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ENGINEERING BEYOND THE SIGNAL.

COBALT

Engineering beyond

Cobalt Digital has proudly provided engineering solutions to meet customers’ needs since 1997. By speaking and

listening closely to end users, Cobalt has developed equipment offering the answer for specific challenges. Our

the signal starts

innovative products feature 24/7 service and support and many come with a five-year warranty, vital in today’s

broadcast industry. Our products are used extensively worldwide in production trucks, and by terrestrial, satellite

with Innovation.

and cable broadcasters, as well as many government facilities. As we enter our third decade of innovation and

service, we reflect on how far the industry has come, and look forward to engineering products for tomorrow’s

broadcast and beyond.
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9223-D ..ovrirnenr i 274 9502-DCDA-3G .....oevvrrmrrmsssnnnrsssanns 123
9223-S...ciiirner e 271 9902-2UDX ....cvvirnnrmmssnnnmsssnnensssnnnns 44
9241 216 9902-DC-4K .......covvnmmmmnnrrrinsssssnnnns 126
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BBG-F-T0O-H  3G/HD/SD-SDI Fiber Optic-To-HDMI Converter. . ................ 370
BBG-H-T0-S  HDMI-To-3G/HD/SD-SDI with Audio Embedder. ................. 372
BBG-S-TO-H  3G/HD/SD-SDI-To-HDMI with Audio De-Embedder ............... 374
FIBER ETHERNET SWITCH TRANSCEIVERS

9450GT Fiber Ethernet Switch Transceivers . .. ...........cooviviinnn.. 376
FIBER PASSIVE SPLITTERS / MUX / DEMUX

9490-0S Series Fiber Optic Passive Splitters for 20-Slot Frames................ 378

BBG-4490-CWDM Modular Multi-Channel Fiber Optical Multiplexers/De-Multiplexers . 379

TEST/MONITORING AND SIG GEN/REFERENCE
3G/HD/SD-SDI ANCILLARY DATA MONITORING PROBE UNITS WITH FAULT
DETECTION/FORWARDING (OPENGEAR® CARDS AND STANDALONEMODELS)
9978-ANC-MON 3G/HD/SD-SDI Ancillary Data Monitoring Probe with Multiple-Protocol
Data Payload SDI/HDMI Display and Fault Detection/Forwarding. . . . 381
BBG-1078-ANC-MON 3G/HD/SD-SDI Standalone Ancillary Data Monitoring Probe
with Multiple-Protocol Data Payload SDI/HDMI Display and Fault
Detection/Forwarding . ... ....vvei i 384
3G/HD/SD-SDI DUAL TEST SIGNAL GENERATORS WITH USER CHARACTER BURNERS,
MOTION PATTERNS, AND OPTIONAL TROUBLE SLATE INSERTERS
(OPENGEAR® CARDS AND STANDALONEMODELS)
9960-TG2-REF1  3G/HD/SD-SDI Dual Test Signal Generator with Moving Box
Active Signal Indication, Bi-Level Sync Out, and Embedded ANC
Data Signal Generator. . ..........cooiiiiii i 386
BBG-1060-TG2-REF1 3G/HD/SD-SDI Standalone Dual Test Signal Generator
with Moving Box Active Signal Indication, Bi-Level Sync Out,

and Embedded ANC Data Signal Generator .................... 388
HD/SD REFERENCE GENERATORS
9363 Multi-Format Reference Generator...................c.ovvun.. 390

At Cobalt, we believe that a scalable and flexible approach
in providing terminal equipment and systems offers you
the best value and choice in meeting your needs without
compromising ease of integration, features or cost.
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) PRODUCT MATRIX COBALT

ENGINEERING BEYOND THE SIGNAL.

The latest openGear™ card-based and standalone BBG-1000 Cobalt products offer broad or highly specific functionality and
features. Many features can be added as software-based Options, further leveraging your choice. Use the table below to match
our products to your specific processing needs.
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3G/HD/SD Format Conversion S |S S
Frame Sync S|S|[S|S|S
AES Audio Emhed / De-Embed S|S|S|S|S S| S|S|S
Analog Audio Embed / De-Embed S|S|S|S|S
CVBS1/0 S| S|[S|S|S
HD/SD Component Video I/0 S
Fiber 1/0 and EO / OE Conversion S |S
Color Correction 0 0| 0|0]|0O S| S
Text-to-Speech 21CVAA 0 0|0
Dual-Path Program Video Processing S 0| S S
Wings Insertion S |S S |S
Trouble Slate/Logo Insertion 0|0 00 S
Keying 0 0|0
Advanced Audio Proc (per-channel
and bulk advance/delay, AES SRC, S| S S| S
downmix, flexmix)
Audio DSP Features (Loudness Proc, 0| o 0| o
Upmix, Dolby encode/decode)
ANC Embed / De-Embed 0 0|0|0 0]|S
AFD 0|0
Video-Audio-ANC Quality /
Presence Check 00 00 $
Multi-Input Failover / Relay Bypass 0 0| 0/|0]|0O S S| S
MADI Embed / De-Embed
Also available in BBG-1000 Series S 8| S|S 8|S $|S S$|s|S
Standalone / Desktop Form Factor.
These models are identified with “-SA” PN suffix,
or by (where applicable) substituting “BBG-10"
for “99”” in the part number (example: BBG-
1002-UDX is BBG equivalent
of openGear card version 9902-UDX).
S Standard
0 Optional
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) BLUEBOX™ COMPACT THROWDOWN MATRIX

ENGINEERING BEYOND THE SIGNAL.

