deglitchar | Freeze

Input 2 Mode

Failowver -

KewFill Qutput

Input Failowar Caonfig

Auto Switch Delay [ sec)

QO —00n

Figure 5.4 Video Input/Output — Input 2 tab

e The card will remain on input 2, even if input 1 returns to normal, until it is manually reset to input 1

Auto Switch Delay (sec): using the slider, set the Auto Switch Delay, from 0 to 15 seconds in steps of 1 second.

Some points to note for the Failover mode:

e The Failover mode only switches from input 1 to input 2, not from 2 to 1.
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e If input 2 and Failover mode are both selected, an error is reported by iControl and the card edge LED turns
red. The second input is always required in this mode.

¢ Both input signals must be present — the system cannot switch to input 2 if there is no signal there — and the
absence of either of the signals will be flagged as an error (icon #2 and card-edge LED red)

o |f there is no input 2, the iControl carrier detect icon for input 2 will be red, but no input error will be flagged.

» Key / Fill: when this mode is selected, the card uses input 1 as the main video input, and the second input is
used as background graphics to the output side panels or letterbox. For this mode to function properly:

e The second input must be the same format as the output.

e In order for the two signals to be properly phased at the keyer, it is necessary for the second input to be
timed between 414 pixels and 1 line+413 pixels ahead of the output timing.

o Ifthe second input is lost, the specified background color is used until the input comes back.
e Input 2 selection in the Input Select area is disabled in the Key/Fill mode.

The format and status for the second input is displayed in an icon at the top of the interface.

Key/Fill Output: Use the pulldown to select whether the Key/Fill output will be SD or HD.

5.2.3 Deglitcher tab

When the Deglitcher is active, the card supports a hot-switch InputiOutput Config, | Inputz | Degliteher | Freaze
between two signals (either on the same input, or between

the card’s two inputs) without producing a freeze on the Deglitoher

frame sync, and without producing artifacts on the output. ’DN—,

The deglitcher must be disabled when the input is

asynchronous to the reference. Otherwise, it will create Input timing to reference

audio and video glitches at the output.

Input 1: 0 lines 21.63 psec

Mode: select OFF or ON from the pulldown. Input 2: ‘ 1 lines 9.2 usec
¢ Note that the Deglitcher cannot be enabled for
1080p23, 1080p23sF, 1080p25 and 1080p29 -G
sources To be glitchless, both inputs must be less than one line apart

and synchronous to the reference. Refer to the manual for details.

For this mode to function correctly, the following requirements
must be met Fi 5.5 Video Input/O Deglitch b
i ) igure 5.5 Video Input/Output — Deglitcher ta
e The two inputs must be synchronized to the reference g P P g
e They must be phased within one line of each other

e They must be phased to within +/- % line of the HREF of the reference signal

The offset from the VREF can be variable, but a distance of greater than 10 lines could create an artifact in the active
video. If the two signals are more than 1 line apart, we will see a vertical jump at the moment of switching that is
proportional to the number of vertical lines of offset between the two signals. This will last for only one frame. There
may also be problems in the transition when in the AFD automatic or forced mode.

When a reference is present and the deglitcher is active, the card reports the difference in timing between the input
and the reference when the transition occurs.

e If the reference is missing when the deglitcher is activated, the Input timing to reference box will indicate
“Missing reference” in red, and the reference status icon at the top of the iControl window will turn red and show
the message “Reference missing”.

e If the deglitcher is OFF, the reference status icon will be grey, and its message will read “Reference absent”
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H=0 H=% line H=0 H=% line H=0
Line = x-1 Line = x | Line = x+1

Ref signal [ , [ , [

Signal A

Signal B

Signal C

0
1
Signal D [

Signal E [

Signal F

Signal G

To perform a glitch-free switch between two sources, they must be in the same clean switch region. A clean switch
region is contained within * ¥z line about an H=0 point in the reference signal, as shown by the dotted lines in the
figure. There is a clean switch region centered on every H interval. As you can see, vertical alignment with the
reference is not important for the deglitcher to operate properly.

You may switch between signals A, B or C, without any glitch, and also between signals D& E and signals F&G. Any
other transition, like A<D, will cause a vertical image shift for one frame.

To determine whether a clean hot switch is possible, you need to determine whether the two input signals lie in the
same clean switch region. There are two ways to measure the position of the signals with respect to the reference:

e Use the deglitcher tab in iControl (Input->Deglitcher)
e Use the controller menu in Appendix 2 (video>timing—>in timing to ref).

When the deglitcher mode is on, each of these sources will display the alignment offset between the reference signal
and the input signal. Knowing the offset for both input signals, you can determine if they are in the same clean switch
region. If so, any hot-switch between those two signals will be glitch less.

To determine the limits of a clean switch region, you must know the input’s line length in us. The first region is
delimited by +%2 line and -¥z line of the reference. For example, with an SD (525) signal the line length is 63.5 us and
so the first region lies between -31.76 us and 31.76 us. Other regions can be found by adding or removing a multiple
of line length to the two boundaries.

Example: for an SD (525) input signal, we have these clean switch regions:
-1 line and -31.76 ps to O line and -31.76 us

0 line and -31.76 us to O line and 31.76 us

Olineand 31.76 usto 1 line and 31.76 us

etc.
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Practical examples:

Example 1: we have two SD (525) sources, one that indicates an offset of -25 us with respect to the reference (A)
and the other an offset of -35 us (B). We know that a clean switch region limit is present at -¥2 line, which corresponds
to -31.76 us. We can now determine that this switch will not be clean, because the two sources are on opposite sides
of the limit, and are therefore not in the same clean switch region.

H=0 H=% line H=0
Line = -1 Line=0
I Iyl

Ref signal [
|

clean switch region #1 clean switch Jregion #2

Signal A

Signal B (1

-35us

Example 2: We have two SD (525) sources, one that indicates an offset of 50us with respect to the reference (A) and
the other an offset of 40us (B). We know that a clean switch region limit is present at + % line and another one at %2
line plus one line. These correspond to 31.76us and 95.28us. We can now determine that this switch will be clean,
because the two sources are inside the same clean switch region.

H=% line H=0 H=% line H=0 H=% line

| Line=0 | Line =1 |
Ref signal {1 {1
| | |
: clean switch Jregion #2 : clean switch region #3 :
[ [ y [
| | - |
Signal A ! ! (] !
| | H=0 |
. [ | V=t [
Signal B : =l !
: 40us ! :
[ ¢ i [
| 31.76us | |
[ [
< 50us ; :
[
W 95.28us wl
) VI
5.2.4 Freezetab InputiDutput Config. | Input2 | Deglitcher =~ Freeze
Freeze type: This is a pull-down menu with four options —
FIELD 1, FIELD 2, FRAME and BLACK. It determines the :
manner in which the XVP-3901 responds to a manual freeze, === T*# M
a video input switch (“hotswitch” as defined by SMPTE P o =
recommended practice RP-168, revised January 2002), a
loss of input signal or other input errors. The four possible [[] activate Manual Freeze

options yield the following results:
Figure 5.6 Video Input/Output — Freeze tab
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Freeze Option Auto Freeze Mode Manual Mode

e Field1 Freeze to last valid FIELD 1
e Field2 Freeze to last valid FIELD Freeze to last valid FIELD 2
e Frame Freeze to last valid FRAME
e Black Freeze to BLACK

Auto Freeze: This pulldown (ON/OFF) enables or disables the auto freeze function. In Auto Freeze mode, a
reference must be present to ensure a glitchless output when a freeze is activated. There are only two freeze
possibilities in Auto mode: freeze to last valid Field or freeze to black. When Auto Freeze mode is disabled, the
content of the active picture will reflect whatever garbage is present at the input but, if a reference is present, the
output synchronization will be maintained to avoid unlocking downstream equipment.

Manual: Select this checkbox to immediately freeze the output according to the mode selected in the Freeze Type
pull-down.

Note: The manual freeze setting is saved in the non-volatile memory of the card. If the manual freeze is activated and
the power is cycled, the card will start in freeze mode at the next power-up and the output will be invalid. Just turn off
the manual freeze to restore the output.

In all cases, audio will be muted when there is an input error. See the audio section for more information.

5.2.5 SFP Info tab

This tab only appears when a rear panel with a fiber SFP

.. R o . Input'Output Config. Input 2 Deglitcher Freeze SFFP Infa
socket is installed. These panels are identified by the suffix
—F in the panel name.
SFF Info
The data boxes in this tab identify the vendor name and part
number, and the incoming optical power in the case of a ‘endor Hame Mis
receiver. Fart Humber NiA
A B
Inzaming Optical Poweer (dBm): HiA HiA

Figure 5.7 Video Input/Output — SFP Info tab
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5.3 Video Processing panel

This panel contains color-correction parameters that apply to

X¥P-3901 [ 5L0T: 2]

=10l

the input signal. You can configure the video processor [ [viseo mputs outut {@@_@@g@ (M iran o) .,l
differently for an SD input than for a 3G/HD input. The card ideo Pracessing || FE1 529
will remember the different parameters and will load them video Outputs | Video Processing
automatically without user intervention based on whether the [g;;“;;g: Fgﬂﬂ‘::m”‘
video input is SD or 3G/HD. Ensure the card has a video Audio Prosessing ) ren ® on
signal of the desired format before changing the naris Basic || Advanced |
configuration. [T Al Gain :
g ’VJ'.-SDD O 00 JJ . ”
Proc Mode: Select whether the processing controls will be fudio Modier
resented in YCbCr or RGB format. Dolby Metadaio ¥ Gain
P . . AL ’V oo 2 @ | ”
e Itis important to understand that gain/offset values from  |lcingenint Chromianes Cain
the current Proc Mode will be applied to the newly Reference L,_,_Sm ) —00 1 ”
selected mode. This may cause adverse effect. To avoid aBUS
it, return the gain/offset values to their default values Monitoiing iack offset
(ZerO). Ted ’VJ'.VWD O 100 JJ 0 ”
|Factory.l’ Presets
RGB Gamut: When ON, all illegal YCbCr colors in the RGB Options R =
space will be clipped to a legal value. — L._,-_m g —00On ”
Infa
Current Preset
I Custom

5.3.1 Basic tab

Figure 5.8 Video Processing panel — Basic tab

All Gain: Sets Luma and Chroma gains, or G, B and R gains to a specific value. When other gains are individually set,
ALL GAIN reflects the average value of the combined gains.

The choice of processing mode made at the top of the panel determines what other controls are provided. The table

below lists the sliders and the available control ranges.

e For gain control, a nominal value of 0 represents 100% gain, while -800 represents 0% gain, and +800

represents 200% gain.

28 | XVP-3901

Y Cb Cr mode RGB mode
Slider name Range Slider name Range
All gain -800 to +800 All Gain -800 to +800
Y Gain -800 to +800 G Gain -800 to +800
Chrominance Gain | -800 to +800 B Gain -800 to +800
Black Offset -100 to +100 R gain -800 to +800
Hue (degrees) -180 to +180
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5.3.2 Advanced tab

This tab provides individual controls for each of these parameters. Video Processing
Proc Mode RGB Gamut
" (@ vChir ’V W OFF
Y Cb Cr mode RGB mode o RGE'I Elen
Basic Advanced
Slider name Range Slider name | Range Ff Gain = ‘
Y Gain -800 to +800 | G Gain -800 to +800 ':JG'?”” Tt |
Cb Gain -800 to +800 | B Gain -800 to +800 LJ-‘_SDD 2 —J |0 I‘
Cb Gain -800 to +800 | R Gain -800 to +800 roan b
"J-‘-SDD cj 00 “a u ”
Y Offset -100 to +100 | G offset -100 to +100
Cb Offset -100 to +100 | B Offset -100 to +100 ! orset b
’VJ"-WD Q 100 JJ 0 ”
Cr Offset -100 to +100 | R Offset -100 to +100 Ch Offset
’VJ"JDD Q 100 Jd 0 ”
Cr Offset
’76-‘-100 Q 100 Jd 0 ”

Figure 5.9 Video Processing — Advanced tab

5.4 Video Outputs panel — 3G/HD Output tab

This panel allows control over several aspects of the video [ |
Output: Wideo Input/ Dutput @ _@@‘9@ (ml
. . T - REM 525
e aspect ratio conversion hids
. FERAT N video Outputs
e timing control 36/MD Dutout |15 Butput |
- - Input Output
e image quality processing :”P” —
T
e metadata insertion. [t e
The upper portion of the panel is occupied by two video Audio Modules
screen images, labelled Input and Output. These screens do Dolby Metadats 720 x84 5934k Farmat | 1920 108Di88__ ¥ |
not show the actual video being processed by the XVP- AL
3901, but rather show graphic images that represent the B Fingerprint ARG | Timing | Advaneed | Meta | AFD | Dainteracer |
1 1 1 Input [ Output
geometric aspects of the input signal and the output that el g ) 4 Crom () eire panets (1)
results after it is exposed to the current ARC processing o3 [o == (u = @ [zs =
functions. The image is a green circle on a white Monitoring ~Tilt Linss) ~Fan (Pixels) Anamorphism (%)

. . L. P | - |
background; the circle is used because it is easy to see if it P T— |%E ! = CO= = |
. . . . . . ¥| Center i
is asymmetrical. Lines on the images indicate protected Lo e = Postion | Canter |
areas for the AFD implementation. eter i — ] [ita=s eriet

- | 5 [Left (P\xals)ﬁ Top (Lines)ﬁ
Aspect Ratio Conversion (ARC) modifies the video active % 7“?:5?“ o ==l E =
picture shape as the signal is converted between SD at 4:3 O e —— 129 Hﬂ“‘g"“?‘xe'ﬂ—"l = HDB°“°"““”“|f—"
. . . . o tP t = -
aspect ratio and HD/SD at 16:9 aspect ratio. If the input is I% Custom ' '
ustiom

simply stretched or squeezed to fit the output, the image will
be asymmetrically distorted; this is called anamorphic
distortion. If the image is expanded or contracted
symmetrically, it must be cropped, and/or have new blank
background segments added to it, in order to fill the output picture. The ARC processing in the XVP-3901 allows a
wide range of symmetrical and asymmetrical picture size modification, coupled with cropping and background
addition, to be applied to an input signal.

Figure 5.10 Video Outputs — 3G/HD Output
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When the Input AFD Mode is set to Auto, all the ARC settings are set automatically according to the AFD flag (see the
table in Annex 2 beginning on page 137) and cannot be changed by the user.

e There are some exceptions — with certain input AFD codes the masks can be customized. Each mask can be
customized for each different AFD code allowing different mask settings according to each specific code. For
certain AFD codes that are less used, the masks cannot be configured and will be de-activated.

The Input Screen

The Input preview screen shows the portion of the input image which will be presented at the XVP-3901 output. It has
a pull-down AFD Mode menu at the top right corner through which the user specifies how AFD (Active Format
Descriptor) information will be handled. Available choices are: [4:3, 16:9, Auto, Forced] for SD inputs and [16:9, Auto,
Forced] for HD inputs.

23HD Output i S0 Qutput | 2EMHD Output i SO Output |
Input Output Input Cutput
AFD Mode |43 - FAepect ratio: AFD Mode | 169 - Aszpect ratio: 16:8

/> I@l 1T [

720 3 9841 59.94Hz Farmat |1920><1DElDISEI 23 1020 3 1080 p, 59.994H A Format | 1920 x 1080i 59 -

Figure 5.11 Screens for 3G/HD output

You can configure the AFD mode differently for an SD input than for a 3G/HD input. The card will remember the
different parameters and will load them automatically without user intervention based whether the video input is SD or
3G/HD. Ensure the card has a video signal of the desired format before changing the AFD mode configuration.

Note 1 — Auto mode: When Auto is selected, all the ARC values are automatically set based on the AFD flag
detected at the input, and the ARC controls and presets described below are disabled. Annex 2 shows the AFD
functions implemented. If no AFD flag is detected at the input, the card uses the Default AFD flag specified in the
AFD tab

Note 2 — Forced mode: Forced mode is useful when the input AFD flag is unreliable, missing or if the user wants a
simple way to force the aspect ratio conversion. The function is the same as the Auto mode, except that the
incoming AFD flag is ignored, and a user-specified forced flag is used instead. As in the Auto mode, the ARC
controls and presets described below are disabled.

Note 3 —4:3 or 16:9: ARC settings can be manually set using the ARC tab controls.

The input screen shows how much of the input signal will appear at the output after the ARC processing in the XVP-
3901. It does so by showing any cropped portions of the image in blue.

The Output Screen
The output screen shows the final result of the ARC processing.

¢ The side panels and letterbox regions are shown in the selected background color
e The masks are shown in Gray

3G/HD output — A pull-down menu at the bottom of the screen allows the user to select the output format:

e 1920x1080p — Level A (mapping 1), 1920x1080p — Level B, 1920x1080i or 1280x720p, with the frame rate
matching the input.
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5.4.1 3G/HD Output — ARC tab

Under the ARC (Aspect Ratio Conversion) tab, several sub-
sections are found allowing extended control over how the
output will be displayed. For convenience, ARC presets are
available for frequently-encountered aspect ratio
conversions.

e These controls are disabled when the ARC Mode
pulldown on the Input Screen is set to Auto or Forced

You can configure the ARC parameters differently for an SD
input than for a 3G/HD input. The card will remember the
different parameters and will load them automatically without
user intervention based on whether the video input is SD or
3G/HD. Ensure the card has a video signal of the desired
format before changing the configuration.

When using manual aspect ratio mode (AFD mode is 4:3 or
16:9), the card will remember automatically all the
parameters for the different combinations of input/output

GUIDE TO INSTALLATION AND OPERATION

ARC i Timing | Advanced | Mata | AFD | De-Intarlacear |

Input
WCTop (%)

H Crap (%)

Output
Side Panals (%)

I === = = o PR ==

Tilt(Lines)
|
. ~
E Centar

Presats

Anamaorphic

Side Panels 25%

Crop 25%

1440

Custom

Fan (Pixels) Anamarphism (%)
r e r Y
u > o mal |
Fozition
ol asks
Huorizontal Verical
Left (Pixels) Top (Lines)
|D [ | |D s |
* | * |
Right (Pixzelz) Bottom (Lines)
||:| [ |D [ |
=] =]

Figure 5.12 Video Output 3G/HD - ARC tab

aspect ratio conversions (see the combinations below). This means you can configure the card once for each type of
conversion and then the card will restore the configuration automatically when the proper input format and

input/output aspect ratio is encountered.

e SD 4:3to3G/HD 16:9
e SD 16:9to 3G/HD 16:9
3G/HD 16:9 to 3G/HD 16:9

5.4.1.1 Input sub-section
Input: Crop — Horizontal and Vertical

The crop controls allow selection of a portion of the original image — the amount of horizontal and vertical cropping is

expressed as a percentage of the size of the original image.

The user can manually adjust the level of horizontal and vertical cropping. Horizontal cropping is done on an 8-pixel
basis. Vertical cropping is done on 4-line basis. To achieve non-symmetrical vertical or horizontal cropping, uncheck
the Center box underneath and position the image using the Tilt function described below.

Input cropping changes the scaling factor between the input and the output. If we crop the input (H&V) by 10%, the
output image is resized and scaled by +10%. By providing different H and V cropping, the user can produce an

anamorphic image.

The padlock icon appearing next to the data window allows the data to be “locked”. See the paragraph Locking
controls under Output sub-section below for a discussion of this option.

Input: Tilt

Once a smaller window has been established by cropping the input signal, it can be moved vertically (Tilt, expressed
in lines) within the original image to place the desired portion of the image in view. By default, a Center check box
beneath the Tilt scroll box forces the cropping window to be centered on the input window. When it is checked, the
necessary Tilt value will be calculated and displayed in the Tilt data window. You cannot tilt if the cropping value is

Zero.
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Input: Pan

Once this smaller window is established, it can be moved horizontally (Pan, expressed in pixels) within the original
image to place the desired portion of the image in view. A Center check box beneath the Pan scroll box forces the
cropping window to be centered on the input window. When checked, the necessary Pan value will be calculated and
displayed in the data window. You cannot Pan if the cropping value is zero.

5.4.1.2 Output sub-section

Output: Side Panels

This scrollable data entry box is used to shrink the width of the image so that the output image has blanked areas on
each side of the displayed picture, which occupy the indicated percentage of the screen width. These areas are
symmetric about the center, so a setting of 25% side panels would show a bar 12.5% of the screen width on each
side of the image. 25% is the maximum value; entering a smaller value reduces the width of the side panels, but crops
the image top and bottom. This control is disabled when the input is 16:9.

Output: Anamorphism

This control box allows the output image to be resized asymmetrically. Anamorphism is expressed in percent, where
positive values indicate an increase in width with respect to height, and negative values a decrease in width with
respect to height.

Output: Position

This pulldown allows the positioning of the output picture when side panels are in use. The picture can be moved
totally to the left, centered or totally to the right. This control is not available in Auto AFD mode or Forced AFD mode.
The picture will be centered by default when an ARC Preset is selected.

Locking controls

Represented by padlock icons, these buttons allow the V Crop, H Crop, Side Panels and Anamorphism controls to be
“locked”. When a control is locked, user access to that control is disabled. Changes to unlocked controls will not affect
the data values of locked controls. There is some interactivity within the locking function, as follows:

e If either V Crop or H Crop is locked, Anamorphism is unlocked.
o If either Side Panels or Anamorphism is locked, the other is unlocked, along with V Crop and H Crop.

5.4.1.3 Presets sub-section

For convenience in manual operation, several of the most common conversion situations are pre-programmed into the
XVP-3901, and can be quickly accessed. The available Presets change according to the AFD mode and Output
Format selections made using the pulldowns on the input and output screens.

The chart in Figure 5.13 illustrates graphically the effect of each preset on the input image.
¢ Only those presets for which an output is shown will appear on the Video Output panel.
e For example, when the input and output formats are the same, only the Bypass button will appear

¢ In all cases, a button labeled Custom will appear, and will be selected whenever the parameter settings do not
correspond exactly to one of the available presets

The advantage of using Presets is to provide a unigue conversion without having to specify the H&V scaling factor or
the percentage of cropping/side panels and anamorphism. When an ARC Preset is selected, it re-centers the output
picture in case of side panels or letterbox, but it does not affect the output masks.
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Output Format 16:9

Input
Format
(selected by AFD Mode pulldown) —__
4:3 16:9
Presets Output after ARC processing

Anamarphic

Side Panels 25%

Crop 25%

14:9

else

Bypass

Figure 5.13 Available Presets for various AFD Mode selections
(16:9 output)

5.4.1.4 Masks sub-section

Mask: Horizontal and Vertical

Sometimes with aspect ratio conversion, some of the edges of the original image are exposed in the output signal.
Often, there will be artifacts in the source along these edges, extending for several lines vertically or several pixels
horizontally after conversions. Masks are adjustable “curtains” which can be used to frame the output image, covering
up the edge artifacts and leaving a clean transition from image to mask.

Four scroll boxes with data windows for reporting and direct data entry are used to set the mask position on the four
sides of the output image. Top and bottom position are set in lines, while left and right position are set in pixels.

Masks should be adjusted by viewing the output on a video monitor and positioning the masks to cover edge effects
with a minimum loss of clean picture content. Usually masks are the final adjustment to be made. The masking is
shown on the top right Output screen by graying out the masked portion. Note that mask — or Background - color may
be changed in the Advanced tab. The maximum amount of masking that can be introduced depends on the image
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format, and is measured starting from the edges of the displayed image, as shown in the following table. Masks can
cover a maximum of 25% of the active area.

Note: all masks are adjusted in steps of 2 pixels or 2 lines. Available Presets for various AFD Mode selections (16:9
output)

5.4.2 3G/HD Output — Timing tab

The Timing tab provides access to timing adjustments which
affect the signal outputs. There are two slider controls, each

with a data reporting box which shows the current value, and
into which values can be typed directly. The total delay is LA LLE

. g ez
reported at the top of the window. JI5 ) o092 |

ARG Timing | Adwanced | Meta | AFD | Decinterlacer

Total Delay: processing delay plus 2 lines plus 4.11 psec

Horizantal § psec)

Vertical (lines): With this adjustment, a value ranging from — .
X . 4.1
16 to +15 lines compared to the reference or the processing o9 Y R 4
delay, may be set. This adjustment can be used in
conjunction with the horizontal timing adjustment. Additional Frame Delay 0Frame W

Horizontal (us): With this adjustment, a value ranging from

zero to the equivalent of 1 horizontal line in the current output Figure 5.14 Video Output 3G/HD - Timing
format compared to the reference or the frame boundary may

be set.

Additional Frame Delay: This parameter affects the overall processing delay of the card. It adds supplemental frame
delay to the current processing delay. This parameter will add a delay ranging from 0 to 15 interlaced frames (steps of
33 msin 59.94 Hz and 40 ms in 50 Hz) to the current processing delay. Without a reference, the normal processing
delay is 1 frame. You can extend this delay up to16 frames if the additional delay is 15. With a reference, up to 15
frames can be added to the frame sync delay which depends on the timings between the input and the reference.

Note that, in order to compensate for the processing delay of a Dolby-E/Dolby Digital decoder or a Dolby-E encoder
installed on the XVP-3901 or on the companion audio card, the additional frame delay must be set to at least one (1)
frame. On the other hand, if a Dolby Digital encoder is installed, the additional frame delay must be set to at least six
(6) frames for 59.94 Hz formats and at least five (5) frames for 50 Hz formats.

5.4.3 3G/HD Output — Advanced tab

The Advanced tab provides controls over the type and level of ARC | Timing Advanced | Meta | AFD | Deinterlacer
detail enhancement that will be performed, and the color of the [P PIeece
mask. The panel differs between 3G/HD output and SD output MPE® Preprocessor Mode | ON =

[retail Enhancer

N [
5.4.3.1 Image Processing section It oo |

MPEG Preprocessor Mode: This control changes the
functionality of the detail enhancer. When MPEG preprocessor
is activated (‘ON’), the adaptive detail enhancer will use a
psycho-visual model to increase the level of details and the
sharpness of edges without adding high frequency content that
may be difficult to encode at a lower bit rate on a downstream Changs..
MPEG encoder.

When the MPEG preprocessor is deactivated (OFF), the
adaptive detail enhancer will increase the details and the Figure 5.15 Video Output 3G/HD — Advanced tab

Background color
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sharpness of edges without causing ringing on the HD output. In this mode (‘OFF’), high frequency content is added
to the HD video output to improve graphic contents and characters. This setting is very useful for upconverted
material in character generation (CG) applications.

Detail Enhancer: Enhances the perceived sharpness of fine detail and edges. A single control adjusts both Horizontal
and Vertical detail enhancement: a slider and a data reporting/entry box allow the user to select a value ranging from
0 (no enhancement) to 7 (maximum enhancement). The default value varies according to the processing mode: 4 for
SD to HD mode and 0 for HD to HD mode.

5.4.3.2 Background Color section

The color patch (black by default) indicates the color that will be used for the masks, and will therefore surround the
output image when it does not occupy the full output screen. Click on the Change... button to open the Background
Colors window. This window includes YCbCr sliders with data entry boxes, and a color preview patch. The color is
represented by an 8-bit value for each component.

e If you have selected an illegal RGB color, it will be x|

flagged as “Invalid RGB” beneath the color patch, and

also within the color patch shown in the Advanced tab if ;;_ LC = EB
you apply it. This invalid RGB color will not be clipped by : o

the Gamut correction. Make sure you select a valid RGB ¢ A s |
color if you care about Gamut errors. ‘ Cancel ‘ | Apply | ‘ OK | ‘ Default |

e Colors for HD and SD masks are specified independently
when the corresponding output format is selected. The
same color is used in 720p and 1080i.

Figure 5.16 Background color

5.4.4 3G/HD Output — Meta tab
The Meta tab provides resources to deal with Metadata incorporated into the incoming signal.

5.4.4.1 Meta/ Meta sub-tab

Closed Caption section

Presence: this icon turns green in the presence of valid incoming EIA-708-B or EIA-608-B closed captioning data as
per SMPTE-334M when an HD source is installed or when line 21 closed captions are detected when an SD source is
installed.

Insertion: The pull-down is used to select between Auto or
OFF. Availability of these controls is affected by whether or
not Line 21 of the input SD or output SD signal has been
configured as blanking; see SD Input/Output Config
subsection below for details. Fresence 9

ARC | Timing | Advanced  Meta iAFD | De-interlacer

hileta i Hamedropper | Timecode | Teletext |
Closed Captions

Insertion

When Auto is selected, closed captioning information is
processed as follows: S
Line 23
e SD to 3G/HD Upconversion:

The closed-captioning information from line 21 field 1
and the V-chip information from line 21 field 2 of the VBl Insert Ao ¥
incoming 525-line signal may be inserted as ancillary
packets required for FCC compliance. NTSC and DTV
closed captions will be embedded, in the 3G/HD

Blanking

Figure 5.17 Video Outputs 3G/HD - Meta/Meta
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outputs, within EIA-708-B packets as per SMPTE 334M. CC1 from NTSC field 1 is up-converted to DTV service
1, and CC3 from field 2 is up-converted to DTV service 2.

e 3G/HD to 3G/HD Cross-conversion:
EIA-708-B closed captions are detected at the input and re-inserted into the output 3G/HD signal conforming to
the selected output 3H/HD format. EIA-608-B closed captions as per SMPTE 334M are not converted. Closed
captions insertion is disabled for 50Hz and 1080p23/1080p23sF/1080p25/1080p29 sources.

SD Input/Output Config section

Line 21: Specifies if line 21 (or line 23 in PAL) shall be considered as blanking or active video; this selection affects
Close Caption availability, controlled in the Close Caption sub-section of this tab (see above). Depending on the
settings and input/output selected, it also affects the output video, as shown in this table:

For 3G/HD Output:
Input Format  Line 21 Status CC Insertion  Effect on HD Output

3G/HD 60 Hz N/A Off No DTV closed captions.
N/A Auto DTV closed captions enabled

SD 60 Hz Blanking Off Input line 21 ignored for scaling, image slightly upscaled. No DTV closed captions.

Auto Input line 21 ignored for scaling, image slightly upscaled. DTV closed captions
enabled.

Active N/A Input line 21 has video. No DTV closed captions.

3G/HD 50 Hz N/A N/A No effect

SD 50 Hz Blanking (line 23) N/A Input line 23 ignored for scaling, image slightly upscaled. No DTV closed captions.
Active N/A Input line 23 has video. No DTV closed captions.

The Line 21 pulldowns in the SD Output Meta/Meta subtab and the 3G/HD Output Meta/Meta subtab follow each
other — change one and the other is also changed.

Blanking section
Insertion of the Vertical Blanking Interval content may be set to OFF or Auto, using the pull-down box. Insertion is
disabled if no VBI data is present.

e For HD outputs, VBI insertion may only be enabled when the detected input is HD.

e Audio, closed-captioning, time-code, and AFD data is not handled by this parameter. The only exception is
time code during HD-to-HD operation, in which case the user must enable this parameter along with the time
code insertion pulldown menu, in order to properly process time code insertion.

e HD to HD (same format): All incoming HANC packets within H blanking and VANC packets within VBI may be
bypassed to the output.

e HD to HD (different format) cross-conversions also supported.

e HD to HD blanking conversions are applied on luminance channel only. Packets in chrominance channel not
supported.

e VBl insertion is disabled for 1080p23/1080p23sF/1080p25/1080p29 input HD formats
e 3G to 3G conversions: same as for HD to HD conversions

5.4.4.2 Meta/ Namedropper sub-tab

Namedropper is a method of inserting control information for ARC | Timing | Advanced Meta | AFD | Dedinterlacer
down-stream graphics inserters. It is a waveform-shape
located on line 18 in SD, but a VANC packet on line 11 in HD.
The XVP-3901 detects the presence of Namedropper data in e )
the program arriving at its input, and flags it using the status

icon in this panel, which turns green when Namedropper data ) .
:s delectelsd.p whieh tums g W PP Figure 5.18 Video Output 3G/HD - Meta/Namedropper

Meta  Mamedropper ] Timecode | Teletext |
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5.4.4.3 Meta/ Timecode sub-tab

SD inputs: In the case of an SD input, the DVITC in the VBI ARC | Timing | Advanced  Mets | AFD | Dedinteracer
interval is transcoded into ATC time code packets for the
3G/HD output.

hleta | Namedropper Timecade i Teletext |

Timecode 1 Timecode 2

Two types of ATC packets may be produced in 3G/HD: Fresence Q|| Prsence I

e VITC 5D Detection Line 5D Detection Line

* LTC. Inzertion Aute W Inserion

VITC type time code is handled by Timecode 1 parameters

whereas Timecode 2 parameters handle LTC type time code Figure 5.19 Video Output 3G/HD - Meta/Timecode
insertion in 3G/HD. It is not possible to automatically detect 2

different lines of timecode. In order to have the possibility to enable and produce LTC type time code make sure to set
the SD Detection Line in Timecode 1 to a specific line number. Doing so will unlock the Timecode 2 parameters.

HD inputs: all incoming ATC packets (including type LTC) are bypassed to the HD output. Make sure to enable both
timecode and VBI (in Meta tab) parameters.

The XVP-3901 does not pass LTC type timecode detected within input HD formats 1080p23 / 1080p23sF / 1080p25 /
1080p29. It is not necessary to enable VBI to pass incoming VITC type time code for the aforementioned formats.

Timecode binary group data is guaranteed to be transparent from input to output, except for
1080p23/1080p23sF/1080p25/1080p29 input formats.

