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1. OVERVIEW

The LEX2000 series of integrated ATSC Encoder / Multiplexer products are designed to
encode up to 8 video and stereo audio programs and combine the encoded media with
program guide data to create one or more ATSC service multiplexes, output as ASI or
SMPTE-310 data streams. The LEX2000 supports both analog and digital media inputs to
simplify the process of converting from analog to digital broadcast. The ability to add
encoding channels or optional functions through firmware upgrades allows broadcasters to
grow their capabilities as their programming needs develop. Sophisticated MPEG-2
encoding, an integrated stat-mux and extensive IP networking capabilities help
broadcasters deliver high video quality with a high level of flexibility and the confidence that
the LEX2000 supports their evolving needs for many years to come.

1.1. What'’s In the Box?
The following items are included in the shipping carton when new LEX2000 units are

delivered.
e 1 - IEC power cord
e 1-10/100/1000Base-T Ethernet cable
e 1 - DVI-to-HDMI cable
e 4 — Mating audio connectors (Phoenix Contact P/N 1803659)
e 2 — Rack-mount bracket cover plates with adhesive

1.2. LEX2000 Firmware Version

This user manual describes product functions implemented in firmware version 4.6.
LEX2000 units with firmware versions less than 4.6 were produced before the release
of firmware version 4.6 and may not have all of the functions described in this user
manual. LEX2000 units with firmware versions greater than 4.6 were produced using
firmware released after version 4.6 and may have functionality that is not described in
this user manual.

lex2000_userman_v007_2012_0910.docx 1
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1.3. Front Panel

Figure 1: LEX2000 Front Panel

The front panel provides essential status information for the power supply, encoder
system, input signals and output signals. In general, LED illumination has the following
meanings:

e G (green) — Normal operation

e Y (yellow) — Warning — User attention may be needed.

e R (red) — Error or Failure Detected — Corrective action may be needed.

The System, Input and Output LED’s on the front panel are illuminated with different
colors and styles to indicate the conditions listed in the tables, below.

Table 1: Front Panel LED Indicators - POWER

POWER Meaning
G Unit is powered on and the power supply is functioning properly.
OFF Unit power is disconnected or switched off or the power input fuse is
blown or the power supply has failed.

Table 2: Front Panel LED Indicators — Normal Broadcast Operations

SYSTEM INPUT OUTPUT Meaning
G G G Normal Operation
EAS Video Cutover Switch
G G-Y-G-Y... Y-G-Y-G... Activated
G R - OFF — Input Video Signal Loss
R — OFF... Detected for an On-Air Service

lex2000_userman_v007_2012_0910.docx 2
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Table 3: Front Panel LED Indicators — System Integrity and Status
SYSTEM INPUT OUTPUT Meaning
OFF - fade — G - fade — OFF - fade — G ... (all together) | System Booting / Starting-Up
R-Y-R-Y..
or High Temperature Warning
R-G-R-G...
R R R High Temperature Error
System has shut down
Invalid or Failed SFP Device
R R OFF Detected in IP-1 Socket
Invalid or Failed SFP Device
R Y OFF Detected in Socket IP-2, 3 or 4
Failure Detected in System
R OFF OFF Hardware, BIST or Boot-up

Table 4: Front Panel LED Indicators — System Reset Button Activation

SYSTEM INPUT OUTPUT Meaning
G-OFF - | G-OFF— | G-OFF - | SYslem Reset Byt pressed s ece an'
G-OFF.. | G-OFF... | G-OFF.. continues normal operation.
Y-OFF- | Y-OFF- | Y—-OFF—- | System Reset Button pressed for 5 seconds.
Y-OFF... | Y-OFF... | Y-=OFF... | Upon button release, encoder reboots.
R-OFF— | R—OFF— | R—OFF - | System Reset Button pressed for 15 seconds.
R — OFF R — OFF R — OFE Upon button release, encoder IP address and
| password resets to default, encoder reboots.
Table 5: Front Panel LED Indicators — License File Update Sequence
SYSTEM INPUT OUTPUT Meaning
OFF — G — OFF | License File and/or Product
Y Y Flashes 5 times | Authorization Code has been
in 5 seconds Loaded and Validated
R Failure Detected during Load
Y Y for 5 d or Validation of License File or
or > seconds Product Authorization Code

lex2000_userman_v007_2012_0910.docx
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Table 6: Front Panel LED Indicators — Normal Firmware Update Sequence

SYSTEM INPUT OUTPUT Meaning
v G-OFF-G- OFF Loading Firmware Update File
OFF... in Normal Update Mode
Yy OEE G - OFF - Validating Firmware Update
G - OFF... in Normal Update Mode
Unexpected or unknown
Y Steady G or OFF Steady G or OFF failure during Normal Firmware
Update Sequence.
Waiting for power cycle.
No firmware file found on rear
R — OFF — panel SD Card during Normal
Y R - OFF OFF Firmware Update Sequence
B using SD Card update method.
Waiting for power cycle.
Firmware load or validation
Y OEE R - OFF — failure detected during Normal
R - OFF... Firmware Update Sequence.
Waiting for power cycle.
G - OFF - Firmware Update Completed.
G - OFF... OFF OFF Waiting for power cycle.

Table 7: Front Panel LED Indicators — System Recovery Firmware Update Sequence

SYSTEM

INPUT

OUTPUT

Meaning

R

G-OFF-G-
OFF...

OFF

Loading Firmware Update File
in System Recovery Mode

R

OFF

G- OFF —
G — OFF...

Validating Firmware Update
in System Recovery Mode

Steady G or OFF

Steady G or OFF

Unexpected or unknown
failure during System
Recovery Firmware Update.
Waiting for power cycle.

R — OFF —
R — OFF...

OFF

No firmware found on rear
panel SD Card while
attempting System Recovery
Firmware Update Sequence.
Requires a power cycle with
valid firmware on SD card in
rear panel SD Card socket.

OFF

R — OFF —
R — OFF...

Failure Detected during
Firmware Load or Validation.
Requires a power cycle with
valid firmware on SD card in
rear panel SD Card socket.

G- OFF —
G — OFF...

OFF

OFF

Firmware Update Completed.
Waiting for power cycle.

lex2000_userman_v007_2012_0910.docx
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1107230V, 1.0/0.5A, 50/60Hz
FUSE: 3A7250V SB

CAUTION: For continued protection against fire, replace fuse ONLY with a fuse of same type and rating

Figure 2: LEX2000 Rear Panel

The rear panel provides access to all signal input and output connectors, the SD card
socket, exhaust fan, power input connector, power on-off switch, fuse and the system
reset button. The rear panel signal connectors are summarized in Table 8, below.

Table 8: Rear Panel Signal Connectors

Connector Description Paragraph
Number
DVI System monitor output. Use a DVI-to-HDMI adapter 31
Output cable to connect to an HDMI monitor. '
HD-SDI-1 Two SMPTE-292M digital video and embedded audio
HD-SDI-2 inputs for SD or HD video streams with up to 8 3.2
Inputs embedded stereo audio tracks per HD-SDI input.
NTSC-1
to NTSC-6 Six NTSC analog video inputs. 3.2
Inputs
SD-SDI-1 Six SMPTE-259M digital video and embedded audio
to SD-SDI-6 | inputs, supporting SD video input streams with up to 8 3.2and0
Inputs embedded stereo audio tracks per SD-SDI input.
AUDIO-1/2 to | Eight balanced analog audio inputs across four
AUDIO-7/8 connectors. Connector AUDIO-5/6 may be configuredto | 3.3.1, 3.3.2.2,
Inputs and support contact closure 1/0, and connector AUDIO-7/8 3.4
Contact I/ O | may be configured to support AES digital audio inputs.
Four SFP sockets provide a means to connect to multiple
P networks or point-to-point data links. IP-1 is the primary
network interface for the unit and a Gigabit Ethernet port
NETWORK | .~ s
IP-11to |p-a | 1S installed in this socket as a part of the base product
configuration. Additional SFP modules are provided with
specific product upgrades.
One ASI input is provided to receive digital program data,
ASI-IN required for the RX (ASI Remux) option, which must be 3.5
activated in order to receive and process ASI signals.
ASI-OUT-1 Two ASI multiplex outputs, which may be independently
assigned to provide ASI or SMPTE-310 serial data 3.6
ASI-OUT-2
formats.
lex2000_userman_v007_2012_0910.docx 5
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This simplified system block diagram shows the major elements of the LEX2000
system, as well as the flow of audio, video, meta-data and system control logic.

Viliigrgs;t Video Processor MPEG-2 > I\S/IYSt'im
and Video | ___p onitor
HD-SDI N ; P —p| Output
SD-SDI EAS Switch Encoder Pa—
NTSC
>
Closed Captions & AFD
Audio Input Dolby
Interface p AC-3 —P arsc —P ASI1
Analog Audio Stat Output
AES3 Encoder MuX
Embedded
De-embedded > ASI-2
Output
ASI Input >
Interface >
—>
X Reset | —p»
Button <> PSIP
Generator
System Controller | Frontp |
IP Network ront Fane
& Optical H Display
Media
Interface < »| Contact Closure
¢ ¢ ¢ I/O Interface
Rear Panel Internal Internal
SD Card SD Card SSD

Figure 3: LEX2000 System Block Diagram
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1.6. Requlatory Compliance
This product is warranted to comply with the following regulatory certifications
and industry standards.

e Safety: UL 1950, Model Number 102302.

e Electromagnetic Emissions: FCC part 15, class A

lex2000_userman_v007_2012_0910.docx 7
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2. PRODUCT INSTALLATION

Configuration of the LEX2000 operational settings is performed by browsing the system
configuration web pages, embedded within the unit. The user must first establish an IP
network connection to the unit, and then log into the embedded web pages in order to make
changes to system configuration settings.

Once it is configured, the LEX2000 unit operates without a network connection. However,
there are numerous functions of the LEX2000 that make use of its network connection,
such as uploading PSIP information, accessing a time server and installation of firmware
updates. This section explains how to connect the LEX2000 to your network and configure
the network communication settings.

2.1. Mechanical Installation

2.1.1. Rack Mounting

The LEX2000 is designed to be mounted in a standard 19-inch rack, occupying
2 rack units of vertical space. The front panel ears are not designed to support
the weight of the unit without additional support, so a shelf or shelf rails must be
used to support the unit in the rack.

2.1.2. Power Consumption & Air Flow

The LEX2000 consumes less than 90W, but air flow through the unit may still
be required to avoid raising the internal chassis temperature to its thermal limit.
Cool air flows in through the front panel vent. Warm air flows out through the
vent in the rear panel as well as vent holes in the top of the case. Itis
recommended that the ambient temperature just outside the front panel be kept
below 40C (104°F) to avoid excessively high internal temperatures. If the
internal temperature of the LEX2000 unit rises to 65C (149°F), then the unit
shuts down to prevent damage to its components.

2.1.3. Power Connection
The LEX2000 is designed to receive power from 120-240VAC sources, 50-
60Hz. A universal IEC power input connector is provided on the rear panel.
AC current levels vary with the provided AC voltage as well as the workload of
the unit.

lex2000_userman_v007_2012_0910.docx 8
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The following checklist provides guidance on installing and configuring an LEX2000
ATSC encoder / multiplexer for the first time, as well as paragraph numbers and page
numbers where additional information may be found.

Step

Installation and Configuration Task

Paragraph and
Page Number

Prepare a suitable rack-mount location for the unit.

2.1.1, page 8

Check to make sure that the computer connected to the unit is
communicating on the same Ethernet sub-net as the unit. If the
unit's IP address is not specified in the delivered documentation,
then use the factory default: 192.168.120.56.

2.3, page 11

Plug in the power cord and an Ethernet cable. Switch on the
main power to the unit.

Using a web browser, enter or browse to the IP address of the
unit. If the unit’s IP address is not specified in the delivered
documentation, then use the factory default: 192.168.120.56.

2.3, page 11

On the NETWORK web page, configure the network
communications parameters as needed.

2.3, page 11

On the USER ACCESS web page, change the system password
as needed.

2.4, page 12

On the DATE / TIME web page, review and set unit time and
date as needed.

2.6, page 14

On the TRANSPORT web page, configure the ATSC services
including virtual channel numbers and call letters.

4.4, page 52

On the VIDEO web page, for each encoded video (EV) program:

Set the Maximum Format Size

Select the appropriate Video Input Source

Assign encoded video (EV) programs to ATSC services

Set the video encoder configuration parameters for each EV
stream, including the target bit rate and stat-mux participation

4.2.4, page 42

10

Connect the video input cables with video signals present.
Refresh the VIDEO web page to see that video signals are
detected on the video input connectors.

3.2, page 27
3.3, page 28

11

On the AUDIO web page, for each encoded audio (EA) program:

e Select the appropriate Audio Input source
e Assign encoded audio (EA) programs to ATSC services
e Setthe audio encoder and Dolby configuration parameters

4.1.3, page 38

lex2000_userman_v007_2012_0910.docx
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Table 9: Installation Guide and Check List (continued)

Paragraph and

Step Installation and Configuration Task Page Number

On the TRANSPORT web page, set the PID values for all

12 : 4 .
program elements feeding active services.

4.4, page 52

On the PSIP web page, select the program guide data source. If
13 the GN option is being used, enter the IP address and login 4.5, page 56
information for the program guide FTP server.

On the EAS web page, select the emergency broadcast alert cut-
14 over switch trigger source and program source. Define the EAS 4.6.2, page 64
alert response for each of the ATSC services.

Configuration of the encoder operation is now complete. The
configuration settings may be saved to a file for future reference
by clicking on the SAVE CONFIGURATION SETTINGS button,
located near the upper right corner of each web page.

15 2.7, page 15

lex2000_userman_v007_2012 0910.docx 10
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2.3. 1P Network Connection
_—_— e [ save confiouration settings r T r

| eventioe | network | oatesrtme | uebate | userAccESs | ]

NETWORK CONNECTIONS

IP NETWORK DEVICE NUMBER IP-1 IP-4
———
A A ] T — E——

MAC Address

l 152.168.120.20 l 192.168.120.177 l 192.168.120.254

‘l 255.255.0.0 |l 255.255.0.0 |l 255.255.0.0

l 142.42.5.1 l 152.168.120.1 l 192.168.120.1 l 152.168.120.1
Figure 4: NETWORK Configuration Web Page

The unit’s primary network interface port is always located in the IP-1 socket, the top
location nearest to connector AUDIO-7/8, regardless of how many SFP modules are
installed in the other IP Network sockets.

e Connect the unit’s primary network port to a computer or a control network using a
10/100/1000Base-T Ethernet cable.

o If the unit has been pre-configured prior to delivery, then the IP address, user
name and password may have been set to different values than the factory
defaults. If necessary, the system reset “X” button on the rear panel may be used
to reset the primary network IP address, user name and password to their factory
default values, as shown below. For more information on using the X button to
reset system values to factory defaults, see paragraph 2.5.

e Access the unit's system configuration web pages by entering the following in your
web browser: http://192.168.120.56 (factory default IP address for the primary
network interface)

e Log into the system configuration web pages. The factory default password is:

Password: pass (case sensitive)

e After logging into the system configuration web pages, navigate to the SYSTEM-
NETWORK page and change the IP address for the primary network interface as
needed.

NOTE: Once the unit’'s IP address has been changed, the computer being used to
view the internal web pages will not be able to communicate with the unit until the
computer's own IP address is modified to match the first three fields of the unit’s IP
address.

lex2000_userman_v007_2012 0910.docx 11
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2.4.User Logins and Access Control

Apply [ Save Configuration Settings |— Logout [

CHANGE PASSWORD

Confirm New Password

SESSION TIMEOUT

NOTE:
If a browser session is interrupted or disconnected, a new browser session may

be established by logging in a second time. The new login will terminate the
original browser session and any unsaved settings will be lost.

Figure 5: USER ACCESS Web Page

The LEX2000 encoder supports a single user login, with case-sensitive password for
access control. In order to change any system configuration settings through the
internal web pages, the user must be logged into the web pages with a valid password.
Access to the LEX2000 system configuration settings is not secure until the default
password is changed to a value that is not predictable or widely available.

The password may be changed on the SYSEM — USER ACCESS web page. In the
event that the password is lost or forgotten, the password may be reset to the factory
default value by pressing the system reset “X” button on the rear panel, as described in
paragraph 2.5. Please note that when the password is reset to its factory default value,
the encoder unit’s IP address is also reset to its factory default value.

The Session Timeout value determines the amount of time that the LEX2000 web
interface allows to pass before it logs out the user closes the browser session.

lex2000_userman_v007_2012 0910.docx 12
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2.5. System Reset Button

A system reset button is provided to reset the encoder system or to restore critical
system communication parameters to known values in the event that these values are
forgotten or in the event that network communications are not working properly.

The system reset button, marked with an “X,” is located between IP-4 and ASI-OUT-2
connectors on the rear panel. The reset button may be gently pressed with a paper clip
or small tool in order to cause the following actions in the unit.