COBALT

BlueBox™ Compact Throwdowns offer not only excellent performance, but also excel to a new level of ease of use and installation
practicality. Designed to power from associated equipment using USB, BlueBox provides for a neater, more physically secure
and dependable installation than with other interface boxes. Many BlueBox models also include USB remote control/configure
using our free BBGConfig. Use the table below to match our products to your specific processing needs.
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AES Audio Embed / De-Embed S S
Analog Audio Embed / De-Embed S S S S S S S S
CVBS1/0 S S
HD/SD Component Video 1/0 S S
Fiber 1/0 and EO / OE Conversion S S S
HDMI / SDI / Fiber Conversion S S S S
IP/SDI Conversion S
3G/HD/SD-SDI Distribution
12G/3G/HD/SD-SDI Distribution S
§ Standard
0 Optional
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)) OPTIONAL FEATURE LICENSES

COBALT

VIDEO OPTIONS )

-
Option

COBALTDIGITAL.COM

Options allow economical expanded functionality, combining the functions of multiple devices in one unit. Options include
audio options such as loudness processing/metering, 1/0 options, video processing options, and many other features. Using
options is like having multiple cards in one card. Adding options adds processing versatility without the expense, complexity,
space usage, or accumulated processing latency of multiple cards.

Most options are available as software upgrade uploads which can be ordered on new cards or field-installed on existing cards
without removing the card from its frame. To help you readily ascertain availability of options when looking at a product’s
block diagram, options are shown in block diagrams as light blue. For complete information about any option listed and its
applicability for specific products models, please see the model’s specific web page. Some cards or models may have options

unique to the card model that may not be listed here.

VIDEO OPTIONS

+COLOR - Color Correction Software Option

Provides independent RGB channel controls for luma, black,
and gamma. Ultra-fast response time. The color correction
feature is perfectly suited for use with Cobalt 0GCP-9000/CC
Remote Control Panel.

See card/model pages for availability.

+FRC - Frame Rate Conversion Software Option

Provides comprehensive high-quality standards conversion
utilizing Cobalt’s linear frame rate conversion to convert
between virtually any SD/HD/3G format - 25/50,
29.97/30/59.94/60, and 23.98/24 (both film and PsF)
from 525/625i to 1080p and anything in-between - with
conversion to and from NTSC and PAL available for all input
and output formats.

See card/model pages for availability.
+KEYER - Keying Option

Provides keying using independent SDI inputs for key and
fill signals. A separate preview SDI output is provided for

observing key results before applying to program video output.

Alpha Threshold mode allows full-color key/fill using low-cost
PC-based graphics host where the same signal provides a
shared key/fill input.

See card/model pages for availability.

US SALES 800 669-1691

DIRECT +1 217-344-1243

+L0OGO / +T-SLATE - GRAPHIC INSERTION OPTIONS
Option +LOGO allows uploading of up a user graphics file
(such as an ID bug) to the card or device. When loaded, the
graphic can be loaded using automated insertion controlled
by GPI or other events (such as a GPI insertion signal for
periodic station ID).

Option +T-SLATE allows uploading of up to three different user
trouble slate graphic file to the card or device. When loaded,
any of the graphics can be loaded using automated insertion
controlled by GPI or other user-definable events (such as loss
of closed captioning, frozen video or other detectable events).
Option +T-SLATE offers fully automated insertion for numerous
conditions when used in conjunction with +QC Quality Check
Option.

See card/model pages for availability.
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)) OPTIONAL FEATURE LICENSES

COBALT

QUALITY CHECK/SIGNAL INTEGRITY ASSURANCE AND DEVICE UPGRADE OPTIONS ))

-
Option

QUALITY CHECK/SIGNAL INTEGRITY
ASSURANCE OPTIONS

+QC - Quality Check Option

+QC allows failover to alternate inputs based on user-
definable criteria such as black/frozen frame or audio silence.
Two discrete character burn strings can be inserted on output
video, with each string inserted as static text and/or insert
only upon LOS. Import of user trouble slate graphics is also
supported in addition to standard test pattern insert as an
input LOS marker. Closed captioning absence/presence
detection allows CEA 608/708 and line 21 SD CC absence or
presence to be detected, with event actions consisting of GPO,
automated alert email actions, or go-to card user presets or
other actions. Intelligent Event Actions automatic monitoring
allows any number of prioritized actions to be carried out
when screened signal or programming errors are detected.
Please see the respective card pages for more information
about these options where available.

See card/model pages for availability.

Cobalt Options add processing versatility

without the expense, complexity, space

usage, or accumulated processing latency

of multiple cards.

COBALTDIGITAL.COM
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DEVICE UPGRADE OPTIONS

+3G - Upgrade Software Option

On card purchased as alternate HD/SD model (for example
“9901-UDX-HD"), allows upgrade to full 3G/HD/SD-SDI
I/0 and processing.

See card/model pages for availability.