Presence: A presence icon is available for each type of incoming ATC packet. The Timecode 1 Presence icon turns
green when VITC type timecode is detected and the Timecode 2 Presence icon turns green when LTC type timecode
is detected. If the input is SD, then the presence of each icon depends on the selection of the SD Detection Line
parameter.

SD Detection Line: Select AUTO mode to automatically detect the line that contains the timecode. If time code
appears on multiple lines, the first is selected. Select a specific line if desired; this allows a choice to be made when
multiple time code lines are present. There is no AUTO selection available for Timecode 2.

Insertion: Insertion options are available through a pull-down menu, offering these choices:

AUTO: Time code is inserted if present; insertion is disabled if no time code is present.
OFF: Time code insertion at the output is disabled.

5.4.4.4 Meta/ Teletext sub-tab

ARC | Timing | Advancad hdeta iAFD | De-interlacer

In 50 Hz operation only, incoming teletext on SD signals Mets || Mamedropper | Timecode  Teletxd |
can be converted to OP-47 and inserted in the HD output. Inceming Teletest Teletext to OP-47 Selection
This panel configures this functionality. Fresence Lines

) =@ o wd| OF O= O [O1o
SD inputs — incoming SD Teletext waveforms conforming to MQ 2@ =P 1wd|| On D Or e
the ETSI EN 300 706 standard are converted to OP-47
packets and inserted in the outgoing HD signal. Q@ ©Q QP wQ| O e [ s

e The Incoming Teletext Presence indicators 7 to 22 29 20 2O =Q||[l5te meo (ma e

indicate the SD lines where teletext data, conforming Insettion Mode | OFF -
to ETSI EN 300 706, has been detected. lisealion i o =
e Use the checkboxes in the Teletext to OP-47 Selection Current Mode OFF

area to choose the lines whose teletext information will
be converted to OP-47 and inserted in the HD output.

Figure 5.20 Video Output 3G/HD - Meta/Teletext tab
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The insertion mode pulldown offers two modes of operation:
e OFF — no teletext packets will be inserted as OP-47 at the output

e AUTO - the incoming teletext from the lines selected in the Teletext to OP-47 Selection checkboxes above the
pulldown will be converted to OP-47 packets, and inserted in the outgoing HD signal, in the line selected in the
Insertion Line pulldown.

HD Inputs — incoming teletext (OP-47) is passed through to the output as received (PASS mode).

e The presence indicators 7 to 22 represent SD line number data detected in any incoming OP-47 packet. For
example, if presence indicators 8 and 10 are turned on, this indicates detected OP-47 data is carrying teletext
data derived from (or targeted for) SD lines 8 and 10.

e The Teletext to OP-47 Selection checkboxes are active, and can be configured so as to be ready when the
input is switched to an SD source. They have no effect on an HD source.

Current Mode — this databox displays the current operating mode — AUTO, OFF or PASS

5.4.5 3G/HD Output — AFD tab

The Active Format Descriptor (AFD) flag is used to identify the aspect ratio and protected areas of a video signal. The

XVP-3901 uses this flag in some cases to adjust the output aspect ratio and image cropping to obtain the best

possible presentation of the image. The AFD flag is implemented differently in SD and HD:

¢ In HD, the AFD flag (SMPTE 2016) is sent in an ancillary packet, normally found on line 11 in the vertical ancillary
space.

¢ In SD, the AFD flag may be sent as a VLI signal (RP 186), as a WSS signal (ITU-R BT.1119-2) for PAL only, and as
an AFD packet (SMPTE 2016).

When an AFD flag is present at the input, the card can perform an automatic adjustment of the aspect ratio. See the
appendix for more details.

5.4.5.1 Default settings section

Default/Forced: this text box is labeled according to the mode selected in the Input Screen pulldown in the Video
Output Group — see page 30

¢ In AUTO mode, labeled DEFAULT and shows the

ARC | Timing | Advanced | Meta AFD ' De-interlacer |

current default AFD code to be used if no valid AFD code  p.iauit settings
iS deteCted at the ian‘It' Lrefault |1B:9_8 || Change... | ,j Keep Last
¢ In FORCED mode, labeled FORCED, and shows the Contia
code that is forced into the system input regardless of the Incaming
actual input code. Friarity Detected
e In 4:3 (SD input) or 16:9 mode, the data box is empty - JeReE=ms | o] Ma
and the controls are grey. In this mode, ARC settings sz | A
can be manually set using the ARC tab controls. - WS e P | Ma
Outgaing
Change: Click the Change button to open the Select AFD Insertian Cantrol Inserted
panel showing the available AFD codes that could be used i e i |
as the default. Click on one to select it, then click Apply or
OK at the bottom of the panel.
Keep Last: click in this checkbox to use the last detected Figure 5.21 Video Output 3G/HD — AFD tab

AFD code at the input as the default code to be used in the
Auto mode when no AFD flag is detected. This box is
disabled in the Forced mode.
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5.4.5.2 Config section

Incoming — the three types of AFD are shown, with a presence icon for each, and a pulldown to establish the priority
of each type. The priorities are reset with each new selection; e.g. if AFD is 1 and VLI is 2, and you use the pulldown
to choose VLI priority as 1, then AFD will be bumped down to 2.

e Ignore a specific flag completely by selecting “Don’t use” as its priority level.

The available types depend on the input format — AFD only for HD inputs; AFD and VLI for SD-59.94 Hz inputs, and
all three types for SD-50 Hz inputs.

The set priority is used only during AUTO mode. The XVP-3901 will examine the incoming data in the selected order
of priority in order to extract the AFD data. If, in AUTO mode, an AFD flag is set to priority 1 and is missing at the
input, the XVP-3901 will use the incoming AFD flag set to the next priority level.

The Detected box shows the AFD code detected.

Outgoing — on the HD output, the AFD code shown in the Inserted box will be inserted in the line selected in the
Insertion Line pulldown, as an Ancillary Aspect Ratio packet (SMPTE 2016). Deselect the AFD checkbox to inhibit
insertion. Note that VLI and WSS flags cannot be inserted on HD-SDI signals.

5.4.6 3G/HD Output — De-interlacer tab

Some interlaced video sources are film-based originating AR || Timing | Advanced | Meta | AFD | Delnteracer
from 24p film images. For optimum scaling performance, it

would be best to de-interlace this type of source by simply

merging the source’s fields to recreate the original 24p image, Film hModa OH >

thereby introducing no de-interlacing artifacts prior to scaling

. Widea Over Film OM b
and format conversion.

Film mode: When The Film Mode selection is set to ON, the  Figure 5.22 Video Output 3G/HD - De-Interlacer tab
XVP-3901 monitors the input for film-based sequences and
applies the proper algorithm.

Film detection is provided for 3:2, 2:2 (59Hz and 50 Hz sources) and 5:5 sequences.

Video Over Film: When the film mode is enabled, turn ON the Video-Over-Film (VOF) function to detect and bypass
field-merging on certain video regions such as scrolling video characters over an entire film frame, thereby preventing
any unwanted combing effects.

There is only one de-interlacer on the card. Any changes made within this tab will be copied over to the De-interlacer
tab in the Video Output (SD) panel.

5.5 Video Outputs panel — SD Output tab

This panel allows control over several aspects of the standard definition video output:
e aspect ratio conversion
e timing control
e image quality processing
e metadata insertion.
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The upper portion of the panel is occupied by two video screen images, labelled Input and Output. These screens do
not show the actual video being processed by the XVP-3901, but rather show graphic images that represent the
geometric aspects of the input signal and the output that results after it is exposed to the current ARC processing

functions. The imgge i§ a green circle on gwhite N pr— o]
background; the circle is used because it is easy to see if it [ [ideo imputs cutput '@@_@@9@ :
is asymmetrical. Lines on the images indicate protected Vides Prosessi R 525
areas for the AFD implementation. video Qutputs | Vidleo Outputs
| 36/HD Gutput | S0 Dutput I

Aspect Ratio Conversion (ARC) modifies the video active Audio Precessing e e
picture shape as the signal is converted between SD at 4:3 Dynamis Proc R — R
aspect ratio and HD/SD at 16:9 aspect ratio. If the input is Audis Dutputs
simply stretched or squeezed to fit the output, the image will
be asymmetrically distorted; this is called anamorphic fuudio Modu ez
distortion. If the image is expanded or contracted SELATEE 720 x 464 69.99Hz 72054541 53,84 Hz
symmetrically, it must be cropped, and/or have new blank e
background segments added to it, in order to fill the output e [ —_--T
picture. The ARC processing in the XVP-3901 allows a wide ‘R*’“"“ VEnon ) Honp Sitepanst
range of symmetrical and asymmetrical picture size ":'“St: e | e

o . . . onitering ~Tilt (Lines) ~Fan (Pixels) [~Anamormphism (%)
mdodqmcatlont,) coupllgddwnh cropping andI background — o = . — B =
addition, to be applied to an input signal. T 2 Conter B Conter S F—

Options rese Masks
When the Input AFD Mode is set to Auto, all the ARC C HARC; — i '\ vertical
settings are set automatically according to the AFD flag (see W umoma | e | o
the table in Annex 2 beginning on page 137) and cannot be o Crop 25% — = =
e Right(Pixels) | Bottom (Lines)——

Changed by the user. Current Preset Custom ”U ”% ||D "%

e There are some exceptions — with certain input AFD Custarm

codes the masks can be customized. Each mask can
be customized for each different AFD code allowing
different mask settings according to each specific
code. For certain AFD codes that are less used, the
masks cannot be configured and will be de-activated.

Figure 5.23 Video Outputs — SD Output

The Input Screen

The Input preview screen shows the portion of the input image which will be presented at the XVP-3901 output. It has
a pull-down AFD Mode menu at the top left corner through which the user selects the aspect ratio of the input signal.
Available choices are: [4:3, 16:9, Auto, Forced] for SD inputs and [16:9, Auto, Forced] for HD inputs.

[ 26D dutput | 50 Duteut | [ B6MD Dutput | S0 Dot |
Input Output Input Output
AFD Mode | 169 bt Aspect Ratio: | 168 W AFD Mode | 43 b Aspect Ratio: | 168w

1280 = 720p 59.949Hz F20 = 4840 59 949 Hz 720 x 424 50 94H= 720 x 4840 59 949 Hz

Figure 5.24 Screens for SD output

You can configure the AFD mode differently for an SD input than for a 3G/HD input. The card will remember the
different parameters and will load them automatically without user intervention based on whether the video input is SD
or 3G/HD. Ensure the card has a video signal of the desired format before changing the AFD mode configuration.

Note 1 — Auto mode: When Auto is selected, all the ARC values are automatically set based on the AFD flag
detected at the input, and the ARC controls and presets described below are disabled. Annex 2 shows the AFD

40 | XVP-3901



GUIDE TO INSTALLATION AND OPERATION

functions implemented. If no AFD flag is detected at the input, the card uses the Default AFD flag specified in the

AFD tab

Note 2 — Forced mode: Forced mode is useful when the input AFD flag is unreliable, missing or if the user wants a
simple way to force the aspect ratio conversion. The function is the same as the Auto mode, except that the
incoming AFD flag is ignored, and a user-specified forced flag is used instead. As in the Auto mode, the ARC
controls and presets described below are disabled.

Note 3 —4:3 or 16:9: ARC settings can be manually set using the ARC tab controls.

The input screen shows how much of the input signal will appear at the output after the ARC processing in the XVP-

3901. It does so by showing any cropped portions of the image in blue.

The Output Screen
The output screen shows the final result of the ARC processing.

e The letterbox and side panel regions are shown in the selected background color

e The masks are shown in Gray

A pull-down menu at the top of the screen allows the user to select the output aspect ratio:

e Either 4:3, 16:9, or AUTO.

o AUTO output setting allows the XVP-3901 to automatically select between a 4:3 or 16:9 output aspect ratio. This
decision is based on factors including the input AFD flag during input AUTO or FORCED modes, and the ARC
settings during manual modes. The aim of this output AUTO mode is to reduce the amount of side panel or
letterbox regions. Refer to the AFD table at the end of this document in order to understand visually this mode of

operation.

SD Output AFD code insertion SD Output AFD code insertion

ncoming | 4:3 16:9 Auto | IneomINg 4:3 16:9 Auto
4:3 2 4:3 2 16:9 8 16:9 8 16:9 2 438 or 16:9 2 16:9 2
— — — — — 4:3 10 — —

4:3 3 4:3 3 16:9 11 4:3 3 16:9 3 4:3 11 16:9 3 16:9 3
4:3 4 4:3 4 16:9_4 16:9_4 16:9 4 4:3 4 16:9 4 16:9 4
4:3 8 43 8 16:9 9 43 8 16:9 8 44;?’3—_81? 16:9 8 16:9 8
43 9 4:3 9 16:9 9 4:3 9 16:9 9 4:3 8 16:9 9 4:3 8
4:3 10 4:3 10 16:9 8 16:9_8 16:9_10 4:3 10 16:9 10 16:9 10
4:3 11 4:3 11 16:9 11 4:3 11 16:9 11 4:3 11 16:9 11 16:9 11
4:3 13 4:3 13 16:9 11 4:3 13 16:9 13 4:3 13 16:9 11 4:3 13
4:3 14 4:3 14 16:9 14 | 16:9 14 | 16:9 14 4:3 11 16:9 14 16:9 14
4:3 15 4:3 15 16:9 15 | 16:9 15 | 16:9 15 4:3 8 16:9_15 16:9 15

Table 1 ARC decisions based on incoming AFD and 4:3/16:9/Auto mode selection

Note: when a choice of AFD flags is offered, preferred behavior can be set using the Alternate ARC control found
under the AFD tab.
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e The output format is shown at the bottom of the window: 720x484i 59; 704x484i 59; 720x576i 50: 704x576i 50.

» Note —when an HD input is down-converted to SD, the output Horizontal resolution can be selected as either
720 pixels (default) or 704 pixels. The choice is made in the Video Output — Advanced panel (see page 48)
and is displayed beneath the output screen. In all other cases the SD Horizontal resolution is 720 pixels.

5.5.1 SD Output — ARC tab

Under the ARC tab, several sub-sections are found allowing ARC | Timing | Advanced | Mets | AFD | Delnteracer |
extended control over how the output will be displayed. For Input Dutput
convenience, ARC presets are available for frequently- W Crop (%) H Crop (%) Letter Box (%)
encountered aspect ratio conversions. . > @ |ul%|£ |M%§

e These controls are disabled when the ARC Mode Titt(Lin2s) Pan (Pixels) Anamorphism (%)

| [ |
pulldown on the Input Screen is set to Auto or Forced 0 uI—L uEE
[ Center Fosition | Center W

b

You can configure the ARC parameters differently for an SD

. . . Fresets Tl ashes

input than for a 3G/HD input. The card will remember the — I Vet

different parameters and will load them automatically without — Lett (Pixelz) Top (Lines)

user intervention depending if the video input is SD or 0 el —
3G/HD. Ensure the card has a video signal of the desired Sk gt (F ey Sotiom (Lines)
format before changing the configuration. =k |n [ |D ||#
When using manual aspect ratio mode (AFD mode is 4:3 or Custom ] =]
16:9), the card will remember automatically all the -

parameters for the different combinations of input/output Figure 5.25 Video Outputs SD — ARC tab

aspect ratio conversions (see the combinations below). This
means you can configure the card once for each type of conversion and then the card will restore the configuration
automatically when the proper input format and input/output aspect ratio is encountered.

SD 4:3to SD 4:3

SD 4:3to SD 16:9

SD 16:9 to SD 4:3

SD 16:9to SD 16:9
3G/HD 16:9to SD 4:3
3G/HD 16:9 to SD 16:9

5.5.1.1 Input section

Input: Crop — Horizontal and Vertical
The crop controls allow selection of a portion of the original image — the amount of horizontal and vertical cropping is
expressed as a percentage of the size of the original image.

The user can manually adjust the level of horizontal and vertical cropping. Horizontal cropping is done on an 8-pixel
basis. Vertical cropping is done on 4-line basis. To achieve non-symmetrical vertical or horizontal cropping, uncheck
the Center box underneath and position the image using the Tilt function described below.

Input cropping changes the scaling factor between the input and the output. If we crop the input (H&V) by 10%, the
output image is resized and scaled by +10%. By providing different H and V cropping, the user can produce an
anamorphic image.

The padlock icon appearing next to the data window allows the data to be “locked”. See the paragraph Locking
controls under Output sub-section below for a discussion of this option.

Input: Tilt

Once a smaller window has been established by cropping the input signal, it can be moved vertically (Tilt, expressed
in lines) within the original image to place the desired portion of the image in view. By default, a Center check box
beneath the Tilt scroll box forces the cropping window to be centered on the input window. When it is checked, the
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necessary Tilt value will be calculated and displayed in the Tilt data window. You cannot tilt when cropping value is
zero.

Input: Pan

Once this smaller window is established, it can be moved horizontally (Pan, expressed in pixels) within the original
image to place the desired portion of the image in view. A Center check box beneath the Pan scroll box forces the
cropping window to be centered on the input window. When checked, the necessary Pan value will be calculated and
displayed in the data window. You cannot Pan if the cropping value is zero.

5.5.1.2 Output section

Output: Side Panels / Letterbox

This scrollable data entry box is used to shrink the width of the image so that the output image has blanked areas on
each side of the displayed picture, which occupy the indicated percentage of the screen width. These areas are
symmetric about the center, so a setting of 25% side panels would show a bar 12.5% of the screen width on each
side of the image. 25% is the maximum value; entering a smaller value reduces the width of the side panels, but crops
the image top and bottom. This control is disabled when the input is 16:9.

Treatment of Letterbox is similar, except that blanked areas are above and below the image.

Output: Position

This control allows the positioning of the output picture when side panels or letterbox are present. For side panels, the
picture can be moved totally to the left, centered or totally to the right. When letterbox is present, the picture can be
moved to the top, to the center or to the bottom of the frame. This control is not available in Auto AFD mode or Forced
AFD mode. The picture will be centered by default when an ARC Preset is selected.

Output: Anamorphism

This control box allows the output image to be resized asymmetrically. Anamorphism is expressed in percent, where
positive values indicate an increase in width with respect to height, and negative values a decrease in width with
respect to height.

Locking controls

Represented by padlock icons, these buttons allow the V Crop, H Crop, Anamorphism and Side Panels controls to be
“locked”. When a control is locked, user access to that control is disabled. Changes to unlocked controls will not affect
the data values of locked controls. There is some interactivity within the locking function, as follows:

e If either V Crop or H Crop is locked, Anamorphism is unlocked.
o If either Side Panels or Anamorphism is locked, the other is unlocked, along with V Crop and H Crop.

5.5.1.3 Presets section

For convenience in manual operation, several of the most common conversion situations are pre-programmed into the
XVP-3901, and can be quickly accessed. The available Presets change according to the AFD mode and Output
Format selections made using the pulldowns on the input and output screens.
The charts in figures 5.26a and 5.26b illustrate graphically the effect of each preset on the input image.

¢ Only those presets for which an output is shown will appear on the Video Output panel.

e For example, when the input and output formats are the same, only the Bypass button will appear

¢ In all cases, a button labeled Custom will appear, and will be selected whenever the parameter settings do not
correspond exactly to one of the available presets

The advantage of using Presets is to provide a unique conversion without having to specify the H&V scaling factor or
the percentage of cropping/side panels and anamorphism. When an ARC Preset is selected, it re-centers the output
picture in case of side panels or letterbox, but it does not affect the output masks.
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Output Format 4:3
(when selected on the SD Video Output panel)

Input
Format

lected by AFD Mod Iid
(selected by ode pulldown) 4:3 16:9

Presets Output after ARC processing

| Anamarphic

| Letter Box 25%

| 14:9

| Crop 25 % .

| Bypass

Figure 5.26a Available Presets for AFD Mode selections (4:3 output)
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Output Format 16:9
(when selected on the SD Video Output panel)

Input
Format
(selected by AFD Mode pulldown) 4:3 16:9
Presets Output after ARC processing

Anamorphic

Side Panels 25%

Crop 25%

14:9

SO

Bypass

Figure 5.26b Available Presets for various AFD Mode selections (16:9 output)

5.5.1.4 Masks section

Mask: Horizontal and Vertical

Sometimes with aspect ratio conversion, some of the edges of the original image are exposed in the output signal.
Often, there will be artifacts in the source along these edges, extending for several lines vertically or several pixels
horizontally after conversions. Masks are adjustable “curtains” which can be used to frame the output image, covering
up the edge artifacts and leaving a clean transition from image to mask.

Four Scroll boxes with data windows for reporting and direct data entry are used to set mask position on the four sides
of the output image. Top and bottom position are set in lines, while left and right position are set in pixels.

Masks should be adjusted by viewing the output on a video monitor and positioning the masks to cover edge effects
with a minimum loss of clean picture content. Usually masks are the final adjustment to be made. The masking is
shown on the top right Output screen by graying out the masked portion. Note that mask — or Background - color may
be changed in the Advanced tab. The maximum amount of masking that can be introduced depends on the image

XVP-3901 | 45



GUIDE TO INSTALLATION AND OPERATION

format, and is measured starting from the edges of the displayed image, as shown in the following table. Masks can
cover a maximum of 25% of the active area.

Image format | Pixels Lines
525 106 76
625 106 88

Note: all masks are adjusted in steps of 2 pixels or 2 lines.

5.5.2 SD Output — Timing tab

The Timing tab provides access to timing adjustments which ARG Timing | Aduanced | Meta | AFD | Delnteracer
affect the signal outputs. There are two slider controls, each
with a data reporting box which shows the current value, and vertical { Linas

into which values can be typed directly. The total delay is - I
reported at the top of the window. JI3 y 00|

Total Delay: 1 frame pluz 1 line plus21.0 pzec

Harizontal { psec)

Vertical (lines): With this adjustment, a value ranging from — . [l 7] i

16 to +15 lines, compared to the reference or the processing i Y Bl 4
delay, may be set. This adjustment can be used in

conjunction with the horizontal timing adjustment. Additional Frame Delay |0 Frame -

Horizontal (us): With this adjustment, a value ranging from

zero to the equivalent of 1 horizontal line in the current Figure 5.27 Video Outputs SD - Timing tab
operating format (e.g. ranging from 0 to 63.46 ps for 525-line

operation and 0 to 64.00 us for 625-line operation) compared to the reference or the frame boundary, may be set.

Additional Frame Delay: This parameter affects the overall processing delay of the card. It affects both the HD and SD
output by adding supplemental frame delay to the current processing delay. This parameter will add a delay ranging
from 0 to 15 interlaced frames (i.e. steps of 33 ms in 59.94 Hz and 40 ms in 50 Hz) to the current processing delay.
Without a reference, the normal processing delay is 1 frame. You can extend this delay up to 16 frames if the
additional delay is 15. With a reference, up to 15 frames can be added to the frame sync delay which depends on the
timings between the input and the reference.

Note that, in order to compensate for the processing delay of a Dolby-E/Dolby Digital decoder or a Dolby-E encoder
installed on the XVP-3901 or on the companion audio card, the additional frame delay must be set to at least one (1)
frame. On the other hand, if a Dolby Digital encoder is installed, the additional frame delay must be set to at least six
(6) frames for 59.94 Hz formats and at least five (5) frames for 50 Hz formats.
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5.5.3 SD Output — Advanced tab

The Advanced tab provides controls over the type and level of detail enhancement that will be performed, and the
color of the mask.

5.5.3.1 Image Processing section

Separate controls are provided for Horizontal and Vertical ARC || Timing  Advanced | Meta || AFD | Delntadacer
detail enhancement: Image Processing

Horz. Detail Enhancer Mode | Mediom Freq ™

Horz. Detail Enhancer Mode: this pull-down box controls the

type of horizontal detail enhancement, which may improve ert it Emnemsasos [FERRICT )
sharpness of textures and contours. Horz. Dlentail E:_r::hamer
e High Freq boosts high frequencies of the input signal vt et ]
e Medium Freq boosts medium frequencies of the input Wert, Detail Enhancer
signal <> I 1 00| |
Horz. Detail Enhancer: a slider and a data reporting/entry Baskaround colar HE to S0 Output Resolution

box allow the user to select a value in the range 0 (no

enhancement) to 7 (maximum enhancement). The default - Change || " 8= 20 piels |

value is 1 for HD to SD mode, and O for SD to SD mode

Vert Detail Enhancer Mode: this pull-down box controls the Figure 5.28 Video Outputs SD - Advanced tab
type of vertical detail enhancement, which may improve
sharpness of textures and contours.

e High Freq boosts high frequencies of the input signal
e Medium Freq boosts medium frequencies of the input signal

Vert. Detail Enhancer: a slider and a data reporting/entry box allow the user to select a value in the range -8 (some

softening) to +7 (maximum enhancement). Set the value to 0 for no enhancement. The default value is 1 for HD to SD
mode, and 0 for SD to SD mode

5.5.3.2 Background color section

This color patch (black by default) indicates the color that will be x|
used for the masks, and will therefore surround the outputimage v [

when it does not occupy the full output screen. Click on the Ch: ! ) 128

Change... button to open the Background Colors window. This or: | = . 128 |

window includes YCbCr sliders with data entry boxes, and a color

preview patch. The color is represented by an 8-bit value for each ‘ Cancel | | Apphy | ‘ OK | ‘ Default |
component.

e If you have selected an illegal RGB color, it will be Figure 5.29 Background colors

flagged as “Invalid RGB” beneath the color patch, and
also within the color patch shown in the Advanced tab if you apply it. This invalid RGB color will not be clipped
by the Gamut correction. Make sure you select a valid RGB color if you care about Gamut errors.

e Colors for HD and SD masks are specified independently when the corresponding output format is selected.
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5.5.3.3 HD to SD Output Resolution

Select the output image width (in pixels) when the SD output is down-converted from HD. Choices are: 720 pixels
(default) and 704 pixels.

Normal SD image width is 720 pixels. In ATSC applications MPEG encoders will crop to 704 pixels for
encoding and the set-top box will stretch back to 720 pixels creating 2% anamorphism. To compensate for
this problem, the user may select 704 pixels using the H Size pull-down. This will compress the down-
converted image to 704 pixels instead of 720 pixels. When stretched back to 720 pixels by the set-top box,
the anamorphism will be eliminated. This functionality is only available for HD-to-SD conversions. The factory
default for this parameter is 720 pixels. The value selected here appears in the pull-down beneath the Output
Screen at the top of the panel when an HD-to-SD down-conversion is selected.

5.5.4 SD Output — Meta tab

The Meta tab provides resources to deal with Metadata incorporated into the incoming signal. It has three associated
sub-tabs, described below.

5.5.4.1 Warning messages

Warning messages may appear at the bottom of the Meta and AFD panels when conflicts arise because of the
settings. See Figure 5.28 for an example. The possible messages and their meanings are as follows:

AFD/ Timecode line insertion conflict. Refer to manual. [message in red letters]
Conditions: HD to SD, same line set for AFD and Timecode 1 (or Timecode 2) insertion (duplicate time code
included)
Consequences: Since DVITC timecode and SMPTE-2016 AFD cannot reside on the same line, timecode
data will not appear on the insertion line but AFD data will be inserted.

AFD/ VLI line insertion conflict. Refer to manual. [message in red letters]
Conditions: Both AFD and VLI flags are inserted and AFD is set to line 14 during 59 Hz or line 11 during 50
Hz operation.
Consequences: Since the SMPTE-2016 AFD cannot reside on the same line as VLI, the VLI flag will not
appear on the insertion.

Dolby Metadata/Timecode line insertion conflict. Refer to manual. [message in red letters]
Conditions: HD to SD, same line set for Dolby Metadata VANC Streaml (or Stream 2) and Timecode 1 (or
Timecode 2) insertion (duplicate time code included)
Consequences: Since DVITC timecode and Dolby metadata cannot reside on the same line, timecode data
will not appear on the insertion line but Dolby metadata data will be inserted.

Dolby Metadata/VLI line insertion conflict. Refer to manual. [message in red letters]
Conditions: HD/SD to SD, line 14 (59 Hz) or line 11 (50 Hz) set for Dolby Metadata VANC Stream1 (or
Stream 2) and VLI insertion enabled
Consequences: Since VLI data is transmitted on line 14 for 525 output signals and line 11 for 625 output
signals, VLI data will not appear on line 14 (or line 11 for 625) but Dolby metadata data will be inserted.

Dolby Metadata/Teletext line insertion conflict. Refer to manual. [message in red letters]
Conditions: HD/SD to SD (625 only), same line set for Dolby Metadata VANC Stream1l (or Stream 2) and
teletext insertion
Consequences: Since teletext and Dolby metadata cannot reside on the same line, teletext data will not
appear on the insertion line but Dolby metadata data will be inserted.

Teletext/VLI line insertion conflict. Refer to manual. [message in red letters]
Conditions: HD/SD to SD (625 only), line 11 enabled for teletext and VLI insertion enabled
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Consequences: Since VLI data is transmitted on line 11 for 625 output signals, it shall be replaced by any

down-converted teletext data to be inserted on line 11.

e Teletext/Timecode line insertion conflict. Refer to manual. [message in red letters]

Conditions: HD/SD to SD (625 only), same line enabled for teletext and Timecode 1 or Timecode 2 (duplicate

time code included) insertion

Consequences: Since DVITC timecode and teletext cannot reside on the same line, timecode data shall be

replaced by any down-converted teletext data.

e Timecode 2 will overwrite Timecode 1 insertion. Refer to manual. [message in red letters]
Conditions: HD to SD, same line set for Timecode 1 and Timecode 2 insertion (duplicate timecode included)
Consequences: Any LTC type incoming timecode will be inserted over any VITC type incoming timecode
specified by the Timecode 2 SD Insertion Line parameter.

e AFD insertion will overwrite incoming TC/Teletext on insertion line. Refer to manual. [in blue letters]
Conditions: SD to SD, both AFD and VBI insertion enabled
Consequences: Since timecode and SMPTE-2016 AFD cannot reside on the same line, any incoming
timecode is blanked and the AFD data is inserted. This occurs on the selected AFD insertion line.

e Dolby Metadata insertion will overwrite incoming TC/Teletext on insertion line. Refer to manual. [in blue letters]
Conditions: SD to SD, both Dolby Metadata and VBI insertion enabled
Consequences: Since Dolby metadata and ancillary data like timecode cannot reside on the same line, any
incoming timecode is blanked and Dolby metadata is inserted. This occurs on the selected Dolby metadata

insertion line.

e Dolby Metadata/AFD insertion will overwrite incoming TC/Teletext on insertion line. Refer to manual. [in blue

letters]

Conditions: SD to SD, both Dolby Metadata and AFD including VBI insertion enabled

Consequences: Since Dolby metadata, AFD, and ancillary data like timecode cannot reside on the same line,

any incoming timecode is blanked and Dolby metadata or AFD is inserted. This, of course, shall occur on the

selected Dolby metadata or AFD insertion line.

5.5.4.2 Meta/ Meta sub-tab

Closed Caption section

Presence: this icon turns green in the presence of incoming
EIA-708-B or EIA-608-B closed captioning data when an
3G/HD source is installed or when line 21 closed captions are
detected when an SD source is installed.

Insertion: The pull-down is used to select between Auto or
OFF. Availability of these controls is affected by whether or
not Line 21 of the input SD or output SD signal has been
configured as blanking; see SD Input/Output Config
subsection below for details.

When Auto is selected, closed captioning information is
processed as follows:

3G/HD to SD Downconversion:

As described in EIA-708-B, closed captioning within a 3G/HD
signal is embedded in the form of ANC packets. The XVP-
3901 extracts all NTSC legacy (compliance) closed captions

ARC | Timing | Advanced fieta iﬁFD | De-lnterlacer

hieta i Hamedropper | Timecode | Teletext |
Clozed Captions

Fresence ’

Inserion

SO Input ¢ Output Config.

Line 23 Blanking -
Blanking
FE—

WBI Inzart Auto

AFD insertion will overwrite incoming TC/Teletext on insertion line.
Refer to manual.

Figure 5.30 Video Outputs SD - Meta/Meta tab

from within incoming EIA-708-B DTV closed captions, buffers, and re-inserts the data within line 21 of the output SD
signals as per EIA-608-B standard. Processing is restricted to NTSC CC information (Service 0) only.
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The XVP-3901 also supports incoming EIA-608-B CC packets conforming to SMPTE 334M. However, EIA-708-B
packets have priority. If both are embedded in the source, the EIA-708-B packets are decoded, as explained above,
and the EIA-608-B packets are discarded. If no EIA-708-B packets are detected, EIA-608-B packets are automatically
extracted if detected.

Closed captions insertion is disabled for 50Hz and 1080p23/1080p23/1080p25/1080p29 sources.

SD to SD operation:
In order to allow the XVP-3901 to properly handle incoming closed captions on line 21, make sure to set SD
Input/Output Config to Blanking and make sure to set Insertion to Auto.

SD Input/Output Config section

Line 21: Specifies if line 21 (or line 23 in PAL) shall be considered as blanking or active video; this selection affects
Close Caption availability, controlled in the Close Caption sub-section of this tab (see above). Depending on the
settings and input/output selected, it also affects the output video, as shown in this table:

For SD Output:

Input Format Line 21 Status CC Insertion Effect on SD Output
3G/HD 60 Hz Blanking Off Line 21 blanked, first active line is 22, image slightly downscaled
Auto CC run-in on line 21, first active line is 22, image slightly downscaled.
Active N/A Line 21 has active video and may be resized.
SD 60 Hz Blanking Off Line 21 blanked.
Auto Input line 21 copied to output.
Active N/A Line 21 has active video and may be resized.
3G/HD 50 Hz Blanking N/A Line 23 blanked, first active line is 24.
Active N/A Line 23 has video and may be resized.
SD 50 Hz Blanking N/A Line 23 blanked, first active line is 24.
Active N/A Line 23 has active video and may be resized.