Table 10: Rear Panel Reset Button Actions

password to its factory default value:
Password: pass

Button Press Action Taken Front Panel
Duration Upon Button Release LED Response
0-5 Continue operating normall G - OFF -
seconds P 9 y G - OFF...
5-15 Y - OFF -
seconds Reboot encoder system. Y — OFF. .
Reset IP address of primary network interface
port to factory default: 192.168.120.56.
More than 15 | oo cat system configuration web pages R—OFF -
seconds y 9 bag R - OFF...

lex2000_userman_v007_2012_0910.docx
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2.6. Setting and Maintaining System Date and Time

Save Configuration Settings |— Logout I—

TIME ADJUSTMENTS SET DATE & TIME
Current Local Time Thu Sep 6 2012 09:52:06
Local Time Setting m

stme Apply Date and Time Settings

DST Start - Local Date and Time March
DST End - Local Date and Time November =
Apply Daylight Saving Time

NTP SERVER
I - o

Figure 6: DATE / TIME Configuration Web Page

ATSC A/69 specifies that digital television broadcast system time table (STT) maintain
correct time +/-1 second of the GPS atomic clock reference. The LEX2000 may be
configured to connect to a Network Time Processor (NTP) on a regular basis to
automatically ensure that the correct time is inserted into the output ASI stream. If an
NTP is not available on the local network, the user may set the current date and time
manually.

In order to set the system date and time or to configure the NTP communications,
browse the system configuration web pages to the SYSTEM — DATE / TIME page. This
web page provides a location for the user to enter the IP address of an NTP server for
automatic time updates, or to set the date and time manually. Settings are also
provided on this page to set the local broadcast time zone and to configure the start and
stop dates and times for daylight savings time.

Use of an NTP server is strongly recommended in order to maintain compliance with
ATSC time correctness specifications. Manually set times may not precisely match the
GPS atomic clock time to the second and may exhibit some drift over a period of time.
System times that are set manually should be checked and adjusted as needed daily.

lex2000_userman_v007_2012 0910.docx 14
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2.7.Saving and Restoring Encoder Configuration Settings

Save Configuration Settings |— Logout |—

LOAD CONFIGURATION SETTINGS FILE

Browse..
LOAD & APPLY CONFIGURATION SETTINGS FILE

RESET ALL CONFIGURATION SETTINGS TO FACTORY DEFAULT VALUES
RESET ALL CONFIGURATION SETTINGS TO LINEAR DEFAULT VALUES

Figure 7: SYSTEM CONFIG Web Page

LEX2000 configuration (.CFG) files are human-readable ASCII text files that identify the
current value of nearly all user-controlled configuration settings of the LEX2000 unit.
LEX2000 configuration files written from one LEX2000 unit may be loaded into other
LEX2000 units or reloaded into the same LEX2000 unit at a later time.

System configuration settings may be saved to a configuration (.CFG) file, located on
the local computer or network by clicking on the SAVE CONFIGURATION SETTINGS
button, located near the upper right corner of each LEX2000 web page. Upon clicking
this button, a dialog box prompts the user for a file name and its storage location.

IMPORTANT: Do not manually edit or modify LEX2000 CFG files. Configuration
settings files may only be written by LEX2000 units and may not be
edited by the user. LEX2000 units will not load configuration settings
files that have been modified by the user.

To load a configuration settings (.CFG) file into an LEX2000 unit, browse to the
SYSTEM — CONFIG web page, shown in Figure 7 below, and locate the
"LOAD CONFIGURATION SETTINGS FILE" box in the upper left area of the page.

e Click the browse button to pop up a dialog box that may be used to locate the
CFG file on the local computer or local network.

e Select the file and OK the dialog box. The file pathname should appear in the
gray box in the LOAD CONFIGURATION SETTINGS FILE area.

e Click the "LOAD & APPLY CONFIGURATION SETTINGS FILE" button to load
the configuration settings from the file into the LEX2000 unit.

When configuration settings files are written from one LEX2000 unit and loaded into a
different LEX2000 unit, the two encoders may have different numbers of video encoder
channels enabled and/or different options installed. When the CFG file contains
configuration settings values for features that are not present in the encoder loading the
file, the excess settings values are ignored. If the CFG file is missing settings values for
features present in the encoder loading the CFG file, then the encoder’s configuration
settings for those features are left unchanged when the CFG file is loaded.

Encoder network settings, such as its IP address, are not changed when loading CFG
files in order to prevent the unintended loss of communication with the encoder unit,
potentially caused by loading a configuration file containing an IP address that conflicts
with the encoder's current network environment.

lex2000_userman_v007_2012 0910.docx 15
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To reset all configuration settings in the encoder, except for network IP address, and
restore the LEX2000 unit to its factory configuration, click on the button:

“‘RESET ALL CONFIGURATION SETTINGS TO FACTORY DEFAULT VALUES,”

located on the left side of the SYSTEM — CONFIG web page.

If customer-specific default settings have been saved in the LEX2000 encoder unit, then
a second button appears on the left side of the CONFIG web page:

“‘RESET ALL CONFIGURATION SETTINGS TO LINEAR DEFAULT VALUES.”

Click this button to restore all configuration settings to their customer default values,
except for network IP address. If this button is not present on the web page, then a
customer-specific default configuration has not been saved in the encoder.

lex2000_userman_v007_2012 0910.docx 16
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2.8.Loading Firmware Updates

Save Configuration Settings Logout

FIRMWARE STATUS Current Firmware HARDWARE STATUS

: [De-Embedded AES Digtal Audio Tiputs | None |
o/6/2012
TEBAS7AO26FFDD68 (intemal SSDCapacity(GB) [ None |

LOAD FIRMWARE UPDATE LOAD LICENSE FILE

Browse. ..

LOAD & APPLY FIRMWARE UPDATE LOAD & APPLY LICENSE FILE

LOAD FIRMWARE UPDATE FROM SD CARD LOAD LICENSE FILE FROM SD CARD

FIRMWARE UPDATE STATUS LICENSE STATUS

No Firmware Update File Detected on . Max Number of Video Enceder Streams
Max Number of HD Video Encoder Streams
Ml

E——
E——
[ Fax Number o AC-3 Stereo Audio Encoder Sereams |8 |

1
!
)

REFRESH FIRMWARE UPDATE STATUS

Figure 8: SYSTEM UPDATE Web Page

The specific functionality of each LEX2000 unit is controlled by its firmware and its
authorization code, contained in a license file. LEX2000 units are loaded with the most
up-to-date firmware before they are shipped from the factory. Firmware updates are
released on a regular basis to enhance the performance and value of the LEX2000.

There are three methods available to load firmware updates into an LEX2000 unit:

1. Use the UPDATE web page to load a firmware update from a local computer or
network file;

2. Use the UPDATE web page to load a firmware update from an SD card;
3. Use the power-up boot loader to load a firmware update from an SD card.

The special considerations and step-by-step procedures for each of these methods are
detailed below.

WARNING: When loading firmware updates, do not switch off the power until the
update process has completed. Loss of power during the update
process may render the unit inoperable, requiring factory service to
restore proper operation.
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2.8.1. Guidelines for Updating Firmware from an SD Card

1.

When loading firmware updates from an SD card, the firmware update files
must be located at the root level of the SD card, not in a folder below the
root level.

The firmware update files must be named LEX2000_ FW_xxyy.bin, where
xxyy indicates the firmware version contained in the update file. Do not
change the name of the firmware update file received from the factory or it
may not load properly.

When loading firmware updates from an SD card, the LEX2000 unit only
loads firmware updates that are newer than the firmware version currently
installed in the LEX2000 unit.

If multiple firmware update files are present on the SD card, then the
LEX2000 unit identifies the firmware update file containing the highest
firmware version number and load that update file.

If the LEX2000 finds that the firmware update file on the SD card with the
highest version number contains the same version of firmware that is
currently installed on the encoder, or is an earlier version, then the update
file is ignored and the encoder continues with its normal boot process or
terminate the firmware update, depending on which SD card method is
being used.

2.8.2. Guidelines for Updating Firmware from a Local Network File

1.

Since the firmware update file is being selected manually by the user, the
file may be changed and is not restricted to LEX2000_FW_xxyy.bin.

Earlier (lower number) firmware versions may be loaded into an LEX2000
unit using this method, since the firmware update file is identified manually
by the user from the local network or computer.

2.8.3. Procedure to Update Firmware from a Local Network File

1.
2.

Log into the LEX2000 unit web pages

Navigate to the SYSTEM — UPDATE page, shown in Figure 8, and find the
LOAD FIRMWARE UPDATE table on the left side of the page.

Click on the “Browse” button in the LOAD FIRMWARE UPDATE area and

use the file browser dialog box that pops up to select the firmware update

file to be loaded. After clicking OK to close the file browser dialog box, the
pathname of the selected file should appear in the gray box, alongside the
Browse button.

Click on the “LOAD & APPLY FIRMWARE UPDATE” button.

DO NOT TURN OFF POWER TO THE ENCODER DURING THE
FIRMWARE UPDATE PROCESS.

The LEX2000 unit initiates the firmware update process, which typically
takes 20 to 30 minutes. The SYSTEM LED on the front panel glows Yellow
and the INPUT and OUTPUT LED’s blink to indicate the progression
through the update process, as described in Table 6.
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Firmware update status messages are posted in the Firmware Update
Status window on the SYSTEM — UPDATE web page. Click on the button:
‘REFRESH FIRMWARE UPDATE STATUS” and scroll to the bottom of the
window to see the most recently posted progress messages. Firmware
update status messages are also recorded in the Event Log, which may be
viewed on the SYSTEM — EVENT LOG web page.

6. When the firmware update process is completed, a message is posted to
the Firmware Update Status window and the Event Log, notifying the user
that the firmware update has finished successfully and the SYSTEM LED
on the front panel repeatedly blinks Green.

In the unlikely event that the firmware update process does not complete
successfully, the LEX2000 unit initiates a System Recovery Firmware
Update Sequence, as defined in Table 7. The SYSTEM LED on the front
panel glows RED and the INPUT and OUTPUT LED’s blink to indicate
progression through the firmware update process. Status messages are
posted to the Firmware Update Status window on the SYSTEM — UPDATE
web page, as well as the Event Log.

If the System Recovery Firmware Update fails, the LEX2000 automatically
re-starts the sequence again up to ten more times. If the firmware update
is still unsuccessful after ten attempts, then the process stops and the unit
should be serviced by the factory to restore it to proper working order.

7. When the SYSTEM LED on the front panel repeatedly blinks Green or the
“System Update Complete” message is displayed in the Firmware Update
Status window, the update process has been successfully completed.

ONLY AFTER THE UPDATE PROCESS HAS COMPLETED,
Switch the LEX2000’s power switch off and then on to restart the encoder.

NOTE: The LEX2000 unit continues to operate normally during the update
process and does not change its functionality until the unit is re-started by
switching its power off and then on. A power-cycle re-start is required to
complete the process for firmware versions 4.6 and below.

8. After restarting the LEX2000 unit, access the unit’s login web page to see
the firmware version shown at the top of the page. A history of the update
sequence may also be viewed on the SYSTEM — EVENT LOG web page.

9. The process is complete and the encoder may be returned to service.
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2.8.4. Update Firmware from an SD Card using Web Page Button

This procedure may be used to load prior versions of LEX2000 firmware from
the SD card, which are not loaded automatically when the LEX2000 unit is
powered up.

1. Insert an SD card with the appropriate firmware update file into the SD Card
socket in the rear panel of the LEX2000 unit.

2. Switch the LEX2000 power off and then on to restart the unit. The unit
reports finding a firmware file on the SD card whose version is the same or
order than the version already running in the unit and then terminates the
update process.

Log into the system configuration web pages.
Navigate to the SYSTEM - UPDATE page.
Click on the button “LOAD FIRMWARE UPDATE FROM SD CARD”

WARNING: DO NOT TURN OFF POWER TO THE ENCODER DURING
THE FIRMWARE UPDATE PROCESS.

6. The LEX2000 unit searches for a firmware update file on the SD card. If no
firmware update files are found, then the update process terminates. If one
or more update files are found, but the update file with the highest version
number contains the same version of firmware that is running in the encoder
(or a prior version), the update process terminates.

7. If a suitable firmware update file is found, the LEX2000 unit initiates the
firmware update process, which may take 20 to 30 minutes. The SYSTEM
LED on the front panel changes to Yellow and the INPUT and OUTPUT
LED’s blinks to indicate the progression through the update process, as well
as the failure or successful completion of the firmware update, as defined in
Table 6,

8. When the SYSTEM LED on the front panel repeatedly blinks Green or the
“System Update Complete” message is displayed in the Firmware Update
Status window, the update process has been successfully completed.

ONLY AFTER THE UPDATE PROCESS HAS COMPLETED,
Switch the LEX2000’s power switch off and then on to restart the encoder.

NOTE: The LEX2000 unit continues to operate normally during the update
process and does not change its functionality until the unit is re-started by
switching its power off and then on. A power-cycle re-start is required to
complete the process when the LEX2000 unit is running firmware version
4.6 or a lower version number, displayed on the top of each web page.

9. After restarting the LEX2000 unit, access the unit’s login web page to see
the firmware version shown at the top of the page. A history of the update
sequence may also be viewed on the SYSTEM — EVENT LOG web page.

10. Remove the SD card from the rear panel SD Card socket. The process is
complete and the encoder may be returned to service.
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2.8.5.

Update Firmware from an SD Card at Power-Up

1

. Switch off power to the LEX2000 unit.
2.

Insert an SD card with a firmware update file into the SD Card socket in the
rear panel of the LEX2000 unit.

Switch on power to the LEX2000 unit.

During its power-on boot sequence, the LEX2000 unit searches for a
firmware update file on the SD card inserted in the rear panel SD Card
socket. If no firmware update files are found, then the encoder searches for
a new license file on the SD card. If no firmware update and no license file
is found, then the encoder proceeds to boot normally and does not start the
firmware update process. If one or more firmware update files are found,
but the update file with the highest version number contains the same
version of firmware that is running in the encoder (or a prior version), the
encoder boots up normally without loading the firmware update.

If a suitable firmware update file is found, The LEX2000 unit initiates the
firmware update process, which typically takes 20 to 30 minutes. The
SYSTEM LED on the front panel glows Yellow and the INPUT and
OUTPUT LED’s blink to indicate the progression through the update
process, as described in Table 6.

Firmware update status messages are posted in the Firmware Update
Status window on the SYSTEM — UPDATE web page. Click on the button:
“‘REFRESH FIRMWARE UPDATE STATUS” and scroll to the bottom of the
window to see the most recently posted progress messages. Firmware
update status messages are also recorded in the Event Log, which may be
viewed on the SYSTEM — EVENT LOG web page.

WARNING: DO NOT TURN OFF POWER TO THE ENCODER DURING
THE FIRMWARE UPDATE PROCESS.

5. When the SYSTEM LED on the front panel repeatedly blinks Green or the

“System Update Complete” message is displayed in the Firmware Update
Status window, the update process has been successfully completed.

ONLY AFTER THE UPDATE PROCESS HAS COMPLETED,
Switch the LEX2000’s power switch off and then on to restart the encoder.

NOTE: The LEX2000 unit continues to operate normally during the update
process and does not change its functionality until the unit is re-started by
switching its power off and then on. A power-cycle re-start is required to
complete the process when the LEX2000 unit is running firmware version 4.6
or a lower version number, displayed on the top of each web page.

After restarting the LEX2000 unit, access the unit’s login web page to see the
firmware version shown at the top of the page. A history of the update
seqguence may also be viewed on the SYSTEM — EVENT LOG web page.

Remove the SD card from the rear panel SD Card socket. The process is
complete and the encoder may be returned to service.
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2.9.Loading License Files

License files are human-readable, ASCII text files that contain the authorization code for
a specific LEX2000 unit. Each license file and its authorization code control how many
video encoder channels are enabled, how many of those video encoder channels are
able to process HD video and which optional features are enabled in the LEX2000 unit.
The video encoder channels and product features enabled by the authorization code
are identified in the text of the license file.

Do not edit or modify the license file provided by the factory. Each license file and
authorization code is designed to work with a specific LEX2000 unit, based on the unit's
serial number. LEX2000 units ignore license files that have been modified and
authorization codes that do not match the serial number of the LEX2000 unit.

License files may be loaded into the LEX2000 unit from the SYSTEM - UPDATE web
page by browsing to the file on the local computer or network, or by loading the license
file from an SD card inserted into the rear panel SD card socket.

License files provided by the factory are named: LEX2000 LIC_ xxxx_yymmdd.dat,
where xxxx is the 16-digit serial number of the LEX2000 unit and yymmdd is the date
when the license file was created. If license files are loaded using an SD memory card,
then the factory naming convention for the license file must be maintained in order for
the files to be recognized as a license file.

NOTE: If an SD memory card contains both a new firmware update and a new license
file, the LEX2000 first loads the firmware update and then loads the license file.