+FS - Add Frame Sync Software Option

Adds frame sync to device, offering unsurpassed accuracy
in audio-video delay (lip sync) management, with glitch-free
per-channel audio delay adjustment.

See card/model pages for availability.

+2FS - Add Dual-Channel Frame Sync Software Option
Adds a second independent processing channel.

(Makes 9922-FS functionally equivalent to 9922-2FS.)

See card/model pages for availability.
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ANCILLARY DATA SUPPORT OPTIONS )

-
Option
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ANCILLARY DATA SUPPORT OPTIONS

+SCTE104 / +SCTE104-FAST Software Options

SCTE 104 provides a flexible and easily incorporated
segment/interstitial insertion automation solution which can
be propagated across the plant via baseband SDI (using

the ANC space). Option +SCTE104 provides generation

and insertion of SCTE 104 messages into baseband SDI.
Message send can be triggered from automation GPI or other
event action modes.

Option +SCTE104-FAST (frame-accurate SCTE trigger)
provides functionality available only from Cobalt in the
openGear form factor. This software option meets the need
to frame-accurately mark the start and stop points of
content. Cobalt engineers worked closely with key customers
to develop +SCTE104-FAST, providing the unique ability

to tie time-stamped information from automation systems
to the timecode information contained in the baseband
SDI. +SCTE104-FAST provides frame-accurate insertion for
deterministic results when the program signal is used in
sophisticated downstream video-on-demand (VOD) and
commercial insertion systems.

See card/model pages for availability.

+DT - User COM Data Insert/Extract Software Option
Available for certain 9433-series Fiber Optic Transport
Embedder / De-Embedders, option +DT offers user serial
data insertion and extraction from SDI streams using user
accessible DID/SDID locations. This allows serial data
handled by the card to be embedded or de-embedded on
an unused DID/SDID.

This offers a very convenient self-contained transport within
the program stream physical media, greatly simplifying this
data transfer workflow.

The software can be ordered with card purchase, or activated
later using a downloadable feature key via free DashBoard™
remote control/monitoring software (no need to remove or
replace card.)

US SALES 800 669-1691

DIRECT +1 217-344-1243

+ANC - Ancillary Data Processing Option

Option +ANC offers full VANC/HANC ancillary data packet de-
embedding and embedding for 3G/HD/SD-SDI streams. The
easy to use interface allows direct access to DID and SDID
locations to extract or insert user data such as camera PTZ,
SCTE 104, closed-captioning read/insert, GPl/GPO via ANC,
or other specialized user payloads. Data can be extracted and
inserted within the card, bypassing the scaler (Bridge mode)
and allowing scaling while preserving ANC packets, or inserted
and/or extracted to and from external interface via serial or IP
interfaces. This allows the card to directly embed ANC packets
from external sources such as closed-captioning generators.

See card/model pages for availability.

+LTC - Audio/RS-485 LTC Software Option

Allows bidirectional transfer and conversion between video
timecode formats and audio/RS-485 LTC. Audio LTC can be
received or sent over various card audio channels. RS-485
LTC can be received or sent via a rear module RS-485 port.

See card/model pages for availability.
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TEXT-TO-SPEECH / EAS AUTOMATION ))

-
Option
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TEXT-TO-SPEECH / EAS AUTOMATION OPTIONS

+TTS - Text-To-Speech Option

Cobalt Digital +TTS is a complete 21CVAA text-to-speech
generation / audio insertion solution for embedded or
discrete audio systems. +TTS is a software option available
for many Cobalt card models using the 20-slot openGear®
frame architecture (and available for BBG-1000 Series
standalone units). Platforms utilizing existing openGear®
infrastructure can be 21CVAA-ready with only an easily
incorporated option feature upload to the card. For platforms
not utilizing an existing openGear® infrastructure, most of our
BBG-1000 Series standalone units are available with option
+TTS, offering a compact rack-mounted 1RU solution easily
integrated into the broadcast workflow.

+TTS interfaces with industry standard Windows Share folder
systems to receive non-proprietary text, XML, or similar plain
text files, and converts and inserts realistic human-voice audio
into user-configured audio channels (typically an SAP channel
pair intended for this playout). +TTS allows for prioritization
based on the organization’s discretion (for example, severe
weather alerts out-prioritizing school closings). Alert tones are
ducked in on the main program channel to alert the visually
impaired that emergency content is to occur on the SAP
channel. Alerts can be played a configurable number of times,
and alerts with higher priority can interrupt current lists for
breaking news. Once the interrupt message is broadcast,
+TTS automatically reverts to normal audio programming.

Compatible Cobalt cards and modulars offer the synergy of
also providing keyed text scrolls when used in conjunction

with option +KEYER”

See card/model pages for availability.

US SALES 800 669-1691
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+EAS - Emergency Alert System Text Crawl

Generation Option

Option +EAS s the ideal solution for keying Emergency Alert
System (EAS) text crawls in the active video and inserting
station identification logos.

Serial crawl data from an EAS generator (such as Sage™

or Dasdec™) is transmitted to a Cobalt Digital openGear®
card or BBG-1000 series stand-alone unit. The crawl data
is held until a GPI is sent from the EAS generator, signaling
the creation of the text graphics. The GPI also routes digital
or analog emergency audio to the embedded video output.
Once the GPI goes back to the resting state, the program
audio is routed back to the embedded output. Crawl data is
played according to the user-selectable loop counter. User-
configurable fill background color and text size control can be
correlated to event context severity.