The Line 21 pulldown also appears in the HD Video Output Panel, and the two follow each other; change the selection
in one and the other is also changed.

Blanking section
Insertion of the Vertical Blanking Interval may be set to OFF or AUTO, using the pull-down box. Insertion is disabled if
no VBI data is present.

e For SD outputs, VBI insertion may only be enabled when the detected input is SD.

e Audio, closed-captioning, time-code, and AFD data is not handled by this parameter. The only exception is time
code during SD to SD operation, in which case the user must use this parameter to enable/disable time code
insertion.

e SDto SD: All incoming HANC packets within H blanking, VANC packets within VBI, and VBI lines may be
bypassed to the output.

5.5.4.3 Meta/ Namedropper sub-tab

Namedropper is a method of inserting control information for  pags
down-stream graphics inserters. It is a waveform-shape
located on line 18 in SD, but a VANC packet on line 11 in
HD.

Timing | Advanced  hleta iAFD | De-interlacar

Meta | Hamedropper i Timecode | Teletet |

Fresence ‘)
The XVP-3901 detects the presence of Namedropper data

in the program arriving at its input, and flags it using the Figure 5.31 Video Outputs SD - Meta/Namedropper
status icon in this panel, which turns green when

Namedropper data is detected.
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5.5.4.4 Meta/ Timecode sub-tab

If the input is 3G or HD SDI, the ATC packet will be
transcoded to SD only when ATC timecode is present on the
HD input video. When enabled, timecode insertion is
automatic when there is embedded timecode in the source.

ARC | Timing | Advanced = Mets | AFD || De-interlacer

heta | Hamedropper Timecode i Teletext |

Timecade 1 Timecode 2

Fresence J Fresence J
e The XVP-3901 supports two types of incoming 3G/HD
ATC timecode conversion - VITC timecode and LTC BB Breiteion Line BB Breiteion Lins
type timecode.

SD Insertion Line 11 - SO Inserion Line 12 hd
e Timecode 1 parameters handle VITC type timecode
whereas LTC type timecode is handled by Timecode 2 8D Duplicate OFF ¥ ||| SO Duplicate i
arameters.
p Insertion Auta W Insertion aOFF W

e The XVP-3901 does not pass LTC type timecode within
input HD formats
1080p23/1080p23sF/1080p25/1080p29. Figure 5.32 Video Outputs SD - Meta/Timecode tab

e Timecode binary group data is not guaranteed for
1080p23/1080p23sF/1080p25/1080p29 input HD formats, but it will be transparent for all other input formats.

Presence: A presence icon is available for each type of incoming ATC packet. The Timecode 1 Presence icon turns
green when VITC timecode is detected and the Timecode 2 Presence icon turns green when LTC timecode is
detected. If the input is SD, then the presence of each icon depends on the selection of the SD Detection Line
parameter.

SD Detection Line: This parameter is only available when the input signal is SD SDI, and is used only for timecode
presence. Select AUTO mode to automatically detect the line that contains the timecode. If time code appears on
multiple lines, the first is selected. Select a specific line if desired; this allows a choice to be made when multiple time
code lines are present.

SD Insertion Line: the line on which timecode is to be inserted is selectable through a pull-down menu, between lines
10 and 20 for 525-line output, and between lines 7 and 22 for 625-line output.

e This control is disabled when the input is SD
Duplicate: forces a second copy of the time code to be inserted on the 2" line following the selected line. For
example, selecting line 14 for time code insertion, and turning timecode duplication ON, will result in time code being
inserted into both lines 14 and 16. Note that time code cannot be inserted on lines outside the allowable range, so for
example, if line 19 is selected for time code insertion in a 525 line output, and timecode duplication is turned ON, the
duplicate time code which would have appeared on line 21 will not be inserted because the upper bound for time code
is line 20. Thus, the timecode duplication function has no effect when the selected line for time code is 19 or above for
525-line outputs, or 21 or above for 625-line outputs.

e This control is disabled when the input is SD

Insertion: Insertion options are available through a pull-down menu, offering these choices:

AUTO: Time code is inserted if present; insertion is disabled if no time code is present.
OFF: Time code insertion at the output is disabled.

e This control is disabled when the input and output are both SD. In this case, VBI Blanking may be used to
enable/disable time code insertion — see Blanking sub-section above
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5.5.45 Meta/ Teletext sub-tab

In 50 Hz operation only, incoming OP-47 packets in HD
signals can be converted to Teletext and inserted in the SD

ARC | Timing | Advanced — Meta l AFD | Deintedacer

Meta | Mamedopper | Timecode Teletext |

output. This panel configures this functionality. Incaming Teletext 55 Dutput Teletext Insedion
Fresence Lines
HD Inputs — incoming OP-47 packets in the HD signal are
converted to Teletext and inserted in the outgoing SD signal. @ Q@ Q@ 0@ Oy [e [e [
e The Incoming Teletext Presence indicators 7 to 22 " 2Q =Q wQ | On O e [
represent SD line number data detected in any 15 ©Q 7P 18| O [Tw O s
incoming OP-47 packet. For example, if presence 1w 20 21 =P|| O D2 D21 [Oz2
indicators 8 and 10 are turned on, this indicates }
detected OP-47 data is carrying teletext data derived 'C"semi"hﬂmzde :‘”mg
from (or targeted for) SD lines 8 and 10. HEIeEE =

e The SD Output Teletext Insertion Lines checkboxes
are used to select the SD output lines that can receive
teletext data from the incoming OP-467 packets. The
actual assignment of data to these lines is determined
by the mode selected in the Insertion Mode pulldown.

The Insertion Mode pulldown offers two modes of operation:

AFD insertion will overwrite incoming TCTeletext on insertion line.
Refer to manual.

Figure 5.33 Video Outputs SD - Meta/Teletext tab

o Auto — Teletext data will be inserted on the enabled lines, represented by the SD Output Teletext Insertion
Lines checkboxes, only if incoming OP-47 packets carry teletext data targeted for these lines

o Bulk — the teletext will be inserted in the lines selected in the checkboxes above the pulldown, in the order of

arrival (first line detected in incoming OP-47 packets is inserted in the first line checked, etc). If there are more
incoming lines than lines selected, the extra lines will be lost. If there are fewer incoming lines than lines
selected, the extra selected lines will not carry any teletext. For example, if Lines 9, 11, and 14 are selected
and presence indicators 15, 16, 19, and 20 are turned on, then detected OP-47 packets with embedded data
from lines 15, 16, and 19 will be inserted on SD output lines 9, 11, and 14 respectively. The data from line 20
will be lost.

SD inputs —incoming teletext is passed through to the output as received; the lines cannot be changed (Pass mode).

e The Incoming Teletext Presence indicators 7 to 22 indicate the SD lines where teletext data, conforming to
ETSI EN 300 706, has been detected.

e The SD Output Teletext Insertion Lines checkboxes are active, and can be configured so as to be ready when
the input is switched to an HD source. They have no effect on an SD source..

Current Mode — this databox displays the current operating mode — AUTO, BULK or PASS

ARC | Timing | Advanced | Msta  AFD l De-Intarlacear

5.5.5 SD Output — AFD tab

Default settings

The Active Format Descriptor (AFD) flag is used to identify befaut 1022 | change.. | [0 keep Las
the aspect ratio and protected areas of a video signal. The Canfig
XVP-3901 uses this flag in some cases to adjust the output Incoming N Altemate ARG
aspect ratio and image cropping to obtain the best possible Friofty betected || teg_2ie0 e to s
presentation of the image. The AFD flag is implemented D AFD Presence |1 Y || tua Latter Box ¥
differently in SD and HD: ﬂ:u::spp e I i
¢ In HD, the AFD flag (SMPTE 2016) is sent in an ancillary .

packet, normally found on line 11 in the vertical ancillary e e

space. [#] 4FD  Insertion Line lm—v | 1508
¢ In SD, the AFD flag may be sent as a VLI signal (RP 186), [ v [ m

as a WSS signal (ITU-R BT.1119-2) for PAL only, and as [ wss Ny

an AFD packet (SMPTE 2016).

Figure 5.34 Video Outputs SD - AFD tab
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When an AFD flag is present at the input, the card can perform an automatic adjustment of the aspect ratio. See the
appendix for more details.

5.5.5.1 Default settings area

Default/Forced: this text box is labeled according to the r’e”“'* safting
mode selected in the Input Screen pulldown in the Video Dafault |45 | change .| [ keep Last
Output Group — see page 40.

e In AUTO mode, labeled DEFAULT and shows the current default AFD code to be used if no valid AFD code is
detected at the input.

¢ In FORCED mode, labeled FORCED, and shows the code that is forced into the system input regardless of the
actual input code.

¢ In 4:3 (SD input) or 16:9 modes, the data box is empty and the controls are grey. In these modes, ARC settings
can be manually set using the ARC tab controls.

Change: Click the Change button to open the Select AFD Select AFD
panel showing the available AFD codes that could be AFD
used as the default. Click on one to select it, then click
Apply or OK at the bottom of the panel.

Keep Last: click in this checkbox to use the last detected 2
AFD code at the input as the default code to be used in
the Auto mode when no AFD flag is detected. This box is
disabled in the Forced mode.

5.5.5.2 Config section

Incoming — the three types of AFD are shown, with a
presence icon for each, and a pulldown to establish the
priority of each type. The priorities are reset with each
new selection; e.g. if AFD is 1 and VLI is 2, and you use 4
the pulldown to choose VLI priority as 1, then AFD will be
bumped down to 2.

e Ignore a specific flag completely by selecting “Don’t
use” as its priority level.

The available types depend on the input format — AFD
only for HD inputs; AFD and VLI for SD-59.94 Hz inputs,

and all three types for SD-50 Hz inputs. |_lox | | cancel || sepy |
The set priority is used only during input AFD AUTO Figure 5.35 Select AFD panel

mode. The XVP-3901 will examine the incoming data in
the selected order of priority in order to extract the AFD data. If, in AUTO mode, an AFD flag is set to priority 1 and is
missing at the input, the XVP-3901 will use the incoming AFD flag set to the next priority level.

The Detected box shows the AFD code detected.
Outgoing — on the SD output, the AFD code shown in the Inserted box will be inserted in up to three different formats
simultaneously. Supported formats are shown; select their respective checkboxes to enable insertion. AFD will be

inserted in the line selected in the Insertion Line pulldown. Note that VLI is normally inserted on line 14, so if AFD is
placed on line 14 using the pulldown, VLI will not be inserted.
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Alternate ARC section

When the output is 4:3 SD, if the input AFD setting is set to Auto or Forced mode and the input AFD is a full screen
16:9 (AFD code 16:9 2 or 16:9_8), the output image may be scaled in one of 2 ways. Use the pulldown to select
which will be used:

e Letterbox: Uses the traditional 16:9 letter box within a 4:3 frame where there is no loss of image.

e Center Cut: The XVP-3901 provides a second alternative — the input is horizontally cropped about the center to
create a full screen 4:3 image. Choosing this alternative essentially removes 25% of the original image.

5.5.6 SD Output — De-interlacer tab

Some interlaced video sources are film-based originating from 24p film images. For optimum scaling performance, it
would be best to de-interlace this type of source by simply merging the source’s fields to recreate the original 24p
image, thereby introducing no de-interlacer artifacts prior to scaling and format conversion.

Film mode: When The Film Mode selection is set to ON, the ARE | Timing | Advanced | Meta | AFD  Delnterlacer |
XVP-3901 monitors the input for film-based sequences and
applies the proper algorithm.

Film Mode aM w
Film detection is provided for 3:2, 2:2 (59Hz and 50 Hz
sources) and 5:5 sequences.

Wideo Over Film OH -

Video Over Film: When the film mode is enabled, turn ON Figure 5.36 Video Outputs SD - De-interlacer tab
the Video-Over-Film (VOF) function to detect and bypass

field-merging on certain video regions such as scrolling video

characters over an entire film frame, thereby preventing any

unwanted combing effects.

There is only one de-interlacer on the card. Any changes made within this tab will be copied over to the De-interlacer
tab in the Video Output — 3G/HD panel.

5.6 Audio Processing panel =10/
SRR e 9990080 s

The Audio Processing panel provides full audio processing — At Procecet
and delay parameters for up to 32 channels. The first 16 - ptoroe. [
channels come from the embedded input channels and/or Group Detestsd Discrete AES Detested
the discrete AES inputs. The second set of 16 channels t;%‘l [ ! = = o
comes from the output channels of the following modules: —— i g p——

e Dolby E/Digital (AC-3) decoder module(s) 17 s 1o 20 21 22 33l 4| 55l B8l 57l 8l 28 Al B4 3

L] L|near ACOUSUC,S UpMAXtm mOdU|e(S) Audio Modules CH 1-4] CH 5.3] CH g.12] CH 13.15] CH 17.20] CH 21.24] CH 25.23} CH zg.gzl

o Downmix Dolby Metadata Levels | Fied Dalay || Silence |

ALC - CHA1-2
H H N . A ase Inwve
The 32 processed audio channels can be assigned later to  |»|ringerpnt T 2200 @] Measeimer
the Dolby-E/Digital encoder modules, the 3G/HD output Reterence QoKL 000 @] Clphase inver
embedder, the SD output embedder, the discrete AES AL O] Lok
outputs, or sent to one or two DAP or UAP companion cards ot cHaa
e s o vt e e o pton [ 050985
) . T W L] Phase Inwe
or you must have an external audio card connected through tens | | OV OO | @ Drwsinan
the ABUS. [ Lok
Alarm contig.

You can configure the audio processor differently for an SD m
input than for a 3G/HD input. The card will remember the [ Cusam |

different parameters and will load them automatically
Figure 5.37 Audio Processing - Audio Proc tab

54 | XVP-3901



GUIDE TO INSTALLATION AND OPERATION

without user intervention based on whether the video input is SD or 3G/HD. Ensure the card has a video signal of the
desired format before changing the configuration.

Group Detected section
Status indicators turn green when audio groups 1, 2, 3 or 4 are detected in the incoming signal. The Group Detected
warning color can be configured by the user in the Alarm Config panel (Sect. 5.19)

Discrete AES Detected section

Signal presence indicators monitor the presence of AES

inputs. The indicators turn green when AES input signals are detected. The Discrete AES Detected warning color can
be configured by the user in the Alarm Config panel (Sect. 5.19)

Signal Presence section

Signal presence indicators monitor the audio channel presence and are related to the Silence parameters defined in
the Ch XX/Silence tab (see details below): the indicator is green when an active signal is present and configurable
when a silence is detected according to the “no signal” threshold and the channel detection warning. The Signal
Presence warning color can be configured by the user in the Alarm Config panel (Sect. 5.19)

5.6.1 Audio Processing Tab CH 14| cH 58| cH 812 | oH 1318 | CH 17-20 cH 2124 oH 25.22 | CH 2832
Levels i Fized Delay | Silence |

CH 1-4, .... CH 29-32 Tabs e

) 4 l 0 [_] Phazea Invert
Each of these tabs controls Levels, Fixed Delays and Silence 5 T A@
detection for four audio channels; each channel is provided D0- 200 v | @] [ prase 1nver
with a set of controls. :

) [ Lock

Levels sub-tab: grouped by pair of channels, each channel o

has the following controls:

" '\l 0 [C] Phase Invert
Level (slider and input box): Sets the audio gain from I Thdd JW

-96 to 12 dB in 0.5 dB steps. For non-PCM audio, the | JJ= 00 o | @] [ Phase e
level value is overridden to 0 dB. :

D Lok
Mute (speaker button): Mutes the selected audio

channel Figure 5.38 Audio Processing - Levels sub-tab

Phase Invert: When checked, inverts the selected

audio channel phase. CH 14| cH 58| CHB-12 | CH 13-15 | CH 17-20 | ©H 21-24| CH 25-28 | cH 2032 |

Lock: “Locks” both channel sliders together for levels Levels | Fixed Delay | silance |

and delay (coarse only), so that moving one slider CH 1
moves the other one as well. Cnarsetms: Fine tSamples:

QO—00 (00— -00)h |

CHZ2

Cnarseimsj Fme(SampIes)

Fixed Delay sub-tab: although the XVP-3901 automatically I— ’—
matches audio and video throughput timing, provision is bt 2000 ""“ “"" ""‘"
made for the user to insert an audio delay offset from the

. . . . CHZ
nominal value, in order to deal with problems such as lip-

. . . . . Cnarseimsj Fme(SampIes)
sync errors and audio phase alignment in the incoming feed. I— ’—
For each channel, two sliders allow the delay to be adjusted. bt 2000 ""“ “"" ""‘"
e Coarse — adjusts the delay in milliseconds, over a CH 4
range of values that depends on the Additional Frame Coarse (ms) Fine {Samples )

Delay set on the timing tab in the Video Output group QO—00 o QU200 o
(see page 34), as follows:

Figure 5.39 Audio Processing - Fixed Delay sub-tab
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Additional  Adjustment
Frame Delay Range
(59.94 Hz)
0 to 2000 ms

w N - O

-33to 2000 ms
-66 to 2000 ms
-99 to 2000 ms

Adjustment

Range
(50 Hz)

0 to 2000 ms
-40 to 2000 ms
-80 to 2000 ms
-120 to 2000 ms

15 -500 to 2000 ms -600 to 2000 ms
e Fine — adjusts the delay in audio sample increments, from -100 to +100 samples.

Silence sub-tab

This tab sets the card’s behavior in the event of a loss or
absence of audio signal. The Signal Presence indicators are
then triggered according to these settings:

CH 14| cHas| cHa1z| cH 1318 cH 17-20 | cH21-24] oH 2528 | CH z0-22
Lewelz | Fixed Delay =~ Silence |
CH 1

Silence Detect: select which audio channels to monitor for
audio silences by checking their boxes. This enables the
signal presence indicators to change color when there is no
signal present which activates the audio silence alarm.
Otherwise, when checkboxes are not checked, the signal
presence indicator turns grey and the audio silence alarm is
not activated

Threshold Mo Signal Delay
|-60 dBFs v ||| |18 - |

@ Silence detect

CH 2
Threshold Mo Signal Delay
|-60 dBFs v ||| |18 - |

@ Silence detect

CH 3z
Threshold Mo Signal Delay
|-BD dBFS - | | 15 sen - |

Threshold: Signal absence is declared when the signal level R

is lower than the signal threshold for a duration longer than
the No Signal Delay. The threshold can be set to -72, -66, -
60, -54, -48 dBFS. The default value is —60 dBFS.

CH 4
Threshold Mo Signal Delay
|60 4BFS w ||| |15 - |

IE Silence detect

No Signal Delay: The period for which signal must be
continuously absent before an alarm can be triggered can be
adjusted from 3 to 255 seconds in preset steps: 3, 5, 7, 10,
15, 20, 30, 40, 50, 60, 90, 120, 180, 210, 240, 255 sec. The default value is set to 15 seconds.

Figure 5.40 Audio Processing - Silence sub-tab

5.6.2 Downmix tab

This tab provides resources to control the downmix of a “5.1 channel” surround-sound audio signal into an LtRt or
LoRo stereo pair. The 5.1 terminology refers to six discrete audio channels, with the low frequency effect (LFE)
channel of limited bandwidth designated as the “.1” channel. The downmix can be done using any of the 32 audio
channels processed by the audio processor using the Input Channels controls in the interface.

Input Channels: Use the 6 pulldowns to select the source channels for the downmix process.

Downmix:

Operating Mode: Use the pulldown to select the downmix operating mode:
e OFF: Downmix is disabled. Output channels pass through unchanged.
e Manual: Downmix follows the downmix parameters manually configured by the user.
e Follow Metadata Path 1: Downmix follows the downmix parameters of Metadata Path 1.
¢ Follow Metadata Path 2; Downmix follows the downmix parameters of Metadata Path 2.
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Level Normalization: use the pulldown to select the type of normalization to be applied on the downmix output level.

OFF: Downmix output level is not normalized. Clipping
may occur depending on the input channel levels
and the selected mix levels.

Level A: Downmix output level is normalized based on
the applied mix levels to provide a uniform output
over the range of mix levels available. Clipping
will never occur, even with full scale input
channels and mix levels.

Level B: Downmix output level is normalized based on
the channel configuration to provide a uniform
output loudness between 3/2 and 2/0 programs.
Downmixing a 3/2 program produces a loudness
attenuation compared to the same program in 2/0
at the same input loudness. To provide a uniform
output loudness, a loudness attenuation is
applied only on 2/0 programs. If the operating
mode is Follow Metadata, the channel
configuration is given by the AC-3 coding mode
parameter in the metadata. If the operating
mode is Manual, the channel configuration is
given by the selected mix levels: a 2/0 channel
configuration is achieved by setting Center,
Surround, and LFE Mix Levels to Mute. Any
other combination of mix levels is assumed to be
a 3/2 channel configuration. Level-B
normalization also includes Level-A
normalization, based on the applied mix levels.
Clipping will never occur, even with full scale
input channels and mix levels.

This selection is not available when Oper. Mode is OFF.

Audio Processing

Audic Prac, | Downmix || AES Inputs || Status |

Group Detacted Dizzrete AES Detected
’7 1 I N IV- B N

— Signal Presence
72 EEE B EE B EE EE E
47 M8 M9 20 21 22 23 24 25 26 27 28 28 30 3 32

~lnput Channels————— )  Daownmi
Left CH 1 - Oper. Mode | hanual - |
Right CHz i Mormalization aFF b
Center Bl ¥ Output Channels CH 15816 hd
LFE CH4 h
L= CHS -
R= CHE -

Follow Metadata Config ~Manual Downmizx Config

letadata Presence

fode hode LtRt i
Dialnorm Morne Dialnorm OFF -

Center Mix Level  [Hane Centar Mix Level 3.0 dB b4
Surround Mix Level Hone Surmound Mix Level -2.0 dB -
Apply Dialnorm LFE hdix Level lute -

e

Figure 5.41 Audio Processing - Downmix tab

Output Channels: Select the audio channels whose content will be replaced by the output of the downmix processor

7&8

15&16
23&24
31&32

This selection is not available when the Operating Mode is OFF (downmix disabled).

Manual Downmix Config / Default Metadata Config

The heading of this area of the panel changes depending on the selection in the Operating Mode pulldown above, but
the available controls are the same in both cases.

Operating Mode = Manual — the controls are used to set up the Manual Downmix parameters.

Operating Mode = Follow Metadata Path 1 or 2 — the controls are used to set up the default downmix
parameters for situations where the selected metadata path contains no data.

Mode: this pulldown menu selects the downmix mode:

LtRt:  Enables the downmix of 5.1 channels into an LtRt (Left total Right total) matrix surround encoded
stereo pair. The input signals on the channel pair selected as the Output Channels are discarded.
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e LoRo: Enables the downmix of 5.1 channels into an LoRo (Left only Right only) stereo pair, which is a
conventional stereo signal. The input signals on the channel pair selected as the Output Channels are
discarded.

Dialnorm: this pulldown selects the dialog normalization level. Select OFF to prevent the downmix from applying the
dialnorm.

[OFF, -1 dBFS, -2 dBFS, -3 dBFS, ......... , -31 dBFS]
Center Mix Level — sets the center channel downmix level to the selected value
[+3dB, +1.5dB, 0 dB, -1.5 dB, -3 dB, -4.5 dB, -6 dB, Mute]
Surround Mix Level — sets the surround channels (Ls & Rs) downmix level to the selected value
[+3 dB, +1.5dB, 0 dB, -1.5 dB, -3 dB, -4.5 dB, -6 dB, Mute]
LFE Mix Level — sets the LFE channels downmix level to the selected value.
[+10dB, +9 dB, +7.5, +6 dB, +4.5 dB, +3 dB, +1.5dB, 0 dB, -1.5 dB, -3 dB, -4.5 dB, -6 dB, Mute]

e Note: The LFE Mix Level pulldown sets the LFE downmix level for both Manual and Follow Metadata Path 1 or
2 operation modes, whether or not the metadata is present in the selected path.
The block diagrams below show the configuration of the LtRt surround sound downmixer and the LoRo stereo

downmixer.
L &) € O —u
Ls
c Sy | e oy
Rs
OO O

Figure 5.42 LtRt Surround Sound downmixer

) () ()

+ m Lo
+ + +
Surround
Ls —

Level

Center _| LFE
| Level LFE Level

Rs —

O

Surround
Level

Figure 5.43 LoRo Stereo downmixer

Follow Metadata Config:

This section reports on Metadata presence in the selected path if the Follow Metadata Path 1 or 2 Operating Mode is
selected. The four data boxes below the Metadata status icon indicate the current mode, plus the values in use for
Dialnorm, Center Mix Level and Surround Mix Level.
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5.6.3 AES Inputs tab

The status icons at the top of the tab indicate which Groups
and discrete AES are detected, and which of the 32 channels
have signal present.

Audio Proc Input Selection

This section provides a selection between the embedded
audio and the discrete AES inputs. Channels 1 to 8 will
always be the first 8 embedded channels. However,
channels 9 to 16 can be either embedded channels 9 to 16
or the 8 discrete channels from the 4 AES inputs, selected
using the pulldown.

Sample Rate Converter
Use the pulldowns to select between OFF and Auto for each
of the four AES.

OFF:

AUTO:

Sample rate conversion is disabled. Use only
if the AES input is always 48 kHz synchronous
to the video input OR if the AES input carries
non-PCM audio (Dolby or other) with its
channel status indicating “Linear PCM”.

Sample rate conversion is automatic, based
on the input audio type. Sample rate
conversion is enabled for PCM audio, and
bypassed for non-PCM audio.

5.6.4 Status tab

The Status tab reports the type of audio present at the input
and the Dolby-E alignment.

Audio Type Status:

PCM - the audio channel carries PCM audio
(orange)

Dolby E — the audio channel carries Dolby E
encoded audio (blue)

AC3 — the audio channel carries Dolby Digital (AC-3)
encoded audio (violet)

NPCM — the audio channel carries non-PCM other
than Dolby E or Dolby Digital (AC-3) (yellow).

Dolby-E Alignment:

When Dolby-E audio is present, this panel will
display the offset/delay between the Dolby-E and the
video output timing of the card. You may click the
Auto Align button to automatically adjust the audio
timing delay to ensure a perfect alignment with the
video. This is equivalent to changing manually the
audio delay in the audio processor. If you change
the output timing of the card or the video output
format, you may have to re-align the Dolby-E.

The offset is not available for any type of audio other
than Dolby-E.

GUIDE TO INSTALLATION AND OPERATION

Audio Processing

AES Inputs || status |
Discrete AES Detected

Audio Proc. Crowunmiz

Group Detected
1 2 2 4 1

Signal Presence

1 2 2 a4 5 & T =2 9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24 25 28 27 28 20 30 3 =2

Audio Proc Input Selaction

Channels 1-8 Embedded CH 1-2

Channels 9-16 | Lriscrete AES 1-4 -

Sample Rate Conwerer

AEST |Aute W AESZ |Aute W
AESE | Aute W AESY | Aute W

Figure 5.44 Audio Processing - AES Inputs tab

Audio Processing

Audio Proc, Dawnmix | AES Inpute Status |

Dizcrete AES Detacted
I EEE EE

Group Detected
1 2 3 4 1

Signal Presence
122 2 4 5§ 6 7 & 49 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24 35 6 27 28 29 =0 31 32

Audio Type Status

' 2PCM 3PCM 4PCM 5PCM 2 [ E

a 1 12 13 14 15 18

1
CrolbyE BolbyE FChd FPCh

Dolby E Alignment

CH 1-2 Offset |N.l'A

CH 2-4 Offset |N.l'A

CH &-6 Offset |N.l'A

CH7-8 Dffset |mA

CH9-10 Offset |‘1 lines (0.023 ms)

| FAuto Align

CH 11-12 Offset |N.l'A

CH 13-14 Dffzat |N.l'A

CH 15-16 DOffzat |N.l'A

Figure 5.45 Audio Processing - Status tab
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The measured Dolby-E offset can be a positive OR a negative value. A negative value indicates the Dolby-E is in
advance compared to the video and additional delay should be added to the audio channel pair.

A positive value indicates the Dolby-E is late compared to the video and the audio delay must be reduced for this
channel pair. Sometimes, the audio delay cannot be compensated because it would mean to have an audio delay
lower than the processing delay of the card. In this case, you have to add an extra frame delay to the video to provide

more range to the audio delay.

5.7 Dynamic Proc. panel

This panel provides controls for dynamic processing of the
audio passing through the XVP-3901. The audio processing
(XVP-3901-OPT-AUD) and the dynamics processing (XVP-
3901-OPT-DP) options must be activated to access this
functionality. Individual and independent controls are
provided for each of the 32 channels.

These parameters affect the output audio channels (HD/SD
embedded and AES), the audio channels assigned to the
Dolby-E/Digital encoder modules, as well as the audio
channels sent to the DAP or UAP companion cards.

Note that unlike the audio processing configuration, only one
(1) dynamic processing configuration is saved by the card,
regardless of the input format (3G/HD or SD).

e Access the individual channel controls through 4
master tabs and sub-tabs

The functionality of these controls is identical for each
channel, and is explained here.

The upper right-hand corner of each tab contains a graphic
depicting the transfer characteristic of the channel as
configured by the current dynamic processing settings.
Images will be shown below to illustrate the effect of the
various controls

Mode

X¥P-3901 [ SLOT : 2]
Video Input/ Dutput @ .-;‘)@@'J@

wideo P (2] s

a1

Wideo Outputs Dvmamic Proc.

CH1|cHz|cHz|cHa|cHs|cHe| cHy | che|

hfade |Mono w | [] Bypass Seftings

Dynamic Gain (dB )

Audio Frocessing

Dynamic Fros.

Audio Dutputs

(3
QO —00 0
Audio Modules Limiter Threshold  dBFS )
Dolby Metadata -J-JJ-J 0

ALC Compressor

Attack Time

-

Fingerprint 40 ms v|

Reference Threshold { dBFS )

Ratio
ABUS

Meonitaring Expander

Test

Ratio
Factary  Pressts

Channels 18 | Channels 816 | Channzls 17-24 | Channels25:32 |

Release Time |24 dBis
14 (OFF) ¥ JJJJ,U—

Expander Threshaold { dBFS )

11 (0FF) w -,_,

o |[-50

Optians

Dynamic for 1 minute (Channels 1-16)

Alarm canig.
Infa

Current Preset

USER 2

Figure 5.46 Dynamic Processing panel

Use the pulldown to select the operating mode for this channel, from among these options:

Mono:
Stereo:
Group 1:
Group 2.

Click the Bypass Settings checkbox to bypass all the dynamics

processing settings set up in this panel for this channel.

Dynamic Gain

Sets the audio dynamic gain from O to 24 dB (in 1 dB steps) applied to
the selected channel. The dynamic gain is applied at the end of the

dynamics processing chain.
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applies the dynamics processing settings only to the selected channel

applies the dynamics processing settings to the channel pair (e.g. 1 & 2, 7 & 8, etc.)
applies the dynamics processing settings only to the channel assigned to Group 1
applies the dynamics processing settings only to the channel assigned to Group 2

Dynamic Gain

0dB 24 dB
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Limiter Threshold

A limiter is a type of compressor designed for a specific purpose, to limit —
the level of a signal to a certain threshold. Whereas a compressor will Limiter Threshold
begin smoothly reducing the gain above the threshold, a limiter will
almost completely prevent any additional gain above the threshold. A
limiter is like a compressor set to a very high compression ratio (typically
1/o0).

For example, if the limiter threshold is set to -20 dBFS and the input
signal level is -10 dBFS (10 dB above the threshold), the signal level at

the output of the limiter will be -20 dBFS. -10 dBFS -20 dBFS

e Use the Limiter Threshold slider to set the threshold from -20 dBFS to 0 dBFS (1 dB steps).

Compressor

Audio compression is a method of reducing the dynamic range of a signal. All signal levels above the specified
threshold are reduced by the specified ratio. When the signal level exceeds the threshold, the compressor will begin
smoothly to reduce the gain, following the attack time, until the output level reflects the specified compression ratio.
When the signal level is below the threshold, the compressor will begin smoothly to increase the gain, following the
release time, until the output level matches the input level.

For example, if the compressor threshold is set to -20 dBFS and a ratio of ] ]
1/2, and the input signal level is -10 dBFS (10 dB above the threshold), Compression Ratio & Threshold
the signal level at the output of the compressor will be smoothly reduced

to -15 dBFS (following the attack time). Then, if the input signal level
suddenly drops to -30 dBFS (10 dB below the threshold), the signal level
at the output of the compressor will smoothly go back to -30 dBFS
(following the release time).

Use the Attack Time pulldown to set the attack time. The attack time
specifies how fast the compressor will reduce the gain: 1/1.5&-20dBFS  1/8 & -60 dBFS

e Possible values: 1 ms, 5 ms, 10 ms, 20 ms, 40 ms, 80 ms, 160 ms.