2.9.1. Loading License File from the Local Network
1. Log into the system configuration web pages

2. Navigate to the SYSTEM - UPDATE page, shown in Figure 8, and find the
LOAD LICENSE FILE table in the middle right area of the page.

3. Click on the “Browse” button in the LOAD LICENSE FILE area and use the
file browser dialog box that pops up to select the license file to be loaded.
After clicking OK to close the file browser dialog box, the pathname of the
selected file should appear in the gray box, alongside the Browse button.

Click on the “LOAD & APPLY LICENSE FILE” button.

The LEX2000 unit loads and validates the license file, which takes less than
a second. The SYSTEM and INPUT LED’s on the front panel change to
Yellow. The OUTPUT LED blinks Green five times over five seconds to
indicate acceptance of the license file and its authorization code or glows
Red for five seconds to indicate their rejection, as shown in Table 5.

6. The SYSTEM and INPUT LED’s return to their normal Green condition,
indicating the completion of the License File load process. The features
enabled by the newly installed license file are listed in the LICENSE
STATUS table on the SYSTEM - UPDATE web page.

7. The process is complete and the encoder may be returned to service.
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2.9.2. Loading License File from an SD Card using Web Page Button

1.

Insert an SD card with the appropriate license file into the SD Card socket
in the rear panel of the LEX2000 unit.

Switch the LEX2000 power off and then on to restart the unit.
Log into the system configuration web pages

Navigate to the SYSTEM — UPDATE page, shown in Figure 8, and find the
LOAD LICENSE FILE table in the middle right area of the page.

Click on the “LOAD LICENSE FILE FROM SD CARD” button.

The LEX2000 unit searches for a license file on the SD card with a serial
number in its file name that matches the serial number of the LEX2000 unit.
If no matching license file is found, then the load process terminates. If
multiple matching license files are found, then the license file with the most
recent date code is selected for loading.

The LEX2000 unit loads and validates the license file, which takes less
than a second. The SYSTEM and INPUT LED’s on the front panel change
to Yellow. The OUTPUT LED blinks Green five times over five seconds to
indicate acceptance of the license file and its authorization code or glows
Red for five seconds to indicate their rejection, as shown in Table 5.

The SYSTEM and INPUT LED’s return to their normal Green condition,
indicating the completion of the License File load process. The features
enabled by the newly installed license file are listed in the LICENSE
STATUS table on the SYSTEM - UPDATE web page.

Remove the SD card from the rear panel SD Card socket. The process is
complete and the encoder may be returned to service.
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2.9.3. Loading License File from an SD Card at Power-Up

1.

Insert an SD card with the appropriate license file into the SD Card socket
in the rear panel of the LEX2000 unit.

Switch the LEX2000 power off and then on to restart the unit.

During its power-on boot sequence, the LEX2000 unit searches for a
firmware update file on the SD card inserted in the rear panel SD Card
socket. If no new firmware update files are found, then the encoder
searches for a new license file on the SD card. If no new firmware update
and no license file is found, then the encoder proceeds to boot up normally.

If a license file with a serial number that matches the LEX2000 unit serial

number is found on the SD card, and if that license file has a date code in
its file name that is more recent than the license file already loaded in the

LEX2000 unit, then the LEX2000 unit loads the new license file. If multiple
matching license files are found, then the license file with the most recent
date code is selected for loading.

The LEX2000 unit loads and validates the license file, which takes less than
a second. The SYSTEM and INPUT LED’s on the front panel change to
Yellow. The OUTPUT LED blinks Green five times over five seconds to
indicate acceptance of the license file and its authorization code or glows
Red for five seconds to indicate their rejection, as shown in Table 5.

The SYSTEM and INPUT LED’s return to their normal Green condition,
indicating the completion of the License File load process. The features
enabled by the newly installed license file are listed in the LICENSE
STATUS table on the SYSTEM - UPDATE web page.

Remove the SD card from the rear panel SD Card socket. The process is
complete and the encoder may be returned to service.
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2.10. Reviewing the Event Log

Apply Save Configuration Settings Logout

DISPLAY FILTER

FILTER CRITERIA INCLUDE Save Event Log to File

Clear Event Log

PSIP information found in flash. Generating tables from memory.
@_

Figure 9: EVENT LOG Web Page

The LEX2000 records system level events and messages to an Event Log in order to
verify when specific actions occurred and to aid in detecting and trouble-shooting
system level problems. To view the Event Log, log into the LEX2000 web pages and
browse to the EVENT LOG page, as depicted in Figure 9, below.

The Event Log provides a chronological record of the events that have occurred in the
recent past and is retained when the encoder power is switched off. Each event record
contains the date and time that the event occurred, the type or importance level of the
event, the encoder subsystem that originated the event message and a description of
the event that occurred.

The Event Type identifies the severity or urgency of the event or message. “Note”
messages record the occurrence of normal events, such as the reception and loading of
a new PSIP file. “Warning” messages record the occurrence of unexpected events or
events that may lead to unexpected or incorrect system behavior. A warning may be
issued for detection of high internal temperature or when the EAS switch is triggered.
“Error” messages record the occurrence of events that likely caused incorrect system
behavior. For example, error messages would be issued if the internal temperature
triggered a thermal shut-down of the LEX2000 unit, or if the signal on a video input
feeding an active ATSC service was lost.
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The Event Source identifies the subsystem within the LEX2000 that generated the
message. Typical event sources are: Update, PSIP, Video Encoder, Video Input, AC-3
Encoder, Transport Mux, System Monitor, etc.

The Description is the message sent by the encoder subsystem alerting the user.

The Display Filter table allows the user to control which types of events are displayed
on the web page, as well as the maximum number of events to be displayed. The
Display Filter only affects the presentation of events on the EVENT LOG web page and
does not delete or clear any events from the Event Log. Click on the Show Errors,
Show Warnings or Show Notes check boxes to show or hide each respective event
type. Be sure to click APPLY after making changes to the Display Filter check boxes in
order to refresh the Event Log table with the updated Display Filter settings.

The Event Log may be saved to a file by clicking on the SAVE EVENT LOG TO FILE
button in the upper right area of the EVENT LOG web page. Upon clicking this button,
the user is presented with a save file dialog box, so the user can browse to the
appropriate folder and store the file. The default file name provided for the Event Log
file is LEX2000_LOG_xxxx_yymmadd.log, where xxxx is the 16-digit serial number of the
LEX2000 unit and yymmdd is the date the Event Log file was written.

The Event Log file is a tab-delimited text file, which may be viewed directly in a text
editor or imported into a spreadsheet tool for further sorting or manipulation. A header
in the file provides the serial number of the LEX2000 unit that saved the file as well as
the date and time the file was saved.

The Event Log in the LEX2000 stores up to 500 event messages. After the event log
reaches its capacity, new events replace the oldest events in the log, on a first-in first-
out basis.

Click the CLEAR EVENT LOG button to erase all events from the LEX2000’s Event Log
memory.
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3. CONNECTING INPUT AND OUTPUT SIGNALS

3.1.DVI / HDMI Monitor Output

The DVI output may be connected directly to a DVI monitor or to an HDMI monitor using
a DVI-to-HDMI adapter cable. The DVI monitor display provides a thumbnail view of
the encoded video program assigned to each ATSC service, as well as the following
status information for each service:

Video Input Source Audio PID

Video PID Audio Bit Rate

Video Bit Rate PMT PID

Video Format ASI Output Connector

ovsdmecHn
evsdmeEn
cco

ovsdMECH
owddMEEH
EXEEORKO
ovddMCCH
EXECOMMO

s
v
v
F
"
"
P
o

Figure 10: System Monitor Display with Eight Active Channels

3.2.Video Input Connections

There are 6 analog NTSC composite video inputs, 6 SD-SDI digital video inputs and 2
HD-SDI digital video inputs. When receiving a combination of HD and SD video feeds
or receiving a combination of SD-SDI and NTSC inputs, there may be restrictions on
which video inputs may be used in combination with each other. The following step-by-
step process is recommended to properly select video input connections:

1. On the VIDEO web page, select the Maximum Format Size for each video program
to be encoded.

2. Select the Video Input Source for each HD encoded video (EV) stream. The web
page only presents input sources for each EV stream that support the Maximum
Format Size selected for the stream and account for the input sources that have
already been assigned for other EV streams.

Select the Video Input Source for each SD encoded video stream in the same way.

Connect the video input cables to the connectors associated with each of the Video
Input Source connections selected during the configuration process.

NOTE: The HD-SDI inputs may be used to receive standard definition video using
SMPTE-259M SD-SDI signals as well as SMPTE-292M HD-SDI signals.
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The LEX2000 encoder is able to receive analog audio, digital audio embedded within
SDI streams, AES digital audio, and pre-encoded pass-through audio programs through

either embedded or de-embedded communication paths.

All audio programs must be synchronized with their associated video program upon
arrival at the LEX2000 input connectors. The LEX2000 maintains time-base alignment
of the audio and video programs from its audio and video inputs to its transport stream
output. Minor adjustment of the audio delay are available on the AUDIO web page in
order to compensate for any lip sync issues that may be present in the audio and video
programs at the input to the LEX2000 unit.

3.3.1. Analog Audio Inputs
The LEX2000 may receive up to 8 stereo pairs of analog audio, using
connectors AUDIO-1/2 through AUDIO-7/8. Each of the four AUDIO
connectors supports a 10-contact mating connector, with screw terminals
suitable for connecting shielded twisted pair audio cables. Each AUDIO
connector provides two pro audio 600-ohm balanced stereo audio inputs, and
should be connected as shown in Table 11. Analog audio signals are digitized
to 24 bits at 48kHz, phase-locked to the transport stream master clock.
Table 11: Analog Audio Input Connector Pins
AUDIO AUDIO-5/6 AUDIO-7/8
AUDIO-1/2 AUDIO-3/4 Connector Connector
Connector - .
C Connector Connector Input Signals Input Signals
ontact ianal anal Analoa Audi Analoa Audi
Number Input Signals | Input Signals | (Analog Audio | (Analog Audio
TOP Configuration) | Configuration)
® = 10 AUDIO-1_L(+) | AUDIO-3_L(+) | AUDIO-5 L(+) | AUDIO-7_L(+)
® = 9 AUDIO-1_L(-) | AUDIO-3 L(-) | AUDIO-5 L(-) | AUDIO-7_L(-)
® = 8 AUDIO-1_R(+) | AUDIO-3_R(+) | AUDIO-5 R(+) | AUDIO-7_R(+)
® = 7 AUDIO-1_R(-) | AUDIO-3 R(-) | AUDIO-5 R(-) | AUDIO-7_R(-)
® — 6 Chassis GND Chassis GND Chassis GND Chassis GND
® = 5 AUDIO-2_L(+) | AUDIO-4_L(+) | AUDIO-6_L(+) | AUDIO-8_L(+)
@ = 4 AUDIO-2_L(-) | AUDIO-4 L(-) | AUDIO-6 L(-) | AUDIO-8 L(-)
® — 3 AUDIO-2_R(+) | AUDIO-4_R(+) | AUDIO-6_R(+) | AUDIO-8 R(+)
® = 2 AUDIO-2_R(-) | AUDIO-4 R(-) | AUDIO-6_R(-) | AUDIO-8 R(-)
® — 1 Chassis GND Chassis GND Chassis GND Chassis GND
BOTTOM L

The AUDIO input mating connector is shown to the left of the table, with screw
terminals lined up with their respective contacts 1 through 10. When viewed
in this orientation, wires are inserted on the left side of the connector. When
this connector is inserted into the LEX2000 unit, contact number 10 will be on
top and contact number 1 will be on the bottom.
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3.3.2. Digital Audio Inputs

The LEX2000 may receive digital audio inputs formatted as AES monaural,
AES stereo or as AC-3 or Dolby 5.1 pass-through, and supports digital audio
sample rates of 32kHz, 44.1kHz and 48kHz.

NOTE: ATSC specifications require that broadcast digital audio be sampled at
48kHz. Digital audio received by the LEX2000 is encoded to AC-3 at its native
sample rate and not re-sampled to 48kHz. Use of digital audio at non-
compliant sample rates, such as 32kHz and 44.1kHz is not recommended.

3.3.2.1 Embedded Audio Inputs

Embedded digital audio may be received in the same SDI input stream
that carries its associated video program. Stereo audio programs
generally have their left channel assigned to track or group 0, 2 or 4, and
their right channel to track 1, 3 or 5. Use the AUDIO web page, shown in
Figure 14, to select the appropriate embedded audio track for each
embedded audio program.

3.3.2.2 De-Embedded Digital Audio Inputs

The AUDIO-7/8 connector on each LEX2000 unit is configured at the
factory to receive either analog audio or de-embedded AES digital audio.
This configuration may be changed at any time by factory-authorized
service personnel. When the LEX2000 unit is configured to receive digital
audio on connector AUDIO-7/8, analog audio inputs 7 and 8 are not
available for use. Conversely, when the LEX2000 is configured to receive
analog audio on connector AUDIO-7/8, no de-embedded digital audio
inputs are available. AUDIO-7/8 mating connector pin assignments are
shown in Table 12, below.

De-embedded digital audio may be received on the AES digital audio

inputs on connector AUDIO-7/8. Use the AUDIO web page, shown in
Figure 14, to select the appropriate audio track for each de-embedded
audio program.

3.3.3. Pass-Through Audio Inputs

Digital audio that is already encoded as Dolby 5.1 or AC-3 may be received by
the LEX2000 and passed through to the transport multiplex without further
processing of the encoded audio program. Synchronization of the encoded
audio program and its associate video program at the input of the LEX2000 is
maintained at the transport stream output.

To pass Dolby 5.1 or AC-3 encoded audio through the LEX2000 encoder,
select the SDI or AES track carrying the encoded audio as the Audio Signal
Source — Left Channel Track for the desired encoded audio (EA) stream on the
AUDIO web page, shown in Figure 14. If Dolby encoded audio is detected in
the digital audio input stream on the selected SDI track or AES track, the
LEX2000 automatically passes the encoded audio to the multiplexer, bypassing
the AC-3 audio encoder.
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Table 12: AUDIO-7/8 Digital Audio Input Connector Pins
AUDIO
Connector AUDIO-7/8 Connector Signals
Contact (Digital Audio Configuration)
TOP Number
\N = 10 AES-1(+)
N = 9 AES-1(-)
NIE= 8 AES-2(+)
NIE= 7 AES-2(-)
® = 6 Chassis GND
VI 5 AES-3(+)
N[ = 4 AES-3(-)
V= 3 AES-4(+)
N = 2 AES-4(-)
® — 1 Chassis GND

BOTTOM t

The AUDIO-7/8 mating connector is shown to the left
of the table, with screw terminals lined up with their
respective contacts 1 through 10. When viewed in
this orientation, wires are inserted on the left side of
the connector. When this connector is inserted into
the LEX2000 unit, contact number 10 will be on top
and contact number 1 will be on the bottom.

AUDIO Connector Confiquration Label

LEX2000 units that have had their AUDIO connector configuration changed at
the factory to support contact closure I/O or AES digital audio input have a label

applied to the rear panel, directly above the AUDIO connectors which clearly
indicates the functionality of each connector as A (analog audio input), C

(contact closure 1/0O) or D (digital audio input).

P ASI
NETWORK SMPTE-310

1 2

T

(et .

P11 2 @ SD CARD

- I \ \
. -

3 4
CAUTION: For continued protection against fire, replace fuse

Figure 11: AUDIO Connector Configuration Label
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3.4. Contact Closure Input / Output Connections

Each LEX2000 unit is configured at the factory for connector AUDIO-5/6 to either
receive analog audio or to provide contact closure sense inputs and dry contact closure
outputs. This configuration may be changed at any time by factory-authorized service
personnel. When the LEX2000 unit is configured for contact closure 1/0, analog audio
inputs 5 and 6 are not available for use. Conversely, when the LEX2000 is configured
to receive analog audio on connector AUDIO-5/6, no contact closure inputs or outputs
are available. AUDIO-5/6 mating connector pin assignments for contact closure 1/O are
shown in Table 13, below.

The LEX2000 supports the use of contact closure inputs and outputs to perform a
number of control functions, such as actuating the emergency broadcast cut-over
switch, which is described in paragraph 4.6.2.

Table 13: AUDIO-5/6 Contact Closure Input / Output Connector Pins

AUDIO
Connector AUDIO-5/6 Connector Signals
Contact (Contact Closure I/O Configuration)
TOP Number
Y = 10 RELAY1 B
N = 9 RELAY1 A
N = 8 VOUT 5V
WVIH= 7 SENSE_IN1
V= 6 SIGNAL_GND
N = 5 RELAY2_B
WVIE= 4 RELAY2_A
WVI= 3 VOUT_12V
V= 2 SENSE_IN2
VI 1 SIGNAL_GND
BOTTOM t

The AUDIO-5/6 mating connector is shown to the left
of the table, with screw terminals lined up with their
respective contacts 1 through 10. When viewed in
this orientation, wires are inserted on the left side of
the connector. When this connector is inserted into
the LEX2000 unit, contact number 10 will be on top
and contact number 1 will be on the bottom.