See card/model pages for availability.

SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




)) OPTIONAL FEATURE LICENSES

COBALT

AUDIO DSP OPTIONS )

-
Option

Our latest +DSP suite of DSP-based audio processing features represents our greatest single-device audio processing capacity.
The DSP-based platform supports multiple audio DSP options using a processing core (which supports numerous simultaneous
processing engines) that uses license “credits” which allows flexible tailoring of multiple processing function instances.

AUDIO DSP OPTIONS

Dolby® Digital/Digital Plus™ Encoding

(ENCD-5.1 / ENCD-2.0)

Provides Dolby® Digital/Digital Plus™ encoding from

any combination of audio sources supported by the card
(including upmixed and loudness-processed signals). Full
metadata support using internally generated or external
metadata via SMPTE 2020, or from a same-card decoder.
Available in 5.1 or 2.0 versions.

See card/model pages for availability.

Dolby® Decoding

Provides Dolby® Digital/Digital Plus™/E decode from any
card digital audio channel pair, with Digital/Digital Plus
dynamic range control and full bitstream summary displays.

For complete information about any option

Dolby® Real-Time Loudness Leveling

Loudness Processing (RTLL-5.1 / RTLL-2.0)

Provides full-featured loudness processing, including peak
limit, aggressiveness, and dialog intelligence modes. Available
in 5.1 or 2.0 versions.

See card/model pages for availability.

Linear Acoustic® UPMAX™ Upmixing

(UPMIX-LA)

Featuring Linear Acoustic UPMAX™ technology, the 5.1
upmixer uses any stereo pair accommodated by the card
and generates a six-channel 5.1 complement (L, R, C, LFE,
Ls, Rs) from the stereo source, thereby allowing legacy stereo
programming to adapt to and fully utilize 5.1-channel audio
capabilities.

See card/model pages for availability.

listed and its applicability for specific products
models, please see the model’s specific web
page at CobaltDigital.com.
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)) OPENGEAR® FRAMES AND ACCESSORIES
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HPF-9000 ) HIGH-POWER 20-SLOT FRAME
e

The HPF-9000 is a 2RU high-density modular frame offering 360 Watts of net (user) available power in a high-capacity 20-slot format.
(Maximum card capacity is determined by card model(s) installed and other factors. See 20-Slot Frame Card Capacity and Rear Modules on
next page.) High power-density power supplies (single standard, redundant second optional) and engineered cooling/ventilation design allow

A 10 high-power cards in a frame (10 x 36 W = 360 W), or 20 medium-power cards in a frame (20

x 18 W = 360W). Separate forced-air cooling paths are provided for the card area and the power
supply areas. An intelligent fan controller adjusts fan speed with changes in power supply loading
and temperature.

The HPF-9000 uses the same rear modules as our other 20-slot frames, allowing a seamless transition
from current frames to the HPF-9000. These rear modules offer a broad selection for a flexible and wide
array of interfaces such as BNC, twisted-pair audio, and fiber.

The HPF-9000 can accommodate two front-loaded PSU-9000 power supply modules. Adding a second (optional)
supply gives the frame full power redundancy. The PSU-9000 power supply unit is interchangeable as a primary or
redundant power supply module, with supplies in either position being hot-swappable. Each power supply contains an
independent cooling fan, status LED, and a front-mounted power switch. The HPF-FC Network Controller Card (furnished
as standard on the HPF-9000 frame) allows Ethernet connectivity to any number of connections for full multi-point
control and monitoring via free DashBoard™ software. Optional SNMP support, for large scale monitoring implementation, is also
available.

Modular Rear I/0

Numerous Rear I/0 Module choices
provide input/output combinations
that most suit your needs, including
mixed interfaces (such as BNC and
balanced analog audio)

7
Individual removable Rear 1/0
Modules allow selecting the right
connections for each card

Hot-swappable power supply
(with optional redundant supply)
is easily replaced from front of frame

Dual frame reference loops
allow reference redundancy

Highest available power for an openGear-compatible frame
(360 Watts net) - 3x the available power of our previous
20-slot frame

Two independent looping references internally routed to
all user card slots

Power supply is hot-swappable for 24/7 operation

Power switch/supplies accessible from the front of the frame

Separate power cords to each power supply for power
redundancy

Hinged, pull-away front door panel lowers to allow quick,
easy card insertion

Network Controller Card (HPF-FC) enables multiple
copies of DashBoard™ for seamless remote setup,
monitoring, and control. SNMP option can further be
added.

Fan status and error indicator LEDs on front of the frame

Remote control/monitoring via Ethernet using free
DashBoard™ software, or optional 0GCP-9000 remote
control panel

Five-year warranty

ORDERING INFORMATION

HPF-9000-N High-Power 20-Slot Frame - 2RU with fans, cover plates for unused slots. PS-9000 Extra (redundant) HPF-9000 frame power supply

Includes one PSU-9000 Power Supply Module and MFC-8320-N Network Controller Card.
(Network Controller Card allows multiple connection network control through DashBoard™

SNMP-HPF9000 Software option for MFC-8320-N card.
Provides SNMP (v1 and v2) control and monitoring.

software or Cobalt 0GCP-9000 Remote Control Panel.)