Use the Release Time pulldown to set the release time. The release time specifies how fast the compressor will
increase the gain:

e Possible values: 48 dB/s, 36 dB/s, 24 dB/s, 18 dB/s, 12 dB/s, 9 dB/s, 6 dB/s

Use the Ratio pulldown to set the compression ratio (i.e. slope of the transfer curve). The compression ratio specifies
how much the output level changes with respect to the input level:

e Possible values: 1/1 (OFF), 1/1.25, 1/1.5, 1/1.75, 1/2, 1/3, 1/4, 1/8, 1/16

Use the Threshold slider to set the compression threshold (i.e. break point in the transfer curve). The compression
threshold specifies the level above which the compressor will process the signal.

e Range -60dBto 0dB

Expander

Audio expansion means to expand the dynamic range of a signal. It is basically the opposite of audio compression.
Like compressors and limiters, an audio expander has an adjustable threshold and ratio. Whereas compression and
limiting take effect whenever the signal goes above the threshold, expansion effects signal levels below the threshold.
Any signal below the threshold is expanded downwards by the specified ratio.

For example, if the expander threshold is set to -40 dBFS and a ratio of 2/1, and the input signal level is -60 dBFS (20
dB below the threshold), the signal level at the output of the expander will be reduced to -80 dBFS. Then, if the input
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signal level suddenly increases to -30 dBFS (10 dB above the threshold), the signal level at the output of the
expander will go back to -30 dBFS.

Use the Ratio pulldown to set the expansion ratio (i.e. slope of the
transfer curve). The expansion ratio specifies how much the output level
changes with respect to the input level :

Expansion Ratio & Threshold

e Options available: 1/1 (OFF), 1.125/1, 1.25/1, 1.375/1, 1.5/1,
1.625/1, 1.75/1, 1.875/1, 2/1

Use the Threshold slider to set the expansion threshold (i.e. break point
in the transfer curve). The expansion threshold specifies the level below
which the expander will process the signal. 1.25/1 &-60 dBFS  1.75/1 & -40dBFS

e Range -80 dB to -40 dB

Dynamics for 1 minute.

Click the Dynamics for 1 minute button to display the dynamics processing in the meters at the bottom of the panel for
a period of one minute. Dynamics metering is enabled by groups of 16 channels: Channels 1-16 or Channels 17-32,
selected depending on the Channels tab selected at the top of the panel

| Cynamic for 1 minute (Channels 1-15) |

Figure 5.47 Dynamics for 1 minute display

e The right-hand portion of this section shows the output channels of the dynamics processor on level meters, as
found in the RALM panel.

e The left-hand side shows approximately how much dynamic processing is being applied to the signal (by
amplitude) on a channel basis.

e The example shown above is the result of substantial compression being applied to Channel 1
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5.8 Audio Outputs panel

This panel provides additional audio processing for the 16
audio channels embedded in the 3G/HD and SD output, and
for the four AES outputs:

e audio channel shuffling
e level adjustment

e mixing

e audio embedding mode.

The XVP-3901 may be paired with up to two DAP or UAP
cards for additional audio channel inputs to the mixers and
for discrete AES/analog outputs.

You can configure the audio output shufflers/mixers (3G/HD,
SD and AES) differently for an SD input than for a 3G/HD
input. The card will remember the different parameters and
will load them automatically without user intervention based
on whether the video input is SD or 3G/HD. Ensure the card
has a video signal of the desired format before changing the
configuration.

The panel has a set of tabs at the top to allow the
appropriate audio channels to be accessed (figure 5.46).
The available controls are virtually identical in all cases, so
they will be described only once.
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Figure 5.48 Audio Outputs panel

Audio Outputs

36D Output |60 Gutaut ||| AES Dutput |
©H 12| cH 34| CH 58| CHT8| CH E-10] CH 1112 CH 13-14| CH 1518 Conig|

Audio Outputs
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CH12|CHa4| CHE 8| cH 78| cHa o[ ¢
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Audio Outputs

| 3D utput || S0 Outgut | AES Output. |

Figure 5.49 Audio outputs tab structure
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5.8.1 CH1-2,CH 3-4, ... CH 15-16 tabs, and AES], ...

Each of these tabs provides all necessary controls for the
output mixers. The example shown is for 3G/HD Output, CH
1-2, but all panels have the same controls.

Operation Mode (Off, A, SUM(A+B), Mix): This menu allows
the source(s) of each output channel to be selected — a
single channel, the sum of two channels or a mix of two
channels.

Off: The output channel is muted.

A: The output channel is the channel source (ABUS
Select and Channel) selected in sub-menu SOURCE A.

SUM (A+B): The output channel is the sum of the two
channels sources (ABUS Select and Channel) selected
in sub-menus SOURCE A and SOURCE B.

e If you select this option, the SUM (A+B) Level pull-
down is activated, allowing you to reduce the level
of the summed output (0dB, -3dB or -6dB).

Mix: The output channel is a mono mix of the (ABUS
Select and Channel) selected in sub-menus SOURCE A
and SOURCE B.

Mix 4Ch: This mode allows a 3-input or 4-input mix on
the chosen even output. A standard 2-input mix is
available on the odd output. On the same tab, the two

selected sources of the even channel are mixed with the

AES4 tabs

Audio Outputs
36D Output | D Output || AES Dutput |

CH 12| cH 2-4| cH 56 cH 7-8| CH 910 ©H 11-12] CH 13-14] CH 1516 Config|
£H 1

Operation Mode SUM (A+E]) Lewel
|,el - | D hute
Source A

ABUS Select | - Channel Level (dB )

‘\I v| |CH‘1 v| JJJJu

Source B

ABUS Select | - Channel Level {dB)
1]
i’} g
CHz2
Operation kMode SUM (A+B) Lewal
|A - | D hdute
Source A
ABUS Select Channel Lewvel { dE )
=] le =] @05—200k |
Source B
ABUS Select Channel Lewvel { dE )
1]

Figure 5.50 Audio Outputs operating controls

one or two selected sources of the odd channel. The four sources are mixed, with the level of each source
adjusted using its slider or data entry box. You can swap the odd and even output by putting a check mark in the
Channel Swap (1&2) checkbox. Note that in the Mix 4Ch mode, if the Mute box is checked, only the even
channel sources will be muted, the odd channel sources will still pass to the output.

Note: in the case of SUM and MIX, if either of the two input channels is non-PCM, the output will always be

SOURCE A

Mute: Mute the audio channel by checking this box. In the MIX4Ch mode, checking this box will mute only the

sources of the selected output channel.

Source A & Source B: These sub-sections allow the source channels (A and B) to be selected for each output

channel.

ABUS Select: V, Al, A2: selects the embedded input audio (V), one of two audio companion cards (Al or A2
channels 1-8) or one of two Dolby decoder modules installed on companion cards (Al or A2 channels 9-16) to be
used as the source for this channel. Note: The ABUS card system is configured in the ABUS panel.

Channel: Channel 1, ..., Channel 16: selects the channel to be used from the selected audio source.

Level (dB): Sets the audio gain of the channel source from -96 to +12 dB in 0.5 dB steps. For non-PCM audio,

the level value is overridden to O dB.
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5.8.2 Config tab

A Config tab is available in the 3G/HD tab and the SD tab,
but not in the AES tab,

In each case, the tab contains only an Output — Audio Insert
pulldown.

Use the pulldown in this tab to enable (AUTO) or disable
(OFF) audio embedding in the output.

e When OFF is selected, no audio is embedded in the
HD output.

e When AUTO is selected, only those audio groups
containing at least one audio channel will be
embedded at the output.

For SD outputs, the number of bits to be embedded must
also be selected, and so the options in the pulldown are:

e OFF
e Auto 20 bits
e Auto 24 bits

5.9 Audio Modules panel

GUIDE TO INSTALLATION AND OPERATION

Audio Outpus

36/HD Output | 50 Output || AES Output |

CH 12| cH 24| CH 56| cH 7-3| CH 8-10| CH 11-12| CH 13-14] CH 15.15] Config|
Output
Audio Insert Auto v|
OFF
Auto
Audio Outpus

3G/HD Output | S0 Output i AES Output |

CH 12| cH 24| CH 56| cH 7-3| CH 8-10| CH 11-12| CH 13-14] CH 15.15] Config|

Output

Audio Inzert Auto 20 bits W |

OFF
Aute 20 bits
Aute 24 bits

Figure 5.51 Audio Outputs - Config tabs

The XVP-3901 has two on-board sockets for optional audio modules. The supported modules are:

e MOD-DOLBY-DEC
e MOD-LA-DUP-701
e MOD-DOLBY-ENC-D
e MOD-DOLBY-ENC-E

Dolby E/Digital (AC-3) decoder
Linear Acoustic upMAX™
Dolby Digital (AC-3) encoder
Dolby E encoder

e MOD-LA-ALC-X-YYY Automatic Loudness Control using the AeroMAX™ licensed technology by Linear Acoustic

e MOD-JA-ALC-X-YYY

Any of these modules can be inserted in either socket 1 or 2. When a module is installed
in one of these sockets, its controls will appear in the appropriate tab in this panel.

See Section 6 beginning on page 99 for detailed descriptions of all of the available

modules and their associated control panels.

Automatic Loudness Control using the Level Magic™ licensed technology by Jiinger Audio

Lymamic Froc,

Audio Madules

0 |
lalbwe hdetadata |

J’ 16 Ch Audio Level Meter
Dolby Matet ALC 2x1/4x1

sample | Decoder 51 | Fixed Automatic | IERULL| ROEN (A Loudness | Doty = SUM/MIX o 1

Rate or Downmix Dela Loundess  |Ia(H Meter | Encoder = L o 2
converter Up-mixing | cer 2 8.ch ‘ 5 AESOUT

2 21 /4x1 4O

SUM/MIX ——()

Audio Module Audio Module
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The Dolby decoder, Linear Acoustic upMAX™ (upmix), Linear Acoustic AeroMAX™ (ALC) or Jiinger Audio Level
Magic™ (ALC) modules are located at the input of the audio processing path, as shown in this block diagram of the
XVP-3901 audio processing section. If both modules are installed, the Dolby decoder module is located before the
upmix or ALC modules in the audio processing path, to allow the decoded channels to be upmixed. The Dolby-
E/Digital encoder modules are located at the end of the audio processing path:

The output channels of the above modules are always fixed and depend only on the module socket number in which it
is inserted. The outputs for module 1 will always be in the range 17 to 24. The output for module 2 will always be in
the range 25 to 32. Refer to the table below for a quick overview of the output channels versus the installed modules
and their module position:

Installed Module

Output channels when in Module #1

Output channels when in Module #2

MOD-DOLBY-DEC 17-24 25-32
MOD-LA-DUP-701 17-22 25-30
MOD-DOLBY-ENC-D 17-18 25-26
MOD-DOLBY-ENC-E 17-18 25-26

MOD-LA-ALC-X-YYY

17-24 (depending on number of channels)

25-32 (depending on number of channels)

MOD-JA-ALC-X-YYY

17-24 (depending on number of channels)

25-32 (depending on number of channels)

It must be noted that the MOD-LA-DUP-701 has only 6 outputs and the MOD-DOLBY-ENC-D/E has only 2 outputs. In
these cases, only the first 6 or 2 channels are used. The MOD-LA-ALC-X-YYY and MOD-JA-ALC-X-YYY modules
may have from 2 to 8 outputs depending on the model used.

The processing delay for all MOD-LA-ALC-X-YYY and MOD-JA-ALC-X-YYY modules is ¥ of a video frame. To
compensate for this processing delay, the user must increase the processing delay of the card by +1 frame.
This additional processing delay must be added manually in the Video Output page under the Timing tab.

5.10 Dolby Metadata panel

This panel provides resources for managing the flow of
Dolby metadata through the XVP-3901. The Dolby metadata
panel is part of the audio processing option (XVP-3901-
OPT-AUD).

Videa Input { Output @Q_@@@u@

Widano P RERES25

=101
“TRED|

Wideo Qutputs Dolby Metadata

Path#1 | path#2 | Input/Output | Loudness |
Input Presence
WANC Stream 1

Source

Audio Processing Primary

o

Probe 1
Decoder 1 -

Bachup Generator
Last \falid b4

Probe 1 i Generator 1 Factary 5.1 | Fresets |

¢ Note that unlike the audio processing configuration,
only one (1) Dolby metadata configuration is saved by
the card, regardless of the input format (3G/HD or
SD).
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o
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Multiple layers of tabs allow the user to drill down to the
various available controls. For notational purposes, the path
to a particular control panel will be described here as:
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Figure 5.52 Dolby Metadata panel
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5.10.1 Path 1 & Path 2 tabs

These two tabs are identical in layout, and will be described together.

o Note that the Generator and Probe are path-specific; i.e. Path #1 has Generator 1 and Probe 1, while Path #2
has Generator 2 and Probe 2.

Input Presence: Status icons are provided to indicate

. . Dolby Metadata
sources where Dolby Metadata is present and valid. The +
following are shown: Fath#1 | path#2 | Input/Output | Loudness |
’ Input Fresence Source )
VANC Stream 1 () Frimary Probe 1
e VANC Stream 1 VANC Steam2 () ||| RE-422 (B) - Hold
e VANC Stream 2 RedzzE) ) jore ]
Backup Generator
e RS-422B " ] J J
: : Last \falid OFF

e Decoder 1 (grey if not installed) 2 e =

e Decoder 2 (grey if not installed)
Source: This area allows source selection for Path #1. Detay | Probe 1 | Generator 1 (Factory5.1) | Presets |

e The currently-active pathway is shown in green. Figure 5.53 Dolby Metadata - Path 1 tab
Primary: Use this pulldown to select the primary metadata
source for this path.

The pulldown shows the same sources as appear in the Input Presence section. The Decoder 1 & 2 sources will
appear in red if the modules are not installed.

Note: When decoding PCM audio, the Dolby decoder does not generate any metadata. If a decoder is
selected as a source for a specified metadata path, the generator on the same path will be automatically
turned ON when the decoder is decoding PCM audio. The content of the generator must have been
previously configured. Refer to “Generator automated mode” below for details.

Backup: use this pulldown to select the source that will be used if the primary source becomes Backup
unavailable or invalid. In addition to the available primary sources, the list includes: Last Walid -
e Lastvalid — return to the last valid source used
e Blank — no metadata output
e Generator — use the internal generator VAN ST
WANC Stream 2
Generator: Use this pulldown to turn the internal generator ON or OFF. Turning it ON selects it |R=-422 (B]
as the source. The generator creates a complete, specific set of metadata, which is configured  [Decoder
in the Generator tab. Decoder 2
Bllank

Generatar

Last Walid

Generator automated mode:
The generator is turned on or off automatically in specific conditions to avoid loss of metadata
at the output stream. There are two specific conditions which will trigger the automation behaviors:

1. When a Dolby decoder module is installed and selected as the metadata source of a path, the audio
metadata from a Dolby E input stream will be decoded and passed. When the decoder is fed with PCM audio,
the Dolby decoder will not provide metadata. Instead, the generator of the selected path will be automatically
turned on. It is the responsibility of the user to configure the generator with the proper PCM metadata
parameters.

2. When an upMAX™ module is installed and configured to operate in Follow Metadata mode, the resulting

upMAX"™ mode is dictated by the coding mode parameter of the probed metadata stream. When the
metadata stream coding mode is 2/0, the upMAX™ mode is set to Upmix and the generator will be turned on
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to generate 5.1 metadata for the upmixed audio content. It is the responsibility of the user to configure the
generator with the proper 5.1 metadata parameters. If the metadata stream coding mode is 3/2, the upMAX™
mode is set to Pass and the generator will be turned off to let the input metadata stream go through. If the
coding mode detected is other than 2/0 or 3/2 or there is no metadata, the reversion mode is used. In that
case, the generator will be turned on for the Upmix and AutoMAX reversion modes, and off for Pass reversion
mode. The generator affected is tied to the module’s socket (i.e. generator on path 1 for upMAX"™ in socket 1;
generator on path 2 for upMAX"™ in socket 2).

Notes:

e If the two conditions are true, the upMAX"™ automation has precedence over the decoder because the
upMAX™ is located after the decoder in the audio processing path.

e No automation is provided for the generator content. The generator content is always under user control
and must have been previously configured if used in these conditions.

Hold: Use the pulldown to select Hold ON or OFF.
e ON - freezes the Metadata values used in the output bitstream
e OFF - allows the current metadata to pass to the output

Probe 1: this box shows where the audio metadata probing occurs in the path.

5.10.1.1 [Path #1] — [Delay]

Through Coarse and Fine adjustments, a fixed delay can be
applied to the Metadata bitstream. It is useful when
processing, like watermarking, is applied to the audio signal Coarse Lms)

outside the XVP-3901. The delayed Metadata bitstream will _,_'DQ oo ' |0

stay properly timed with its associated audio signal.

Delay i Frobe 1 | Generator 1 ( Factony 5.1 7 | Fresets |

Fine (Samples)

J I 2 e L A

Figure 5.54 Dolby Metadata - [Path #1] — [Delay]
5.10.1.2 [Path #1] —» [Probe 1]

The Probe function allows the user to view information about the Metadata in the program stream. There are no
controls in this panel or its subpanels, except for the program select buttons.

The Probe 1 section at the left of the panel shows information about the data stream in the metadata path.

e The two parameters at the top indicate the Program Configuration and the Video Frame Rate of the
Metadata bitstream.

e Depending on the Program configuration, one to eight programs are included in a Metadata bitstream. The
Program Select zone allows the selection of one Metadata program.

The text boxes below the program select buttons report on the data rate, coding mode and dialnorm value of the
selected program.
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[Path #1] — [Probe 1] — [Audio Processing]

This panel reports the status of the audio
processing:

DC Highpass Filter
Bandwidth Lowpass Filter
LFE Lowpass Filter

Surround 90° Phase Shift
Surround Channel Attenuator

[Path #1] — [Probe 1] — [Dynamic Range]

This panel reports the status of Dynamic Range
processing:

e Line Mode Profile
¢ RF Mode Profile
e RF Overmod. Protection

GUIDE TO INSTALLATION AND OPERATION

Figure 5.55 [Path #1] — [Probe 1] — [Audio Processing]

Figure 5.56 [Path #1] — [Probe 1] — [Dynamic Range]
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[Path #1] — [Probe 1] — [Bitstream Info] | Delay  FProbe _-

. Probe 1 Bitstream
This panel reports the status of the metadata =1 - oy
bitstream:
2097 fps Bitstream hiade Complate Main
e Bitstream MOde. Program Select Center Downmix Lewel .30 dB
e Center Downmix Level [i 2zl a
e  Surr. Downmix Level |—‘ gurr. Downmiz Level 2.0 dB
’ 5 | 6l 7ile
¢ Dolby Surr. Mode Dolby Surr. hiode Mot Dalby Surround Encoded
e Copyright Bit Data rate
e Original Bitstream Copyright Bit Indicated as Protected
a . I Mot Speacifiad
¢ Audio Production Info . Original Bitstream Driginal Bitstream
° Mix Level Coding hode
N Room Type e Audio Production Info Information Does Mot Exist
. . . . . . Dialnom b Lewel a0 db SPL
Additional bitstream information is found in the
Extended BSI tab I -24 dBFS Reom Type Mot Indicated

Figure 5.57 [Path #1] — [Probe 1] — [Bitstream Info]

[Path #1] — [Probe 1] — [Extended BSI]

* Preferred Stereo Downmix CDalay  Probet | Ganaratord (Factory54) | Pressts |
¢ Lt/Rt Center Mix Level ~Probe 1 Extended
e LoRo Center Mix Level o Bretemed Stenen Dounmi LiFit P refermed
. reTeme ered Llawnmix
e LoRo Surround Mix Level 2087 fps e
e Surround EX mode [(Frogram Select | o onger i Lewel 20 d8
e Converter Type li 2= L
Lt/Rt Sumound hiix Lewel -2.0dB
alalzle
Lo/Ro Center iz Lewel -2.0dB
Data rate
Lo/Ro Surmound hfx Lewel 20 dB
I Mot Specified
: Sumound B¥ hiode Mot Surround EX. Encoded
Coding hiode
Conwerter Type Standard
2L
Dialnam
I -24 dBFS

Figure 5.58 [Path #1] — [Probe 1] — [Extended BSI]
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5.10.1.3 [Path #1] — [Generator 1]

GUIDE TO INSTALLATION AND OPERATION

The tab name includes a bracketed item (Factory 5.1 in the figure) indicating which of the metadata presets is

currently loaded in the generator.

The upper left Pulldown sets the Program
Configuration. The text box below it shows the
Video Frame Rate, which is set automatically by the
card.

Use the Program Select buttons to select the
program to configure.

Use the Coding Mode and Dialnorm pulldowns to set
these parameters in the generator output.

[Path #1] — [Generator 1] — [Audio Processing]

This panel allows configuration of the audio
processing parameters:

Extended Bitstream info 1
Extended Bitstream info 2
DC Highpass Filter
Bandwidth Lowpass Filter
LFE Lowpass Filter

Surround 90° Phase Shift
Surround Channel Attenuator

[Path #1] — [Generator 1] — [Dynamic Range]

This panel allow configuration of the Dynamic Range
processing parameters:

e Line Mode Profile
[None, Film Standard, Film light, Music
standard, Music light, Speech]

¢ RF Mode Profile
[None, Film Standard, Film light, Music
standard, Music light, Speech]

¢ RF Overmod. Protection

Crelay | Frobe 1 Zenerator 1 ( Factory 5.1 ' Fresets |

Generator 1 Audia Cymamic Bitstream Extended
5.1 b Processing Range Infa BSI
2097 fps Ectended Bitstream Infol| Esist -
Frogram Select Ectended Bitstream Info?| Esist -
K
OC Highpass Filter (m] ] -
Bandwidth Lowpass Filter mly] -
LFE Lowpass Filter mly] -
Coding hiade
Surmound 90° Phase Shift oM -
2L -
Diglnorm Sumound Channel Atenuator oM -
-24 dBF S h
Figure 5.59 [Path #1] — [Generator 1]
Delay | Prabed  Generator1(Factory51) | Presets |
eneratar Audio Dynamic | itstream | Esended
5.1 v Frocessing =~ Range Infa BSI
2897 fps
|ﬂ’9’am Select Line Made Profile Film Standard ~ w
4l
RF hiade Profile Film Standard -
RF Owemnod. Protection OFF b

Coding hiode
32l h

Dialnarmm

-24 dBFS -

Figure 5.60 [Path #1] — [Generator 1] — [Dynamic Range]
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[Path #1] — [Generator 1] — [Bitstream Info]

This panel allows configuration of the metadata
bitstream info parameters. Use the pulldowns to

select the appropriate values:

e Bitstream Mode

e Center Downmix Level
e  Surr. Downmix Level

e Dolby Surr. Mode

e Copyright Bit

e Original Bitstream

e Audio Production Info
e Mix Level

e Room Type

[Path #1] — [Generator 1] — [Extended BSI]

Preferred Stereo Downmix
Lt/Rt Center Mix Level
Lt/Rt Surround Mix Level
LoRo Center Mix Level
LoRo surround Mix Level
Surround EX mode
Converter Type
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Figure 5.61 [Path #1] — [Generator 1] — [Bitstream Info]
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5.10.1.4 [Path #1] — [Presets]

Because there are many parameters to set for the generator, it is convenient to be able to save a configuration for
easy recall. The Presets tab offers several convenient functions for this purpose.

The XVP-3901 allows the user to save 10 configurations. These are labeled METADATA 1 to METADATA 10 by
default, but the user can edit the names via the Edit Presets Labels... button at the bottom of the tab.

In addition, the XVP-3901 is preloaded with two fixed data sets nhamed Factory 2.0 and Factory 5.1.
The Current Generator Preset databox at the top of cianteaI [ Brabe | Genarstar g F actory sy Presets |

the tab reports the current preset in use. If all
parameter values do not match the preset values,

the box will show “Custom”. Current Generatar 1 Preset: | Factons 5.1
The Ge_nerator Presets pulldown gives access to all | eenerator 1 Presets
12 available presets. The two buttons to the right |,L,|ETM:,J&T,E‘1 - || — " — |

then allow two options:
Save Probe 1 To

| METADATA 1 hd || Save |

e Load - load the generator with the values
stored in the preset, overwriting the current
settings

e Save — overwrite the values stored in the
preset with the values currently set on the | Wetadata Profiles. |
card (only for the ten user-settable presets —
the Factory presets cannot be changed).

| Edit Fresats Labels... |

The Save Probe To pulldown gives access to the 10
user-settable presets. Once one is selected, clicking
on the Save button saves the values detected by the
probe into the user presets, in effect setting the
preset to match the current program stream.

Figure 5.63 [Path #1] — [Presets]

Note — If you attempt to save the card configuration to a User Preset when the Metadata generator settings do not
correspond to a Metadata Preset value (i.e. if the Current Generator Preset data box shows “Custom”), you will
trigger a warning because of the way the Metadata Generator settings are saved. See page 86 for a complete
explanation. You may need to return to this panel and save the “custom” settings into a Metadata preset before you
can save the card configuration to a User Preset.

e Avoid this by getting in the habit of saving the Generator Metadata settings each time you change them.
The Metadata Profiles... button gives access to a panel that allows the user to copy the card settings from this XVP-

3901 to other XVP-3901 cards accessible via iControl. These profiles are also compatible with the DAP-1781
metadata profiles.
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gMetadata Profile Copy for Card [X¥P-3901] - |E||5|
Copy profile from

App. Server Densite Slat Card Firrmware Frofile Selact Transfer status
AppServer_La.. test_heat 10 HWP-3901 200 enerator 4 hd vl

| Save profile to disk... | | Restore profile from disk... |

Copy profile to

App. server Censite Slot Card Firtmwware Frofile Select []all | Transfer status
AppServer_La... test_heat 18 HWP-3901 200 Generator 1 [
AppServer_La.. test_heat 16 HWP-3901 200 Generatar 1 [
AppServer_La.. [test_heat 14 HVP-3901 200 Generatar 1 ]
AppsSemer_La.. |test_heat 12 HAP-3901 200 Generator 1 (]
Anpserver_La.. [test_heat B HWP-3901 200 Generator 1 ]
AppServer_La... test_heat 4 HWP-3901 200 Generator 1 [
AppServer_La.. test_heat 2 HWP-3901 200 Generatar 1 [
AppServer_La.. (Table_9_10 1 HVP-3901 200 Generatar 1 ]
AppsSemer_La... |Labc_Bayl 13 HWP-3801_108..|200 Generator 1 (]
Anpserver_La... |Labc_Bayl 10 HWP-3901_108.. 200 Generator 1 ]
AppServer_La... |Labc_Bayl T HWP-3901_#2 200 Generator 1 [
AppServer_La.. [Labc_Bayl 4 HWP-3901_#1 200 Generatar 1 [

Figure 5.64 Metadata Profile Copy window

The Copy profile from line shows the current XVP-3901 card.

The Profiles column contains a pulldown that lists the profiles that are available to copy.
The list includes the two generators, plus the 10 metadata presets

You can save the selected profile to disk for future recall:

Click the Save profile to disk... button and select a disk location and file name to save the file.

You can recall a previously-saved profile from disk and load it into the card:

Click the Restore profile from disk... button and find the appropriate file
Click Open to load the contents of the file into the current XVP-3901

The Copy profile to area shows all other XVP-3901 cards that have been detected on the iControl network.

The Profile column will show the same profile that was selected for the current XVP-3901 in the Profile
pulldown.

Click the Select checkbox for any cards to which you wish to copy the profile, or select all of them using the
Select All checkbox in the column header.

Click Copy to transfer the selected profile to the selected recipient cards.

5.10.2 Input/Qutput tab

This tab provides resources to configure the input and output selections and processing of metadata for the XVP-3901

card.
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VANC Metadata Extractor

The card can extract 2 Dolby metadata streams from the
VANC interval according to the specified SDID (range = 01 to
09). The presence of each stream is reported in the interface.

VANC Metadata Inserter

The card can insert 2 metadata streams in the VANC interval
for each output (3G/HD and SD outputs). Use the four sets of
pulldowns to configure metadata insertion in VANC Stream 1
and VANC Stream 2 for your outputs.

Insertion: Select the source of metadata to insert
e Off: No metadata is inserted.
e Path 1: Metadata from Path 1 is inserted
e Path 2: Metadata from Path 2 is inserted
e ABUS Al: Metadata from the ABUS Al card is inserted
e ABUS A2: Metadata from the ABUS A2 card is inserted

Insertion Line: Select the VANC line in which the metadata
will be inserted. The range depends on the output format:

e 3G/HD: lines9to 20
e SD (525) lines 12to 19

e SD (625) lines 8to 22

SDID: Select the VANC metadata packet SDID to be

GUIDE TO INSTALLATION AND OPERATION

Dolby Metadata

P ath #1 P ath #2
WANC Metadata Extracter

WAMC Stream 1
Presence _)
=1l (o] o1 b

WANC Metadata Inzerter
3 HD Output - WANC Stream 1

Insertion OFF -
Insertion Line 10 -
S0I0 a1 -

3 HD Output - WANC Stream 2

Inzertion QaFF hd
Insertion Line 9 hd
b=1e] ] 01 -

A-BUS (To Audio Cards)
A-BUS In afFF -

A-BUS Out OFF -

Qutput Serial Stream

RS-422 (B) OFF -

Input f Dutput l Eoidnizzz |

WANC Stream 2

Fresence _)

sSoik

S0 Output - WANC Stream 1

Insertion OFF -
Insertion Line 12 -
S0I0 a1 -

S0 Output - WANC Stream 2

Inzertian QaFF hd
Insertion Line 2 hd
b=1e] ] 01 -

A-BUS (From Audio Cards)

A1 Card Metadada Fresence _)

A2 Card Metadada Fresence _)

Figure 5.65 Dolby Metadata — Input/Output tab

inserted. The SDID is used to specify the relationship between the VANC metadata stream and the first channel of its

associated audio program.

SDID Associated channel pair
01 No association, or only one audio program
02 Channel pair 1&2
03 Channel pair 3&4
04 Channel pair 5&6
05 Channel pair 7&8
06 Channel pair 9&10
07 Channel pair 11&12
08 Channel pair 13&14
09 Channel pair 15&16

Note: If the card is configured to insert a special SDID at the output, any Dolby Metadata packets at the input with the
same SDID will be deleted. Any other SDID packets not inserted by the card will be passed through untouched.

A-BUS (To Audio Cards)

A-BUS In: Use this pulldown to select the source of metadata that will be sent to the external audio cards (if present)

on the input A-BUS.
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e OFF: No metadata is sent on the input A-BUS

e VANC Stream 1: Extracted VANC Stream 1 is sent on the input A-BUS

e VANC Stream 2: Extracted VANC Stream 2 metadata is sent on the input A-BUS
e RS-422 (B): Input RS-422(B) metadata is sent on the input A-BUS

A-BUS Out: Use this pulldown to select the source of metadata that will be sent to the external audio cards (if present)
via the output A-BUS.

e OFF: No metadata is sent on the output A-BUS
e Path 1: Metadata from Path 1 is sent on the output A-BUS
e Path 2: Metadata from Path 2 is sent on the output A-BUS

A-BUS (From Audio Cards)

Use this pulldown to select the metadata stream to be sent on the RS-422(B) output.
e OFF: No metadata is sent on the RS-422(B) output
e Path 1: Metadata from Path 1 is sent on the RS-422(B) output
e Path 2: Metadata from Path 2 is sent on the RS-422(B) output
e ABUS Al: Metadata from the ABUS Al card is sent on the RS-422(B) output
e ABUS A2: Metadata from the ABUS A2 card is sent on the RS-422(B) output

5.10.3 Loudness tab

Dolby Metadata

Loudness measurement is an option for the XVP-3901 Path#1 || Path#2 | InputsDutput | Loudness |
(XVP-3901-OPT-LD). Once enabled, the loudness
measurement becomes part of the internal audio processing
available on the XVP-3901.

. . Frabin piainorm ' EEEE
The Loudness measurement option allows the probing, ’mf—v Prabing
measurement and insertion of a Dialnorm value in a selected -24 dBFS —E

Frogram Select

Dolby metadata generator. The inserted Dialnorm value can E [ Fellow

be either a probed Dialnorm value from metadata path 1 or | Gensrator 1

2, or an internal measured value. | Accept ] 24.46F3
Genearator

Use the left side of this panel to select the probing path and Generator 1w | |——MBasured

the metadata generator to use. Select a probing path and Frogram Seleot ey ﬂ

use the Program Select below to choose a program from E |7|ntema| -

which the Dialnorm value will be extracted and displayed in

the Probing text box of the [Loudness]->[Dialnorm] panel. Alam
Select a metadata generator and use the Program Select Measured Upper Limit 2148Fs ¥ | B
below to choose a program where the new Dialnorm value Measured Lower Limit azaeFs v |
will be inserted. Walid Range ws Output +i-5 dBFS ¥ o
Duration 1 sec)
i Jes
5.10.3.1 [Loudness] — [Dialnorm] Ju k= — 00 o0

The Probing data box displays the Dialnorm value extracted
from the Metadata bitstream, below is the measured
Dialnorm value, extracted from the internal processing.

Figure 5.66 Dolby Metadata — [Loudness] — [Dialnorm]
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The Dialnorm value active path appears in green; this path can be modified with a click on the relevant >> button. A
click on the Accept button will transfer the selected value to the Generator.

When Probing is the selected source and the Follow check box is checked, the probed Dialnorm value will be
copied to the selected generator when it changes.

Three alarms apply to the measured Dialnorm value. Upper and Lower limits are absolute values, but Valid Range
is relative to the Dialnorm value present at the output of the Metadata section (-24 dBFS in the example shown to the
right). The alarms are active if they cross their limits or range for an amount of time defined by the Duration selection.

5.10.3.2 [Loudness] — [Internal]

This section controls the internal Loudness measurement Dolly Metadata
process. Path#1 | Path#2 | Input/Output =~ Loudnes

Use the Measurement pulldown to turn measurement ON or
OFF.