3.4.1. Contact Sense Inputs

The LEX2000 provides the ability to sense two external dry contact closures,
through connection to the SENSE_IN1 and SENSE_IN2 signals, located on
contacts 2 and 7 of the AUDIO-5/6 connector. When either one of the
SENSE_IN signals is connected to SIGNAL_GND by an external switch or
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relay, the LEX2000 unit receives the signal and takes the action defined by the
system configuration web pages.

The external dry contact connected between SENSE_IN and SIGNAL_GND
must have sufficient ratings to switch a 5VDC signal at 20mA of current. To
ensure reliable activation of the SENSE_IN signals, and to avoid potential
damage to the LEX2000 unit, the external switch or relay must only connect the
SENSE_IN signals to the SIGNAL_GND contact on the AUDIO-5/6 connector.

WARNING: DO NOT connect either of the SENSE_IN contacts to a different
system ground or to an external voltage source. Connecting the SENSE_IN
contact to any signal other than SIGNAL_GND has unpredictable results and
may potentially damage the LEX2000 unit.

3.4.2. Dry Contact Outputs

The LEX2000 provides two dry contact closure outputs, suitable for switching
external loads. The signals RELAY_A and RELAY_B are connected to
normally open relay contacts, which may be closed under firmware control as
directed by settings on the ALERT web page.

The relays support a maximum load of 1A at 24V (AC or DC) and require a
minimum current level of 10mA at 5VDC for reliable operation.

The RELAY_A and RELAY_B signals are not connected to the LEX2000 signal
ground or internal power sources in any way, so they may be used to switch
loads in nearby equipment that has different signal grounds than the LEX2000.

WARNING: DO NOT connect the RELAY_A or RELAY_B signals to long
distance telecom circuits or to equipment whose ground voltage reference may
vary from the LEX2000 SIGNAL_GND by more than 48V.

3.4.3. Power Sources for External Loads

The LEX2000 provides a 5VDC voltage source on AUDIO-5/6 contact 8 and a
12VDC voltage source on AUDIO-5/6 contact 3. These power sources are
referenced to SIGNAL_GND on contacts 1 and 6, and may be used to drive
external loads, such as relay coils. The voltage outputs are current-limited and
are protected from short-circuits by a fold-back circuit.

Each of these two power sources may be turned on and off under firmware
control, as directed by settings on the ALERT web page. The ratings of the two
voltage sources are as follows:

Table 14: External Power Source Ratings

Power Source Parameter Min Typ Max Units
VOUT_5V Voltage 5 vDC
Current 400 mA

VOUT_12v Voltage 12 VDC
Current 400 mA
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3.5.ASlI Input

The ASI Re-Multiplexer (RX) option enables the LEX2000 encoder to receive encoded
audio and video program streams, carried on an ASI signal. If the RX option is not
installed or not enabled, then the ASI IN connector is not active.

3.6. ASI| Output
The LEX2000 includes two ASI signal outputs to provide for connections to multiple
pieces of equipment, such as an exciter, an ASI monitor, and/or a feed to a cable head

end or a studio-transmitter link. The signals provided on the ASI-OUT-1 and ASI-OUT-
2 connectors are identical.
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3.7.Streaming IP Output Gigabit Ethernet (TG Option)

The Streaming IP Output Gigabit Ethernet (TG) Option enables an LEX2000 unit to
transmit its ATSC multiplex as a UDP or RTP data stream over Ethernet. When the TG
option is installed in an LEX2000 unit, a Gigabit Ethernet transceiver with an RJ-45
connector is located in the IP-4 socket on the LEX2000 rear panel and the License
Status table on the SYSTEM - UPDATE web page indicates that the TG option is
"Active."

Before making use of the TG option, an Ethernet cable must be plugged into the I1P-4
socket on the LEX2000 rear panel. Streaming IP outputs are not transmitted on the IP-
1 port, which is used for connection to a primary control network. Even if the same
network is used for control communication and carrying streaming IP feeds from the
LEX2000, IP-1 must be connected to the network in order to access the internal web
pages, and IP-4 must be connected to the network in order to deliver its streaming IP
output.

3.7.1. Configuring the Streaming IP Output
When the TG option is enabled, the SYSTEM - NETWORK web page provides
the IP-4 Streaming Output table, which is used to configure the behavior of the
LEX2000's streaming IP output. The streaming IP output generates an IP
stream to a single destination, defined by the IP address and port number
entered in the table for each IP stream.

Apply I Save Configuration Settings r Logout I—

NETWORK CONNECTIONS

IP NETWORK DEVICE NUMBER IP-1 1P-2 IP-3 IP-4

SFP Module MR [ Methodegiee, |- | ethode Elee, |
SFF Module Hodel =T S S A T

SFP Module Status | Good |  MoDevice |  MNoDevice |  Good |
MAC Address 00:1A P00 [ - [ -] 6

Static IP 142.42.6.141 1 .57 1
Ca— | |
Gateway IP l 142.42.6.1 192.168.120.1 192.168.120.1 I 142.42.6.1

IP-4 STREAMING OUTPUT
1P STREAM NUMBER IPT-4.1

Null Packet Treatment Include Nulls -
Link Status [ Adive ]

Figure 12: Streaming IP Output Configuration

The IP Stream Number identifies each stream as IP-4.x, providing a unique
identifier for each IP stream when multiple streams are generated from a single
physical IP port. Each IP stream (IP-4.1, IP-4.2, ...) is presented in its own
column in the IP-4 Streaming Output table and is configured independently from
the other IP streams, as described below.

Set the Stream Content value to identify the data payload of the IP stream,
such as TS-1, for Transport Stream 1.

Enter the Destination IP Address, using a four-field numerical format, such as
XXX.XXX.XXX.XXX. Leading zeros in each of the four fields may be omitted. Do
not use spaces.

Enter the Destination Port number as an integer between 1 and 65535.
Generally, port numbers in the range of 49151 to 65530 are recommended in
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order to avoid interfering with port numbers commonly used by other
applications. Consult your information technology professional to determine
which port number is best for your application.

Select the IP Protocol to be used, based on the requirements of the equipment
that is receiving the IP stream. UDP (user datagram protocol) is a simple
method of sending data from one point to another point on an IP network. UDP
has low overhead and low latency, but has limited error checking and no packet
recovery mechanism. RTP (real time protocol, may be shown as UDP-RTP)
provides a more robust connection and consumes slightly more network
bandwidth to transfer the same data payload as UDP protocol.

Select the Null Packet Treatment to either include null packets or remove null
packets from the IP stream. Removing null packets reduces the network
bandwidth consumed by the IP stream, but some receiving equipment may
require that null packets be retained in the transport stream in order to fully
reconstruct the original transport stream with the proper timing.

The Link Status reports the status of the connection between the IP-4 Ethernet
transceiver and the receiving equipment at the specified IP address and port
number, as one of the following.

e Active - Communications are established between the two Ethernet ports.

e Off Line - The local Ethernet port in IP-4 is not ready to communicate.

e Failed Link - The LEX2000 IP-4 port has attempted to communicate, but
has not received an acknowledgement from the receiving equipment. This
may occur for a variety of reasons, such as an unplugged network cable,
incorrect IP port designation, incorrect IP address, receiving equipment
powered off, etc.
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3.7.2. Limiting Transport Stream Bandwidth Below 19.39Mbps

When the TG option is enabled, the LEX2000 provides the ability to limit the
data payload in the transport stream output in order to work effectively with
limited-capacity data communication equipment, such as microwave links.
Implement the following steps to set the maximum transport stream bandwidth
to a value lower than 19.39Mbit/sec.

Browse to the OPERATION - TRANSPORT web page of the LEX2000 unit,
shown in Figure 13, below.

In the ASI Bandwidth Management table, find the Total Multiplex Bandwidth
Limit row, located at the bottom of the table, below the Unused Bandwidth row.

Select a Total Multiplex Bandwidth Limit value that is appropriate for your
application and APPLY the page. The ATSC multiplex bandwidth limit may be
set to values ranging from 19.39Mbps to 10Mbps in increments of 0.2Mbps.

If the TRANSPORT page on the LEX2000 unit does not include the Total
Multiplex Bandwidth Limit row at the bottom of the ASI Bandwidth Management
table, then the unit may not have the TG option enabled. Check the License
Status table on the SYSTEM - UPDATE page to verify the status of the TG
option for the LEX2000 unit.

| Apply I Save Configuration Settings ‘ Logout |

Transport Stream ID {TSID) 3074 0x0C02 Reset Transport Values to Factory Defaults

DECIMAL HEX

ATSC SERVICES

ATSC SERVICE NUMBER: SR-1 SR-2 SR-3 SR-4 SR-5 SR-6 SR-7
-Actwe L.-Actwe L.-Actwe L.-»’-\ctwe L.-GFFAWL.-GH.i'«lrl.-ﬂf'f.i'«lrL.
[Short Chornel vame | DO | D | N | SN | N | A |
EErTrraaen - N - N - N - BN - BN - N
o coeome | | N | NN | NN | NN | WO | W | S
|Encoded VideoProgram | Ev:1 |  eva |  eva | eva |  ews [ Ev6 |
T W N S S S B~ W W S W S s E——
-EEE-— ————

ATSC PIDS (Hexadecimal values)

e - N - AN - N - N 1

I R
oo | | | N | CEN | W | M| ||

Auio Progrom 2 ________
Audio Program 3

ASI BANDWIDTH MANAGEMENT (Bit Rates in Mbits/sec)

Video Bit Rate Control Stat-MUX Stat-MUX Stat-MUX Stat-MUX Stat-MUX satvux | - [ - ]
Video Bt Rate Target EXI 4000 | 2400 [ 2000 [ 2000 [ 2000 [ - [ - |

Audia Program 1 012 [ w12 | e192 | o1 [ o1 [ owm | - | -]
Autio Program 2 0 096 0.096 ————

Audio Program 3

EIT & ETT PIDS

TOTAL AUDIO-VIDEO 18.296
BASE PID LAST PID
Mobile DTV Services 0.000

ATSC Data 0.644
TOTAL MULTIPLEX. 18.540
UNUSED BANDWIDTH Note: All hex values between the BASE

PID and the LAST PID, inclusive, are
TOTAL MULTIPLEX ! i
BANDWIDTH LIMIT reserved for use as EIT and ETT PIDs.

Figure 13: TRANSPORT Configuration Web Page
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3.7.3. Streaming the IP Output to VLC Media Player

The LEX2000 may be configured to stream its transport stream output to a local
network computer, running the VLC media player in order to verify proper
operation of the LEX2000's Streaming IP Output. The following steps provide a
guideline for implementing this functionality.

VLC media player may be downloaded for free at www.videolan.org. This
procedure assumes that VLC is operating on a receiving computer.

Acquire the IP address of the receiving computer. This may be viewed by
opening a command window and entering the "ipconfig" command.

Start the VLC media player and configure it to receive streaming media from
the LEX2000, as follows.

1. Click on the menu, Media - Open Network Stream. VLC presents its
Open Media dialog box with the Network tab selected.

2. Enter one the following in the network URL entry box:
udp://@1234 (if using UDP protocol) of
rtp://@1234 (if using RTP protocol)

1234 is the default IP port number for VLC, but other port numbers,
such as 50000 may also be used if desired.

3. Click on Play. VLC looks for an IP stream to at the IP port number
indicated, using the protocol specified in the URL entry.

Browse to the SYSTEM - NETWORK web page on the LEX2000 unit and enter
the following information in the IP-4 Streaming Output table.

1. Set Stream Contentto TS-1

2. Set Destination IP Address to the IP address of the receiving computer,
which was acquired earlier using the ipconfig command.

3. Set the Destination IP Port Number to 1234. This is the default port
number for VLC. A different port number may be used if desired, but the
port number used must also be entered into VLC at a later step.

4. Setthe IP Protocol to UDP or RTP to match the protocol expected by
VLC, based on the VLC configuration step 2, above.

Set the Null Packet Treatment to Remove Nulls

Apply the page. Verify that the Link Status indicates "Active." It may be
necessary to click the Apply button a second time after a 10 to 20
second delay in order to update the Link Status value.

The VLC window on the computer displays the video being streamed from the
LEX2000 unit. If there are multiple virtual channels in the transport stream
multiplex, VLC allows the user to select among them to play the audio and
video from any of the virtual channels in the IP-based transport stream.

If VLC does not successfully show the IP-based transport stream, then double
check each of the configuration parameters to ensure that they match,
especially the Destination IP Address, Destination IP Port Number and IP
Protocol used.
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4. OPERATION

This section describes the LEX2000 functionality, including performance characteristics,
usage recommendations and instructions for setting operational parameters using the
system configuration web pages. A block diagram of the LEX2000 encoder / multiplexer,
shown in Figure 3, provides a visual map of its internal functions, which are described in
this section.

4.1. Audio Processing

The audio processing resources in the LEX2000 provide the ability to receive analog
audio, uncompressed digital audio and pre-encoded, pass-through digital audio, digitize
the analog audio and encode the uncompressed audio streams.

41.1. Analog Audio Digitizer

The LEX2000 digitizes up to 8 stereo (pairs) of analog audio signals, received
through the AUDIO connectors. The 24-bit audio digitizers sample the analog
audio at 48kHz.

41.2. AC-3 Audio Encoder

The LEX2000 encodes up to 8 stereo audio programs to AC-3. All 8 AC-3
audio encoder channels are active and available for use, regardless of how
many video encoder channels are enabled or used. The AC-3 encoder and its
control parameters conform to the rigid standards of Dolby Laboratories.
Multiple settings are available for encoded audio bit rate, allowing broadcasters
to make the appropriate trade-offs between bandwidth requirements and audio
fidelity for each audio program.

4.1.3. Audio Configuration Settings

Audio encoder operation is configured using the AUDIO web page, shown in
Figure 14 below.

The ATSC Services table allows encoded audio programs (EA-x to be assigned
to each ATSC service in the output multiplex. Up to three audio program
elements may be assigned to each ATSC service. A maximum of 8 unique
audio programs may be integrated into the entire ATSC service multiplex.

Each EA stream may only be assigned to one Audio Program in one ATSC
Service. EA streams may not be duplicated within the multiplex. In cases
where an audio program stream needs to be delivered in two different ATSC
services, two EA streams may select the same Audio Signal Source, providing
the same audio program content on two different EA streams. Each of these
streams may then be used in different ATSC services.

The Audio Encoder table allows the user to define the audio signal source and
encoding parameters for each encoded audio stream. If Dolby 5.1 and AC-3
data streams are detected on SDI or AES audio tracks selected as Audio Signal
Sources in the Audio Encoder table, those pre-encoded data streams are
passed through directly to the multiplexer, bypassing the AC-3 audio encoder.

Table 15 and Table 16 explain the audio encoder configuration parameters
available on the AUDIO web page.
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Apply Save Configuration Settings | Logout ‘

ATSC SERVICES
ATSC SERVICE NUMBER:
Service Status

_ 4
- EA1 .- EA-2 .- EA3 .- EAd .- B | EE .
e ern: | EEES | BN | S En e s
e b s | NS | WS | WSS | ES | |

AUDIO ENCODER
ENCODED AUDIO
PROGRAM NUMBER: EA-L EA-2 EA-3

| Audio Signal source | [EEmSTEM | RS | EEDCEE | OEREEEE | OEEEEEE | OGRS | BECEAE | BV |
et chone e | O | R | ER— | ER— | ER— | CO— | CO— | C—
EE— i — i ——————
___
N0 i i i 1
e ool | S | S | S| S| ET— | E— | E— | S |
[Doby codingmede | IS | EEVEEEES | EOFEEERE | DS | B | EECEE | EETCEE | B |
I Unspecified JI Unspecified JI Unspecified JI Unspecified JI Unspecified ;II Unspecified JI Unspecified JI Unspecified J
= |
= |
= |

I Mone JI Mone JI MNone JI MNone JI Mone JI Mone JI Mone JI Mone
I Mone JI Mone JI MNone JI MNone JI Mone JI Mone JI Mone JI Mone

[ Default Audio Language | N8 = [ EE = [EE H EE 3 | EE H | EE [ EE = [ EE -
| Encoded Audio Bit Rete | [EFIETTINNE | EAETTIEE | FHETEE | DTS | RS | TS | EEETEEE | BT |

ASI BANDWIDTH MANAGEMENT (Bit Rates in Mbits/sec)

[Video Bit Rate Control |  Stat-MUX [ Stat-MUX | Stat-MUXx | Stat-MUXx | StatMux | statMux | - [ - 1]
[ideo it Rate Torget | 9.0 | so00 | 2400 | 2000 | 200 | 200 | - | |
Tudoprogami | o | o2 | oase | ous | oms | o | - [ - |
——————

Audi [Audio Program3 | 3

AUDIO-VIDEQ Subtotals __ 0.000 0.000

Mobile DTV Services
G T

TOTAL MULTIPLEX
BANDWIDTH LIMIT

Figure 14: AUDIO Configuration Web Page

Table 15: AUDIO Web Page — ATSC Services Configuration

Parameter Values

ATSC Service Number Each ATSC service is identified as SR-x.