Note: Please see “20-Slot Frame Card Capacity and Rear Modules” on pages 12-13dolby for helpful
information about practical card capacity, descriptions of available rear module types, and other

important considerations.

COBALTDIGITAL.COM

HPF9000-FSB Frame support bracket kit.

Note: Maximum cooling performance is obtained when a 1RU space is provided above the frame.
Optional high-ventilation rear modules are available to increase airflow where above-frame cooling

space is compromised (see “High Ventilation Rear Module” in the following pages for more information).
Please contact Cobalt Sales for more information regarding frame build-out where ventilation is less

than optimal.
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)) OPENGEAR® FRAMES AND ACCESSORIES

COBALT

BBG-1300-FR )) 1RU ENCLOSURE FOR OPENGEAR® CARDS

Provides openGear® card support in a compact package
where a full-size 2RU 20-slot openGear® frame is not
feasible or required

High power for latest 4K and IP card solutions

Full openGear® compatibility supporting
openGear-compatible cards as well as latest and legacy
20-slot frame openGear rear modules

The Cobalt® BBG-1300-FR is a 1/3 rack-width 1RU openGear® compatible enclosure frame capable of housing up to 2
cards* as a basic standalone desktop unit, or up to 3 units racked together as a 1RU group for rack mounting.
BBG-1300-FR allows openGear® cards to be supported where a full-size 2RU 20-slot openGear® frame is not feasible
or required. Just like a full frame, BBG-1300-FR built-in network interface allows DashBoard™ control/monitoring of any
openGear® capable card. Looping reference on the BBG-1300-FR unit itself provides card reference support without
using reference connections that consume card rear module connector count.

Most cards within the Cobalt product lineup can be housed in the BBG-1300-FR, with a total available power of 60 W.
Up to three BBG-1300-FR units can fit onto a single 1RU tray for maximum density where a 2RU frame is not feasible.

A front control panel makes status monitoring and network setup connectivity simple with an LCD display screen. The
front rotary knob makes navigation simple and easy to use. SNMP control available.

* 2-card usage requires the use of 2-card split rear I/0 module. Split rear /0 modules are not available for all card models.

FEATURES

Optional Frame Support Bracket kit provides frame rear
support for mobile applications

Dual power supplies for power redundancy

Network Controller function enables multiple copies of
DashBoard™ for seamless remote setup, monitoring, and
control. Network Controller “smart” functionality provides
Gigabit Ethernet to both user card slots.

Remote control/monitoring via DashBoard™ or SNMP

Five year warranty

Front display with rotary knob and buttons for simple and
quick control

Looping reference internally routed to all user card slots

Pull-away front door panel allows quick, easy card
insertion

OPTIONS

BBG-1300-TRAY 1-RU Mounting Tray (supports 3 units)

BBG-TRAY-RSB Support Bracket/Rail Kits (see Ordering Info for details)

Front bezel opens to access card slots. Where
Split Rear I/O Module can be used, up to 2
openGear® cards can be installed.

BBG-1300-FR rear panel accepts the same
Standard-Width single-card and Split dual-card rear
modules as used with conventional 20-slot openGear
frames. (Hosted card(s) must offer Standard-Width or
Split rear module to be used with BBG-1300-FR.)

®

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) OPENGEAR® FRAMES AND ACCESSORIES COBALT

BBG-1300-FR )) 1RU ENCLOSURE FOR OPENGEAR® CARDS

SPECIFICATIONS

Note: All specifications are preliminary and subject to change.

AC Line Input
(2) AC IEC inputs. 100-240 VAC, 50/60 Hz, 50 W typical (140 W max)
Note: AC power is largely dependent on whether 2 cards are fitted, as well as the power consumption of the hosted card(s).

Available User Card Slots
Two (2) maximum
Note: 2-card loading only possible with compatible Split rear module. Some card models are not available with Split rear modules. See card page for availability.

Available User (Net) Power
60 W (sufficient for latest-generation high-power cards such as 9992 or 9904). Built-in fan cooling for card area and power supplies.

Frame Communication
100/1000 Mbps Ethernet with Auto-MDIX

Frame Reference Input
Single looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.

Dimensions (WxHxD)
5.7x1.4x14.7in (14.5x3.6x37.4 cm)

Weight
61b (2.7 kg)
Note: Empty weight; does not include card(s) or rear module.

ORDERING INFORMATION

BBG-1300-FR 1RU Enclosure Frame with redundant power and network controller included.

Options and Accessories:
BBG-1300-TRAY 1RU Mounting Tray (supports 3 units)

BBG-TRAY-RSB-L 24-30 Long-Length (24-30 in (61-76 cm)) Support Bracket & Rail Kit For BBG-1300-TRAY

BBG-TRAY-RSB-M 20-24 Medium-Length (20-24 in (51-61 cm)) Support Bracket & Rail Kit For BBG-1300-TRAY

BBG-TRAY-RSB-S 18-20 Short-Length (18-20 in (46-51 cm)) Support Bracket & Rail Kit For BBG-1300-TRAY

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM
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)) OPENGEAR® FRAMES AND ACCESSORIES

oGx )) 20-SLOT OPENGEAR® FRAME
e

The oGx is a 2RU high-density openGear® modular frame offering 600 Watts of total power in a
high-capacity 20-slot format. It uses the same form factor and DashBoard™ remote control as our other
20-slot frames and supports all openGear compatible cards and rear I/0 modules, but offers significantly
more available user power. The oGx is designed to meet the demands of today's most complex IP and
hybrid infrastructures, supporting evolving IP and UHD applications.