The Type pull-down menu proposes two weighting filters: the Dialnam | Intemnal |

Probin
A weighting filter and the ITU-R BS.1770 filter (RLB). Usin v Loudness
J g ( ) g M hleasurament | OFF hd ‘

A weighting filtering, the loudness is measured in dB and Er——— = 7|
with ITU-R BS.1770 filtering, it is measured in LKFS. E Type | LEQGA) v

The Channel Selection allows measurement of a mono to @ ﬂ

multi-channel audio program, any number of channels can
. Ganaratar
be selected at the same time.
Generator 1 W Channel Selection

Mot

Measurement ON will start a measurement. So far, only a Frogram Select [Jchi [chz [Jchz Ccha
short term mode is active, the displayed value indicates the E Cichs Clche Cch? Ciche
Loudness for the last ten seconds time interval. [Jehe  [Jcoh1o [Jcohit [chiz
The Reset button will clear the previous data and start a new [dchas [Jcohta [Johis [CJchis
measurement, and the Pause button will stop the [ehar [Jewts  [Jewts [Coheo
measurement without clearing the last data. [Jchzt  [Jchzz  [Jchzs  [Jchz4

[ chzs [ chas [Jchz7 [lchzs
[[Jchza [CJchzo [Jcha1 [Jchaz

Figure 5.67 Dolby Metadata - [Loudness] — [Internal]
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5.11 ALC panel

Minimizing loudness differences between PGM 1 PUB PGM 2 PGM 1 PUB PGM 2

segments in a playout channel is an lhl"‘“{{”[”f“]}‘l“-l”'|

important issue in a world where multiple Wl

programs originating in different formats nus ‘

from different sources must be integrated W NIl i MM i i

seamlessly. The Automatic Loudness A ]M .-‘W}ru'fpw ' !

Control (ALC) option is the solution to this ‘ ‘ L ‘ ‘ ‘

need. It uses Miranda’s proprietary | .
WITHOUT ALC WITH ALC

wideband ALC algorithm.

o |dentified as XVP-3901-OPT-ALC-X, where X can be 2, 4, 6, 8 or 16 input channels. The table shows the ALC
models available, and the number and type of programs supported to occupy the available channels:

Model Description Program types supported
XVP-3901-OPT-ALC-2 2-Channel ALC, up to 2 independent programs Mono, 2.0
XVP-3901-OPT-ALC-6 6-Channel ALC, up to 6 independent programs Mono, 2.0, 3.0, 4.0, 5.1
XVP-3901-OPT-ALC-8 8-Channel ALC, up to 8 independent programs | Mono, 2.0, 3.0,4.0,5.1,7.1
XVP-3901-OPT-ALC-16 | 16-Channel ALC, up to 8 independent programs | Mono, 2.0, 3.0, 4.0,5.1, 7.1

Note: The ALC works with PCM audio. If non-PCM audio =101 x|
like Dolby -E or AC-3 is fed to the module, it will be ignored van /o) DDDP@TQ
and all the program channels will be bypassed to prevent b

interference with the other PCM audio channels.

|

Vides Outputs ALC

Contig | (BTN EEHE EEREN EEmE [EErE e [ e

Audio Processing

-
AL 2 FEX] ALC Filter | ITU-R BS.1770

Dynamic Proc. FGM2z |0 W PEh &
PGMZ |0 W PGM 7
g -

5.11.1 Config tab

ofo|o
4] 4

~Channels Per pragram———————— |—G|oba| Config

Channels per program fudl Bulp b Fom4 Poms [o_w| || | Enable Loudnes Moritoring
Pull-downs are available to select the number of channels 16-Channel ALC
per program. Depending on the ALC model, you may have fudo o Jfent cH 1
different possible selections, from 1 to 8 channels per I TREPR © (") eH2
b
program' ¥ | Fingerprint
Reference
Input channels selection ABUS
An input shuffler allows any combination of the available abioi
channels to be used as inputs to each ALC program. s —
Factary / Presats

Note: An input channel cannot be assigned to more than LN

one program.
Alarm canfig.

Infa

Current Preset

ALC filter I Custorm

This pull-down selects the type of filtering that is applied to ) }
the audio content for all programs: None, or RLB filtering as ~ F19ure 5.68 ALC panel — Config tab
per recommendation ITU-R BS.1770.

Enable Loudness Monitoring turns ON the ALC input and output loudness monitoring for all programs.
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5.11.2 PGM1-8 tabs

Loudness monitoring

When turned ON, the loudness meters display the program
input loudness (before ALC processing), the dynamic
correction applied by the ALC, the ALC limiter correction,
and the program output loudness (after ALC processing).

The input and output loudnesses are given in dBFS or
LKFS, depending of the selected ALC filter (dB without
filtering, LKFS for ITU-R BS.1770 filtering). Loudness
meters are integrated over a 10 seconds period using a
“sliding-window”, which is equivalent to the Short-term mode
in Dolby’s LM100 loudness meter.

Dynamic and limiter corrections are always given in dB.
Each correction meter is integrated over a period of 250
milliseconds.

ALC Presets
Three factory presets for the ALC are available to cover
most broadcast applications.

e Factory Light — The ALC applies low dynamic range
compression on the audio program content. The overall
response time is relatively slow, which reduces the ALC
ability to tightly follow the target output loudness. Using
this preset, the program content will sound a little more
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X¥P-3901 [ SLOT: 2]

Wideo Input f Qutput

Wideo P

DOOTO

REM HD 525

g 3]

Wideo Outputs

Audio Processing
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Audio Outputs

Audio Madules

Colby Metadata

ALC
Eonngl PoM 1| EErEN BRI R I e [l IEEE
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LComect

b

F |[Fingerprint

3 Limiter
on [d B
20

LComection dB|

Reference

ABUS

tonitoring

Test

|Factory.f Fresets

|Dptions

Alarm config.
Infa

Current Preset

"Input (LKFS) |:Dutput (LKFS)]
[ALC Fresets
Praset ‘ALC1 v| | Load.. || Save.. |
Current I Factory Standard | Edit Labels..
Target Loudness (LKFS) [¥] ALC Bypass
Gutput Target 24 v| ~Fast Mode Respanse
’V R TS @Enable
ALC Pre-Amp Lewel { dB ) Speed Sl -
’VJJJJ 1] | Threshald (dB ) —‘
’VJ 2 v 12z JJ 4 |
Response Time ‘15 sen v ‘
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. B 4
Lo-,z‘, Rool ||©9;%—00 |

I Custom

Figure 5.69 ALC panel-PGM 1, 2,3,....0r8tab

dense, while keeping most of the original program dynamic range.

e Factory Standard — The ALC applies moderate dynamic range compression on the audio program content. The
overall response time is also moderate, which allows the ALC to follow the target output loudness quite well. This
preset is well-suited for most types of audio content. It is the factory preset loaded when loading the card default

parameters.

e Factory Heavy — The ALC applies high dynamic range compression on the audio program content. The overall
response time is relatively fast, which improves the ALC ability to tightly follow the target output loudness. Using
this preset, the program output content will sound much more dense, less dynamic.

5 user presets are also available to save and load custom configurations of the ALC. These presets are labeled ALC 1
to 5 but the user can edit the preset names via the “Edit Labels” button.

We STRONGLY recommend starting with the ALC factory preset (Light, Standard, Heavy) that is closest to the
desired objective, then fine tuning it to reach the desired goal. This will minimize the troubles that will likely be

encountered as many adjustments interact.

ALC Bypass

Checking this box bypasses the ALC program processing, and the input channels pass-through the output unaltered.

Target Loudness

Sets the target output loudness. This value sets the average output loudness, which means that due to the program
dynamics, the output loudness will move around the selected target. With the ALC filter set to None, the target output
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loudness ranges from -10 dBFS to -31 dBFS. With the ALC filter set to ITU-R BS.1770, the target output loudness
ranges from -10 LKFS to -31 LKFS.

Here’s the time-domain response of the ALC:

i Transient ALC ALC
| F_ast iTrar_1$|ent | ALC Response Time . ) . Response : Freeze . Response
(_ Time | Time /, : Time | Time | | Time
~o - INPUT | | |
|
IR : : : : :
Limiter Threshold . : : : :
! | | | |
Fast Mode Threshold \L : : :
| | | |
Transient Threshold : : :
| | |
| | |
Output Target mmmed — — — — A£ — — — — — _— - - - - = = — =
OUTPUT | i i
| | |
Transient Threshold ) I I

Gate Threshold

ALC Pre-Amp Level

A pre-amp stage is available in front of the ALC to compensate for programs having an input loudness out of the ALC
tracking range (very low or very high input loudness). The pre-amp level ranges from -20 dB to + 20 dB, in steps of 1
dB.

Fast Mode Response
The Fast Mode Response is optional and is enabled by checking the Enable box.

The ALC Fast Mode Response kicks in whenever the input loudness goes over the Fast Mode Threshold and
loudness is reduced at the rate set in the Speed pull-down (slow = 100 ms; fast = 25 ms). The Fast Mode Threshold
is given in dB with respect to the target loudness and ranges from 2 to 12 dB, in dB steps.

Transient Mode Response
The Transient Mode Response is optional and is enabled by checking the Enable box.

The ALC Transient Mode Response kicks in whenever the input loudness goes over or under the Transient Mode
Threshold. The Transient Mode Threshold is symmetric with respect to the target loudness and ranges from 2 to 12
dB, in dB steps. When the input loudness is over the Transient Mode Threshold, loudness is reduced following the
rate set by the Speed_pull-down. When the input loudness is under the Transient Mode Threshold, loudness is
increased, again following the Speed pull-down, which ranges from Slow (up to 15 seconds) to Fast (up to 4
seconds).

Response Time

Outside of the Fast and Transient modes ranges, the ALC performs loudness correction slowly, following the
Response Time. Response time values are : 5 sec, 10 sec, 15 sec, 20 sec, 30 sec, 45 sec, 1 min, 5 min, 10 min, 15
min, 20 min.
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Gate Threshold

The Gate Threshold sets the threshold under which the ALC will stop to increase loudness. This avoids quiet
portions of programs (and noise) to be boosted unintentionally. If the input program loudness is under the Gate
Threshold for more than 30 seconds, the ALC will smoothly return to O dB of loudness correction.

Limiter Threshold
The Limiter Threshold will limit the output loudness under the selected threshold. This avoids loud portions of

programs to be clipped unintentionally. If the input program loudness is over the Limiter Threshold, the ALC will
reduce the loudness very quickly, in 1 millisecond.

5.12 Fingerprint panel

Fingerprinting technology on this card functions in S [=l
conjunction with iControl. [ Tidea tnput £ output '@@_@@@9@ rml
e iControl 4.0 and higher is required. Video rocesing || =555
Wideo Outputs Fingerprint
XVP-3901 streaming is ON by default, but the Fingerpiint Shreaming [ON____w
management of the stream is handled in iControl, and Auudia Procesing
there is no local control of the process at this card control bynamic Proc, 3o output |SDIDUpUL|
panel, except to select the window, and to turn streaming Audic Outputs Zone
OFF if there are problems with the stream or the network.
e Use the pulldown at the top of the panel to turn allL
Fingerprint Streaming ON or OFF RS
S e
See the iControl Version 4.00 User’s Guide halance

(Miranda document 226-99M00-271) for a neus
description of Fingerprint management in iControl. Manitering

The relevant text can be found in the section called
‘Lip-Sync Detection and Monitoring’ which is in the

Test

Factary / Presets

|Dptions

chapter titled ‘Working with iControl as an Operator’ | ostautwingon | Full Soreen |
j“:[m centie: Startt Line {135 % Stop Line |G05 %
P—— Start Pixel |365 % Stop Pixel |1550 %
Individual, independently-adjustable fingerprints are [ Cusom |
generated for the 3G/HD output and for the SD output. Use —
the tabs in the panel to select one of these. Figure 3.70 3G/HD output or SD output
Zone

Select the area of the image within which fingerprint data will be calculated and streamed.

e The selected area is shown as a blue outline on the control panel window, superimposed over a thumbnail of
the video.

e The thumbnail is only available when the Input Control box is selected in the Thumbnail panel.

Default Window — a factory default is specified which is applied consistently to all Miranda fingerprinting devices. It
places the window in the central “action area” of the image, generally avoiding letterboxes and static graphics that are
usually found in the periphery of the image.

Full Screen — opens the window to include the complete video image.
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Start/Stop Line & Pixel — allows the user to create a custom window in response to particular or unusual image

content.

e The custom window can be placed anywhere within the picture.
e Type the value into the data box and Enter, or use the scroll arrows to change the value

Use a mouse to resize — you may also use your mouse to move and resize the window. Click within the blue frame
and it will turn yellow and display control handles. Mouse over a handle until the cursor switches to an arrow icon, and
then drag the handle to resize the window. When you are not over a handle, the 4-arrow cursor allows you to drag the

window to a new location

e While you are resizing with the mouse, the start and stop line
and pixel are shown in the top left of the frame area, in this

format:
[start line, start pixel][stop line, stop pixel]

e The original position of the frame remains visible while the
size or position is being changed, so the amount of change

can easily be seen

5.13 Reference panel

This group of parameters allows the selection of the
reference to be used by the XVP-3901.

Use the radio buttons in the Reference Source area to
select from the following options:

e Auto — this mode selects the first source detected in this
order of priority:
o External Reference input
o URS
o Selected Input signal

e External — selects the signal connected to the rear-panel
REF IN connector

¢ URS (Universal Reference Signal) — selects the internal
reference from the backplane

¢ Input — uses the currently-selected input signal.
URS Format — use the radio buttons in the URS Format
area to select whether the URS is OFF, 29.97 Hz or 25 Hz.

e When URS is OFF, the URS reference format source
cannot be selected, and will also be ignored by the
automatic detection mode.
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Figure 3.71 Fingerprint panel — window resizing
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Figure 5.72 Reference panel
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5.14 A-BUS panel

When companion audio cards such as the DAP and UAP ol x|
are used to provide additional audio channels, the A-BUS Mldsodbut ot @g-@@@ﬁ@ :
audio bus links the installed audio cards and the XVP-3901. fider Process
This panel is used to instruct the XVP-3901 about the [dee Dutpote ABLS
presence of installed audio cards and the system
configuration. Dot Pt _ _

Dynamic Proc. Multiple Card Config
Multiple Card Config sub-section Ausio Ot o e 3
A1/A2 Presence: Monitors the presence of companion audio T— o e o ——
cards installed in the chassis (see section 2.1 XVP-3901 Doty Metadaia : o
|nSta”ati0n). iy video /A1

Video / A1/ AZ
Card System Config: To enable the audio bus, use the pull- H|Eingererint
down box and select your system'’s configuration. Selecting feference |
Video restricts available audio signals to audio signals on EEEE
the video card; Video / Al or Video / Al / A2 adds the audio Herene ]
channels incoming from the installed audio cards that have ,%
been detected. oo ___|
P
r—
Current Presat
[Users |

Figure 5.73 A-BUS panel
5.15 Monitoring panel

5.15.1 Thumbnails tab

The thumbnail area displays thumbnail images for the o)
inputs and outputs selected in the Player area. video puts Output || TN D@ T D clj2
Video P . REM 525
Player — Click the checkbox to display the thumbnail Midee Dutputs . ] Monitoring
Thumbnails RALM

H R R HD Cutnut
Control — Click the checkboxes to apply the Mode, Format, fadicfrcesing
Quality and Refresh Rate settings to the these thumbnails. S

Audio Outputs

Mode — select between Video mode and Test mode. Use
Video mode for normal operation.

Audio Modules

Dolby Metadata

ALLC

Format — choose the thumbnail size: small, medium, large

k|| Fingerprint

Quality — choose the quality of the displayed image by II:E:US;
selecting Poor, Normal or HiQ (High Quality) from the ’:

pulldown list

Refresh Rate — select the desired refresh rate from the pull- Eactonifesels )
down box. The choices are: Qi Flaye |

[¥] HD Dutput [C] S0 Dutput
Control

[¥] HD Dutput [¥] S0 Dutput

[Fast, 1 sec, 2 sec, ..., 9 sec, 10 sec.]

Alarm eanfig.

Info Made Format Quality Refrash Rate
[l\ndeo Vl |[|Large Vl |[|H|D Vl ||’|55ec VT|
Current Preset

I USER 4

Figure 5.74 Monitoring - Thumbnails
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5.15.2 RALM tab

The Remote Audio Level Meter (RALM) panel displays

=101
audio output level meters for up to 8 channels. Channels | e oot | DD D@ B LV i 2y YN

are displayed in pairs, so up to four meters will be present
in the meter display window. The source for each meter is
selected using the pulldowns in the RALM Remote Control
area at the bottom of the control panel.

e OFF

e HD Out CH 1&2 up to CH 15&16
e SD Out CH 1&2 up to CH 15&16
e AESOutlto AESOut4

The meter is divided into three zones, and the dividing
points and color of each zone are individually configurable
under the Meter Ballistics Config tab.

Speed — select the meter response from the pull-down list, Fastory  Presets o O o o
options are [ fast, medium, slow ] SN © Gy
| Reset counter| || | Resetcounter| | | [ Resetcounter| | | [ Reset counter |
Alarm config.
RALM Remote Control
Info RALM 1 | HD Out CH 122 - RALM 3 | OFF -
Current Preset || RALMz | OFF ¥ | RaLM4 |OFF v
’W Speed | Fast -

5.15.2.1 RALM Connections tab

Use the radio buttons to turn the meter display ON (RALM)
or OFF for the indicated channels. The meter appears
directly above the controls.

Viden P

REM 525

Video Outputs

Audio Pracessing

Dynamic Froc.

Audio Outputs

Audio Modules

Dolby Metadata

ALC

¥ |[Fingemprint

Refarence

ABUES

Manitaring

Test

Thumbnails

RALM |

RALM Connections I Meter Ba
RALM 1 RALM 2

Monitoring

listics Config |

RALM 2 RALM 4

Figure 5.75 Monitoring - RALM tab

Reset Counter: click this button to reset the overload counter on the ALM display to zero. See the next section for

instructions on setting up the overload counter.

5.15.2.2 Meter Ballistics Config tab

Type — select a type of meter from the pull-down

list

RALM Connections

teter Ballistics Config |

. Type Digital Peak Mater - EBU Digital (JECE0ZE8-12) -
Upper Zone Limits — select the crossover level I ~Overload Curor
between the upper and middle zones of the meter Upper Zone Limits -16 = =
(the range of values shown in the pull-down list Lower Zone Limits -20 - E = - & -

depends on the type of meter selected)

Lower Zone Limits — select the crossover level
between the middle and lower zones of the meter
(the range of values shown in the pull-down list depends on the type of meter selected)

Figure 5.76 RALM - Meter Ballistics Config

Color samples — the three samples show the current selected color for the upper, middle and lower zones of the
meter.

e Click on the color sample of a zone to open a color selection panel to choose a different color for that zone

Overload Cursor — The overload cursor appears on the meter as an arrowhead in the meter scale. The two pulldown
boxes set the position of the overload cursor on the left and right meters. If the audio level on that channel goes above
the cursor, the Overload Counter at the top of the meter is incremented.
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The Overload Counter shows a running count of the number of overloads detected. The Overload level is shown by a
marker beside the meter, and its position can be set under the Meter Ballistics Config tab

The Phasemeter (located at the bottom of the RALM meter display) is a small meter Cvatload counter—
that represents the phase correlation factor between the two channels of a pair. Channel overload — RSEREE
Note — The level and phase meters are disabled for channels carrying non-PCM audio level markers
(Dolby E, Dolby Digital or other non-PCM types).

|

180° 90° 0°

Figure 5.77 RALM meter display

5.16 Test panel

This panel contains a single checkbox that sends a 75% (5]
color bar test pattern (100% white), along with audio test vesonen v | DHD@B@@O )V iran ="
tones (a continuous tone on right channel with pulsed tone LA | e oy g o

on left channel in every pair) to the XVP-3901 output. Vides Qutputs Test

Audia Processing

Dynamic Prac.
[¥] Color Bars & Tone

Audie Dutputs

Audio Modules

Dolby Meatadata

ALC

-

Fingerpiint

Referance

ABUE

Manitoring

Test
[ —

Factory f Prasats

Optians

Alarm canfig.
Infa

Current Preset

UBER 4
Figure 5.78 Test panel
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5.17 Factory/Presets panel
5.17.1 Factory section

Load Factory: Clicking this button will restore the card to a

=101
factory default state. Two checkboxes enable the user to vieo nput ousnt | DD D@D LM i ran el
choose whether to include Parameters and/or Alarms in the Video Prosessi Rl 575
restoration process T T
¢ Note that User Presets are not changed Fastons teer Presets
Audio Processing D Card P | e - ‘
. Dynamic Proc. [] card Alarms
5.17.2 User Presets section T—
udio Outputs | Load || Save, ‘
. 3 User Defaults Lock Input Selection
The XVP-3901 has memory registers which can hold up to 5 Audio Modules Conti.. {® Update Input Select with Use Preset
user-defined parameter Settings_ e Load.. ) Do not change Input Select with User Praset
ALC
The Current Preset box (at the bottom left corner of the ¥ Fingarprint i
. # State | Action on Activation, Lead... Action on Release, Load...
panel) displays the last loaded preset. Any change to the Reference 1@ [z woems =
card configuration after a preset is loaded will change the ABUs 2| @ | sz
display to "Custom" instead of the preset value. fapioins
o 3|1 ) ¥l usErs
. . . 4|0 |Vl usEra
Select any one of the five presets using the pull-down list. LA
A W 50 |[¥l Selectinput 1 [C] select Input 2
The name of the currently-selected User Preset is shown on e |5 seteotinutz
the pulldown box. P
. flam conflg. | Frofiles...
Click Load to load the contents of the selected User Preset —
into the XVP-3901. All parameter settings and values will be Current Preset
replaced by the contents of the selected User Preset. USER 4

e The first 4 user presets can be recalled by GPI User
Preset 1 to 4.

Figure 5.79 Factory / Presets panel

Click Save to store the current parameter settings and values from the XVP-3901 into the selected User Preset. The

existing contents of the preset will be overwritten.

Note: if you see a pop-up warning box like this when you click Save, you will need to decide how to deal with the
Metadata Generator presets. Click on the Metadata FAQ button to learn more about this issue.

parameters in Generator 1andior 2.

User Preset Save Alert

The current card configuration cannot he saved right away due to the unsaved metadata

X

If you are getting this message for the first time, click the "Metadats FAGQ" button to learn more about this izsue

Metackats FAG ..

parameters could be lost when this User Preset will be restored later.

Metadata Presets:
Save Generator! To: METADATA 1

i) Option 1: Do not save anything. | will reviesy the Generator configurations manually .

) Option 2 Sawve the card configuration to the requested User Preset. The current Metadsta Generator

o Dption 3 Save the card configuration and automatically save the Metadata Generators to the follovving

| camcel | | ok

Figure 5.80 User Preset Save Alert warning panel

Briefly explained, a User Preset stores all the parameter values on the XVP-3901 card except the parameter
values for the Metadata generators. These values are stored in a separate set of registers, and the User Preset
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saves the contents of these registers plus a pointer to the register that was most recently used. If you change any
of the Metadata values but do not update the Metadata register by saving it, the values referenced by the pointer
are not the current values. If you save to a user preset under this circumstance, the User Preset will not contain
the changed values, and they cannot be recovered if you later load the card from the preset.

The User Preset Save Alert panel will be triggered any time you attempt to save when the Generator Metadata
values have been changed but not saved. You can tell when this is the case, as both the User Preset box on the
main panel, and the Current Generator Preset box in the Presets tab, as well as the Generator tab label, will all
read Custom

Delayl Frobe 1 | Generator 1 { Custom ) Frezets |

Current Generatar 1 Preset: | Custom

Figure 5.81 How to tell when the metadata generator settings have not been saved

The warning box gives you three options for dealing with the situation:

e Option 1 — abort the save process, so that you can go back and manually save the metadata parameters
(see instructions on page 73)

e Option 2 — go ahead and save anyway, but be aware that if you recall this User Preset you will probably not
restore the current metadata generator settings

e Option 3 — Save the Metadata presets first, in the Metadata register whose name is displayed (it will be last
register that was used, and if it is one of the factory registers a Save will not be allowed, so you might want to
consider option 1), and then save the User Preset.

Use the radio buttons to select one of these options (option 1 is the default), and click OK to proceed.
5.17.3 Lock Input Selection section

When User Presets are saved, the input selection is saved as well. This means that changing User Preset may
change input selection, depending on which one is associated with the User Preset. This is the normal behavior when
"Update Input Select with User Preset” is chosen.

Selecting “Do Not Change Input Select with User Preset” forces the input selection to remain unchanged, while
applying all other settings associated with the selected preset.

5.17.4 GPI section

The six GPI inputs are used to trigger some selected functions, as follows:

GPI 1 — Restore User Preset 1 configuration
GPI 2 — Restore User Preset 2 configuration
GPI 3 — Restore User Preset 3 configuration
GPI 4 — Restore User Preset 4 configuration
GPI 5 — Select card input 1
GPI 6 — Select card input 2

The GPIs are all contact closures to ground (GND). To select a User Preset (GPI 1 to 4) or an Input Select (GP1 5 &
6), simply short the corresponding GPI input pin to any GND pin. GPI 1 & 5 can also be used to trigger a different
function when the GPI contact closure is released (low to high transition).
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GPI loading is a “single load” process triggered by a transition to ground: it needs to be activated only for a short
period (around 10 milliseconds) to be detected by the card. Since it is not activated by a level, it is not necessary to
maintain the level at ground after the activation.

Enable the indicated function for each GPI by clicking the checkbox beside it; disable it by clicking the box again to
remove the checkmark. The GPI events are sent to the audio card through the ABUS regardless of the state of the
checkbox.

The current state of each GPl is reported by the “State” icon.
e When a contact closure to ground is present on the GPI input, the state icon will be green.
e Otherwise, the state icon will be gray.

GPOs are also contact closure to ground. A low level indicates the GPO is currently active. When a user preset is
activated by GPI, iControl or by the card menu, the corresponding User Preset GPO is also activated. If the card
configuration is modified, the GPO will be cleared at the same time.

Action on Release, Load...
You can select actions to occur when GPI 1 and GPI 5 are released, allowing a “switch & return” type of operation.

e GPI 1 triggers USER 1 when activated; it can trigger USER 5 when released.
e GPI 5 selects Input 1 when activated; it can trigger Input 2 when released

Use the checkboxes to activate these release functions.

5.17.5 Edit Presets Label...

Click this button to open a window where you can define the name assigned to each user preset. This is the name
that will appear on the pulldown in the User Presets section. The labels will also be copied from card to card when a
copy profile is performed.

5.17.6 Profiles

This section provides the option to save and recover the entire card configuration (including user presets if desired) on
an external disk, or to copy it to another XVP-3901 card.

Click on Profiles to open the Profile Copy window.

B rrofile copy for card [x¥P3901] oy ] 4|
Copy profile from

App. server | Densite | Slot | Card | Firmweare | Profile | Select | Transfer status
Appgerver_La.. Tahle_3_10 3 HWP-3901 100 Eurrent hd [w] |

| Save profile to disk... | | Restore profile from disk... |

Copy profile to

AR SErVEr ‘ Densite ‘ Slot ‘ Card ‘ Firtrvware ‘ Profile ‘ Select || all | Transfer status
AppServer_La.. Table_5_B 20 HWP-3501 100 Current [
AppServer_La.. [LakC_Table_3..|20 ¥wP-3901 100 Current [ I

W Exit

Figure 5.82 Profile copy for card window
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5.17.6.1 Copy profile from

This line shows this XVP-3901 card, and identifies it by App server, Densité frame and slot number, card type and
firmware version.

The Profile column has a pulldown that allows you to select which profiles you will work with, and gives these choices:
e Current, Userl, User2, User3, User4, User5, All

The Select column includes a checkbox (preselected checked) to confirm that you want to work with the current card.

5.17.6.2 Save Profile to Disk...

Click this button to open a Save dialog allowing you to specify a file name and location to which the selected profiles
for this card will be saved.

Hint - It is a good idea to create a folder for these files, because they are not explicitly identified as XVP-3901 profiles,
and will be difficult to find and identify if not clearly named and conveniently located.

e Click the save button once the name and location have =
been identified in the Save box Saveln: | ] iControl Card Profiles ~| = [dt] /= (8l s
e If the file is saved correctly, the Transfer Status box on Dyevc a1 mentseenstts

[} HCO-1831-MCR-profiles

the right of the Copy profile from line will indicate [} 1RD-3601.5TD-1 profis

Succeeded against a green background [

Succeaded

o If the file was not saved for some reason, the Transfer
Status box to the right of the Copy profile from line will ) —
indicate Failed against a red background Fos of T | GLiges M

Transfer status Save Cancel

File Hame: |}(VP-3901 Std-38 rack 14 profiles) |

Figure 5.83 Save Profile to Disk dialog
5.17.6.3 Restore profiles from disk...

Click this button to open an Open dialog box within which you x|
can Ioca.te and select a valid XVP-3901 profllg file. i [ETT—— SERE
e Click Open to read the contents of the file and to

reconfigure this XVP-3901’s profiles according to its D enc nismereess e
tent [} HCO-1831-MCR-profiles
contents [ IRD-3801-STD-1-profiles

¢ While the reconfiguration is in progress, the Transfer [ #vP-3901 Ste-38 rack 15 profiles
Status box on the right of the Copy profile from line will
indicate Working against a yellow background

e When the reconfiguration is complete, the Transfer Status _
box on the right of the Copy profile from line will indicate RIS P 3501 5138 ook 15 profcs |
Succeeded against a green background Files of Type: |l Files =l

Figure 5.84 Restore profiles from disk dialog
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5.17.6.4 Copy profile to section

This line shows other XVP-3901 cards that are available on the iControl network, each identified by App server,
Densité frame and slot number, card type and firmware version.

The Profile column shows the same information as is shown for the current card in the Copy profile from line, i.e. one
of the following:

e Current, Userl, User2, User3, User4, User5, All

The Select column includes a checkbox to identify which XVP-3901 cards you wish to copy profiles into from the
current card.

e For convenience, a Select all checkbox is provided in the column header

Click Copy to copy the selected profiles from this card into the selected other XVP-3901 cards

e While the profile copy operation is in progress, the Transfer Status box on the right of the Copy profile to line will
indicate Working against a yellow background

e When the profile copy operation is complete, the Transfer Status box on the right of the Copy profile to line will
indicate Succeeded against a green background

5.18 Options panel
Five options are available for the XVP-3901:
e Discrete AES and 32 Channel Internal Audio Processing Option  (XVP-3901-OPT-AUD)

o Keyffill option (XVP-3901-OPT-K)

e Dynamic Processing Option (XVP-3901-OPT-DP)

e Loudness Measurement option (XVP-3901-LM)

e ALC option (XVP-3901-OPT-ALC-X)

e XVP-3901 Full Upgrade option (XVP-3901-OPT-UG-xx2XVP)

To activate each of these options, you must
¢ Obtain a licence key from Miranda Technologies Inc.
e Type the licence key in the box
¢ Click on ENABLE OPTION to enable the option’s features.
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5.18.1 Audio option

Enables the discrete AES I/Os, the 32-channel internal
audio processing and the Dolby metadata processing.

Note: When the Audio option is not enabled, all discrete
AES 1/0Os and audio processing features are disabled. If
there is embedded audio and Dolby metadata in the input
signal, they pass through to the output signal. However,
when the Audio option is not enabled (using a software key)
BUT there are companion audio cards installed and
connected to the XVP-3901 with the ABUS cable, the Audio
Processing, Audio Output and Dolby metadata controls will
be available and functional.

5.18.2 Key/Fill option:

This option is used to enable the background key/fill
functionality for the side panels and letterbox.
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Ll
Widea Input/ Output 9@_@@9@ (ml

Wideo P

Wideo Outputs

Audio Processing

Dynamic Froc.

Audio Outputs

Audia Modules

Lolby Metadata

AL

Fingerprint
Reference
ABUS
tonitaring

|Tesl

Factory / Presets

Alarm contig.
Infa

Current Preset

Options

Audio || KeyfFill | Dynamic Processing | Loudness Measurement | ALC |

*wP-3901-0OPT-AUD (Dizcrete AES and Internal Audio Processing Option).
H%P-3901-0PT-AUD iz & software option that enables the discrete AES WOs and
the 32 channel internal audio processing function for the XP-3901. This option iz
required to use the discrete AES 1O, process the embedded audio and cortrol the
audio proc-amp and audio shuffler functions

For additional details, please consult our Wb site at kittp:iasnese mirandsa com

To activate the option on this card, please cortact Miranda Technologies
Customer Service at +1-514-333-1772, and specify card serial number:
038601 -00001 003

Audia

Enter key: | | Enable option |

I Custorm

Figure 5.85 Audio option

X¥P-3901 [ 5L0T: 2]

Widea Input / Output

Widea P

= [l 3

BDYBOTO

REM 523

Videa Dutputs

Audia Processing

Dynamis Pros.

Audie Dutputs

Audio Modules

Dalby Metadata

AL

Fingerprint
Reference

ABUS

Monitaring

Test

Factary f Prasats
onters |

Alarm canig.

Infa

Current Preget

Options

[ udio | KewFil | Dynamic Processing || Loudness Measurement || aLe |
W4P-3901 -OPT-K (KeyiFill Option).

HWP-3901 -OPT-K is & software option that enakles KeyFill function for the
*WP-3801

For addtional detsils, please consult our YWeb site st hitpc i mirancs .com.