Reports the short channel name (call letters) for each ATSC

Virual Channel Name service, as defined on the TRANSPORT web page.

Reports the major and minor channel numbers for each ATSC

Virtual Channel Number service, as defined on the TRANSPORT web page.

Reports the encoded video stream assigned to each ATSC

Encoded Video Program service, as defined on the VIDEO web page.

Reports the video input signal source to simplify selection of

Video Input Source the correct Audio Signal Source for each EA-x stream.

Encoded Audio Program 1

Select one or more encoded audio program elements to use
Encoded Audio Program 2 in each service. The LEX2000 supports up to three audio
programs in each ATSC service.

Encoded Audio Program 3
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Table 16: AUDIO Web Page — Audio Encoder Configuration

Parameter

Values

Encoded Audio Program
Number

Each audio program is identified as EA-x.

Audio Signal Source

Select the input connector that receives the audio signal for
this encoder channel: HD-SDI-x, SD-SDI-x, AUDIO-x, AES-X
or blank if the encoder channel is not used.

Left Channel Track

Right Channel Track

If the Audio Signal Source is HD-SDI or SD-SDI, then select
the tracks that carry the left and right channels. These do not
apply to analog or AES audio inputs and should be left blank.

Detected Audio
Sample Rate

For digital audio inputs only, reports the sample rate of the
audio signal carried by the serial data stream.

Audio Digitizer
Sample Rate

For analog audio inputs only, received on AUDIO-x
connectors, 48kHz is the only audio sample rate supported by
the audio digitizer in the LEX2000. Dolby requires this item to
be presented in the encoder configuration menu.

Audio Delay (ms)

Adjust from +300 to -300 ms to synchronize audio with a video
program. This control should be set to zero unless the audio
and video are out of sync when received by the LEX2000.

Dialog Normalization

This allows the broadcaster to normalize the dialog loudness
across all the audio programs in the service multiplex. For
each audio program, the dialog normalization value identifies
the dB difference in loudness between maximum digital level
and the level of the program dialog. When passed to the AC-
3 decoder in the ATSC receiver, this value allows dynamic
volume adjustment as the user switches audio programs.
Default setting is -27.

Dolby Coding Mode

“2/0:L,R” is the only Dolby coding mode supported by the
audio encoder within the LEX2000. Dolby requires this item to
be presented in the encoder configuration menu.

Dolby Surround Mode

Supported values for the Dolby Surround Mode are Enabled,
Disabled and Unspecified. The default value is “Unspecified.”

Dolby DRC Line Mode

Dolby DRC RF Mode

Dolby Dynamic Range Controls provide dynamic range
information for the audio program being encoded, which
allows the AC-3 decoder in the ATSC receiver to compress
the dynamic range as needed to suit the listener preferences.
Default values are “None.”

Default Audio Language

The AC-3 audio descriptor for each program element includes
a language designation. If the language is not identified in the
dynamic PSIP data received, or if dynamic PSIP is not used,
then the LEX2000 uses the default language selection for
each respective EA stream in the ATSC multiplex.

Encoded Audio Bit Rate

Select a bit rate for the encoded audio stream from the list of
supported bit rates. Higher bit rates use less compression for
higher fidelity audio reproduction, while lower bit rates use
less bandwidth, but may result in lower audio fidelity. The
default encoded audio bit rate is 192 kbps.

The ASI Bandwidth Management table at the bottom of the web page provides
bandwidth allocation guidance when selecting the encoded audio bit rate of
audio programs in the Audio Encoder table.
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4.2.Video Processing

The video processing resources in the LEX2000 provide the ability to receive digital or
analog video, digitize the analog video as needed, apply spatial filtering, optionally
reformat the video frame resolution and scan type and then encode to MPEG-2 for
ATSC broadcast.

4.2.1. NTSC Video Digitizer

The LEX2000 digitizes up to 6 analog NTSC video signals, received on the
NTSC connectors. The 8-bit video digitizers sample the analog NTSC video at
27 MHz, phase-locked to the video signal being digitized. Chroma is sampled
with 4:2:0 resolution, as required for ATSC broadcast.

4.2.2. Video Smoothing Filter

A two-dimensional Gaussian smoothing filter allows the broadcaster to reduce
the sharpness of video images, which reduces the bandwidth or bit-rate
required by the encoded video program in the output multiplex. The strength of
the video smoothing filter may be selected independently for each encoded
video stream, using the VIDEO web page. Filter strength values of OFF,
LIGHT, MEDIUM and HEAVY provide a wide range of image filtering choices.

42.3. MPEG-2 Video Encoder

The LEX2000 includes the adaptiVideo™ variable bit rate video encoder,
capable of encoding multiple HD and SD video programs into MPEG-2 format.
Video program combinations supported by the video encoder are listed in Table
17, below. This table indicates the processing capacity of the video encoder
and is not intended to provide guidance regarding encoded picture quality. See
paragraph 4.2.5 for information on maintaining high quality encoded video
images, and some important factors to consider when combining multiple video
programs into a 19.39Mbit ATSC multiplex.

Table 17: Video Encoder HD / SD Stream Capacity

1702%0i or 720p30 480i or Max'imum Number of
p60 480p30 Video Programs
2 2
1 1 0-3 5
1 0-6 7
2 0-6 8
1 0-7 8
1-8 8

The video encoder supports selectable frame rates, GOP styles and GOP
sizes, allowing the broadcaster to tailor encoder performance to their video
content and viewer preferences. The video encoder incorporates dynamic rate
control, which works with the statistical multiplexer to optimize the allocation of
transport stream bandwidth across the encoded video streams and maximize
the picture quality across all of the video programs in the ATSC multiplex.
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4.2.4.

Video Configuration Settings

Video processor and encoder operations are configured using the VIDEO web
page, shown in Figure 15.

The ATSC Services table allows an encoded video program (EV-X) to be
assigned to each ATSC service in the output multiplex. Each EV stream may
be assigned to multiple ATSC services as needed. Table 18 defines each
parameter of the ATSC Services table on the VIDEO web page.

The Video Encoder table allows the user to define the video input source and
encoding parameters for each encoded video (EV) stream. One column of the
table is presented for each EV stream authorized by the license file loaded into
the LEX2000 unit. Figure 15, below, shows a VIDEO web page from a LEX-
2610 unit with one HD/SD video encoder channels and 5 SD video encoder
channels. Table 19 explains the status and control settings presented in the
Video Encoder table.

The ASI Bandwidth Management table is located below the Video Encoder
table and provides bandwidth allocation guidance when selecting the encoded
video bit rate of each video program. Table 20 explains each of the parameters
listed in the ASI Bandwidth Management table on the VIDEO web page.

lex2000_userman_v007_2012 0910.docx 42



ELINEAR LEX2000 ATSC Encoder / Mux

Linear Encoding Xponents User Manual

Apply Save Configuration Settings | Logout |

ATSC SERVICES

VIDEO ENCODER

ENCODED VIDEQ Ev-1 EV-2 EV-3
PROGRAM NUMBER: HD / 5D

sD sD sD sD
o rometsee | REERNNNC | ECHNC | ECHNNNCY | ECTNNCS |

Video Input Source IHD-SDI-l - II 5D-5DI-1 = II 5D-5DI-2  ~ II NTSC-4 - Il NTSC-5 - Il NTSC-6 - I
Video Input Signal Status

______
l 16:9 L Box ||4 3 FULL ||4 3 FULL |I16 9 ANA ||4 3 FULL ||4 3 FULL |
I Frame _II Frame _II Frame _II Frame _II Frame _II Frame J
|cop stucture | R | | | S | G |
E—1 - - 0 i ]
|video Bit Rate cotral | TN | EEAEE | DS | EEEAEE | RS | R |
|| 3.000 -Il 4.000 -Il 2.400 -I\ 2.000 -Il 2.000 -Il 2.000 -

ASI BANDWIDTH MANAGEMENT (Bit Rates in Mbits/sec

U NUSED BANDWIDTH

TOTAL MULTIPLEX
BANDWIDTH LIMIT

Figure 15: VIDEO Configuration Web Page

Table 18: VIDEO Web Page — ATSC Services Configuration

Parameter Values

ATSC Service Number Identifies each ATSC service as SR-x.

Reports the short channel name (call letters) for each ATSC

Virtual Channel Name service, as defined on the TRANSPORT web page.

Reports the major and minor channel numbers for each ATSC

Virtual Channel Number service, as defined on the TRANSPORT web page.

Select the encoded video program element to be used for

Encoded Video Program each ATSC service or virtual channel.

Encoded Audio Program 1

Reports the encoded audio streams assigned to each ATSC

Encoded Audio Program 2 service, as defined on the AUDIO web page.

Encoded Audio Program 3
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Table 19: VIDEO Web Page — Video Encoder Configuration

Parameter Values

Encoded Video

Identifies each encoded video program element as EV-x.
Program Number

Select the maximum format size that may be accepted into each video
encoder channel: 1080i, 720p60, 720p30 or 480i. If the video format
received requires substantially more bandwidth than indicated by the
Maximum Format Size setting, the encoder switches to color bars, as
outlined below.

Max Format Input Video ' .
Size Setting | Format Received Video Encoder Action
1080i or .
720p60 Any Encodes the video
Maximum Format Size 1080i Error - displays color bars
720p30 720p60 Encodes as 720p30 by dropping every
other frame
720p30, 480i Encodes the video
Any HD Format Error - displays color bars
480i 480p60 Encodes as 480p30 by dropping every
other frame
480i, 480p30 Encodes the video

Select the input connector that receives the video signal for this
Video Input Source encoder channel: HD-SDI-x, SD-SDI-x, NTSC-x or blank if encoder
channel is not used.

Reports status of signal detected on Video Input Source connector:

Video Input Signal Status Good Signal, No Signal, Signal Errors, Format Error

Reports the video format and frame rate detected in the stream

Detected Video Format received at the selected input: 1080i, 720p60, 720p30, or 480i.

Reports the closed caption format detected in video stream received

Detected Closed Captions from Video Input Source: 708, 608-CDP, 608-VA, 608-21, None

Reports the AFD value currently present in the video program as it is
Detected AFD Value received by the LEX2000, including the binary value and its meaning.

Select the mode of operation desired for setting AFD values in each
encoded video stream: Pass AFD received with the video program,
Force AFD to a specific value, or Auto AFD to insert an AFD value if
one is not included in the received video program.

AFD Value Insertion

Select the aspect ratio to be inserted into standard definition video

Default Aspect Ratio SD programs that do not have an AFD value in their signal or stream.

Select the aspect ratio to be inserted into high definition video

Default Aspect Ratio HD programs that do not have an AFD value in their stream.
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Table 19: VIDEO Web Page — Video Encoder Configuration (continued)

Parameter
(continued)

Values
(continued)

Video Smoothing Filter

Select the smoothing filter intensity level: Off, Low, Medium, High.
Higher filter levels reduce image detail and soften sharp edges,
allowing the video encoder to use a lower bit rate.

Encoding Mode

Select frame mode to optimize quality of still images and field mode to
provide better picture quality during high motion sequences.

GOP Structure

Select the GOP structure for the encoded video: | or IPPPPPP. |-
frame encoding provides independent frames and requires a higher bit
rate than I-P encoding. I-P encoding uses motion estimation and
predictive frames to reduce encoded video bit rate while maintaining
good image quality.

GOP Size

Select a GOP size from the pull-down list provided. Larger GOP sizes
reduce the bit rate required to get good image quality but lengthen the
time required to begin display of a newly selected video channel at the
ATSC receiver. Default GOP size is 15.

Video Bit Rate Control

Select “Fixed-VBR” to turn off dynamic rate control on this encoder
channel and to reserve a fixed bandwidth for this program in the ATSC
service multiplex. Select “Stat-Mux” to turn on dynamic rate control
and share a pool of multiplex bandwidth with other encoder channels
that are also set to Stat-Mux.

Video Bit Rate Target

Fill in the amount of bandwidth to be allocated to this video program.
When the Video Bit Rate Control setting is “Fixed-VBR” this setting
identifies the specific amount of bandwidth to reserve in the ATSC
service multiplex. When the Video Bit Rate Control setting is “Stat-
Mux,” the Video Bit Rate Target value identifies the bandwidth priority
of this encoded video program relative to other encoded video
programs sharing the Stat-Mux. In both cases the Video Bit Rate
Target value is used to define the nominal bandwidth allocated to the
encoded video program in the bandwidth calculations for entire ATSC
multiplex.
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Table 20: VIDEO Web Page — ASI Bandwidth Management

Parameter

Values

Video Bit Rate Control
Video Bit Rate Target

Reports the video bit rate control and bit rate target for each encoded
video stream used in the ATSC multiplex, as defined in the Video
Encoder table on the VIDEO web page.

Audio Program 1, 2, 3

Reports the bandwidth assigned to each encoded audio program
assigned to each ATSC service throughout the multiplex, as defined in
the Audio Encoder table on the AUDIO web page.

AUDIO - VIDEO Subtotals

Reports the total bandwidth allocated to each ATSC service for
encoded audio and encoded video data. This subtotal does not include
PSIP or other ATSC data and does not account for encoded video
streams that may be duplicated within the multiplex.

Reports the total bandwidth allocated to all encoded audio programs

TOTAL AUDIO within the ATSC service multiplex.
Reports the total bandwidth allocated to all encoded video programs
TOTAL VIDEO within the ATSC service multiplex. Video programs that are duplicated

in multiple ATSC services only have a single stream in the multiplex
and are counted only once in this total video value.

TOTAL AUDIO-VIDEO

Reports the total bandwidth allocated to all encoded audio and
encoded video programs within the ATSC service multiplex.

Mobile DTV Services

Reports the multiplex bandwidth reserved for use by other equipment,
such as a mobile DTV multiplexer.

ATSC Data

Reports the multiplex bandwidth allocated to PSIP and other ATSC
data that is not audio or video.

TOTAL MULTIPLEX

Reports the grand total allocation of multiplex bandwidth.

UNUSED BANDWIDTH

Reports the amount of multiplex bandwidth left unused (in green) or
over-subscribed (in red) when all components of the ATSC service
multiplex are combined.

TOTAL MULTIPLEX
BANDWIDTH LIMIT

(TG Option Only)

For LEX2000 units with the TG Option enabled, select the maximum
amount of transport stream data payload permitted in Mbits/sec. This
limit applies to the transport stream regardless whether the stream is
output within an IP stream or carried by an ASI signal.
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4.2.5. Active Format Description (AFD)
LEX2000 units apply multiple strategies to ensure that the correct aspect ratio
information is provided to the broadcast viewer with each encoded video
stream. The aspect ratio of the encoded video picture is defined by the Active
Format Description (AFD) value, supplemented by Bar Data when necessary.
The Video Encoder table on the OPERATION - VIDEO web page provides the
AFD control settings. Broadcasters are able to control the AFD behavior for
each encoded video stream, EV-x, to accommodate a wide variety of video
programming.
The Detected AFD Value reports the AFD value detected in the video input
signal, if one is present. Both the binary data value and its meaning are
displayed together, as shown in Table 21. Additional information embedded
within the video input signal defines whether the original image is a 4:3 or 16:9
image and is necessary to properly interpret the meaning of the AFD value.
Table 21: Detected AFD Values in Video Input Signals
Detected AFD Reported | AFD Reported Comments
AFD Value for 4:3 Video for 16:9 Video

0000 0000 UND 0000 UND Undefined

0001 0001 RSVD 0001 RSVD Reserved

0010 0010 16:9LB 0010 16:9 FL LB - Letterbox, FL - Full Screen

0011 0011 1491LB 0011 149 PB LB - Letterbox, PB - Pillar Box

0100 0100 CIN LB 0100 CIN LB Ci_nematic wide screen (> 16:9),

displayed as a Letterbox

0101 0101 RSVD 0101 RSVD Reserved

0110 0110 RSVD 0110 RSVD Reserved

0111 0111 RSVD 0111 RSVD Reserved

1000 1000 4:3 FL 1000 16:9 FL FL - Full Screen

1001 1001 4:3 FL 1001 4:3 PB FL - Full Screen, PB - Pillar Box

1010 1010 16:9 LB 1010 16:9 FL LB - Letterbox, FL - Full Screen

1011 1011 149 LB 1011 149 PB LB - Letterbox, PB - Pillar Box

1100 1100 RSVD 1100 RSVD Reserved

1101 1101 4:3 FL 1101 4:3 PB FL - Full Screen, PB - Pillar Box

1110 1110 16:9 LB 1110 1619 FL LB - Letterbox, FL - Full Screen

1111 1111 1619 LB 1111 1619 FL LB - Letterbox, FL - Full Screen
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4251

AFD Insertion

The AFD Value Insertion control setting allows LEX2000 users to
implement the AFD insertion behaviors outlined below for each encoded
video stream.