A new high-power mode allows 23 Watts per slot at full 20-card capacity (460 W user net max). An
intelligent fan controller adjusts fan speed with changes in power supply loading and temperature. The
single (standard) 600 Watt power supply can fully power a loaded frame, and the addition of a second
(optional) supply gives the frame full power redundancy. oGx accommodates 2 front-loaded,
hot-swappable power supplies. The split outside location of the power supplies makes installation easy.
Each power supply contains an independent cooling fan, status LED, and a front mounted power switch.

il
openkbear;

D - In addition to an integrated LCD display that provides frame name, IP address and reports any alarms, the
FrameGlow highly-visible programmable RGB LED bar provides “across-the-room” visibilty of any
customizable status or frame ID functions, allowing personnel to see frame status/info literally anywhere
in the room.

The openGear® 3.0 frame offers optional gigabit Ethernet to every slot within the frame chassis, enhancing communication speed, and connection options to all openGear® cards. The
openGear® 3.0 frame provides more communication options and flexibility to openGear® card manufacturers. The 21-port Ethernet switch, built in to the frame's network control card,
virtually future-proofs the openGear® 3.0 platform. (Gigabit Etheret is only available with the Advanced Network Control option.) SNMP (optionally available) is loaded direct to the frame
eliminating the need for any external gateways and runs on a separate software port allowing for simultaneous control from both DashBoard and SNMP clients. This is useful in applications
where system wide monitoring is performed using SNMP and real-time control is performed using DashBoard.

The oGx uses the same rear /0 modules as our current 20-slot frames, allowing a seamless transition from a current 20-slot frame to the oGx. These rear modules offer a broad selection
for a flexible and wide array of interfaces such as coaxial, twisted-pair audio, GPIO, comm, and fiber. Special high-density/high-ventilation rear I/0 modules offer even greater packaging
density when used with compatible Cobalt” cards.

FEATURES

600 Watt power supply with redundancy option. New
high-power mode allows 23 W per slot at full 20-card
capacity (460 W user net max).

Full openGear” 3.0 compatibility supporting
openGear-compatible cards as well as latest and legacy
20-slot frame openGear rear modules

Front LCD display and FrameGlow customizable
multi-color, flexible-function lightbar. Wide high-visibility
design provides “across-the-room” visibility of any
customizable status or frame ID functions.

Two independent looping references internally routed to
all user card slots

Gigabit Ethernet to every slot within the frame (available
on frames with Advanced Networking)

Separate power cords to each power supply for power
redundancy

Optional DataSafe network-card stored backup and
restore allows swapping of hosted cards with all settings
automatically uploaded to the new card - no hassles
trying to remember card settings. Settings are restored
only when a DataSafe detects same-model card as
replacement. (Available with the advanced networking
control option.)

Power supply is hot-swappable for 24/7 operation

0GX-FR-C-P openGear® Frame with Cooling

Network Controller Card enables multiple copies of
DashBoard™ for seamless remote setup, monitoring, and
control. SNMP option can further be added.

Fan status and error indicator LEDs on front of the frame

Hinged, pull-away front door panel lowers to allow quick,
easy card insertion

Remote control/monitoring via Ethemet using free
DashBoard™ software, or optional 0GCP-9000 remote
control panel

Five year warranty

ORDERING INFORMATION

0GX-FR-CN-P openGear® Frame with Cooling and Advanced Networking

0GX-FR-CNS-P openGear® Frame with Cooling, Advanced Networking, and SNMP

PS-0GX Redundant Power Supply

COBALTDIGITAL.COM
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) OPENGEAR® FRAMES AND ACCESSORIES COBALT

20-SLOT FRAME CARD CAPACITY AND REAR MODULES

Frame card capacity is largely determined by the rear modules that mate a card with its rear panel user connections.
For example, when using “split” rear modules, the card capacity in the 20-slot openGear®-compliant 2RU frame is greater
than previously possible. 20-slot frames can be fitted with any mix of the rear module types described here, offering
connection break-out that suits your requirements while maximizing frame capacity.

Standard-Width Rear Module Standard-Width Rear Module occupies 2 card slots and can accommodate
BNC and wired connections such as balanced audio and GPIO connections.

Standard-width rear modules are available for all Cobalt cards, and offer a
wide variety of signals accommodation choices in the smallest space.

Notes: * Not all slots can be fitted with cards when using a standard-width
rear module (for example, when a standard-width module is fitted in
the right-most frame position (viewed from rear), first available slot
is slot 2, with slot 1 not being available.