To activate the option on this card, please cortact Miranda Technologies
Customer Service &t +1-514-333-1772, and specify card serial number:
038601 -00010001

KayiFill

Enable aptian

Enter key: |

I LUSER 4

Figure 5.86

Key/Fill option
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5.18.3 Dynamic Processing option:

This option enables the audio dynamics processing
functionality of the XVP-3901.

e Note: The Audio option must be enabled before
enabling the Dynamic Processing option

5.18.4 Loudness Measurement option:

This option enables the Loudness Measurement
functionality of the XVP-3901.

e Note: The Audio option must be enabled before
enabling the Loudness Measurement option
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*wP-3901-0PT-DP (Dynamic Processing Option).

H%P-3901-0PT-DP is & software option that enables the Audio Dynamic
Processing function for the KYP-3901.

For addtional detsils, please consult our Wik site st kit baenese mirands .com.

To activate the option on this card, please cortact Miranda Techrologies
Customer Service at +1-514-333-1772, and specify card serial number:
0&5601 -00010007

Dynamic P

Enter key: | | Enable option |

I LUSER 4

Figure 5.87 Dynamic Processing option
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Alarm contig.
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Current Preset
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(il keyiFills] (Bynamic Piosesing | Lovaness Measwement |[ALEH]
HwP-3901-LM (Loudness Measurement Option).

H%P-3901-LM is a software option thet ensbles Loudness Measurement function
for the }P-3501.

For addtional detsils, please consult our Wik site st kit baenese mirands .com.

To activate the option on this card, please cortact Miranda Techrologies
Customer Service at +1-514-333-1772, and specify card serial number:
0&5601 -00010007

Loudness b

Enter key: | | Enable option |

I LUSER 4

Figure 5.88

Loudness Measurement option




5.18.5 ALC option

This option enables the Automatic Loudness Control feature
of the XVP-3901.

Note that this option is available for 2, 6, 8 or 16 channels.
A separate license key is required for each of these, and the
data window below the Enter key data box will indicate
which is currently enabled, e.g.:

ALC XVP-3901-OPT-ALC-16 for the 16 channel option
If the currently-enabled option is 2, 6, or 8 channels, the

Enter key data box will be available to upgrade to a greater
number of channels.

5.18.6 XVP Full Upgrade option (XVP-3901-UG-
XX2XVP):
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X¥P-3901 [ 5L0T: 2]

Widea Input / Output

= [l 3

TR

BDYBOTO

REM 523

Widea P

Videa Dutputs

Audia Processing

Dynamis Pros.

Audie Dutputs

Audio Modules

Dalby Metadata

AL

b || Fingarprint

Reference

ABUS

Monitaring

Test

Factary f Prasats

Alarm canig.
Infa

Current Preget

Options

Audia | KeyFill | Dynamic P || Loudnass b | ALC |
HWP-3901-OPT-ALC-X (ALC Option).

HWP-3901 -OPT-ALC-X is a software option that enables the on-board Automsatic
Loudnesz Contral on X%P-3801

For adcitional details, plesse consult our Wik site st hitt: o mirands.com.

To activate the option on this card, please cortact Miranda Technologies
Customer Service &t +1-514-333-1772, and specify card serial number:
038601 -00010001

ALC activati

Enter key:

I LUSER 4

Figure 5.89

ALC option

This option can be used to upgrade an XVP-3901-UC, -FS, -DC, or -XC model to a full XVP-3901.

e The option name varies depending on which model you have — xx in the upgrade option name is the current
model designation. For example, the option to upgrade an XVP-3901-XC to a full XVP-3901 will appear as

XVP-3901-UG-XC2XVP

e The tab for this option does not appear in this group when the card is a full XVP-3901 (as shown in the figures

above).
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5.19 Alarm Config panel

This panel allows the alarm reporting of the XVP-3901 to be configured. The panel opens in a new window when the

button is clicked, and can be resized if needed.

The panel is organized in columns.

Status/Name

This contains an expandable tree listing all the alarms reported by this XVP-3901 card.
e Each alarm name includes an icon that shows its current status
e Some alarms may be text-only and the alarm status is shown in the name and not by a status icon

The Card LED, Overall alarm and GSM contribution columns contain pulldown lists that allow the level of
contribution of each individual alarm to the alarm named in the column heading to be set.

Alarm Configuration for X¥P-3901 [ slot: 2 ]

» Click on the alarm icon
to see the available
levels; then click on one
to select it

Card LED

& Critical

Disabled
Minor
Major

Critical

X

Status /Name | CardLED | overallalarm | GSM contribu... Log ev...

E sovP-3901 [ setan | Setan | setan Vi o=
B nput [ setan |  setal | setan Vi
@ Input 1 Carrier @ Critical @ Disabled @ Disabled vl
@ Input 2 Carrier @ Disabled @ Disabled @ Disabled Vi
@ Input1 video Error @ critical @ Disabled @ Disabled Vi

@ Input 2 Video Erar @ Disabled @ Disabled @ Disabled v
@ Input 2 Format Mismatch @ critical @ Disabled @ Disabled Vi
@ Fail Over Mode Detected @ Dicabled @ Disabled @ Disabled Vi
@ Fiber Selection Errar @ Critical @ Dizabled @ Disabled ]
@ Input Farmat {input 1: 720 x 4841 59.94FMiA A . Disahled ¥l
@ cC Presence A, @ Disabled @ Disabled Vi
@ Timecade Presence INiA @ Dizabled @ Disabled v
@ Dolby Metadata Presence i @ Disabled @ Disabled v
(@ output (Input 1) A, i, @ Disabled Vi
B Reference [ setan | Setan | setan Vi
@ Reference Presence @ critical @ Disabled @ Disabled Vi
@ Reference Mismatch @ Critical @ Disabled @ Disabled vl
(D) Reference (External Used, Format NTS Mia [y @ Disabled v
B audio [ setan |  setan | setan Vi
B aES Presence [ setan [ setal | Setan Vi
@ 4ES1 Presence @ Disabled @ Disabled @ Disabled Vi
@ 4ES2 Presence @ Dicabled @ Disabled @ Disabled Vi
@ ~ES3 Presence @ Disabled @ Disabled @ Disabled v
@ AES4 Presence @ Disabled @ Disabled @ Disabled Vi
B pudio Proc [ setan |  setal | setal %]
B Group Presence [ Setal |  Setal || Setall I}
@ Audio Group 1 Presence MY @ Disabled @ Disabled ¥
@ Audio Group 2 Presence A, @ Disabled @ Disabled Vi
@ ~udio Group 3 Presence i, @ Disabled @ Disabled ¥
@ Audio Group 4 Presence i @ Disabled @ Disabled =]
Bl silence Detect [ setan | setal | Setan Vi
@ cH1 silence @ Disabled @ Disabled @ Disabled Vi
@ cH2 silence @ Disabled @ Disabled @ Disabled Vi

@ cH2 silence @ Disablad @ Disabled @ Disabled vl |-

[Z] Owerall alarm and GSM contribution follow card LED | Copyto other cards
0K by | Cancel | | Get alarm keys ‘

Figure 5.90 Alarm Configuration panel

This column allows configuration of the contribution of selected individual alarms to the status LED located on the
front card edge. The Card LED status is shown at the bottom of the alarm tree in the Status/Name column.
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Overall Alarm

This column allows configuration of the contribution of each individual alarm to the Overall Alarm associated with this
card. The Overall Alarm is shown in the upper left corner of the iControl panel, and also appears at the bottom of the
Status/Name column.

GSM Contribution

This column allows configuration of the contribution of each individual alarm to the GSM Alarm Status associated with
this card. GSM is a dynamic register of all iControl system alarms, and is also an alarm provider for external
applications. The possible values for this contribution are related to the Overall alarm contribution:

o If the Overall alarm contribution is selected as Disabled, the GSM alarm contribution can be set to any available
value

o If the Overall alarm contribution is selected as any level other than disabled, the GSM contribution is forced to
follow the Overall Alarm.

Levels associated with these alarms:

The pulldown lists may contain some or all of the following options:

@ Disabled The alarm makes no contribution (black icon)

O Minor The alarm is of minor importance (yellow icon)

Q Major The alarm is of major importance (orange icon)

@ Critical The alarm is of critical importance (red icon)

@ Passthrough The alarm exists but has no effect (used for text and composite alarms)

Shortcut: if you click in one of the Set All boxes beside a section heading, you will open a pulldown that lets you
assign a level to all alarms in that section of the column simultaneously.

Once the alarms are configured, you may accept the changes or discard them:

Log Events

iControl maintains a log of alarm events associated with the card. The log is useful for troubleshooting and identifying
event sequences. Click in the checkbox to enable logging of alarm events for each individual alarm.

At the bottom of the window are several other controls

Overall alarm and GSM contribution follow card LED warning x|
Click in the checkbox to force the Overall alarm and GSM S
contribution to be identical to the Card LED status \:’) Selecting this option will force the Overall Alarm and

=) GSM Contribution values, in the Alarm Configuration window,

e All Overall alarms and GSM contributions for which

. . to follow those in the Card LED column. Changes to the
there is a Card LED alarm will be forced to match

current settings will be visible when you click OK here,

the Card LED alarm but do not take effect until you click OK or Apply in the
e All Overall Alarms and GSM contributions for which Alarm Configuration window. To leave all settings unchanged,
there is no Card LED alarm will be forced to close the Alarm Configuration window, or click Cancel, and
Disabled choose not to save changes.
A Warning box will open aIIowing you to confirm the action, Click OK to continue, or click Cancel to return to the Alarm
since it will result in changes to the configuration and there Configuration window without selecting this option.

is no undo function. [ oK H cancel |

Figure 5.91 Warning for Follow LED change
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Copy to other cards

Click this button to open a panel that allows the alarm
configuration set for this card to be copied into another XVP-
3901 card.

e Select one or more destination cards from the list in the
window by clicking in the checkboxes, or all of them by
clicking in the All checkbox

¢ Note that when you do a Copy Profile for this card (see
Sect.5.17), the alarm configuration is copied along with
all the other settings.

Get alarm keys

Click this button to open a save dialog where you can save a
file containing a list of all alarms on this card and their current
values, along with an Alarm Key for each. The alarm keys are
useful for system integration and troubleshooting.

e The file is saved in Excel.csv format

OK, Apply, Cancel

Copy to other cards

Label ‘ App. Server Frame

HYWP-3901 QC_AppSe.. PCC_Dens.. 16 [
HKWP-3901 |(QC_AppSe.. DZ2_Frame |[17 [
HKWVP-3901 QC_AppSe.. D2 _Frame 12 =
HWP-3901 [QC_AppSe .. DZ_Frame |7 [

Figure 5.92 Copy to other cards window

X

Save In: |Ijlnfrastruc1ure v| @ @ @ EE

1 Backup Files [y apc-1101-63c.csv

3 Functionals [y DEC-1003-studio 24.csv
T iControl Card Profiles [} FRS-1103-MCR_rack_4
[ Miranda documentation [ HMP-1801-ST_5.csv
[ Network Resources [ ] REF-1801-27a.csv

3 servers

= Troubleshooting

File Hame: |>£VP-3901 -ST_SICSV

Files of Type: | All Files

- |

Figure 5.93 Get alarm keys dialog

e OK accepts the settings and closes the window once the card confirms that there are no errors.

o Apply accepts the settings, but leaves the window open

e Cancel closes the window without applying any changes, and leaves the previous settings intact.

96 | XVP-3901




5.20 Info panel

The top two lines in this panel identify the model of this XVP-
3901, and the rear panel that is currently installed.

When the XVP-3901 is included in an iControl environment,
certain information about the card should be available to the
iControl system. The user can enter labels and comments
that will make this card easy to identify in a complex setup.
This information is entered into data boxes in the Info control
panel.

Card Model: specifies the card model (FULL, XC, UC, DC
or FS)

Rear Type: specifies the rear module currently installed.

Optic Fiber: specifies the optic fiber module currently
inserted in the fiber module socket.

Label: type the label that is shown for this XVP-3901
when it appears in iControl applications

Short Label type the short-form label that iControl uses in
some cases (8 characters)

Source ID type a descriptive name for this XVP-3901

Comments: type any desired text

GUIDE TO INSTALLATION AND OPERATION

X¥P-3001 [ SLOT : 2] _1o] x|
video Input/ Output .@@@g@ nml
\ideo P REM €25 HD
Video Outputs Info
Card Model HWP-3001-FULL
Audio Processing
— || Rear Type HWP-3801-3TRP
Cynamic Froe. | _ -
Optical Fiher Modul HiA
Audio Outputs | .
Hele Buted Fiber Vendor HiA
Audio Module 1 MOD-DOLEY-DEC
Audio Madules Audio Module 2 MOD-DOLEY-ENC-D
Dolby hietadata
Label: [rvp-za01 |
ALC
Short label: [rvr-zgm |
F ||Fingerprint Source ID: | |
Reference Device type: XP-3901

ABUS Hcommems:

|HD upfdownsoross converter |

Manufacturer: Miranda Technologies Inc.

Test

Factory / Fresets Service version: .00

Options

Vendor: Miranda Technologies Inc.

[ Details.. |

| Advansed "

Remaote system administration |

[piam conig. |
o |

Current Preset

I LUSERA1

Figure 5.94 Info panel

The remaining data boxes show manufacturing information about this card.

Three buttons in the panel give access to other information.

e Details...: Reports the Firmware version, service version,

and panel version for this card

e Advanced...: Shows the Miranda LongID for this card. The

. \_/, Manufacturing process

Released firmware with this service 3.0.0
Service version 3.00

Panel version 3.00

|

0886-0100-100
Firmware version 3.0,0

Figure 5.95 Details window

Miranda LongID is the address of this XVP-3901 in the iControl

network.

Long D

X

\_/I AppSenrer_LabC_1_labb_seb_Densite_SLOT_1Z2_74

0K

otk b

Figure 5.96 Advanced window
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e Remote System Administration — opens the Joining Locators window, which lists remote lookup services to
which this XVP-3901 is registered.

Add: Force the iControl service for this XVP-3901 to register itself x|
on a user-specified Jini lookup service, using the following syntax PE——

in the data box:
jini://I<ip_address>

where <ip_address> is the ip address of the server running the
lookup service, e.g.:

mput x|
C{) Enter a new locator’s URL
= |jini:II1D.8.104.55| | | Add || Remove

| OK || Cancel |

Figure 5.97 Joining Locators window

Remove: select one of the services listed in the window by clicking on it, and click Remove to open a query
box allowing you to delete it from the window.

query x|

| ’:r‘ Remove a locator: jini:i10.8.104.55/

Yes || ho
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6 Audio Modules

The XVP-3901 supports the use of up to two optional audio processing modules, user-installed into sockets on the
main circuit board.

e See Annex 3 beginning on page 143 for a description of the module installation and removal procedure

A number of different modules are available, allowing the functionality of the XVP-3901 to be customized.
This section of the manual describes each of the available modules in detail.

Module Description See section
MOD-DOLBY-DEC Dolby E and Digital (AC-3) decoder 6.1 on page 100
MOD-DOLBY-ENC-D  Dolby Digital (AC-3) encoder 6.2 on page 103
MOD-DOLBY-ENC-E  Dolby E encoder 6.3 on page 105
MOD-LA-DUP-701 Upmixing using Linear Acoustic Technology upMAXTM 6.4 on page 106
MOD-LA-ALC-N* N-channel ALC licensed _by'Linear Acoustic _ 6.5 on page 108
MOD-LA-ALC-N*-DUP  N-channel ALC and upmix licensed by Linear Acoustic

MOD-JA-ALC-N* N-channel ALC Iicensed by Jgnger Aud?o _ _ _ 6.6 on page 117
MOD-JA-ALC-N*-DUP  N-channel ALC licensed by Jinger Audio & upmix by Linear Acoustic

*N =2, 6 or 8, referring to the number of channels processed.

The Dolby decoder, Linear Acoustic upMAX™ (upmix), Linear Acoustic AeroMAX™ (ALC) or Jiinger Audio Level
Magic™ (ALC) modules are located at the input of the audio processing path, as shown in this block diagram of the
XVP-3901 audio processing section. If both modules are installed, the Dolby decoder module is located before the
upmix or ALC modules in the audio processing path, to allow the decoded channels to be upmixed. The Dolby-
E/Digital encoder modules are located at the end of the audio processing path:

J’ 16 Ch Audio Level Meter
nm'ﬁy 5.1 Mateh/ Audi ic | I Dol o 1
ecoder : udio || Dynamic | [RENTACES
sample | — | Fixed g Meter Emul:jyﬂ SUWNIX

=
Rate or Downmix Proc Proc a L 2
Converter Up-mixing Delay 2 3ch | Os AES OUT
2 2141 ()
T T SUM/MIX — ()

Audio Module Audio Module

The output channels of the above modules are always fixed and depend only on the module socket number in which it
is inserted. The outputs for module 1 will always be in the range 17 to 24. The output for module 2 will always be in
the range 25 to 32. Refer to the table below for a quick overview of the output channels versus the installed modules
and their module position:

Installed Module Output channels when in Module #1 Output channels when in Module #2
MOD-DOLBY-DEC 17-24 25-32
MOD-LA-DUP-701 17-22 25-30
MOD-DOLBY-ENC-D 17-18 25-26
MOD-DOLBY-ENC-E 17-18 25-26
MOD-LA-ALC-X-YYY | 17-24 (depending on number of channels) | 25-32 (depending on number of channels)
MOD-JA-ALC-X-YYY | 17-24 (depending on number of channels) | 25-32 (depending on number of channels)
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It must be noted that the MOD-LA-DUP-701 has only 6 outputs and the MOD-DOLBY-ENC-D/E has only 2 outputs. In
these cases, only the first 6 or 2 channels are used. The MOD-LA-ALC-X-YYY and MOD-JA-ALC-X-YYY modules

may have from 2 to 8 outputs depending on the model used.

The processing delay for all MOD-LA-ALC-X-YYY and MOD-JA-ALC-X-YYY modules is ¥ of a video frame. To
compensate for this processing delay, the user must increase the processing delay of the card by +1 frame.
This additional processing delay must be added manually in the Video Output page under the Timing tab.

6.1 Dolby E and Digital (AC-3) decoder

¢ |dentified as MOD-DOLBY-DEC on the module tab.

=1o]
Wideo Input/ Output I cl/a
The decoder supports Dolby-E, Dolby Digital or PCM Weopp = SZSQ@@J® “TLEL>
signals. Any other non-PCM signal will be lost through the e oS
decoder module; its outputs will be muted. Module #1: MOD-DOLBY-DEC | fadula 2 MOB-DBLBY:ENCE
Audio Procesing centrol  |NEFTEVER) MOEIEOTEEEN MEGHIN
For a Dolby-E input signal, the decoder outputs a metadata Dynami Prso. e — S Minimum Ver. Raquirads 150,12
bitstream which may be used by the audio processing and Audio Qutputs _
the audio modules, embedded in the SD outputs, or sent to e ———
the RS-422 output. See the Dolby Metadata tab. sudio Modules |
Dolby Metadata
A selector is provided at the Decoder input, but the output pLe :Mdmft;t oo
channels of the Decoder are routed to the internal channels - [REEE
1-8, 9-16, 17 to 24, or 25-32, with a mapping related to the Reference
input Program Configuration and Coding Mode. il bolby bigital and PCH
—— Fro Logic Decode hode Pro Logic Decode Disabled hd
6.1.1 Control tab S T
Options
The Bitstream Detection Mode dictates the action taken by : T
the decoder for each type of input bitstream. [siam contia. |
Info . .
In Auto mode, the decoder automatically recognizes and e | N —
decodes PCM, Dolby Digital or Dolby-E input bitstreams. If [ Fatory |

Dolby-E only is selected, the decoder recognizes and
decodes only Dolby-E bitstreams; otherwise the decoder
outputs are muted. The same behavior applies for the Dolby

Figure 6.1 Audio Modules - Dolby Decoder - Control

Digital only selection. If Mute (OFF) is selected, all outputs are muted for any type of input bitstreams; the Mute

mode disables the Dolby decoder.

The Input Selection determines the Dolby decoder input channel pair. See Audio Processing/AES Inputs for the
input selection from the audio card.

The Decoder Status section indicates the bitstream format detected at the decoder input. The possible values are:
Dolby-E (16, 20 or 24 bits), Dolby Digital (16 or 32 bits, Channel 1, 2 or both), PCM. The detected Dolby format will
give access to the corresponding tab in the row beside the Control tab.

The Pro Logic Decode Mode parameter enables Pro Logic decode processing for Dolby Digital or Dolby Surround
input bitstreams like Lt/Rt or stereo PCM.

The Dolby Digital section at the bottom of the tab is available only if the input bitstream is Dolby Digital, and the
Detection Mode is Dolby Digital or Auto.

e Refer to ANNEX 5 at the end of this document: Dolby Digital Main Channel Output Functions.

The Stream Select parameter selects the stream number to be decoded when multiple Dolby Digital bitstreams are
embedded within a single channel pair.
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The AES Channel Select parameter selects which AES3 channel is the source of the Dolby Digital decoder if the
Dolby Digital data is configured in Professional 16-bit format. If the selected channel does not contain a valid Dolby
Digital bitstream, the channel data will be passed to the decoder output as a PCM signal.

The Listening Mode parameter selects the main channel output listening mode. It is active only for a Dolby Digital

input signal.
e Full is the standard mode.

e If EX mode is selected, it will be activated only if the Dolby Surround EX Mode in the Dolby Digital tab, Dolby
Digital Status section is indicated as Surround EX Encoded. If not, the mode will internally default to Full mode.

e Monitoring in 3 Stereo mode reproduces only the left, right and center channels, the surround channels are

muted.
e In Phantom mode, the center channel output is muted.

e The Stereo mode will output only on the left and right channels, and the Mono mode only on center channel.
o Referto ANNEX 5 at the end of this document: Dolby Digital Main Channel Output Functions.

6.1.2 Dolby-E tab

The Dolby-E tab indicates status information for the selected Dolby-E bitstream.

The Dolby-E Common Status section shows two values that are
common to all programs contained in the Dolby-E bitstream: Program
Configuration and Frame Rate.

The Decoder to Proc Channel Assignment section gives the decoder
output mapping to the internal channels of the EAP-3101.

e The Main Output sub-section shows channel assignments
related to the Program Configuration.

e The Aux Output sub-section shows how the auxiliary 2-channel
output is down mixed, if activated.

The Prg 1 to Prg 8 sub-tabs indicate Metadata information associated
with each Dolby-E program: Coding Mode, Bitstream Mode,
Dialnorm (dialog normalization) value, RF Overmodulation
Protection, Line Mode Profile, RF Mode Profile, Dolby Surround
Mode, Dolby Surround EX Mode and Preferred Stereo Downmix
Mode. The number of programs depends on the Program
Configuration.

X¥P-3901 [ SLOT : 2] o =] |
REM 525 525
Audio Modules

hodule #1: MOD-DOLEY-DEC i Module #2: MOD-DOLEY-ENC-E

Contiol | Dolby E i Wiy Uizl || RSel |

Colby E Common Status

Frogram Configuration 5.1

Frame Rate 28.97 fps

Decoderto Proc Channel Assignment

tain Qutput

CH17 CH18 CH1g9 CHzO CHz21 CHzz CHz3 CHz4
L 1R 1C 1LFE 1Ls 1Rs Mone Mane
-

Prg 4 i ST | ey | FraE | ErE | FrAE | e | Frae |
Coding Mode S/2L(L. C. R, SL. SR.LFE)
Bitstream Mode Complete Main RF hfode Profile Film Standard
Dialnom -24 dBFS Dolby Surr. Mode Mot Dolby Srnd
RF Owvermod. Prot Disabled Sum. EX Mode Mot Dolby Srnd
Line Maode Profile Film Standard Pref. Downmix LRt

Figure 6.2 Dolby Decoder - Dolby E tab
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6.1.3 Dolby Digital tab

The Decoder to Proc Channel Assignment section indicates the =loi=]
output channel assignment. The Main Output sub-section shows DADBOTO :
channels assignment related to the Program Configuration.
Audio Modules

The Dolby Digital Status section indicates status information for the Hostie £t DDLB\;EE;‘QM I
Dolby Digital bitstream selected at the bottom of the Control tab: “Decoder to Pros Channel

[ COd|ng Mode ‘M;f;:“tpuclma CH19  CH20  CH21  CH22  CHZ3  CH24

° B|tst|"eam Mode | 1L | 1R | 1C | 1LFE | L= | 1R=s | Hone | Hone |

e Dialnorm value
e RF Overmodulation Protection
e Line Mode Profile hd

" Dolby Digital Statu

CodingMode | 32L(LC.ASLSALFE) |
e RF Mode Profile Dt Fate e boda Praie
e Dolby Surround Mode i e Doty Sum Mode
e Dolby Surround EX Mode S o Ex ot
o Preferred Stereo Downmix Mode. e boda Prafis o ot Do

Figure 6.3 Dolby Decoder - Dolby Digital tab
6.1.4 PCMtab

The PCM tab section indicates the output audio assignment of the R Te
Dolby Decoder module when its input is a PCM signal. Q@QQQQ@ =
Audio Modules

Module #1: MOD-DOLEY-DEC —
cahtiain] NPV ER NOZEIE  Pov |

Decoderto Proc Channel
Main Qutput

CH17 CH18 CH1g CHz0 CH21 CHzz2 CH23 CHz24

None

| L | R | None | None | None

None | None

14

Figure 6.4 Dolby Decoder - PCM tab
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6.2 Dolby Digital (AC-3) encoder

Identified as MOD-DOLBY-ENC-D on the module tab.
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REM HD 523

X¥P-3901 [ S5LOT: 2]
Wideo Input / Dutput @@@@@g@

=10l

m>|

WYideo P

Wideo Outputs

6.2.1 Shuffler Inputs

Modula #1: MOD-

Audio Modules

DOLBY-DEC

Module #2: MOD-DOLBEY-ENC-[ |

Audio Processing

An input shuffler allows any combination of the input

~Ehuffler Inputs

channels (default are CH1 to CH6). The input labeling will

follow the Metadata (Coding Mode parameter for the

selected Program).

Pulldowns: Available input channels 1 to 32

This encoder places the output on channels 17 and 18.

Wer: 1.0.2.5

Output Channels

Use the pulldown to select the pair of channels on which the
encoded output will be placed.
[1-2, 9-10, 17-18, 25-26]

6.2.2 Configuration

Encoder Control

CHA w | 1L Yer. Required: 1.0.2.5
Dynamic Proc.
Audio Outputs | CHEZ bt | 1R —=

CHa - [ 4C —— Dolby Dutput channels

) Digital 5

W Enceder CH 17&12
‘ — | CH4 ¥ | LFE *
Dolby Meatadata

CHE L ARIE 2
ALC
Fingerprint |CH6 w |1Rs T
Reference Configurati
ABUS Encoder Control Encoder

| Dolby Digital Encode - | T
tonitoring | ing Active
Test Data Rate Automatic 3594 kbps =
Factony / Presets Stream Humber |0 - Metadata Bitstream
Options Metadata valid

Bitst _bi -

Farmat | Dolby D 22-bit ith A2 matadata
and extended BS|

Metadata Source | Metadata b
Alarm config
Infa Frogram Select Frogram 1 hd Coding Made

Current Preset Made |5mp i - }32
Custom

The operational mode can be Dolby Digital Encode or
Pass-through.

Test signals at -18, -20 dBFS and silence are available for each mode.

100 Hz for the LFE channel of a 5.1 program.

When the encoding mode changes, the output mutes and
resumes in the selected mode within one second.

Data Rate

The card can encode at all Dolby Digital data rates between
56 kbps and 640 kbps, although there are constraints in
regards to data rate versus channel configuration (audio
coding mode) — see Table 1.

It supports automatic switching of the data rate based on the
Coding Mode.

Stream Number
Sets the output stream number from 0 to 6.

Bitstream Format

In Pass-through test modes, it will generate a 1 kHz PCM sine wave at its outputs.

Figure 6.5 Audio Module - Dolby Digital Encoder

Encode test modes will generate a test bit-stream containing a 1 kHz sine wave for full bandwidth channels and

Table 1: Auto Data Rate Assignment

Coding Mode | Automatic 384| Automatic 448
1/0 96 kbps 96 kbps
1+1 192 kbps 192 kbps
2/0 192 kbps 256 kbps

2/1, 3/0 256 kbps 256 kbps
2/2, 3/1 320 kbps 320 kbps
3/2 384 kbps 448 kbps

The output mode of the Dolby Digital bit-stream can be set to 32-bit, 16-bit Channel 1 or 16-bit channel 2. The default

setting is 32-bit.

Metadata Source

Selects the Metadata Path (Path 1 or 2) used for encoding. Refer to Dolby Metadata tab to access settings.

[Path 1, Path 2]
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Program Select
Selects the Metadata Program used for encoding. Refer to Dolby Metadata tab to access settings.
[Program 1, Program 2, Program 3, Program 4, Program 5, Program 6, Program 7, Program 8]

Reversion Mode
This parameter specifies the module’s behavior when its selected Metadata Source is lost or corrupted.
[Use last valid Metadata, Stop Encoding]

Encoding Latency

The Dolby Digital encoding latency is 187 msec. The encoding latency is automatically compensated (to avoid lip-
sync issues) when the video additional frame delay (Timing tab) is set to at least six (6) frames for 59.94 Hz formats
and at least five (5) frames for 50 Hz formats.

6.2.3 Status:
Text boxes report current status for Encoder, Metadata bitstream and Coding Mode

Encoder
This box indicates the operational status of the encoder.

Metadata Bitstream
This box indicates the status of the selected Metadata bitstream. The Metadata will be reported as invalid if it
contains missing and/or invalid parameters or erroneous segment checksums.

Coding Mode
This box indicates the Coding Mode parameter in the selected Metadata bitstream.
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6.3 Dolby E encoder

e |dentified as MOD-DOLBY-ENC-E on the Module tab

6.3.1 Input and Output channel selection =
Shuffler Inputs vsonnsions, DHD@SBO IETED|

An input shuffler allows any combination of the available
channels to be used as inputs. Default is CH1 to CH8.

Video Outputs Audio Outputs
Module #1: MOD-DOLBEY-DEC Module #2: MOD-DOLBY-ENC-E |

e Pulldowns: Available input channels 1 to 32 — ver 115
Dynamic Proc. M L Mini o (et 6.2
Output Channels Audic Outputs [enz [ ——
This encoder places the output on channels 17 and 18 cHE  w[ic  ——
|W CH4 ¥ [1LFE ———*nglhyE Output channels
6.3.2 Configuration e o PN ) e IR0
A CHE W | 1Rs —
Encoding Mode b Fingarprint
The operational mode can be Dolby-E Encode or Pass- EE—
th rOUgh. ABUS
Menitering e Wads e
Test signals at -18, -20 dBFS and silence are available for Test [ S — ,| [Encoding actve
each mode_ Factory / Presets Video Frame Sync

- Bit Depth 20 bits - I\-Iideo syne presant
at Dolby E frame rate
e Encode test modes will generate a test bit-stream <81tz Pulldawn ’DM—' Reference Frame Rote
Alarm config. FQ.Q? fps

containing a 1 kHz sine wave for full bandwidth

channels and 100 Hz for the LFE channel of a 5.1 [ R sy e e

Metadata walid
program Current Praset Revarsion Mode | Use last valid Metadata w a:: :;’E?;‘g:t;dsalta
. . Cust
e In Pass-through test modes, it will generate a 1 [ oo
kHz PCM sine wave at its outputs.

Figure 6.6 Audio Modules - Dolby E encoder

When the encoding mode changes, the output mutes and resumes in the selected mode within one second.
In both encoding and pass-through mode, the delay through the encoder is always one video frame.

Bit Depth
This parameter specifies the number of bits per word used in the Dolby-E bitstream. When using an output data width
of 16 bits, the available program configuration will be limited to those which require a maximum total of 6 channels.

48 kHz Pull-down
When Pull-down mode is enabled the encoder will output the Dolby-E bitstream at a sample rate of (1000/1001) * 48
kHz.

Metadata Source
Metadata is the only option. Refer to the Dolby Metadata panel (section Error! Reference source not found.) for
information and configuration.

Reversion Mode
This parameter specifies the module’s behavior when its selected Metadata Source is lost or corrupted.
[Use last valid Metadata, Stop Encoding]

Note: With version 1.1.2.0 of the Dolby-E encoder, the Reversion Mode is forced to Use last valid Metadata due
to a limitation in the module itself. The Stop Encoding mode will be available in future versions of the encoder.

Encoding Latency

The Dolby-E encoding latency is one (1) video frame (33 msec for 59.94 Hz formats and 40 msec for 50 Hz formats).
The encoding latency is automatically compensated (to avoid lip-sync issues) when the video additional frame delay
(Timing tab) is set to at least one (1) frame.
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6.3.3 Status:

Text boxes report current status for Encoder, Video Frame Sync, Reference Frame Rate and Metadata bitstream.

Encoder

This parameter indicates the operational status of the encoder.

Video Frame Sync

This parameter indicates the status of the video reference signal provided to the encoder.

Reference Frame Rate

This parameter indicates the frame rate of the video reference signal provided to the encoder. It will be set to Not

Indicated if the frame rate is not recognized.

Metadata Bitstream

This box indicates the status of the selected Metadata bitstream. The Metadata will be reported as invalid if it
contains missing and/or invalid parameters or erroneous segment checksums

6.4 Upmixing using Linear Acoustic Technology upMAX™

e |dentified as MOD-LA-DUP-701 on the module tab.