Table 22: AFD Value Insertion Control Settings

AED Value AFD Insertion Behavior

Irés?{.tlon Video Input Signal Video Input Signal

etting Has AFD Value Has No AFD Value
Input video AFD value is o

Pass AFD inserted into encoded m?oél:r][éo\/cia;gev:zsags:{rf:m
video stream. )

Inout video AED value is An AFD value is created based on the
inp ; input video format and the Default Aspect

Auto AFD inserted into encoded - . .
video stream _Ratlo setting (HD or SD), and inserted

) into the encoded video stream.
Input video AFD value is ignored.

Force AED An AFD value is created based on the input video format and the
Default Aspect Ratio setting (HD or SD), and inserted into the encoded
video stream.

425.2 Default Aspect Ratio Settings

The LEX2000 inserts an AFD value into the encoded video stream when
the AFD Value Insertion is set to "Force AFD" or when the AFD Value
Insertion is set to "Auto AFD" and the input video does not have an AFD
value. When the LEX2000 creates an AFD value for insertion into the
encoded video stream, the value is based on the input video format (HD
or SD) and the Default Aspect Ratio user setting for the respective video
format.

The Default Aspect Ratio setting identifies the appearance of the input
video images within 4:3 aspect ratio frames for SD video formats and
16:9 aspect ratio frames for HD video formats. Table 23 lists the Default
Aspect Ratio settings available for SD video formats and Table 24 lists
the settings available for HD formats. Users should set the Default
Aspect Ratio to match the appearance of input video that is most
common when AFD values are not present in the input video signal.
Since HD / SD EV-x channels may process both HD and SD video
formats, Default Aspect Ratio settings should be provided for both HD
and SD formats for HD / SD EV-x channels.
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Table 23: Default Aspect Ratio Settings for 4:3 SD Video Formats

Default Aspect

Ratio Setting Description and Usage

4:3 FULL Video contains 4:3 aspect ratio images that fill the 4:3 SD frame.

Video contains 14:9 aspect ratio images that appear letterboxed within

14:9 L-Box the 4:3 SD frame.

Video contains 16:9 aspect ratios images that use anamorphic, non-
16:9 ANA square pixels to fill a 4:3 SD frame. Widescreen SD content may often
be produced in this format.

Video contains 16:9 aspect ratio images that appear letterboxed within

16:9 L-Box the 4:3 SD frame.

Video contains images with aspect ratios larger than 16:9, such as wide

>16:9 L-Box screen cinema images, that appear letterboxed within the 4:3 SD frame.

Table 24: Default Aspect Ratio Settings for 16:9 HD Video Formats

Default Aspect

Ratio Setting Description and Usage

16:9 FULL Video contains 16:9 aspect ratio images that fill the 16:9 HD frame.

Video contains 4:3 aspect ratio images that appear pillar boxed within

43 P-Box the 16:9 HD frame.
. Video contains 14:9 aspect ratio images that appear pillar boxed within
14:9 P-Box )
the 16:9 HD frame.
> 169 L-Box Video contains images with aspect ratios larger than 16:9, such as wide

screen cinema images, that appear letterboxed within the 16:9 HD frame.
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4 .3. Statistical Video Multiplexer

The LEX2000 includes a statistical multiplexer (stat-mux) that manages the ATSC
multiplex bandwidth allocated to each video program that participates in the stat-mux
bandwidth pool in order to optimize video image quality across multiple video programs
being delivered within the bandwidth constraints of the ATSC multiplex.

4.3.1.

4.3.2.

4.3.3.

Encoded Video Image Quality

The image quality of the encoded video depends on multiple factors, including
the bandwidth (bit-rate) allocated to each encoded stream, the motion content
in the video program, and the amount of detail in the video images. In order to
broadcast high quality video images, more ATSC multiplex bandwidth should
be allocated to HD programs, programs with high motion content or programs
with high levels of detail in the images. Static images or video programs with
limited motion (talking heads) require less bandwidth in the encoded video
stream to produce high quality images.

Video Encoding Dynamic Rate Control

When combining more than four SD video programs into a single 19.39-Mbit
ATSC multiplex, maintaining high quality images on all broadcast channels is
challenging for any encoding process, since the available bandwidth in the
19.39-Mbit stream is less than preferred for each video program. Since
bandwidth required for good picture quality on an encoded video stream
increases and decreases momentarily with changes in the video content,
setting the encoded video bandwidth to a constant bit rate may waste
bandwidth during periods of no motion or lower detail levels, when less
bandwidth is (fewer bits are) needed.

The adaptiVideo statistical multiplexer in the LEX2000 dynamically adjusts the
bit rate for each encoded video stream, allocating unused bits from one
encoded video stream to use on other video streams in the ATSC multiplex that
require more bandwidth at that moment to improve the quality of a high motion
or a highly detailed video image.

The adaptiVideo multi-stream video encoder in the LEX2000 applies
predictive modeling techniques to forecast bandwidth requirements for each
encoded video stream in real time. Tight coupling between the statistical
multiplexer and the video encoder allows the stat-mux to analyze multiple
features of each video stream in order to optimize bandwidth distribution and
broadcast picture quality across all video programs in the ATSC multiplex.

Stat-Mux Configuration

Bit rate settings for encoded video programs are configured on the VIDEO web
page, and bit rate settings for encoded audio programs are configured on the
AUDIO web page.

The Video Bit Rate Control setting in the Video Encoder table defines which
encoded video programs are managed by the Stat-Mux and which encoded
video programs are set to a fixed bit rate. All encoded video programs included
in the Stat-Mux share a block of available bandwidth within the ATSC multiplex.
When bandwidth allocation conflicts arise from multiple video programs
requiring higher bit rates at the same time, the LEX2000 statistical multiplexer
prioritizes the allocation of available bandwidth to each Stat-Mux video program
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based on the video program’s Video Bit Rate Target setting, compared to the
other video programs that share the Stat-Mux, as well as video content
dynamics. Video programs with a higher Video Bit Rate Target have higher
bandwidth priority than Stat-Mux video programs with lower target bit rates.
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4.4. ATSC Transport Multiplexer

Apply Save Configuration Settings Logout

Transport Stream ID {TSID) 0x0C02 Reset Transport Values to Factory Defaults
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o o | T | | W — | —|_| i

Minor Channel Number . .. .. .. .. .. .. .. 8 l
Encoded Video Program _______
Encoded Audo Program 1| EA1 | ewe | eas | ea | eas | ewe | - | |
Encoded AudioProgram2 |  ea7 [ eas [ - [ - [ - [ - - [ - |
Encoded Audio Program 3 [ - ] - - - 1 - [ - [ - |

[ - ]
' - 0}

ATSC PIDS (Hexadecimal values)
acororon | TN | W | NEWN | NCWN | BUWN | BEW | |

e || o

Audio Program 3

________

ASI BANDWIDTH MANAGEMENT (Bit Rates in Mbits/sec)

[Vido ot Rate Control ____|_Statux__|__Statwux | Swewux | Swewix | Swewix | swewe [ =[]
[Video Bt Rate Target | 5000 | 4000 | 2400 [ 2000 | 2o | _sow | - | - ]
[udoprograms | o1s | oass | owes | ouzs | oams | owms | - | ]
——————

TOTAL AUDIO 0.896

TOTAL VIDEQ 17 400 EIT & ETT PIDS
TOTAL AUDIO-VIDEQ 13 296

Maobile DTV Services _ EIT
AT C Data ETT PID Range|
TCIThL MULTIPLEX 13 540

UNUR‘ED BANDWIDTH Note: .:llmhex values bet\m?en the BASE
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TOTAL MULTIPLEX ! i

BANDWIDTH LIMIT 19.20 | reserved for use as EIT and ETT PIDs.

Figure 16: TRANSPORT Configuration Web Page

The LEX2000 includes an ATSC transport multiplexer that assembles the encoded
video programs, encoded audio programs, closed captions, PSIP data and ATSC
control data to form the 19.39-Mbit ATSC service multiplex in accordance with ISO/IEC
13818-1, which is output in an ASI serial data signal or streamed to an IP network port
using the TG Option.

The LEX2000 transport multiplexer supports up to eight ATSC services, containing up
to eight total encoded video programs and up to eight total encoded audio programs.
The transport mux supports up to eight ATSC services, regardless of how many video
encoder channels are enabled in the unit. The example ATSC Service configuration in
Figure 16 illustrates an unusual, but supported virtual channel configuration, in which
EV-4 is assigned to services SR-4, SR-5 and SR-6, effectively duplicating the video
program on three virtual channels.

lex2000_userman_v007_2012 0910.docx 52



AV LINEAR

LEX2000 ATSC Encoder / Mux

Linear Encoding Xponents User Manual

4.4.1.

4.4.2.

Transport Stream ID (TSID)

The TRANSPORT STREAM ID or TSID is the identification code issued to the
broadcaster by their governing authority that uniquely labels their broadcast
stream, and must be entered in the box at the top of the TRANSPORT page.

IMPORTANT: TSID values are commonly provided using both decimal and
hexadecimal (hex or base-16) numbering systems. Enter the
decimal TSID value in the TRANSPORT web page. The
LEX2000 reports the equivalent hex number value alongside
the TSID entry box to confirm entry of the intended TSID
value.

Static PSIP Configuration

The ATSC Services table on the TRANSPORT web page, shown in Figure 16,
allows the broadcaster to define the static PSIP data for each virtual channel,
including its short channel name (station call letters), major and minor virtual
channel numbers and long or extended channel name.

Each service or virtual channel in the multiplex is assigned a reference number,
SR-1 to SR-8, to simplify the identification of control settings for specific
services when communicating among system engineers.

Each virtual channel may be activated or taken off-air using the Service Status
pull-down menu pick on the top row. This allows broadcasters to take services
on air and off air while maintaining their configuration settings. Program
elements from off-air services are not included in the ATSC multiplex output.
However, any program guide information in the PSIP carousel associated with
the off-air service continues to be present in the multiplex output until new PSIP
data is received that does not include program data for the off-air service.

The major and minor channel numbers for each virtual channel are defined by
entering an integer value in each of the boxes in the Major Channel Number
and Minor Channel Number rows of the ATSC Services table. Major and minor
channel numbers must be identified for all eight services, even if some of the
services are not currently used.

The encoded video program and encoded audio program(s) assigned to each
virtual channel are reported in this table for the convenience of the user. The
encoded video program for each service is selected on the VIDEO web page,
and the encoded audio programs assigned to each service are selected on the
AUDIO web page.

The Long Channel Name provides the broadcaster with an opportunity to have
a tag line or a brief position statement that describes the channel's program
content. The Long Channel Name may be up to 64 characters long. To enter
or edit the Long Channel Name for a specific virtual channel, click in the Long
Channel Name box in the appropriate SR-x service columns. The complete
value is displayed in the black bar below the fill-in box, and is updated as edits
are made in the smaller, white fill-in box. When the edits are complete, click on
APPLY in the upper right corner of the page to save the changes.

A summary of the ATSC Services table is provided at the top of the other
OPERATION web pages to provide guidance on the transport stream definition
when configuring other encoder operations.
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44.3. ATSC PIDS Configuration

The ATSC PIDS table on the TRANSPORT page provides locations to enter
the hexadecimal packet ID numbers for the program elements of each service,
required to properly construct an ATSC service multiplex. ATSC packet ID
(PID) values for the audio, video and program metadata components of each
ATSC service allow the ATSC receiver to find and extract the information from
the service multiplex as it is received over the air.

Encoded audio (EA) and encoded video (EV) streams must be assigned to
each ATSC service on the AUDIO and VIDEO web pages before PIDs are
assigned to them on the TRANSPORT web page. The ATSC PIDS table only
provides PID value fill-in boxes for virtual channel program elements that have
an EA or EV stream assigned to them on the AUDIO or VIDEO web pages.

PID values for each audio and video program element must be unique. If a
program element, such as an EV stream, is assigned to multiple services within
the multiplex, its PID value is referenced by both services, as only one instance
of the program element is present in the ATSC service multiplex. In cases
where video programs are duplicated within the multiplex, the lowest number
SR service number using the duplicated EV stream (farthest left in the ATSC
PIDS table) is used to set the video program PID value for that EV stream.
Secondary services using the same EV stream use the same PID value set by
the lowest number SR-x service number that uses the duplicated EV stream.

444, EIT&ETTPIDS

PID values for Event Information Tables and Extended Text Tables are
identified in the EIT & ETT PIDS table on the TRANSPORT web page. One
EIT PID value is required for each 3-hour event for each ATSC service in the
multiplex. Since the LEX2000 supports broadcast of up to 16 days of future
events, as many as 128 unique EIT PID values may be required for the
transport stream. The same number of ETT PID values is also required.

The EIT & ETT PIDS table allows the broadcaster to enter the base PID value
for the EIT and ETT. The LEX2000 reserves a block of consecutive PID values
for the EIT and ETT, identifying the last PID value used in the Last PID column
of the table. All PID values between the base PID and the last PID shown in
this table are reserved and must not be used for any other packet data in the
same transport stream.

445, Factory Default PID Values

A “Reset Transport Values to Factory Defaults” button is provided on the
TRANSPORT web page to reset all of the entries on this page to their factory
default values. Clicking on this button only affects the TRANSPORT web page
and does not reset settings on other web pages. Although ATSC standards do
not define the assignment of specific values for most PID’s, industry
conventions guide the use of specific PID values for each data type in the
ATSC stream and are used as the basis for the factory default PID values.

4.4.6. ATSC Multiplex Bandwidth Management

The ASI Bandwidth Management table, shown on the AUDIO, VIDEO and
TRANSPORT web pages, allows the user to understand the total multiplex
bandwidth allocated to each virtual channel as well as each of their service
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multiplex components, as bit rate adjustments are applied to each audio and
video encoder channel.

The bottom portion of the ASI Bandwidth Management table combines the
bandwidth required by all active services with the bandwidth reserved for
Mobile DTV services and bandwidth allocated to ATSC metadata. Unused or
unallocated bandwidth or the amount of any over-subscription of the service
multiplex is identified in the bottom row. Only active services are included in
the TOTAL calculations in the bottom portion table. ATSC services that are
defined but are Off-Air are not included in the output multiplex nor in the TOTAL
MULTIPLEX bandwidth calculation.

If a portion of the broadcast multiplex is reserved for insertion of a mobile DTV
transport stream (or any other fixed-bandwidth contribution to the transport
stream), enter the bandwidth to be reserved in the Mobile DTV Services field in
this table. For example, if 2Mbps are reserved for insertion of a mobile DTV
transport stream, then enter 2.0 in the Mobile DTV Services field, restricting the
LEX2000 service multiplex output to be 17.39Mbps. When bandwidth is
reserved for Mobile DTV, null packets are inserted to fill the ATSC multiplex to
its specified data rate.

If the TG Option (Streaming IP Output on Gigabit Ethernet) is enabled within
the LEX2000 unit, the maximum bandwidth of the ATSC multiplex output may
be selected by the user to be a rate lower than the full 19.39Mbps. The TOTAL
MULTIPLEX BANDWIDTH LIMIT value may be set by the user to rates ranging
from 19.39Mbps down to 10Mbps in increments of 0.2Mbps. This bandwidth
limit setting does not insert additional null packets, but actually decreases the
number of packets in the transport stream to achieve the multiplex bandwidth
limit selected by the user. Limiting the bandwidth of the ATSC multiplex output
may be useful when transmitting an IP-based transport stream through a
communication link whose maximum available bandwidth is less than
19.39Mbps.

4.4.7. ASI| Output Configuration

The LEX2000 provides two ASI outputs, allowing one ASI signal to be sent to
the modulator and a second, duplicate ASI signal to feed a local monitor or a
cable head end.
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4.5. Dynamic PSIP

Apply I Save Configuration Settings r Logout |—

PSIP DATA SOURCE PSIP BROADCAST CONTROL

PSIP Data Source FTP File - BIM TitanTV - EIT / ETT Program Guide Days in Transport
Last Update of Program Guide / Dynamic PSIP Thu Sep 6 2012 11:54:18

PROGRAM GUIDE FILE

Clear Dynamic PSIP Data
FTP Server IP Address / Pathname 216.248.111.6

Example: 192.168.120.85

FTP Server Login Mame YourUsername

I VERIFY FTP SERVER LOGIN - Login Status: Login Successful
REFRESH STATUS
I LOAD PROGRAM GUIDE FILE NOW . Load Status: Successfully Downleaded Program Guide Data

Figure 17: Dynamic PSIP Configuration Web Page

The LEX2000 supports reception, generation and distribution of dynamic PSIP data in
the ATSC service multiplex in accordance with ATSC A/65, “Program and System
Information Protocol for Terrestrial Broadcast and Cable (PSIP).”

The LEX2000 maintains dynamic PSIP data in a rotating memory structure or carousel
and inserts PSIP data into the ATSC multiplex at intervals specified by A/65. The PSIP
carousel stores up to 16 days of program guide information for up to eight ATSC
services in the multiplex. Dynamic PSIP data is stored in non-volatile memory, allowing
the LEX2000 to provide program guide information to the ATSC multiplex output
immediately after recovering from a power failure, provided that the power is restored
before the date of the latest program stored in the PSIP carousel.