« In all cases, maximum frame power budget for user slot total must
be considered when planning frame build-out:

« HPF-9000 Frame: 360W user budget
* OG3-FR Frame: 300W user budget
» 8321 Frame: 120W user budget

MHEE © ©
R © ©

00 00 00 00 00 00 60 00 00 00 If necessary, consult Cobalt Sales for assistance in power planning.
1 card per rear module 10 cards per frame (max)
2 card slots used 10 rear modules per frame (max)
Split Rear Module Split Rear Module occupies 2 card slots, but also accommodates 2 card in

adjacent slots. In this manner, for a frame fitted entirely with split rear
modules, the maximum 20-card frame capacity can be achieved.

Notes: « Split rear modules are available only for certain Cobalt cards.
Consult our catalog, card Product Manual, or our website for
availability of rear modules for particular cards.

« Split rear modules may not in all cases support the maximum
number of connections offered by a card. (For example, a 9323 card
fitted with a split rear module offers two AES ports vs. four available
when using a standard rear module. Some cards are available with
split rear modules using high-density HD-BNC or DIN 1.0/2.3
connectors which allow more connections than with BNC
connectors.)

* In all cases, maximum frame power budget for user slot total must

00 00 00 00 00 00 00 00 00 oo be considered when planning frame build-out:

« HPF-9000 Frame: 360W user budget

2 cards per rear module 20 cards per frame (max) + OG3-FR Frame: 300W user budget

2 card slots used 10 rear modules per frame (max) » 8321 Frame: 120W user budget

If necessary, consult Cobalt Sales for assistance in power planning.

2
8
g
£}

@O
@O

Double-Width Rear Module Double-Width Rear Module occupies 4 card slots and can
accommodate a very high degree of signal count and types,

including multiple BNC and wired connections such as balanced
audio and GPIO connections.

Notes: « Not all slots can be fitted with cards when using a double-
width rear module (for example, when a double-width
module is fitted in the right-most frame position (viewed
from rear), first available slot is slot 2, with slot 1 not being
available.

* In all cases, maximum frame power budget for user slot
total must be considered when planning frame build-out:

* HPF-9000 Frame: 360W user budget
* OG3-FR Frame: 300W user budget
» 8321 Frame: 120W user budget

H®
B®
©JOX0)
©OE0O

[+]
]
[o]
[+]
[T]
[o]

L] (FEE 00 00 00 00 00 00 00 00 00 00 If necessary, consult Cobalt Sales for assistance in power
planning.
1 card per rear module 5 cards per frame (max)
4 card slots used 5 rear modules per frame (max)
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) OPENGEAR® FRAMES AND ACCESSORIES COBALT

20-SLOT FRAME CARD CAPACITY AND REAR MODULES

An Expansion Rear Module is used in conjunction with a Fusion3G® card
equipped to provide optional features such as analog audio I/O (which is in turn

: provided by an Expansion piggyback card factory-installed on the base card when
Expansmn Rear Module this option is ordered). Expansion Rear Modules are identified with “X” in the part
(Fusion3G® only) number and must be used in conjunction with a Base Rear Module.

The expansion rear module installs directly to the left of the base Rear Module (as
shown viewed from rear), and interfaces with the piggyback card.
FUSciiOn?’c?giggyb?Ck The Fusion3G® base/piggyback card assembly occupies the space identical to
card and Expansion . ® i
Rear Module — that of two regular Fusion3G™ cards and two standard-width rear modules.
Note: In all cases, maximum frame power budget for user slot total must be con-
sidered when planning frame build-out:
« HPF-9000 Frame: 360W user budget
* OG3-FR Frame: 300W user budget
* 8321 Frame: 120W user budget
If necessary, consult Cobalt Sales for assistance in power planning.

Fusion3G base card
and Rear Module

@ ©® @HUEE
OJOJOXCXC;
QEEEE

® © @HEEEE

0000 0000 00000 OONO 0600
1 card assembly per base/expansion

rear module combination 5 card assemblies per frame (max)
4 card slots used 5 base/expansion rear modules per frame (max)

Expansion Rear Module installs
directly to the left of base Rear
Module, and interfaces with the

piggyback card. In this example, an
RM20-9901-XC expansion rear \
module breaks out analog audio

connections provided by Option
+ANA (analog audio option).

Lon

RM20-9901-B Rear Module

provides connection break-out
for base card functions.
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High-VentiIation Rear Module High Ventilation (HV) Rear Module occupies 2 card slots and
offers coaxial connections using miniaturized connectors (HDBNC

or DIN 1.0/2.3). These rear modules have openings to increase
Ventilation openings allow increased ventilation where the normal recommended above-frame

ventilation in installations where normal ventilation space (1 RU) cannot be accommodated.
above-frame ventilation clearance is reduced

Notes: * HV (high-ventilation) rear modules are available only for
certain Cobalt cards. Consult our catalog, card Product
Manual, or our website for availability of high-ventilation
rear modules for particular cards.