This optional module integrates the upMAX™ upmixer
function licensed by Linear Acoustic. This processing creates
a 5.1 channel surround field (Left, Right, Center, LFE, Left-
Surround, Right-Surround) from a 2.0 channel stereo input
(Left, Right)

The Config - Mode pull-down box offers four different
processing solutions:

Pass Mode

Select the input channels to the L, R, C, LFE, Ls and Rs
inputs with the pull-down menus. These channels are passed
through unaltered and are assigned to the output channels
selected using the Output Channels pulldown

Upmix Mode

Select the input channel pair to the L/R inputs with the pull-
down menu. The resulting 5.1 channels are assigned to the
output channels selected using the Output Channels
pulldown.

AutoMAX-1I"™ Mode

Select the input channel pair to the L/R inputs with the pull-
down menu. The resulting 5.1 channels are assigned to the
output channels selected using the Output Channels

X¥P-3901 [ SLOT : 2] =10 x|
o] DDDOOBO ==
e — REM HD 525
Wideo Dutputs Audio Modules
Module #1: MOD-LA-DUP-701 | podule #2: MOD-DOLEY-ENC-E
Ver 1.3.00 Minimum Ver. Required: 1.3.0.0
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Figure 6.7 Audio Modules - Linear Acoustic UpMAX

pulldown. Additionally the channels selected at the C, LFE, Ls and Rs inputs are summed with the outputs of the

upmixing process.

This mode also allows a 5.1 audio present at the input to pass through. It will auto switch between a stereo and a 5.1

audio source to provide a 5.1 output at all times.

e Set up the transition between the two modes to be unobtrusive by selecting transition speeds for each case —
upmix-to-pass and pass-to-upmix — using the two AutoMAX-II Transition Speed pulldowns

e Use the 5.1/2.0 Detection Threshold slider to set the level at which some 5.1 channels are considered to be

silent, identifying the input as 2.0
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Note: The AutoMAX-1I™ algorithm is supported by firmware version 1.3.1.0 and later. Firmware version 1.3.0.0
supports only the AutoMAX-1™ algorithm. The AutoMAX-1™ algorithm does not support the upmix-to-pass
and pass-to-upmix transition speeds.

Follow Metadata mode
This mode may be useful for sources that switch between stereo and 5.1. The Coding Mode parameter in the first
program of the Dolby metadata will set the Operating Mode between Pass and Upmix modes.

Note: In Follow Metadata mode, the metadata generator will be automatically turned ON when the upMAX™
module is upmixing to provide a valid metadata stream for the upmixed audio content. The generator content
must have been previously configured with valid 5.1 metadata parameters. When the upMAX™ module is set
to Pass mode by the incoming metadata stream, the generator will be automatically turned OFF to let the
incoming metadata stream pass through. Refer to Generator Automated mode in the Dolby metadata panel
section for further details (page Error! Bookmark not defined.).

If the Coding Mode parameter (in the Dolby Metadata panel) is other than 3/2 (i.e. 5.1 channels) or 2/0 (i.e. stereo
channels) or if the selected metadata path does not carry metadata, the Operating mode will follow the Reversion
Mode pull-down.

Coding Mode (Metadata): Operating Mode:
3/2 PASS

2/0 UPMIX

1+1, 1/0, 3/0, 2/1, 3/1, 2/2, or metadata is not present Reversion Mode

The Reversion Mode pull-down sets the default Operating Mode to: Pass, Upmix, Last Valid (Last valid Coding
Mode), AutoMAX.

Adjustments

The “surround field” can be adjusted with the Center channel Width control and the Surround channel Depth control.
The bass enhancement signal for the LFE channel is derived from the Left, Center and Right channels. The LFE
checkbox and LFE Channel Level (%) slider control the LFE output.

Latency
The upMAX™ processing latency is automatically compensated by the card.

Note: when in UPMIX and AUTOMAX modes, the last channel pair of the output channels selection (channels 7-8,
15-16, 23-24 or 31-32) are reserved for future use and muted.

Note: The upMAX™ works with PCM audio. If non-PCM audio like Dolby-E or AC-3 is fed to the module, it will be
ignored and silenced to prevent interference with the other PCM audio channels.
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6.5 N-channel ALC and upmix licensed by Linear Acoustic

Minimizing loudness differences between PGM 1 PUB PGM 2 PGM 1 PUB PGM 2
segments in a playout channel is an important MY N’rfl
issue in a world where multiple programs m‘ q’\i |

originating in different formats from different
sources must be integrated seamlessly. The 1] ‘
MOD-LA-ALC Automatic Loudness Control Nw 1
(ALC) module is the Miranda/Linear Acoustic ‘ qu*Wm//rf

|

Target

solution to this need. It uses Linear Acoustic’s
AeroMAX™ multiband loudness control

algorithm. WITHOUT ALC WITH ALC

o |dentified as MOD-LA-ALC-X-YYY on the module tab where X can be 2, 6 or 8 input channels and -YYY is the
optional -DUP UpMAX"™ module. The table shows the available MOD-LA-ALC models.

Output Channel
Model Description Config.
PGM 1 PGM2
MOD-LA-ALC-2 2-Channel ALC licensed by Linear Acoustic Upto 2.0 N/A
MOD-LA-ALC-2-DUP | 2-Channel ALC and upmix licensed by Linear Acoustic Upto5.1 | N/A
MOD-LA-ALC-6 6-Channel ALC licensed by Linear Acoustic Upto5.1 N/A
MOD-LA-ALC-6-DUP | 6-Channel ALC and upmix licensed by Linear Acoustic Upto5.1 N/A
MOD-LA-ALC-8 8-Channel ALC licensed by Linear Acoustic Upto51 | Upto20
MOD-LA-ALC-8-DUP | 8-Channel ALC and upmix licensed by Linear Acoustic Upto 5.1 Upto 2.0

Depending on the model, different channel configurations are possible as listed in the table above.

The 6-channel ALC supports only a single program (either (o]
5.1 or 2.0, but 4, 3 and 1 can be used), but the 8-channel wigeo nputs oupt | TP @B O ‘ml
. videa F . REM HD 525
ALC supports 2 independent programs.
) : Video Outputs Audio Modules
e The first program (PGM 1) can only be configured as a Module #1: MOD-LA-ALCS.DUP || aduls #2 MOD-DOLEVENGE |
single program 5.1 ALC or a 2.0 ALC. It is not possible wvis e || Gonfia | Basia: || ALS FoMt || ALC Pebe | Upii |
to configure it as a 3x2, a 6x1 or any other channel —— VR UEEE biinimun VoL Regulisd: £.0.0.0
combination with more than one program. If you are — —
. . A CH 17
using only 3 channels (left, right and center), you can —
. . hd CH18
use the 5.1 configuration and leave the other 3 [ | e
channels assigned to silence channels. You can even Ipaisypstadars | (S ¥ oHz0
use the 5.1 ALC for a single mono channel as long as e T oH21
the other channels are assigned to silence channels. Fingsrprint S £ 22
e The second program (PGM 2) can only be configured |“““““ T —
. . ABUS
as a 2.0 stereo program, but you can use it as a single r— | T
mono pl’Ogl’am. T ~ALC PGM A ALC P&M
’: Mode |20 hd Mode | OFF i
Factory / Presets
,D.rv: [C] ALEC Bypass [ AL Bypass
ptions
Alam config. | i — Metadata Prezence Q
Info, Mode | Pass >
Current Preset Rewversion | a2 -
I Custom

Figure 6.8 Audio Modules - LA-ALC-DUP
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The figure below shows some of the most popular operating modes for the 5.1 ALC.

PGM 1 AeroMAXm AeroMAX™ AeroMAX'™

006006:
006000
006000:

006000

Modules with a —DUP feature the optional upMAX ™ upmixer function licensed by Linear Acoustic. This processing
creates a 5.1 channel surround field (Left, Right, Center, LFE, Left-Surround, Right-Surround) from a 2.0 channel
stereo input (Left, Right). It is the same technology used on the MOD-LA-DUP-701 module. The figure below shows
some typical configurations of the ALC equipped with the upmixer. The two pictures on the right show the upMAX™ in
AutoMAX-1I™ mode, where the configuration switches automatically between 2.0 and 5.1.

pem1 AeroMAX'™m UPMAX ™M pem1 AeroMAX'™ uUPMAX M pem1 AeroMAX'™ UPMAX ™

o NOo =g o= Ko =]

© o© O —~ KN R (R sl - S
() oD =1 " O () —~ BN <)
Lre] Lre] = (LFe) = B )
(L= L= g = * (=) > o
( Rs) O ] [ Re J (Rs) > ( Rs)

Note: The MOD-LA-ALC-X-YYY works with PCM audio. If non-PCM audio like Dolby-E or AC-3 is fed to the module, it
will be ignored and silenced to prevent interference with the other PCM audio channels.

Latency
The MOD-LA-ALC module processing latency is automatically compensated (to avoid lip-sync issues) when the
additional video frame delay (Timing tab) is set to at least one (1) frame.

o]
6.5.1 Config tab QQQ@@J®
Audio Modules
The ALC PGM x Mode pulldowns specify the channel configuration for “;‘““:'*“'MD_D'L“"‘LCS'D“P || Module #2: mop-poLav-ENCE |
Program 1 & 2 (PGM 1 & 2). Depending on the ALC model, you may -7 NN NN SN —
have different possible selections like 5.1, 2.0 or 5.1/2.0. This will o1 ASroMAXTT UPMAX'™
indicate in which configuration you want to operate the module. If you oH 1 Auto oH 7

CH 18

want to do ALC on a stereo channel, select 2.0. For 5.1 input, select ik
5.1. The 5.1/2.0 configuration should be used when you have both 5.1
and 2.0 inputs, but you want to do an upmix on the 2.0 input, hence

producing a constant 5.1 output. To upmix a mono channel, use the 2.0 e
configuration and assign both inputs to the desired mono channel.

CH19

CHz0

X—=—=27TTC

&, GaEeR

CHz21

I EEEEE

4

allalic
T (B (B
o x| w
djd|[4]a]q|4

CHZZ2

2
=

CHY -
-@-ﬁ CH23

If you have an ALC module with the -DUP upmix functionality, you can i v |H(R cHza
also configure the Upmix PGM 1 Mode. ALC POM 1 ALC FOM 2

L YT Ry | T T—
If you set the ALC to work in 2.0 or 5.1/2.0 mode, the pull-down box A G mEREE
offers four different processing solutions:

Upmix P& 1
Pass Mode Mode IAutnMAX—H—v Metadata Presence )
Input channels are passed from the input to the output untouched. Reversion

Figure 6.9 LA-ALC-DUP - Config tab
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Upmix Mode

The first 2 channels (L & R) are upmixed. The other input channels in PGM 1 are ignored.

AutoMAX-1I"™ Mode

In this mode, the module will automatically detect the presence of 5.1 or 2.0 channels at the input. When 2.0 is
detected, the incoming stereo will be upmixed. When 5.1 is detected, the incoming 5.1 channels will automatically be

passed through untouched.

Follow Metadata mode

This mode is another way to switch between 2.0 stereo and 5.1 and produce a constant 5.1 output. The Coding Mode
parameter in the first program of the Dolby metadata will set the Operating Mode between Pass and Upmix modes.

Note:

In Follow Metadata mode, the metadata generator will be automatically turned ON when the upMAX™

module is upmixing to provide a valid metadata stream for the upmixed audio content. The generator content
must have been previously configured with valid 5.1 metadata parameters. When the upMAX™ module is set
to Pass mode by the incoming metadata stream, the generator will be automatically turned OFF to let the
incoming metadata stream pass through. Refer to Generator Automated mode in the Dolby metadata panel

section for further details.

If the Coding Mode parameter is other than 3/2 (i.e. 5.1 channels) or 2/0 (i.e. stereo channels) or if the selected
metadata path does not carry metadata, the Operating mode will follow the Reversion Mode pull-down.

The Reversion Mode pull-down sets the default Operating Mode to: Pass, Upmix, Last Valid (Last valid Coding

Mode), AutoMAX.

6.5.2 Basic tab

The “Basic” tab is the easiest way to configure the ALC module. You
can use it to load an ALC Preset and specify the output level for each
program.

Of course, all processing controls are accessible and users can custom
design the presets that might be even more appropriate for a given
situation. We strongly recommend starting with the ALC preset that is
closest to the desired objective, then fine tuning it to reach the desired
goal. This will minimize the troubles that will likely be encountered as
many adjustments interact.

ALC Presets

* TV 5B GEN - TeleVision 5-Band GENeral. This is the most commonly
used preset. It provides a moderate degree of dynamic range
processing, and is appropriate for all types of content. It is the factory
default for all core preset choices.

* TV 5B LIGHT - TeleVision 5-Band LIGHT. This is very similar to TV
5B GEN, however the ratio of the multiband compression has been
reduced closer to 2:1 for a more gentle action. Please be aware that
lessening the processing lessens the ability of the unit to control
loudness tightly to a given target.

* TV 5B HVY - TeleVision 5-Band HEAVY. Similar to TV 5B GEN,
however the ratio of the multiband compression has been increased for
a more dense and less dynamic sound.
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Figure 6.10 LA-ALC-DUP - Basic tab
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* TV 5B LOUD - TeleVision 5-Band LOUD. Similar to TV 5B HVY, but louder and more punchy.

« ITU LOUDnNess LMT - Utilizes a specially tuned Input AGC plus Multiband Limiters and the Final Limiter to slowly
adjust the average program loudness to a given value and the multiband and final limiters will act until the AGC
catches up. This preset is appropriate for ingest or live applications but because the Multiband AGC is bypassed

it has less ability to manage spectral balance which is important for transmission.

*« PROTECTION LIMIT - Bypasses all processing except for the final output limiter which is set only to prevent
overload.

NOTE: All presets (except PROTECTION LIMIT) were tuned to produce audio that will have an average dialog
loudness of -24 dB/LKFS as measured by a Dolby LM100.

For the other parameters in the Basic tab, refer to the Advanced Configuration section below.

6.5.3 Advanced Configuration —-ALC PGM 1 & 2

We STRONGLY recommend starting with an ALC preset and modifying from there. Preset creation starting from
scratch is an incredibly time consuming process requiring large amounts of time and huge amounts of content
spanning all genres including music of every type, films of every type, television dramas and sitcoms of every type,
and talking-head programs of every type. Linear Acoustic has already done much of the heavy lifting, and provides
presets based on their own listening and feedback from customers over the past few years. Certain parameters such
as crossover frequencies and channel coupling are not adjustable and are hard-coded to the most appropriate values.
That being said, access to all adjustable parameters is provided. There are no factory adjustments hidden from users.
Be careful with this power as most all settings interact with each other, sometimes in ways that might not be
immediately audible.

B1 Limit HF
_|" BIAGC —» (look ahead) [ | Level
—» Crossover
B2 Limit HMF
—L B1AGC [ (look ahead) [ ] Level
PCM Input ¥ Output Limiter
(1-6 chan) Metadata —»{ Crossover [»{ B1AGC [  B3Hmt L - LMF + (look ahead) +
Process (look ahead) Level
Loudness Set
Metadata ry
ITUBS.1770 . ) Y
: B4 Limit MidB
C liant
O'Rﬁep[l:an —» Crossover —»{ B1 AGC (Iook ahead) > Level upMA)_(”"
Upmixing
Y l
Parametric i
Eq »| Crossover | B1 AGC | | Bi LLm‘td > tOWE‘;
(3 bands) (look ahead) eve PCM
Output

Figure 6.11 General signal flow of the AeroMAX™ processing core
The drawing above shows the general signal flow of the processing core to indicate what part of the chain is being
adjusted by each parameter. Note that this signal flow is also captured in the “Adjust Processing” menu, with the top
of the list being the input, and the bottom of the list being the output.

A word on the crossovers

The multiband crossovers in the AeroMAX™ consist of second order LinkwitzRiley style filters that are hard coded to
specific frequencies. As the processing required for television applications is not as aggressive as other mediums,
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little advantage can be gained from changing these values, and the remainder of the processing relies on these

characteristics remaining constant.
For reference, the crossover frequencies are:

Band 1 (Low Bass): 20 Hz - 60 Hz
Band 2 (Mid Bass): 30 Hz - 200 Hz
Band 3 (Low Mid): 170 Hz - 1.15 kHz

Input AGC

The input AGC is a very slow acting front-end gain control with a 36dB
gain range whose only purpose is to make sure that the following
processing stages are fed with the correct average audio levels. It is
basically the automatic equivalent of an operator slowly riding a gain
control on a console to keep the audio close to reference level.
Wideband in nature, the AGC is not meant to perform rapid gain
reduction or expansion as its actions will be more audible, as with all
wideband gain processors. As a slow gain rider, its actions are nearly
inaudible thanks to the multiband processing that follows it. The AGC
has two stages of gating where the gain expansion is slowed or stopped
to prevent background noise increasing.

Adjustable parameters are:

Gate Threshold: 0dBFS to -90dBFS (default: -30dBFS). Gating
sets the point at which the AGC release is made extremely slow
to prevent increasing background noise and allow the AGC to
return to unity gain.

Freeze Threshold: 0dBFS to -90dBFS (default: -42dBFS). Freeze
stops all gain change (i.e. when the audio drops to silence), and
remains frozen at its current gain value until the threshold is
exceeded.

NOTE: Adjust Gate and Freeze to match plant practices. Very quiet
audio (such as a golf match) benefits from having processing frozen
when input audio drops below a given level to prevent “boosting the
cricket” sounds.

Ratio: 1:1 to Inf:1 (default: 12.0:1)

Band 4 (High Mid): 950 Hz - 6.1 kHz
Band 5 (Brilliance): 5.2 kHz - 24 kHz

®¥P-3901 [ SLOT: 2]
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Figure 6.12 ALC - Input AGC

Range: 0dB - 36 dB (default: 24dB). Range sets how much gain expansion above unity is performed, and this

amount is subtracted from the total AGC gain range of 36dB, so the default value allows for 24dB of expansion
and 12dB of compression. This adjustment is reflected in real time by changing the AGC meter scale.

Threshold: -18dBFS - 0dBFS (default: -16dBFS)
Attack: 0 - 150, slowest - fastest (default: 21)
Release: 0 - 150, slowest - fastest (default: 47)

Progressive Release: 0 - 100, slowest - fastest (default: 50). Sets the speed at which the release time is

increased faster at very low gain values. This feature approximates a logarithmic release to help recovery from

dramatic gain reduction more quickly.

112 | XVP-3901




GUIDE TO INSTALLATION AND OPERATION

Parametric Equalization (PEQ)

Three bands of parametric equalization are provided for fine tuning if
necessary. None of the factory-supplied presets use the parametric
equalizers, but they are provided to create notch filters or other effects if
necessary. Each filter has a gain control with a +/-12dB range, a center
frequency control that varies from 20 Hz to 22.050 kHz, and a
bandwidth or “Q” control that varies between 0 and 10. Normal default
settings for all bands are Gain = 0dB, in other words bypassed.

Multiband AGC

This section is the heart of the dynamics processing engine. A
multiband AGC (i.e. compressor) that allows for medium ratio (3:1 is
default) adjustment of audio band. Adjustable parameters are divided
amongst three tabs:

Main
e Compression Ratio: 1.0:1 - Inf:1 (default: 3.0:1)

e Range: 0dB - 36dB (default: 24dB). Range sets how much gain
expansion above unity is able to be performed. This adjustment is
reflected in real time by changing the AGC meter scale.

e Progressive Release: 0 - 100, slowest - fastest (default: 50). Sets
the speed at which the release time is increased faster at very
low gain values. This feature approximates a logarithmic release
to help recovery from dramatic gain reduction more quickly.

AT=IE
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Audio Modules

Modale #1: MOD-LAALES-0UP | iadls 2 MODDOLEV-ENE:E |
\canfia | Basio | ALePot | ALe poba | Upmic |
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; ‘3 ; !
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Figure 6.13 ALC - PEQ Parameters
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Figure 6.14 ALC - MB AGC - Main
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Threshold /Inf > Thr

e B1-B5AGC Thresh(old): -12.00dB - +12.00dB (default: 0.00dB [macc | pea Mo aeC | meLmit | weEm | Finaistase |
all). The reference point for the attack and release parameters to [ | -
act on the audio signal present in that band.

Bl Threshold { dB}
,_'_ E B Int1 Ratio Above Threshald
’Vad—ﬂ 1200 0 |

e B1-B5 Inf:1 Above Thresh: Enabled / Disabled (default: B1: e Y —‘ T
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frequency Contr0|_ a‘,_'_aa l_ | B9 Inf:1 Ratio Above Threshald
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Figure 6.15 ALC - MB AGC - Threshold

Attack / Release

e B1-B5AGC Attack: 0 - 150, slowest - fastest (defaults: B1:46, | INAGC | PEQ | MBASC | MBLimit | MBEQ | FinalStags |
B2:88, B3:88, B4:88, B5:92). How fast an input signal is acted
upon once is crosses the set threshold

’— B1 Attack ims)

El Release {ms)
( oS00
B2 Release (ms)
- IB?
’V 100 | |
B3 Release (ms)
. Iss
’V 100 oa i |
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e B1-B5AGC Release: 0 - 150, slowest - fastest (defaults: B1:50,
B2:60, B3:86, B4:88, B5:92). How fast an input signal recovers
from a gain change once that signal falls below the set threshold.
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Figure 6.16 ALC - MB-AGC - Attack/Release
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Multiband Limiters

Performs multiband limiting of the signals coming from the
multiband compressor.

e B1 - B5 Lim(it) Thresh(old): +12.00dB - 0.00dB (default:
B1:+4.25dB, B2:+4.25dB, B3:+6.50dB, B4:+9.00dB,
B5:+9.00dB). The point above which limiting action
takes place at an Infinity:1 ratio.

e B1 Soft Clip Thresh(old): +12.00dB - 0.00dB (default:
+3.00dB)

e B2 Soft Clip Thresh(old): +12.00dB - 0.00dB (default:
+6.00dB). The point above which band one (low bass) is
very quickly limited, acting more like a clipper without the
artifacts. This helps maintain a “tight” bass sound.

Multiband EQ

This is the section where each of the processing bands is
summed and where overall frequency response can be
tailored.

e B1 - B5 Out(put) Mix: -12dB - + 12dB (defaults: 0dB,
all bands). Sets the mix level for each band summing
all bands back together. These controls are prior to
the final look-ahead limiter and increasing gain may
cause more final limiting (possibly more than desired).

GUIDE TO INSTALLATION AND OPERATION
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Figure 6.17 ALC module - MB Limiter
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Figure 6.18 ALC module - MB Equalizer
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Final Stage

This final section of the processor is where the final look-
ahead peak limiter and bass soft clipper are adjusted. The
look-ahead limiters are wideband, limited to 6dB of gain

INASC | PEQ | MBAGC || MB Limit | MBEQ  Final Stage

Limiter Drive { dB )

; . N — L
reduction, are extremely fast, and due to their look-ahead e 995 |
nature are virtually transparent even at full gain reduction.

Their purpose is to control peaks that make it through the e
multiband section. Adjustable parameters are: -'-"_'_'_33 W s |1

e Final Limiter Drive: -6dB - +6dB (default: -5dB). Sets
the level at which the wideband sum of all bands is fed
to the final limiter.

e Output Level: -36dB - 0dB (default; -13dB for PGML1, -
11 dB for PGMZ2). Sets the output level for the current
preset. Can be used to match the measured loudness
of one preset to another. This is useful as more
aggressive presets will measure differently from less

aggressive versions.
Figure 6.19 ALC Module - Final Stage

6.5.4 Upmix using Linear Acoustic UpMAX'™
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Audio Modules
Module #1: MOD-LA-ALCS-DUF l Module #2: MOD-DOLET-ENC-E |

AutoMAX-Il Transition Speed

Config | Basic | ALCPGM1 | ALCPGM2  Upmix |

When the Upmix Operates in AUtOMAX'”tm mOde! the speed Of the Center Width (%) 5.1/2.0 Detection Threshold { dBFS )
transitions from 2.0 to 5.1, an_d 5.1 to 2.0, can be configured to _,_,J_, 31 _,_,J_, 75
prowde smooth and unobtrusive Changeovers' Surround Depth (%) AutoMAX:|| Transition Speed

e Set the “Upmix-to-Pass” and “Pass-to-Upmix” transition -'-'-'-r’ 100 || Gomixtopaze  [siom -

speeds independently, over the range Instant to Very Slow L|FzE LoFuEtputchannel N
5.1/2.0 Detection Threshold
This parameter is used when the upmix operates in AutoMAX-1I"" A2 oo el (e
. S ~ I

mode to detect silence on some of the 5.1 channels to determine if T LR

5.1 or 2.0 is detected.

LFE Output Channel

The bass enhancement signal for the LFE channel is derived from
the Left, Center and Right channels. The LFE checkbox and LFE
Channel Level slider control the LFE output

Figure 6.20 ALC module - Upmix using UpMAX
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6.6 N-channel ALC licensed by Jinger Audio & upmix by Linear Acoustic

Minimizing loudness differences between segments in a playout channel is an important issue in a world where
multiple programs originating in different formats from different sources must be integrated seamlessly. The MOD-JA-
ALC Automatic Loudness Control (ALC) module is the Jiinger Audio solution to this need.

PGM 1 PUB PGM 2 PGM 1 PUB PGM 2
liﬂ A Target
WITHOUT ALC WITH ALC

6.6.1 ALC Models

Identified as MOD-JA-ALC-N-YYY on the module tab where N can be 2, 6 or 8 input channels and -YYY is the
optional -DUP UpMAX™ function by Linear Acoustic. The table shows the available MOD-JA-ALC models.

Model Description

MOD-JA-ALC-2 2-Channel ALC licensed by Junger Audio

MOD-JA-ALC-2-DUP | 2-Channel ALC licensed by Jinger Audio and upmix by Linear Acoustic
MOD-JA-ALC-6 6-Channel ALC licensed by Jiinger Audio

MOD-JA-ALC-6-DUP | 6-Channel ALC licensed by Junger Audio and upmix by Linear Acoustic
MOD-JA-ALC-8 8-Channel ALC licensed by Junger Audio

MOD-JA-ALC-8-DUP | 8-Channel ALC licensed by Junger Audio and upmix by Linear Acoustic

6.6.2 Program Configurations

This section explains the different program configurations for the ALC and the upmix (when available) depending on
the installed ALC module. The figures below show the graphic interface for some of these configurations.

XWP-3901 [ SLOT : 2] o (=0 | o (=1 5| g [T |

9220030 s GYDQOVO s GIDQOVO
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Medule #1: MG JA LS IUP |idici 2! MOBBOLEENCIEN] Midule #1: OG- JA ALCS 0P | Msdula 92 MO BOLETENCLE) | ||| et 1 MO0 ALCS O | it MO BOLEENEIEL |
et b PEMTALFE POMIUpmbd oM A Prasising || Eentio SRS FERE FOME|
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Select the Config tab to set up the program configuration
and input/output channels.

Input & Output Channel Selection

Use the pulldowns on the left side of the graphic to
connect EAP-3101 input channels to the inputs of the
JA-ALC module.

The JA-ALC module outputs will appear on the EAP-
3101 channels shown to the right of the graphic.

Module Configuration

Use the Program(s) pulldown to select the configuration of
the inputs to the JA-ALC module.

The presence or absence of upmix changes the ALC
channel configuration. For this reason, it is possible for
the user to disable the upmix functionality. This
functionality will not be present if the current module
model does not have a —-DUP. When upmix is
disabled, the upmix parameters are not configurable.

Select the Disable Upmix Hardware checkbox to
disable the upmix functionality

The list displayed in the pulldown changes depending on
whether upmix is available.

=I5

Video Input/ Dutput @@@' ’@ ‘ml
— REM HD 523
Wideo Outputs Audio Modules
Moduls #1: MOD- JA-ALCSDUP | Madula #2/ MOB-DOLBY-ENGCE |
adio Processing contia|Peuit| PEN-LFE| POM1-Upmid Femz|
Ver: 1500 Minimum Version Required: 1,500
Dynamic Prac. o =
Level Magic '™ UPMAX
Audie Dutputs T - o o e
P
o 01 - 1"l - o Ex
utinpiesues || [ens [ el A - O EX
Dolby hetadata CH4 @ T R @ CHz0
AL CHS - o (5.1) - o CH21
¥ ||Fingerprint CHB i @ - @ CH22
CHT - o o CH23
PGM 2 (2.0)
CH& - o o CH 24
ABUS
Monitering
Madule Canfig
Test —
P 5142 w | [] Enable Loudness Monitaring
Factory / Prasets ALC Filter ITU-R BS.1770 w | [ Disable Upmix Hardware
Options P& PGM1 - Upmin———————————
Link Made | A1l - Upmix Mode
Pass - |
Alarm config.
framesnie | L; Raversion
Info LIC/R
Current Praset Ls/Rs e )
I Custom

Figure 6.21 JA-ALC module - Configuration

If upmix is not available (either the —DUP option is not enabled, or else the Disable Upmix Hardware checkbox
beside the pulldown is selected), a very extensive list of program configurations appears, ranging from a single
mono input up to a 5.1 input plus two mono inputs, and everything in between (depending, of course, on the
number of channels available in the module — 2, 6 or 8). See the chart below for a complete listing.

If upmix is available (-DUP option is enabled, and the Disable Upmix Hardware checkbox is not selected), then
a much more limited selection is available, as shown in the chart below. Of course, upmix works on 2-channel
inputs only, but in some modes the JA-ALC module will switch between passing the input through if it is 5.1, and
upmixing it if it is 2-channel, so 5.1 inputs appear in the pulldown list.

Changing the Program Configuration may affect the selected preset for the other programs. This is especially true if
the number of programs increases or decreases. The following pop-up may appear:

waming x|

- ) You are about to change the program configuration.

ALC configurations for existing programs may be affected by this change.
Please review each program to ensure they have the right configuration.
Click OK to proceed with the new program configuration or

Cancel to Keep the previous program configuration.

| OK| H Cancel|

Note that it may take up to 10 seconds for the new configuration to be established and for the panel to update.
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The table below shows the possible configurations for 2, 6 and 8-channel ALC modules. The first column for each
version indicates the configurations without upmix (or when upmix is disabled). The other 2 columns indicate the

possible configurations when the upmix is enabled and in the specified mode.

JA-ALC-8 Upmix: | Forced JA-ALC-6 | Upmix: | Forced | JA-ALC-2 | Upmix: | Forced

(no upmix) >Pass Upmix (no upmix) | >Pass Upmix (no upmix) | >Pass Upmix
>Auto >Auto SAuto
>Follow >Follow >Follow

5.1 5.1 5.1 5.1

5.1+2 5.1+2

5.1+1 5.1+1

5.1+1+1 5.1+1+1

4 4

4+2

4+1

4+1+1

3 3

3+2

3+1

3+1+1

2 2 2 2 2 2 2 2

2+2 2+2 242 242

2+1 2+1 2+1 2+1

2+1+1 2+1+1 2+1+1 2+1+1

2+2+2 2+2+2

2+2+1 2+2+1

2+2+1+1 2+2+1+1

2+1+1+1 2+1+1+1

2+1+1+1+1 2+1+1+1+1

2+2+2+2

2+2+2+1

2+2+2+1+1

2+2+1+1+1

2+2+1+1+1+1

2+1+1+1+1+1

2+1+1+1+1+1+1

1+1 1+1 1+1

1+1+1 1+1+1

1+1+1+1 1+1+1+1

1+1+1+1+1 1+1+1+1+1

1+1+1+1+1+1 1+1+1+1+1+1

1+1+1+1+1+1+1

1+1+1+1+1+1+1+1

It can be seen that the upmix is only available in one upmix configuration for the 2-channel ALC. It is not possible to
use the upmix in PASS, AutoMAX-II or Follow Metadata Path configuration.

ALC Filter

The ALC filter parameter sets the type of filtering applied to the audio content by the ALC to measure the audio

loudness

e The ITU-R BS.1770 mode (factory) is the most common way to measure loudness, given in LKFS units.
e The Junger Level mode is a Jinger proprietary peak operating level control, given in dBFS units.
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When changing the ALC filter to ITU-R

| warming x
BS.1770, the link mode may be affected. If =

the value is going to Change, a pop-up 2 )Y fiou are ahout to enable the ITU-R BS1770 filter.
informing the user that the link mode will \i/J The current Link Mode parameter is not valid with this filter and will he changed.

. . Click OK to proceed or Cancel to keep the previous ALC filter.
be affected will appear. Click OK to & Sl

continue and modify the Link mode or
Cancel to abort the ALC filter change.

| OK H Cancel|

PGM 1 Link Mode

The Link Mode parameter defines how the audio channels of PGM1 are linked together.

The link modes available depend on the ALC Filter parameter.
e InITU-R BS1770, only 4 link modes are available.
e In Junger Level mode, 10 modes are available.

Refer to the table below for the complete list. The graphic below the Link Mode pulldown illustrates the current
selection.