The LEX2000 supports multiple methods of receiving program guide and dynamic PSIP
data, including manual, low-cost PSIP solutions for small broadcasters as well as more
comprehensive, automated solutions for larger broadcast enterprises. The supported
PSIP data delivery methods are outlined below, as well as in paragraphs 4.5.2 through
4.5.4.

1. Use the EZ-PSIP software, provided with the LEX2000 unit, to create a basic
program guide and manually upload it to the LEX2000 unit.

2. Use an external PSIP generator from Triveni or DTV Innovations that
automatically receives program guide data from supported program guide
services, generates the dynamic PSIP data and uploads it to the LEX2000 unit.

3. Use the LEX2000 GN option (program guide ingest), which includes a PSIP
generator within the LEX2000 unit, to automatically retrieve program guide files
from supported program guide services or traffic systems and generate the
dynamic PSIP data for its transport stream.

When dynamic PSIP data is received from any external source, the LEX2000 replaces
the entire carousel memory with the newly received PSIP data, clearing all the existing
program data. Last minute changes to program schedules are easily supported, as long
as any new program guide files or PSIP data updates delivered to the LEX2000 contain
the entire set of program data that the broadcaster intends to include in the ATSC
service multiplex.
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45.1. Dynamic PSIP Configuration

The PSIP configuration web page allows the user to select the dynamic PSIP
data source and to configure the PSIP behavior of the LEX2000 unit.

The PSIP DATA SOURCE table allows the user to identify the intended source
of the PSIP data and to see when the most recent PSIP data was received.
The PSIP Data Source may be set to one of the values shown in Table 25,
below, to identify the intended PSIP data source and delivery method. The
bottom row of the PSIP Data Source table identifies the time and date when
dynamic PSIP data was last received.

Table 25: PSIP Data Source Configuration
PSIP Data Source Setting PSIP Data Delivery Method

No PSIP data communications are accepted from

OFF - No PSIP Data Ingest
any source.

PSIP data are accepted from DTV Innovations
PSIP Pro over an IP network connection.

PSIP data are accepted from the EZ-PSIP tool
over an IP network connection.

IP - DTV Innovations PSIP Pro

IP - EZ-PSIP

PSIP data are accepted from Triveni GuideBuilder

IP - Triveni GuideBuilder over an IP network connection.

The LEX2000 retrieves BIM program guide files
from an FTP server and generates dynamic PSIP
tables.

FTP File - BIM TitanTV
(GN Option Required)

The LEX2000 retrieves ProTrack-generated
PMCP-format program guide files from an FTP
server and generates dynamic PSIP tables.

FTP File - Myers ProTrack
(GN Option Required)

The LEX2000 retrieves Tribune Media program
guide files from an FTP server and generates
dynamic PSIP tables.

The LEX2000 retrieves Wide Orbit-generated
PMCP-format program guide files from an FTP
server and generates dynamic PSIP tables.

FTP File - Tribune Media
(GN Option Required)

FTP File - Wide Orbit
(GN Option Required)

The PSIP Broadcast Control table allows a user to control the amount of
dynamic PSIP data inserted into the ATSC transport stream, ranging from one
day to 16 days, the maximum amount permitted by ATSC standards.

A "Clear Dynamic PSIP Data" button is provided below the PSIP Broadcast
Control table to erase the PSIP data carousel in the event that incorrect data is
delivered to the encoder unit and needs to be cleared immediately.

If the GN option is enabled in the LEX2000 unit, then the Program Guide File
table is visible on its OPERATION - PSIP web page, which allows the user to
identify the FTP server address and login information required for the LEX2000
unit to retrieve the program guide files. Detailed instructions for use of the
Program Guide File table are provided in the instructions for configuring the
Program Guide Ingest function in paragraph 4.5.4, below.
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45.2. Dynamic PSIP using EZ-PSIP

EZ-PSIP is a software tool for creating and editing a program guide that
provides small broadcasters with a simple, low-cost way to implement a basic
program guide for a single broadcast station. The EZ-PSIP Java application
runs on Windows computers and is included with the purchase of the LEX2000.
EZ-PSIP allows the user to connect directly with an LEX2000 unit to upload
dynamic PSIP data.

EZ-PSIP uses a tab-delimited text file to store the program guide data, which
facilitates exchanging data with Microsoft Excel or other data management
software, able to import and export files in a text format. Users may build their
own simple program guide workflow, using EZ-PSIP to send the PSIP data to
their LEX2000 unit.

EZ-PSIP does not support extended text messages (ETT) and does not directly
integrate with traffic management systems or third party program guide
information sources.

For more information on EZ-PSIP, see the EZ-PSIP User Manual.

45.3. Dynamic PSIP using an External PSIP Generator

The LEX2000 is able to receive dynamic PSIP data from third party PSIP
generators provided by Triveni and DTV Innovations, using an IP network
(Ethernet) interface. These PSIP generators allow customers to manage their
program schedules in a comprehensive manner and deliver the dynamic PSIP
data to the LEX2000 in a carousel-ready format at regular intervals. PSIP data
received from the PSIP generator is stored by the LEX2000 in its carousel
memory. The LEX2000 injects the PSIP data into the transport stream at
specific, ATSC-compliant intervals.

Although these PSIP generators also allow users to define static PSIP data,
such as virtual channel numbers and PID values, the LEX2000 extracts only the
dynamic PSIP or program guide data from external PSIP generators and
ignores any static PSIP information received from the PSIP generator. Virtual
channel definition and PID assignments for the LEX2000 may only be
configured through the LEX2000 web pages.

Program guide information for each virtual channel listed in GuideBuilder or
PSIP Pro is mapped to virtual channels in the LEX2000 by matching the
Program Number value for each virtual channel. The user must ensure that
Program Number values used in GuideBuilder or PSIP Pro match the Program
Number values on the LEX2000 TRANSPORT web page for each virtual
channel.

The LEX2000 passes all of the dynamic PSIP data related to PSIP events or
program guide data through to the PSIP carousel for insertion into the ATSC
multiplex. Support for specific dynamic PSIP fields, such as extended text
messages (ETT), is determined by the PSIP generator.

lex2000_userman_v007_2012 0910.docx 58



ELINEAR LEX2000 ATSC Encoder / Mux

Linear Encoding Xponents User Manual

453.1 Triveni GuideBuilder Interface

To receive dynamic PSIP data from Triveni’'s GuideBuilder PSIP
generator, set the following user configuration values.

On the OPERATION - PSIP web page of the LEX2000 unit:
Set the PSIP Data Source to "IP - Triveni GuideBuilder"
In the GuideBuilder tool:

1. Setthe multiplexer to Linear LEX2000. If the GuideBuilder version in
use does not include the Linear LEX2000 among its multiplexer
choices, then contact the Triveni equipment provider for either a
software update or for guidance on multiplexer settings that may be
used to communicate with the LEX2000 unit.

2. Set the multiplexer IP address to the appropriate address of the
LEX2000 unit intended to receive the PSIP data.

3. If GuideBuilder allows the IP port number of the multiplexer IP
address to be set by the user, then set the port number to 1327.

453.2 DTV Innovations PSIP Pro Interface

To receive dynamic PSIP data from DTV Innovations’ PSIP Pro
generator, set the following user configuration values.

On the OPERATION - PSIP web page of the LEX2000 unit:
Set the PSIP Data Source to "IP - DTV Innovations PSIP Pro"
In the PSIP Pro tool:

1. Find the Environment Setup screen.

2. Click the button to enable Section Carousel Protocol

3. Set the multiplexer IP address to the appropriate address of the
LEX2000 unit intended to receive the PSIP data.

4. Setthe IP port number to 1327.
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45.4. Dynamic PSIP using Program Guide Ingest (GN Option)

When the optional Program Guide Ingest function is enabled and configured,
the LEX2000 automatically ingests program guide files from third party sources
and generates the dynamic PSIP carousel for insertion into the ATSC multiplex.
LEX2000 units with the GN option enabled support ingest of program guide files
from the following sources:

e BIM (formerly TitanTV, PMCP XML format only)

e Myers ProTrack traffic system (PMCP XML format only)
e Tribune Media Services
e Wide Orbit traffic system (PMCP XML format only)

The LEX2000 checks the FTP server for new program guide files every 15
minutes, at 8, 23, 38 and 53 minutes past each hour. If new files are found on
the FTP server, based on their file name and save date, the LEX2000
downloads the files and updates the dynamic PSIP data in the transport stream
accordingly

The number of dynamic PSIP fields extracted from the program guide files for
each PSIP event depends on the information available from the program guide
service. As a minimum, the supported fields include start time and date,
duration, language, rating, title and extended text message.

PMCP-format program guide files may contain program event data for multiple
stations or transmission sites by using a TSID attribute to identify which events
are associated with each site. When TSID attributes are present in event
elements within the PMCP file, the LEX2000 ignores PSIP events with TSID
attribute values that do not match the TSID value entered on its OPERATION -
TRANSPORT web page. If no TSID attribute is present in the event elements
within the PCMP-format program guide file, then the LEX2000 assumes they
are intended for use in its transport stream.

PSIP event elements in PMCP-format program guide files must contain a
"channelNumber" attribute with a value of "M-N", where M-N is the major-minor
channel number of a virtual channel in the multiplex output of the LEX2000.
The channelNumber attribute is used to associate each PSIP event with the
proper virtual channel. If a channelNumber attribute value does not match any
virtual channel numbers used in the LEX2000 multiplex output, then the
respective PSIP event is ignored. PSIP events without a channelNumber
attribute are also ignored.
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Configuring Program Guide File Ingest from FTP Server

LEX2000 units with the GN option enabled may ingest program guide
files from FTP servers and generate the dynamic PSIP data required for
its ATSC transport stream output. Presence of the GN option license
may be confirmed in the License Status table on the SYSTEM - UPDATE
web page.

On the OPERATION - PSIP web page of the LEX2000 unit, set the PSIP
Data Source pull-down to the intended PSIP data source. File-based data
source values begin with "FTP File - ". If the PSIP Data Source list does
not include any "FTP File - " choices, then the GN option may not be
enabled in the LEX2000 unit.

The Program Guide File table on the OPERATION - PSIP web page only
appears when the GN option is enabled. In the Program Guide File table,
enter the FPT Server IP Address / Pathname as a numerical IP address
of the FTP server where the LEX2000 logs in to access the program
guide files. Enter the numerical address of the FTP server, such as

216.248.111.6.

Do not enter an unresolved internet address, such as
ftp.mediastar.proximitytv.com. If the numerical IP address is unknown,
then use a computer to ping the FTP server and identify its numerical IP
address, then enter the numerical IP address into the Program Guide File
table. To ping an FTP server using a Windows computer, open a
command prompt window and enter the command "ping" followed by the
URL of the FTP server. For example,

ping ftp.mediastar.proximitytv.com

Upon logging into an FTP server, users are typically placed in a specific
folder, based on their login identity. If the program guide files are located
in a folder below the login folder on the FTP server, then append
“/folder_name” to the numerical IP address, where “folder_name” is the
name of the folder holding the program guide files. For example,

192.168.33.42/PSIP_Folder

If the PSIP folder name includes spaces (white space characters), each
space must be replaced with the character sequence "%20". For
example, if the folder name is "PSIP Files" instead of PSIP_Files, then
enter the FTP Server IP Address / Pathname as

192.168.33.42/PSIP%20Files

Enter the user name and password for the FTP server login in the
Program Guide File table. If the login does not require a password, then
leave the password box blank. Be sure to use upper case or lower case
letters as appropriate when entering your login name and password.

Click on the button, "VERIFY FTP SERVER LOGIN" to validate that the
FTP server IP address, user name and password are correct. Upon
clicking this button, a message appears in the status box to the right of
the button. It may take a couple minutes to communicate with the FTP
server, complete the login process and provide feedback to the user.
Click the "Refresh Status" button to update the status of the FTP login
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process. When the LEX2000 unit successfully logs into the FTP server,
the following message is displayed to the right of the VERIFY FTP
SERVER LOGIN button:

Login Status: Login Successful

Click on the button, "LOAD PROGRAM GUIDE FILE NOW" to log into the
FTP server and download program guide files. Click the "Refresh Status”
button to update the status of the load operation. When the LEX2000 unit
successfully downloads a program guide file from the FTP server, the
following message is displayed to the right of the LOAD PROGRAM
GUIDE FILE NOW button:

Load Status: Successfully Downloaded Program Guide Data

Each time that the LEX2000 unit attempts to log into the FTP server and
download program guide files, a success or failure report is entered into
the Event Log, which may be reviewed on the SYSTEM - EVENT LOG
web page.

Ingesting PMCP Format Program Guide Files

ATSC specification A/76 defines the Programming Metadata
Communication Protocol, which identifies a variety of client - server
behaviors as well as an XML file schema to support PSIP data exchange.
LEX2000 units with the GN option enabled are able to ingest PMCP-
format XML files from multiple sources. Even though all PMCP files use
the same XML schema, PMCP files from different sources may contain
different amounts of event information or require different levels of logic to
match PSIP event information to specific programs in the LEX2000
multiplex output.

The LEX2000 supports ingest of PMCP-format program guide files from
BIM (aka TitanTV), Wide Orbit traffic systems and ProTrack from Myers
Information Systems. These companies provide program guide files
using a variety of formats, but the LEX2000 only supports the use of
PMCP-format XML files with these program guide sources. If an XML file
includes the following reference to the ATSC PMCP schema near the top
of the file, then it is a PMCP-format XML file:

xmins="http://www.atsc.org/XMLSchemas/pmcp/2007/3.1"

To explore support for applications that require ingesting PMCP format
program guide files from other sources, please contact your LEX2000
sales representative or application specialist.
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4.6. Closed Captions

The LEX2000 extracts CEA-708 and CEA-608 closed caption data from each video
input signal or data stream that contains closed caption data and inserts the caption
data into the output video elementary stream at the appropriate location, in accordance
with CEA-708. CEA-708 closed captions received with the video are always passed to
the output video stream. When input video streams contain closed captions in both 608
and 708 formats, both closed caption data packets are extracted and passed to their
proper locations in the output video stream.

46.1. Processing CEA-608 Caption Data

When input video data streams are received that contain CEA-608 closed
captions carried in multiple delivery locations, the LEX2000 extracts the caption
data from one of the 608-format delivery locations and inserts it into the output
video stream. CEA-608 captions that are received in caption data packets
(CDP's) in accordance with SMPTE-334-2, have the highest priority and are
always passed to the output video stream. CEA-608 captions received in VANC
packets per SMPTE-334-1 are only extracted and passed to the output video
stream if no 608 captions are present in the CDP’s per SMPTE-334-2. 608
captions received on line 21 are extracted and passed to the output video
stream only if no 608 captions are present in the CDP’s per SMPTE-334-2 and
no 608 captions are present in the VANC per SMPTE-334-1.

Table 26 highlights the closed caption delivery mechanisms supported by the
LEX2000 and the extraction priority for 608 captions when they are presented
in multiple locations within the input video data stream.

Table 26: Closed Caption Pass-Through Support

Capt::?r_l D_ellvery Video Input Signal Closed Caption Input Format
riority
N/ A SMPTE-292M CEA-708 carried in Caption Data Packets
SMPTE-259M in Vertical ANC per SMPTE-334-2
1 SMPTE-292M CEA-608 carried in Caption Data Packets
SMPTE-259M in Vertical ANC per SMPTE-334-2
> SMPTE-292M CEA-608 carried in Vertical ANC
SMPTE-259M Packets per SMPTE-334-1
SMPTE-259M .
3 NTSC Composite CEA-608 on Line 21
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4.6.2.

Converting 608 Captions to 708 Captions (67 Option)

When the 67 Option (608-to-708 Closed Caption Converter) is enabled and
configured, the LEX2000 is able to convert CEA-608 caption data received with
each of its video input signals into CEA-708 caption data and insert the 708
caption data into the respective video program. The 608 caption data received
with the video input signal is also passed to the encoded video output stream.

LEX2000 units with the 67 Option enabled provide the OPERATION -
CAPTIONS web page for configuration of the 608-to-708 caption converter. If
the LEX2000 unit does not have the OPERATION - CAPTIONS web page, then
it may not have a license for the 67 Option. Check the License Status table on
the SYSTEM - UPDATE web page to confirm whether or not the 67 Option is
enabled in the LEX2000 unit.

The ATSC Services table on the CAPTIONS web page identifies the current
status of the virtual channels in the multiplex output and identifies which
encoded video streams are assigned to each virtual channel.

The Video Input Status table on the CAPTIONS web page identifies the current
status of all the input video signals in use, video formats being received and the
caption data detected within each video input signal or stream. The Detected
Closed Captions row identifies the presence of 708 captions, 608 captions and
which of the three 608 caption data locations are being used, based on the
priority defined in Table 26. Activity is reported for each of the four 608 caption
data services. The caption data status reported in the Video Input Status table
is based on caption data found in the video input signal when the CAPTIONS
web page was activated. To refresh the status of the Video Input Status table,
click on the CAPTIONS tab again or click the APPLY button on the CAPTIONS
web page.