Link Mode Junger Level Mode Linking ITU-R BS.1770 Mode Linking
Mono 1.0 (1 mono channel) 1.0 (1 mono channel)
Stereo 2.0 (1 stereo channel pair) 1x2.0 (1 stereo channel pair)
All 5.1 (6 surround channels) 1x5.1 (6 surround channels)
L/R/C/Ls/Rs are linked, LFE is L/R/C/Ls/Rs are linked, LFE is
processed separately processed separately
Live L/R/C are linked, Ls and Rs are Not supported
linked separately, LFE is processed
separately
Movie L and R are linked, Ls and Rs are Not supported
linked separately, C and LFE are
processed separately
Quad L/R/Ls/Rs are linked, C and LFE are | Not supported

processed separately

All (LFE Linked)

5.1 (6 surround channels + LFE
link) L/R/C/Ls/Rs and LFE are linked

1x5.1 (6 surround channels + LFE link)
L/R/C/Ls/Rs and LFE are linked

Live (LFE Linked)

L/R/C are linked, Ls and Rs are
linked separately, LFE is linked with
L/R/C

Not supported

Movie (LFE Linked)

L and R are linked, Ls and Rs are
linked separately, C is processed
separately, LFE is linked with L/R
and C

Not supported

Quad (LFE Linked)

L/R/Ls/Rs are linked, C is processed
separately, LFE is linked with
L/R/Ls/Rs and C

Not supported

The factory default is ALL for a 6-channel program, STEREO for a 2-channel program and MONO for a 1-channel
program.
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The link mode parameter is only enabled for a 5.1 program. For all other programs, it cannot be modified by the user,
but its value may change depending on the conditions listed above.

When changing the ALC filter mode, the link mode may be affected. For a selected link mode, the program channels
can be linked using multiple groups, with independent controls for each of these groups. A separate tab will appear in
the interface for each group. Each tab will have its own loudness monitoring, its presets and its ALC parameters to
configure.

PGM 1 — Upmix
Use the Upmix Mode pulldown to select the Program 1 upmix mode (upmix only functions on program 1):
Pass
Input channels are passed from the input to the output untouched.
Upmix

The first 2 input channels (L & R) are upmixed to generate a 5.1 output regardless of whether the input is 2.0
or 5.1. All other input channels are ignored.

AutoMAX-II

In this mode, the upMAX™ will automatically detect the presence of 5.1 or 2.0 channels at the input. When 2.0
is detected, the incoming stereo will be upmixed. When 5.1 is detected, the incoming 5.1 channels will
automatically be passed through untouched.

Follow METADATA

This mode is another way to switch between 2.0 stereo and 5.1 and produce a constant 5.1 output. The
Coding Mode parameter in the first program of the Dolby metadata will set the Operating Mode between Pass
and Upmix modes.

Note: In Follow Metadata mode, the metadata generator will be automatically turned ON when the upMAX™
module is upmixing to provide a valid metadata stream for the upmixed audio content. The generator content
must have been previously configured with valid 5.1 metadata parameters. When the upMAX™ module is set
to Pass mode by the incoming metadata stream, the generator will be automatically turned OFF to let the
incoming metadata stream pass through. Refer to Generator Automated mode in the Dolby metadata panel
section for further details (page Error! Bookmark not defined.).

If the Coding Mode parameter is other than 3/2 (i.e. 5.1 channels) or 2/0 (i.e. stereo channels) or if the
selected metadata path does not carry metadata, the Operating mode will follow the Reversion Mode pull-
down.

Reversion Mode

The reversion mode is only active when the Upmix Mode is set to Follow Metadata. It has no effect in other modes.
When the input metadata disappears, the upMAX™ is forced into the operating mode selected using the Reversion
pulldown:

e Pass

e Upmix

e LastValid
e AutoMAX

Hint - if the module is in the Follow Metadata mode, and the Metadata presence icon is grey, the reversion mode is
active.
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Upmix Configuration

To set up the parameters of the upmix, go to the PGM1-Upmix tab in =01 x|
the Audio Modules panel. DAIBOTO CIRIX L
When Upmix is available (-DUP option active, and Disable Upmix Audio Modules
Hardware not selected), the following adjustments are available. Medule #1: MOD-JA-ALEGOUP || Module #2: MOD-DOLBVENGE |

Cantia|PaM1| FEMIALFE Pehi-Upmix| Ptz

Center Width (%) 5.1/2.0 Detection Threshald [ dBFS )

Surround Field Adjustments QO—F00[: |00 —0e
The “surround field” can be adjusted with the Center channel Width sutround Depth (%) AutoMAXI| Transition Speed
control and the Surround channel Depth control. 99— 799100 || iy o

LFE Output Channel
Pass to Upmixc

[¥l LFE

AutoMAX-Il Transition Speed T —
When the upmix operates in AutoMAX-1" mode, the speed of the F _,._,,,_; 2|
transitions from 2.0 to 5.1, and 5.1 to 2.0, can be configured to provide

smooth and unobtrusive changeovers.

e Set the “"Upmix-to-Pass” and “Pass-to-Upmix” transition speeds
independently, over the range Instant to Very Slow

5.1/2.0 Detection Threshold

This parameter is used when the upmix operates in AutoMAX-1I"" mode
to detect silence on some of the 5.1 channels to determine if 5.1 or 2.0
is detected.

LFE Output Channel
The bass enhancement signal for the LFE channel is derived from the Figure 6.22 JA-ALC module - Upmix
Left, Center and Right channels. The LFE checkbox and LFE Channel

Level slider control the LFE output

6.6.3 Loudness Monitoring

Loudness monitoring and ALC are accessed through the various PGMX EEEITECEE] =101x]
tabs that appear in the Audio Modules panel. DAIBOTO '—m‘
e The tabs that appear are determined by the configuration Auiio Modules
selected in the Config tab Madule #1: MOD- JA-ALCEDUF || hfadule 42 MOB/OALBYV-ENEE
e Each program has a tab of its own, e.g. PGM1, PGM2, PGM3, Gonfl PG““IPW'”E‘PGW;"”“;“:“:‘
etc. vl Magle
e IfPGMLis 5.1, and its LFE is not linked, the LFE will have its own O D
tab, PGM1-LFE [ evpass
Monitaring f Presets ' Advanced |
Automatic Level Control using the Jiinger Audio Level Magic™ system Fotdnes Mantaring Dynamic Limter
can be enabled or disabled for each program. o ]

LComection !GB|

e Select the Bypass checkbox beneath the graphic to disable the

ALC Input { LKFS 3 Output{ LKFS ¥
-36 =27
When enabled, the loudness meters display the input loudness (before
ALC processing), the dynamic correction applied by the ALC, the limiter L P
correction applied by the ALC, and the program output loudness (after et i L e _ [
ALC processing). The input and output loudnesses are given in LKFS, et | — [T

based on ITU-R BS.1770.

Figure 6.23 JA-ALC module - Loudness
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Presets

The Preset pulldown allows the JA-ALC module to be configured for this program according to a set of stored values.
There are:

e Five user-accessible registers that can be saved and recalled
e Four factory supplied read-only registers

The user can edit the label text for the five user-accessible registers

The presets hold values for the parameters that are set in the Advanced tab for each program.
e The available controls are described in the next section
e The contents of the read-only :Factory” presets are listed there (page 125)

6.6.4 ALC PGMx Configuration

For each program, the ALC parameters can be adjusted to obtain the desired behavior. This block diagram shows the
processing stages in the signal path:

AGC TRP Limiter
Input (eveler), {Transient Processor ) Qutput >
[ 1 Input Gain Loudness __Z . Loudness '
7 Meter 7 'J i Y ) Meter

View the Audio Modules / PGMx / Advanced tab to access the available controls.

6.6.4.1 Input Gain

An input gain stage is available in front of the ALC to compensate for = xvp-3901 [5LOT: 2] =10
programs having an input loudness out of the ALC tracking range (very @QQ@@Q@ ~m>|
low or very high input loudness). The input gain ranges from -20 dB to +
20 dB, in steps of 1 dB. Audio Moclules
Module #1: MOD-JA-ALCE-DUP i Module #2: MOD-DOLEY-ENC-E |
Config F'GM1]PGM1-LFE]PGM1-Upmi><] PamMz|
Level Magictm
6.6.4.2 Leveler @_»
The figure on the next page illustrates the transfer function and the [ eypa=
parameters that can be adjusted. Monitoring / Presets  Advanced |
rLeveler(AGC) | Input Gain (dB)
arget Loudness -24 LKFE w
Target loudness - Operating Level . Tzfmt;w:meﬁ L"" hddl
90 —00f ||mmmmas
e Target loudness sets the desired output loudness in LKFS ZeruZuneBeluwtdBJ L,_,J_, T
according to ITU-R BS.1770. Level Magic continuously fits, as [ JJ _
closely as possible, the average loudness to the target Mex Galn 08) —‘ Resporze Mo <]
IOUdneSS ’VJJ g _Lihr:iat:rpeak Lewvel [ dBFS)
e Operating Level sets the desired output level in dBFS. Level F’e”“e“"“““’ o | Lu..a.a '
Magic continuously fits as close as possible the average level —
to the operating level. However, the high-dynamic audio F"e“‘ Le"e"‘”‘:”m H ree=re
material can cause small deviations from the operating level.
Time a0 seq -
Note: High-dynamic range audio material can cause small deviations

from the target loudness or operating level. Figure 6.24 JA-ALC - ALC configuration
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Zero Zone Above

The Zero Zone Above parameter makes it possible to keep some long-term dynamics above the target, normally
reduced or eliminated by the leveler, in the processed signals. With the Zero Zone Above, all input signals with a
loudness above the target but less than (Target Loudness + Zero Zone Above) will be left untouched by the leveler.
Only signals with a loudness above the Zero Zone Above will be attenuated.

Zero Zone Below
The Zero Zone Below parameter makes it possible to keep A
some long-term dynamics below the target, normally reduced Output Level
or eliminated by the leveler, in the processed signals. With the [LKFS]
Zero Zone Below, all input signals with a loudness below the
target but greater than (Target Loudness + Zero Zone Below)
will be left untouched by the leveler. Only signals with a
loudness below the Zero Zone Below will be amplified.

Zero|Zone Above [dB]
re

Max gain
To avoid unwanted signal amplification, the AGC amplification Zero
is limited to the adjustable Max Gain (dB-value).

Freeze Level

Freeze Level makes it possible to avoid undesired leveling
during signal breaks and overshoots following signal attacks.
If the input signal level goes down and reaches the Freeze
Level, all the states of the AGC (leveler) and transient
processor will be frozen and kept unchanged until the input
signal level rises again.

| Input Level
[LKFS] >

Silent Level
For signal levels below the Silent Level, the gain of the transient processor goes to 0 dB to prevent an amplification of
the noise floor. It is similar to the “Noise Gate” threshold used in state-of-the-art dynamic range processors.

6.6.4.3 Transient Processor

The transient processor should prevent “transients” in audio signals, like the attack phase of musical sound or spoken
word. The transient processor is mainly full automatically controlled by internal Level Magic logic. However, the user
can adjust some parameters that affect the behavior of Transient processor.

Max Gain

To avoid unwanted signal amplification the transient processor A
amplification is limited to the adjustable Max Gain. It ranges from O Output Level e
to 20 dB, in dB steps. [9B] e

Response Limiter Threshold/ ’

Sets the response (grip) of the transient processor to: Soft, Mid, Limiter Reference Level
Hard.

6.6.4.4 Limiter

Max Peak Level
The Max Peak Level defines the absolute maximum range to which
the audio is limited to. It ranges from the target loudness to 0 dBFS.

| Input Level [dB]

Processing o . Limiter Threshold /
Sets the program type for the limiter processing: Limiter Reference Level

e Live, Speech, Pop, Uni, Classic
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6.6.4.5 Presets
The four available “Factory” presets are configured as follows:

Preset name Units Factuor:iy 1 Fg;toor;y Fgﬁg?,\rly F'\a/}((:)t\;)i;y
Input Gain dB 0 0 0 0
Cucness Target | Lkis | 2 2 2 2
Zero Zone Above dB
Leveler Zero Zone Below dB
Max Gain dB 10 10 12
Freeze level dBFS -50 -42 -44 -57
Silent level dBFS -70 -70 -70 -70
Time sec/min 40 sec 20 sec 40 sec 2 min
Transient Response - Mid Hard Mid Soft
Processor Max. gain dB 10 10 10 6
. Max Peak Level dBFS -6 -6 -6 -6
Processing - Uni Live Speech Uni

The upmix operating modes will differ depending on the ALC model and the program configuration. See the table
below for the list of upmix operating modes versus the ALC PGM1 program config.

PGM 1 Config. Upmix Operating Mode
2 Pass, Upmix (refer to the figures below).
6 Pass, Upmix, AutoMAX-I1I, Follow Metadata
- .-
o1 : 11 O s I o
M i M
1 | @ 1
(2.0) X e (2.0)
O

6.6.4.6 Upmix mode feedback

iControl indicates the current upmix mode (Upmix or Pass) when operating in AutoMAX-I1I or Follow Metadata mode.
See the examples in the figures below. Note the grey channels, the “Auto/Meta” indicators and the Upmix/Pass labels.
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6.6.5 Notes

e The MOD-JA-ALC-N-YYY works with PCM audio. If non-PCM audio such as Dolby-E or AC-3 is fed to the
module, it will be ignored and silenced to prevent interference with the other PCM audio channels.

e The processing delay for all MOD-JA-ALC-N-YYY modules is % of a video frame. To compensate for this

processing delay, the user must increase the processing delay of the card by +1 frame. This additional processing
delay must be added manually in the Video Output page under the Timing tab.
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7 Automation Using RS-422

Some card behaviors can be controlled using the RS-422 port. This is especially useful for automation systems. For
detailed information about the protocol including the handshaking, please refer to the Oxtel Series Automation
Protocol manual. The "Transport Layer" chapter gives more details about the encapsulation of the command strings
described below.

In the current version, we use the "Load image R0" command from the protocol to load User Presets, Factory Defaults

or ARC Presets.

7.1 Load Image RO Command

In the original protocol, the RO command has 2 parameters which have been renamed "Layer" and "Oper_String" for

this application. The supported values for each of these parameters are defined in the table below.

e Layer O is used to load User Presets or the factory defaults.

e lLayer 1is used to load ARC Presets on the HD output

e Layer 2 is used to load ARC Presets on the SD output.

Command | Layer | Oper_String Description
RO 0 USER_1 Load user preset 1
RO 0 USER_2 Load user preset 2
RO 0 USER_3 Load user preset 3
RO 0 USER_4 Load user preset 4
RO 0 USER_5 Load user preset 5
RO 0 FACTORY Load factory default
RO 1 0-1-SIDE25 IN 4:3, OUT 16:9 with 25% side panels
RO 1 0-1-CROP25 IN 4:3, OUT 16:9 with 25% input center V crop
RO 1 0-1-ANAM IN 4:3, OUT 16:9, anamorphic stretched
RO 1 0-1-14/9 IN 4:3, OUT 16:9, 14:9 output aspect ratio
RO 1 1-1-BYPASS IN 16:9, OUT 16:9, bypass
RO 2 0-0-BYPASS IN 4:3, OUT 4:3, bypass (no ARC)
RO 2 0-1-SIDE25 IN 4:3, OUT 16:9 with 25% side panels
RO 2 0-1-CROP25 IN 4:3, OUT 16:9 with 25% input center V crop
RO 2 0-1-ANAM IN 4:3, OUT 16:9, anamorphic stretched
RO 2 0-1-14/9 IN 4:3, OUT 16:9, 14:9 output aspect ratio
RO 2 1-1-BYPASS IN 16:9, OUT 16:9, bypass
RO 2 1-0-LBOX25 IN 16:9, OUT 4:3 with 25% letterbox
RO 2 1-0-CROP25 IN 16:9, OUT 4:3 with 25% input center H crop
RO 2 1-0-ANAM IN 16:9, OUT 4:3, anamorphic compressed
RO 2 1-0-14/9 IN 16:9, OUT 4:3, 14:9 output aspect ratio
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Example:

To convert a 4:3 input to 16:9 with 25% side panels at the output, the " R010-1-SIDE25" command string should be
encapsulated and sent by the automation to the card. In this case, the final string would be:

<STX0>R010-1-SIDE25:<CRC low><CRC high>
Where <STX0>, <CRC low> and <CRC high> are described in the Oxtel Series Automation Protocol manual.
It is the responsibility of the automation to send valid commands for each input/output aspect ratio combination. For

example, an Oper_String of "0-1-SIDE25" will have an unpredictable behavior when the input is HD and the output is
HD because the input/output aspect ratios are 16:9.
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8 Specifications

VIDEO INPUT
SIGNAL

SUPPORTED FORMATS

EMBEDDED AUDIO

CABLE LENGTH

RETURN LOSS

OPTICAL INPUTS (2)

SIGNAL

CABLE LENGTH

VIDEO OUTPUT
SIGNAL (2)

SUPPORTED FORMATS

RETURN LOSS

JITTER
OPTICAL OUTPUTS (2)
SIGNAL

WAVELENGTH

OPTICAL OUT POWER

GUIDE TO INSTALLATION AND OPERATION

SMPTE 259M-C (270Mbps) and
SMPTE 292M (1.485, 1.485/1.001 Gbps)
SMPTE 424M (2.970, 2.970/1.001 Gbps)

SD: 480i59.94, 576i50

HD: SMPTE 274M: 1080i59.94, 1080i50, 1080p23, 1080p23sF, 1080p25, 1080p29

HD: SMPTE 296M: 720p59.94, 720p50
HD: SMPTE 425 Level A (mapping 1), Level B: 1080p59.94, 1080p50

SMPTE 299M (HD), SMPTE 272 (SD)

325 m Belden 1694A at 270 Mbps
180 m Belden 1694A at 1.485 Gbps
90 m Belden 1694A at 2.970 Gbps

>15dB up to 3 GHz

SMPTE 297M-2006 compliant
HD/SD-SDI SMPTE 424M, 292M, and 259M-C compliant
Supports data rates of 270, 1483.5, 1485, 2967, 2970Mb/s

>10km of SMF fiber (9/125) at wavelengths between 1260nm and 1600nm

SMPTE 259M-C (270Mbps) and
SMPTE 292M (1.485, 1.485/1.001 Gbps)
SMPTE 424M (2.970, 2.970/1.001 Gbps)

SD: 480i59.94, 576i50

HD: SMPTE 274M: 1080i59.94, 1080i50

HD: SMPTE 296M: 720p59.94, 720p50

HD: SMPTE 425 Level A (mapping 1), Level B: 1080p59.94, 1080p50

>15 dB from up to 3 GHz

SD/HD: < 0.2 Ul as per SMPTE spec
3G: < 0.4 Ul as per SMPTE spec

HD/SD-SDI SMPTE 424M, 292M, and 259M-C compliant
Supports data rates of 270, 1483.5, 1485, 2967, 2970Mb/s

1310 nm

-6 dBm typical
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VIDEO PROCESSING PERFORMANCE
SIGNAL PATH
PROCESSING DELAY

10 bits minimum

1 frame in all processing mode. Up to 15 additional frames of delay can be added.

REFERENCE INPUT

SIGNAL (1) SMPTE 170M/SMPTE 318M/ITU 624-4 black burst

SMPTE 274M /| SMPTE 296M Tri-Level Sync

RETURN LOSS >35 dB up to 5.75 MHz

AUDIO
DIGITAL INPUTS (4)

e SAMPLING FREQUENCY 32 t0 96 KHz
o QUANTIZATION Up to 24 bits
DIGITAL OUTPUTS (4)

e SAMPLING FREQUENCY 48 KHz

e QUANTIZATION 24 bits
INPUTS - AES3

LEVEL 0.2to 7 Vp-p

INPUT IMPEDANCE

INPUTS — AES-3ID

110 ohms balanced

LEVEL 0.2to 2 Vp-p
INPUT IMPEDANCE 75 ohms
RETURN LOSS 15dB @ 6 MHz
OUTPUTS — AES3

LEVEL 2.7Vp-p

OUTPUT IMPEDANCE

OUTPUTS - AES-3ID

110 ohms balanced

LEVEL 1.0 Vp-p
INPUT IMPEDANCE 75 ohms
RETURN LOSS 15 dB @ 6 MHz
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A-BUS CONNECTOR
As per A-BUS Standard, Miranda Technologies Inc.

AUDIO PROCESSING PERFORMANCE

QUANTIZATION 24 bits

SAMPLING 48 KHz, synchronous

NUMBER OF CHANNELS 32 channels, 4 embedded groups, 4 AES inputs/outputs
FREQUENCY RESPONSE +0.02 dB (20 Hz to 20 KHz)

SNR 123 dB (A weighted)

THD + N -138 dB (20 Hz to 20 KHz)

GPI INPUTS (6)
SIGNAL Contact closure to ground (opto-isolated), common ground

VOLTAGE 0V to 7V max.

GPI OUTPUTS (4)

SIGNAL Opto-isolated, common ground
VOLTAGE -5V to 24V max.
CURRENT 60mA max.

TEST PATTERN GENERATOR
VIDEO Color bars: 100% white bar with 75% color
AUDIO Left channel: pulsed 1 KHz tone

Right channel: steady 1 KHz tone
MISCELLANEOUS
POWER 25W
PHYSICAL FORMAT Densité 3RU size
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ANNEX 1 — XVP-3901 Local User Interface
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ANNEX 2 — AFD FUNCTIONS

The charts below show the conversions that will be performed by the XVP-3901 when the Active Format Descriptor
(AFD) processing is activated by selecting AUTO in the AFD Mode pulldown on the input screen of the HD Video
Output or SD Video Output panels.

In the images shown in the chart:

BLACK IHEEM ndicates that this portion of the transmitted image will be black

GREY [ indicates Protected Area, consisting of picture content which may be cropped for optimum display on
screens with a different aspect ratio.

(*) Asterisk indicates the output selection when the SD Output Aspect Ratio is set to AUTO.

Input signal 4:3 Output signal 16:9

16:9 Letterbox (top) image in a 4:3 16:9 Letterbox (top) image in a 4:3 16:9 Full frame image in a 16:9 frame
frame frame

(16:9_8)*
14:9 Letterbox (top) image in a 4:3 14:9 Letterbox (top) image in a 4:3 14:9 Pillar-box image in a 16:9 frame
frame frame
(4:3 3) (4:3 3)* (16:9 _11)
> 16:9 Letterbox (center) image in a > 16:9 Letterbox (center) image in a > 16:9 Letterbox (center) image in a
4:3 frame 4:3 frame 16:9 frame

(16:9_4)*

XVP-3901 | 137



GUIDE TO INSTALLATION AND OPERATION

Input signal

4:3 Output signal

16:9

4:3 Full frame image in a 4:3 frame

(4:3 8)

4:3 Full frame image in a 4:3 frame

(4:3 8)*

4:3 Pillar-box image in 16:9 frame

[e2]

16:9 9

4:3 Full frame image in a 4:3 frame
(use preferred 4:3_8 code instead)

(4:3 9)

4:3 Full frame image in a 4:3 frame

(4:3_9)

( )
4:3 Pillar-box image in 16:9 frame

16:9 Letterbox image in 4:3 frame

(4:3_10)

16:9 Letterbox image in 4:3 frame

(4:3_10)

16:9 Full frame image in a 16:9 frame

@

(16:9 8)*

(4:3_11)

14:9 Letterbox image in a 4:3 frame

(4:3_11)*

14:9 Pillar-box image in a 16:9 frame

(16:9_11)

4:3 Image shoot and protect 14:9 in a
4:3 frame

(4:3_13)

4:3 Image shoot and protect 14:9 in a

4:3 frame

(4:3_13)*

14:9 Pillar-box image in a 16:9 frame

(16:9_11)

16:9 Letterbox image shoot and
protect 14:9 in a 4:3 frame

(4:3_14)

16:9 Letterbox image shoot and
protect 14:9 in a 4.3 frame

(4:3 14)

16:9 Image shoot and protect 14:9 in a
16:9 frame

(16:9_14)*

16:9 Letterbox image shoot and
protect 16:9 in a 4:3 frame

(4:3 15)

16:9 Letterbox image shoot and
protect 16:9 in a 4:3 frame

(4:3 15)

16:9 Image shoot and protect 14:9 in a

16:9 frame

(16:9_15)*
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Input signal

4:3

Output signal

16:9

16:9 Full frame image in a 16:9 frame
(use preferred 16:9_8 flag instead)

{ J

(16:9_2)

16:9 Letterbox image in 4:3 frame

(4:3_10) as shown here
or (4:3_8) as in box below

16:9 Full frame image in a 16:9 frame

{ ]

(16:9_2)*

14:9 Pillar-box image in a 16:9 frame
(use preferred 16:9_11 flag instead)

I

(16:9_3)

14:9 Letterbox image in a 4:3 frame

(4:3_11)

14:9 Pillar-box image in a 16:9 frame

1

(16:9 3)*

> 16:9 Letterbox (center) image in a
16:9 frame

.

(16:9_4)

16:9 Letterbox image in 4:3 frame

16:9 Protected Full frame image in a
16:9 frame

T

(16:9_4*

16:9 Full frame image in a 16:9 frame

1

(16:9_8)

(4:3_10) as shown here,
or (4:3_8) as in box below

16:9 Full frame image in a 16:9 frame

T

(16:9_8)*

4:3 Pillar-box image in 16:9 frame

P
<

(16:9 9)

4:3 Full frame image in a 4:3 frame

(4:3_8)*

4:3 Pillar-box image in 16:9 frame

K
>

e

r

(16:9 9)

16:9 Protected Full frame image in a
16:9 frame

@

(16:9_10)

16:9 Letterbox image in 4:3 frame

(4:3_10)

16:9 Protected Full frame image in a
16:9 frame

[ ]

(16:9_10)*

14:9 Pillar-box image in a 16:9 frame

1

(16:9_11)

14:9 Letterbox image in a 4:3 frame

(4:3_11)

14:9 Pillar-box image in a 16:9 frame

T

(16:9_11)*
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Input signal

4:3 Output signal

16:9

4:3 Pillar-box image Shoot and protect
14:9 in a 16:9 frame

(16:9_13)

4:3 Image shoot and protect 14:9 in a
4:3 frame

(4:3_13)*

14:9 Pillar-box image in a 16:9 frame

(16:9 11)

16:9 Image shoot and protect 14:9 in a
16:9 frame

iF
4]

14:9 Letterbox image in a 4:3 frame

16:9 Image shoot and protect 14:9 in a
16:9 frame

4
4]

(16:9_14) (4:3 11) (16:9_14)*
16:9 Image shoot and protect 4:3 in a 4:3 Full frame image in a 4:3 frame 16:9 Image shoot and protect 4:3 in a
16:9 frame 16:9 frame
e & e &
(16:9 _15) (4:3.8) (16:9_15)*
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ANNEX 3 — Installing the Optical Interface

Installing and removing the Fiber I/O interface cartridge requires special care. This annex describes the process.

Some rear panels used with the XVP-3901 incorporate a fiber optic interface. The interface consists of two parts:
e A socket on the rear panel into which an SFP interface module is plugged
e An SFP (Small Form-factor Pluggable) module into which the optical fibers are plugged, and which incorporates
the optical/electrical interface
Cautions and Warnings

SFP Transmitter modules contain a class 1 laser, which emits invisible radiation whenever the module is
powered up. Because the SFP is hot-swappable, the module may be powered up as soon as it is installed.

DO NOT LOOK INTO AN OPERATING SFP MODULE'S CONNECTORS, AS EYE DAMAGE MAY RESULT.

The SFP module is sensitive to electrostatic discharge (ESD). It is recommended that you use an ESD-
preventive wrist strap grounded to the Densité chassis while handling the SFP module.

SFP modules are subject to wear, and their useful lifetime is reduced each time they are inserted or removed.
Do not remove them more often than is absolutely necessary.

Never remove or install an SFP module with the fiber optic cables connected. Damage to the cables could
result.

The presence of dust and debris can seriously degrade the performance of an optical interface. It is
recommended that you insert a dust plug into the SFP module whenever a fiber optic cable is not connected.

> BBk P

Installing an SFP module

1. Make sure that the bale clasp lever is in the closed position

2. Position the SFP module so that the recessed slot is Ilned up with the
tab side of the socket.
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3. Slide the module straight into the socket, and push gently until it
clicks into position.

Connecting the fiber optic cables

1. Remove the dust plug from the SFP module if present

Verify that the exposed end of the optical fiber in the LC
connector is clean
e Carefully remove any debris if necessary.

3. Plug the LC-terminated fiber optic cable into the SFP module

Removing the fiber optic cables

1. Grasp the LC fiber optic connector that is plugged into the SFP module, and pull it straight out to disengage
the optical fiber from the SFP.
¢ Never pull the fiber optic cable itself, as catastrophic damage may occur.

2. Insert a dust plug into the SFP module.

Removing the SFP module

1. Move the bale clasp lever to the open position.

2. Grasp the SFP module between your thumb and forefinger, and
pull it straight out of the slot.
e Do NOT pull on the bale clasp lever to remove the module, as
it is easily damaged
e You may find that you need to wiggle the module, or perhaps
push it into the slot a bit, before it will release and slide out.

3. Insert a dust plug into the SFP module.
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ANNEX 4 - Installing the Audio Modules

To install an audio module:
1. Remove the card from the frame

2. The two available sockets are located near the top and bottom of the card, and are labeled MODULE #1 and
MODULE #2

3. Remove the audio module from its packaging.
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4. Hold the audio module tilted at about a 30 degree angle and insert its connector into one of the available sockets,

as shown in the photo below.

55967

ey
M=
=
g =
B
X I~
S
=
s
S

CAT,
1

5. Push down on the module until it is parallel to the surface of the card. It will click into place
Installed the 2 provided screws in the holes on each side of the module, securing the module to the posts on the

6.

card.
Mounting screws

7. Insert the card in the frame.
8. Make sure that the module is correctly detected in the detected “Audio modules” tab of the card’s panel or in the

“General Status” menu of the local user interface (card edge menu). Controls and parameters for the module
installed are available only in the “Audio modules” tab of the card’s panel.
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To remove an audio module:

1. Remove the card from the frame

2. Remove the two screws that secure the module to the card

3. Push outward on the two metal clips that hold the module in the horizontal position, one located at each corner of
the socket. The module will release and tilt upward

4. Pull the module out of the socket
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ANNEX 5 — Dolby Digital Main Channel Output Functions

Coding Pro Logic Listening Main Channel Output Function
Mode Mode Mode
3/2 Disable EX All 3/2 channels + EX decode of back surround
Full All 3/2 channels
3 Stereo 3 Stereo downmix of 3/2 channels
Phantom Phantom downmix of 3/2 channels
Stereo Lo/Ro downmix
Mono Lo+Ro
Enable EX Default to Full mode
Full LCRS from Lt/Rt downmix
3 Stereo 3 Stereo from Lt/Rt
Phantom Phantom from Lt/Rt
Stereo Lt/Rt downmix
Mono Lt+Rt
2/2 Disable EX All 2/2 channels + EX decode of back surround
Full All 2/2 channels
3 Stereo Default to Stereo mode
Phantom Default to Full mode
Stereo Lo/Ro downmix
Mono Lo+Ro
Enable EX Default to Full mode
Full LCRS from Lt/Rt downmix
3 Stereo 3 Stereo from Lt/Rt
Phantom Phantom from Lt/Rt
Stereo Lt/Rt downmix
Mono Lt+Rt
3/1 Disable EX Default to Full mode
Full All 3/1 channels
3 Stereo S mixed into L and R with smix coefficient
Phantom C mixed into L and R with cmix coefficient
Stereo Lo/Ro downmix
Mono Lo+Ro
Enable EX Default to Full mode
Full LCRS from Lt/Rt downmix
3 Stereo 3 Stereo from Lt/Rt
Phantom Phantom from Lt/Rt
Stereo Lt/Rt downmix
Mono Lt+Rt
2/1 Disable EX Default to Full mode
Full All 2/1 channels
3 Stereo S mixed into L and R with smix coefficient
Phantom Default to Full mode
Stereo Lo/Ro downmix
Mono Lo+Ro
Enable EX Default to Full mode
Full LCRS from Lt/Rt downmix
3 Stereo 3 Stereo from Lt/Rt
Phantom Phantom from Lt/Rt
Stereo Lt/Rt downmix
Mono Lt+Rt

(continued)
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Coding Pro Logic Listening Main Channel Output Function
Mode Mode Mode
3/0 Disable EX Default to 3 Stereo mode
Full Default to 3 Stereo mode
3 Stereo All 3/0 channels
Phantom C mixed into L and R with cmix coefficient
Stereo Lo/Ro downmix
Mono Lo+Ro
Enable EX Default to Full mode
Full LCRS from Lt/Rt downmix
3 Stereo 3 Stereo from Lt/Rt
Phantom Phantom from Lt/Rt
Stereo Lt/Rt downmix
Mono Lt+Rt
2/0 Disable EX Default to Stereo mode
Full Default to Stereo mode
3 Stereo Default to Stereo mode
Phantom Default to Stereo mode
Stereo 2/0 channels
Mono L+R
Enable EX Default to Full mode
Full LCRS from 2/0 channels
3 Stereo 3 Stereo from 2/0 channels
Phantom Phantom from 2/0 channels
Stereo 2/0 channels
Mono L+R
1/0 Disable EX Default to Mono mode
Full Default to Mono mode
3 Stereo Default to Mono mode
Phantom Default to Mono mode
Stereo Default to Mono mode
Mono Mono center channel output
Enable EX Default to Mono mode
Full Default to Mono mode
3 Stereo Default to Mono mode
Phantom Default to Mono mode
Stereo Default to Mono mode
Mono Mono center channel output
1+1 Disable EX Default to Stereo mode
Full Default to Stereo mode
3 Stereo Default to Stereo mode
Phantom Default to Stereo mode
Stereo L and R output
Mono L+R
Enable EX Default to Stereo mode
Full Default to Stereo mode
3 Stereo Default to Stereo mode
Phantom Default to Stereo mode
Stereo L and R output
Mono L+R
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