The 608-t0-708 Converter Control table allows the user to control the behavior
of the 608-t0-708 closed caption conversion process, as defined in Table 27.
The 608-t0-708 caption converter is intended to be used in AUTO mode,
creating 708 captions from 608 caption data when no 708 captions are present
in the video input signal. If display directives are present in the received 608
captions, those directives are converted into appropriate display directives in
the 708 captions in order to preserve the caption appearance and timing
defined by the received 608 captions. If display directives are not included in
the received 608 captions, then the LEX2000 applies the user settings from the
608-t0-708 control table to the 708 captions that are created from the 608
caption data.

The 608 caption data are also passed to the encoded video stream as 608
captions without any alteration. Thus, when the 608-to-708 converter is
operating and the video input has 608 captions and no 708 captions, the
encoded video output has both 608 and 708 captions with identical information
and similar appearance.
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Table 27: CAPTIONS Web Page — 608-to-708 Converter Control
Parameter Values
OFF No 608 captions are converted to 708 format.

608-to-708 Mode

AUTO Whenever the video input signal includes 608 caption data and
does not include 708 caption data, the 608 caption data are
copied, converted to 708 format and added to the encoded video
stream as 708 captions.

FORCE When the video input signal includes 608 caption data, the 608
caption data are copied, converted to 708 format and added to the
encoded video stream as 708 captions, regardless whether or not
708 captions are present in the video input signal.

608-t0-708 Status

Reports the current activity of the 608-to-708 converter as:
OFF The 608-to-708 caption converter is off.

Active 608 captions received with the video input signal are being
converted to 708 format.

Standing By = The 608-t0-708 converter is active and ready. Since the
video input signal has 708 captions or does not have 608
captions, no 608 captions are being converted to 708 format.

Text Font

When 608 captions include no font directive and are converted to 708
captions, the LEX2000 sets the 708 caption font to the user-selected value.

Casual Cursive
Monospace Sans Serif Monospace Serif
Proportional Sans Serif Proportional Serif
Small Cap

Text Justify

When 608 captions include no justification directive and are converted to 708
captions, the LEX2000 sets the 708 caption justification to Left, Center or
Right justification, according to the user setting for each encoded video
stream.

Text Color

Background Color

When 608 captions have no designation of text color or background color and
are converted to 708 captions, the LEX2000 sets the text and background
colors to user-selected values for each EV-x stream.

Black (background default) White (Text default)
Red BR Red (bright red) Magenta

Green BR Green (bright green) Yellow

Blue BR Blue (bright blue) Cyan

Background Opacity

When 608 captions include no background opacity directive and are
converted to 708 captions, the LEX2000 sets the 708 caption background
opacity to Solid, Translucent or Clear (transparent), according to the user
setting for each EV-x stream.

Window Height (Lines)

When 608 captions include no window size directive and are converted to
708 captions, the LEX2000 sets the 708 caption window size to 1, 2 or 3
lines, according to the user setting for each encoded video stream.
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4.7. Emergency Alert System (EAS) Cut-Over Switch

The LEX2000 is equipped with an audio-video cut-over switch that cuts the audio and
video program on one or more ATSC services to emergency alert programming, as
configured by the EAS web page in the LEX2000 unit. The EAS switch may be
triggered or activated by the emergency broadcast alert tones carried by one of the
audio programs or by a dry contact closure. When the EAS switch is triggered, the
selected virtual channels cut to the designated EAS audio and video program sources.
The cut-over switch is deactivated with the closing audio tones or release of the dry
contact closure. EAS activation is indicated on the front panel when both the INPUT
and OUTPUT LED’s are alternately flashing yellow - green - yellow - green.

The EAS switch mechanism provides a simple, integrated cut-over solution for
applications where the EAS program content is presented as a full screen video
replacement. This EAS switch replaces the entire audio and/or video content with the
emergency alert program and is not intended to be used when the EAS video program
is a partial screen text crawl or graphics that overlays the original program content. The
EAS cut-over switch may be used effectively in applications where an EAS receiver is
placed in line with the audio and video programs that feed one of the ATSC services or
by feeding the EAS audio and video programs into unused inputs of the LEX2000.

NOTE: In order to trigger the EAS cut-over switch using a contact closure
sense input, the LEX2000 unit must be configured at the factory for
contact closure I/0. When contact closure 1/O is enabled, analog
audio inputs AUDIO-5 and AUDIO-6 are not available, since the
AUDIO-5/6 connector is used for contact closure 1/O signals. See
paragraph 3.4 for more information on configuring the unit to support
contact closure /0.

4.7.1. EAS Audio Alert Tones

If EAS audio tones are used to trigger the EAS cut-over switch in the LEX2000,
the tones must be provided from an un-encoded audio signal. The EAS switch
cannot be activated from alert tones received within a pass-through or pre-
encoded audio program.

EAS audio tones must be delivered to the LEX2000 on the left channel of the
stereo audio input, regardless of whether the audio is analog, embedded digital
or AES/EBU digital audio.

4.7.2. EAS Program Sources

The source for the EAS video program may be selected from any video input,
including video inputs that are not used by active broadcast channels. The
EAS video program that is switched into multiple services in the ATSC multiplex
must be a standard definition format. When the EAS video program is switched
into services carrying HD video programs, the service’s video program format
switches to SD during the EAS switch activation and returns to the original HD
program when the EAS condition is finished.

4.7.3. EAS Configuration

The EAS trigger source, program sources and trigger response behavior are all
configured on the EAS web page. The EAS Trigger Response table allows the
broadcaster to select which of the virtual channels in the ATSC multiplex cuts to
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the EAS programming when a trigger is received and which services do not
change. Audio and video programs are selected independently to allow
broadcasters the flexibility of cutting only the audio or the entire audio and video
program to the sub-channels.

| Apply Save Configuration Settings ‘ Logout ‘

ATSC SERVICES
ATSC SERVICE NUMBER:
W

EAS TRIGGER RESPONSE

EAS TRIGGER

EAS Trigger Source Contact Closure SENSE_IN1 - EAS Audio Program Input AUDIO-1 -

EAS Audio Tone Input EAS Audio Left Track
EAS Audio Track EAS Audio Right Track

EAS ADJUSTMENTS EAS VIDEQ PROGRAM
E—

. TRIGGER EAS NOW
Reset EAS Adjustments to Factory Default Values

DRY CONTACT SENSE STATUS

Refresh Contact Status

Figure 18: EAS Configuration Web Page

The EAS Trigger table allows the user to identify the trigger source. If the
LEX2000 unit is configured to support contact closure 1/O, then the EAS Trigger
Source may be an Audio Tone or one of the two contact closure inputs. If the
LEX2000 unit is not configured to support contact closure I/O, then the EAS
Trigger Source may only be an audio tone. EAS audio tones must be present
on the left channel of the stereo audio input in order for them to be detected. If
the EAS Audio Tone Input is an SDI-embedded digital audio input, then the
user must also specify the track on which the audio tones are present. If the
EAS receiver provides an unbalanced audio output, for example on an RCA
connector, then be sure to use a balun to convert the unbalanced signal to a
balanced audio signal, suitable for connecting to the LEX2000 audio input.

The EAS Audio Program and EAS Video Program are the audio and video
content that are cut into all selected virtual channel when the EAS cut-over
switch is activated. Select the signal inputs for these programs using the EAS
Audio Program and EAS Video Program tables in the lower right area of the
EAS web page.

After configuration of the EAS program sources, the cut-over switch may be
tested by clicking on the Trigger EAS Now button, below the EAS Video
Program table.
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4.7.4. EAS Audio Tone Sensitivity Adjustments

The EAS audio signal consists of three identical alert header tones (modulated
audio) that contain the FIPS codes for the affected areas, followed by an 8-
second attention tone, the audio emergency message and finally three end-of-
alert tone bursts.

The EAS cut-over switch is designed to engage as soon as the LEX2000
detects the three audio bursts of a valid EAS alert header. The EAS audio tone
trigger filter is precisely tuned to the FCC-specified EAS tone frequencies and
the specified tone burst duration in order to avoid falsely triggering the cut-over
switch with normal program content that may have very similar audio patterns.
Since EAS receivers that generate audio tones may have different levels of
loudness or amplitude of their audio tones, the EAS web page allows the user
to adjust the LEX2000 sensitivity to the EAS audio tone signals.

NOTE: Changing the EAS audio tone sensitivity is not normally required for
proper operation. Before adjusting the sensitivity values, double check to make
sure that the EAS audio tones are being fed to the EAS Trigger Source input on
the left channel, that the analog audio signal source is using a balanced signal
configuration (if applicable) and that the virtual channels that should cut to the
EAS program are selected (checked) in the EAS Trigger Response table.

If necessary, use the EAS Adjustments table to adjust the sensitivity to the EAS
alert and attention tones in the audio input. The sensitivity value for the EAS
Alert and EAS Attention tones range from zero (off) to 100 (most sensitive).
The default value for each setting is 70. The recommended procedure to make
adjustments to these values is as follows. This procedure assumes that the
EAS audio tones are not being detected by the LEX2000 unit when beginning
the procedure.

1. Change the EAS Alert Sensitivity setting from the default of 70 to
a value of 75.

2. Test the EAS trigger by applying the EAS audio tones and
observing the response on the appropriate virtual channels.

3. Continue increasing the EAS Alert sensitivity by 5 and retesting
until the EAS Alert value is set to 100, taking note of which setting
values produce successful EAS triggers and which setting values
do not.

4. If one or more of the EAS Alert values between 75 and 100
produce successful EAS triggers, then set the EAS Alert to a
value in the middle of the range of EAS Alert values that produce
successful triggers. The procedure is complete.

5. If no EAS Alert values between 70 and 100 result in a successful
EAS trigger, then set the EAS Alert to 65 and test the EAS trigger
as in step 2. Check Alert Sensitivity values of 65, 60, 55, etc.
down to 0 and note the values that produce successful EAS
triggers.

6. If one or more of the EAS Alert values between 65 and 0 produce
successful EAS triggers, then set the EAS Alert to a value in the
middle of the range of EAS Alert values that result in successful
triggers. The procedure is complete.
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7. If no EAS Alert values between 0 and 100 produce successful
EAS triggers, then set the EAS Alert value to 70 and execute
steps 1-6 on the EAS Attention Sensitivity value.

8. If no values of EAS Alert Sensitivity or EAS Attention Sensitivity
produce a reliable, successful EAS trigger, then contact technical
support for further guidance. In cases where the tones from a
specific EAS receiver are not being properly detected, it may be
more effective to use a contact closure for the EAS trigger.

User Manual

The EAS Timeout setting in the EAS Adjustments table is the maximum length
of time that the EAS cut-over switch remains engaged in the event that the end-

of-alert tones are not detected to release the cut-over switch. The EAS
Timeout value should be longer than the longest permissible EAS message
duration.

Dry Contact Status Monitor

When the LEX2000 unit is configured to enable contact closure 1/O, the Dry
Contact Sense Status table is displayed on the EAS web page, allowing the
user to monitor the dry contact closure inputs, SENSE_IN1 and SENSE_IN2.
When nothing is connected or the external dry contact is open, the status is
“OPEN.” When the SENSE_IN input is connected to a ground contact, as
specified in paragraph 3.4.1, its status becomes “ACTIVE.”

The EAS audio and video program sources are identified in the EAS Audio
Program and EAS Video Program tables. If the audio program source is an
SDI digital audio input, then the user must also specify the track on which the
audio program is carried.

The EAS response may be tested by clicking on the TRIGGER EAS NOW
button, which activates the EAS cut-over switch for 10 seconds.
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4 .8. Alert Signal Outputs

Apply I Save Configuration Settings |— Logout [

DRY RELAY CONTACTS (NORMALLY OPEN)
CONTACTS: RELAY-1 RELAY-2

Contact Closure Trigger [E2s cutover activaten = JI[onE —bo nor TriGGER = |

Contact Action [ ciose For 10 seC —J[monE - stav open -] REFRESH STATUS
Contact Status OPEN OPEN

POWER SOURCES (NORMALLY OFF)
SOURCES: VOUT-5V VOUT-12V

Power Turn-On Tr\gger INONE DO NOT TRIGGER _II SYSTEM POWER UP ;I

l NONE - STAY OFF 2 J[on unmiL TriGaER sTOPS -]
[PowerSourcestatus | o [  on |

Figure 19: ALERT Signal Configuration Web Page

When configured for contact closure 1/O, as described in section 3.4, the LEX2000 is
able to generate alert signals through dry contact closures and firmware-controlled
power sources. The Alerts web page provides tables to configure all four of these
output signal sources.

The Dry Relay Contacts table allows the user to define the trigger condition and
response action independently for the two available relay contacts, RELAY-1 and
RELAY-2.

The Power Sources table allows the user to define trigger conditions and response
behaviors for turning on a remotely controlled 5VDC source and a 12VDC source. The
current-limited power sources are designed to drive small loads, such as external relays
or opto-isolators. More information on the power sources may be found in paragraph
3.4.3.

Both tables provide the status of their respective signals in the bottom row of the table
to assist with system integration and testing. When inspecting the status to verify
correct operation, click the "Refresh Status" button to update the Contact Status and
Power Source Status fields.
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5. OPTIONAL FUNCTIONS

Optional functions extend the functionality of the base LEX2000 encoder / multiplexer
system in order to meet the needs of specific applications. Optional functions may be
purchased as factory options when ordering new LEX2000 units or purchased as field
upgrades at a later date, as user needs evolve. Optional functions are activated by loading
a license file into the LEX2000 unit. New options may also require installation of updated
firmware in the LEX2000 unit.

The optional function content of each LEX2000 is indicated by fields appended to the Model
SKU number of the LEX2000 unit. A complete list of available options and their status for
the LEX2000 unit is shown in the License Status table on the SYSTEM - UPDATE web
page of the unit. Table 28 identifies the functional options available, the earliest version of
firmware required to support each option, and the section of this user manual that contains
detailed information on the configuration and use of each option.

Table 28: LEX2000 Optional Functions

Initial User
LEXZ.OOO Description Firmware | Manual
Option . .
Version | Section
GN Program Guide Ingest 4.0 454
67 Closed Captions 608 - to - 708 Converter 4.6 4.6.2
TG Streaming IP Output Gigabit Ethernet 4.6 3.7
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6. TECHNICAL SPECIFICATIONS

Table 29: Electrical Specifications

Parameter Min Typ Max | Units | Notes

HD-SDI (SMPTE-292M) Inputs

Voltage 0.72 | 0.80 | 0.88 Vp.p

Impedance 75 Q
SD-SDI (SMPTE-259M) Inputs

Voltage 0.72 0.80 0.88 Vp.p

Impedance 75 Q
NTSC Inputs

Voltage 1.0 Vp.p

Impedance 75 Q
Analog Audio Input — Balanced Pro Audio

Voltage 3.44 Vpep

Impedance 600 Q
AES Digital Audio Input

Voltage 1.0 15 3.3 Vp.p

Impedance 75 Q
ASI / SMPTE-310 Output

Voltage 0.72 | 0.80 | 0.88 Vp.p

Impedance 75 Q
ASI/ SMPTE-310 Input

Voltage 0.72 | 0.80 | 0.88 Vp.p

Impedance 75 Q

NOTES:
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Table 30: Electrical Specifications (Continued)

Parameter Min Typ Max | Units | Notes

Contact Closure RELAY_A, RELAY_B

Voltage 5 30 VDC

Current 10 1000 mA
Contact Closure SENSE_IN

Voltage 0 0.5 VDC 1

Current (opto-isolator activation) 6 15 mA 2
Contact Closure VOUT_5V

Voltage 4.75 5.0 5.25 | VDC

Current 400 510 610 mA
Contact Closure VOUT_12V

Voltage 11.2 | 120 | 128 VDC

Current 400 510 610 mA

NOTES:

1. SENSE_IN inputs are intended to be connected to SIGNAL_GND through a switch or dry
relay contacts. See paragraph for more details.

2. The external device connected to a SENSE_IN input must be capable of sinking the
amount of current shown in order to activate the input.
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Table 31: Mechanical & Environmental Specifications

Parameter Min Typ Max Units Notes

Power Source Current (110VAC supply) 1.0 A
Power Source Current (230VAC supply) 0.5 A
Power Source Frequency 47 63 Hz
Power Consumption 50 90 W
Storage Temperature 28 17508 OCI::
Operating Ambient Temperature 302 15202 OCI::
Internal Temperature Shut-Down Limit 65 OC

149 F
Operating Humidity (non-condensing) 95%
Cooling Mechanism Integrated fans, air flows front to rear
Electromagnetic Emissions Compliance FCC Class A
Safety Compliance UL 1950, CSA 22.2 No 950
Dimensions (Enclosure Only) 2RU-19W x 3.5 H x18 D inches
Weight 10 1b
Shipping weight with packaging 17 b

NOTES:
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