. (Fusion3G® only) Where a base HV rear module is to be

" " used in conjunction with an expansion rear module, a
: :f'__ companion HV expansion rear module must also be
| It:m used. Both base and expansion HV rear modules use
| card positioning that optimizes air flow across the
| T component surface of the card PCB. Also note that when
| | dp using an expansion rear module, frame capacity then
I | sgpems follows the form as specified in “Expansion Rear Module”
I oy above.
» J'((.af‘*@. 00 00 06 060 00 00 06 00 060 oo * Inall cases, maximum frame power budget for user slot
N T total must be considered when planning frame build-out:
1 card per rear module 10 cards per frame (max) - HPF-9000 Frame: 360W user budget
2 card slots used 10 rear modules per frame (max) + OG3-FR Frame: 300W user budget

* 8321 Frame: 120W user budget

If necessary, consult Cobalt Sales for assistance in power
planning.
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) OPENGEAR® FRAMES AND ACCESSORIES COBALT

DASHBOARD™ )) CONTROL AND MONITORING APPLICATION for openGear
- 0000000000000000000000000000000]

Dash Boa rdTM DashBoard™ is a control / monitoring application for the openGear® platform. It is available at no
cost, and works with Windows°®, Mac® and Linux’.
DashBoard™ provides a centralized user interface for all populated frame slots, allowing users to view
and control all frames and cards on a network with a consistent, easy-to-use graphical interface. Cards

™

define their controllable parameters to DashBoard™, so the control interface is always up to date.
In addition to extensive control and monitoring capabilities with its intuitive GUI, DashBoard™ allows
for easily performed card software updates. Software update files can be downloaded from the Cobalt

™

Digital website and then uploaded through DashBoard™.

To communicate with DashBoard™, an openGear® frame must be equipped with the HPF-FC (HPF-9000)
or the MFC-8322-S (0G3-FR) frame controller module.

Il ~\

Free application can be downloaded at Multiple frames can be connected to multiple control Software and firmware updates via ethernet
www.cobaltdigital.com/dashboard and monitoring stations
Java based and runs in Windows®, Mac® and Linux’ Automatic discovery of cards

openGear” is a registered trademark of Ross Video Limited. Dashboard™ is a trademark of Ross Video Limited.
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) OPENGEAR® FRAMES AND ACCESSORIES COBALT

0G-PC-x86-A )) INTEGRAL FRAME-INSTALLED PC for openGear® Frames
]

The 0G-PC-x86-A Integral Frame-Installed PC for openGear® Frames is a compact PC which is installed directly in the frame in the form of an openGear-style card with a double-width
rear I/0 module. The 0G-PC-x86-A gets its power from the frame midplane with no external patches or sources. The full-featured PC is the perfect solution for a headless computer where
rack space is limited — the 0G-PC-x86-A frees-up the installation from wasting space on a separate 1RU server (especially useful for flypack setups). Using the 0G-PC-x86-A, special
applications of your choice can be conveniently collocated directly in the frame.

The 0G-PC-x86-A installs just like other openGear® device. The 0G-PC-x86-A is equipped with a rear panel that provides dual Gigk, USB 2.0 and 3.0, HDMI, serial, as well as a DisplayPort.
Basic Processing Details
* Intel® Pentium® N3710 " 4-Core
* 1.6 GHz (2.56 GHz burst)  * 8GB DDR3 'Ir."lJI:’J':I"JI!J“’:I

openEeanr

FEATURES

Self-contained compact integrated PC solution - eliminates the need for separate 1RU Hardware control features such as power on/off, reset, and sleep are accessible via
server in rack DashBoard remote control - no need for physical collocation to invoke hard reset or
similar actions

Full-function high-speed PC with optional high-capacity SSD and dual HDD RAID backup

availability Full complement of user ports, including dual GigE and USB, as well as HDMI and
Obtains operating power from frame - no added or external power connections needed DisplayPort
Ruggedized openGear-compliant design. Plugs directly into frame with user ports Low power consumption with minimal effect on overall frame power budget
exposed on rear of unit.
HDD RAID
OS SSD Mirror Support
Intel Pentium Rear Panel
N3710 User Ports
8GB DDR p > (3] GigE"
—D (2) USB 3.0
—D (2) USB 2.0
—D (1) HDMI
From p ——J> (1) RS-232
H> ower
Frame Interface .
Power —> (1) DisplayPort

this color denotes option

* Third GigE port (connection to frame midplane) available only on oGx frame. OG-PC-x86-A

1

Lush - Lusg 1=

Rear I/0 Module

-

0G-PC-x86
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) OPENGEAR® FRAMES AND ACCESSORIES COBALT

0G-PC-x86-A )) INTEGRAL FRAME-INSTALLED PC for openGear® Frames

SPECIFICATIONS

Processor System
CPU: Intel® Pentium® N3710
Base Frequency: 1.6 GHz (burst to 2.56 GHz)
Core Number: 4
BIOS: AMI UEFI 64 Mbit
Instruction Set: 64 bit
For detailed information on the Intel® N3710 Processor used in this product, please see Intel Pentium Processor N3710

Memory
Technology: DDR3L 1600 MHz
Max. Capacity: 8GB

Storage
1x M.2 M-Key SATA (OS SSD specification defined by order option)
2x HDD 2.5in SATA

Display
Intel® HD Graphics 505
HDMI: 1.4b up to 3840 x 2160 at 30 Hz
DisplayPort: 1.1a up to 3840 x 2160 at 30 Hz

Ethernet
Speed: 10/100/1000 Mbps
Connectors: (2) RJ45 on rear I/0 panel

Power
Note: Power figures below represent worse-case (all USB ports fully loaded; HDDs (if equipped) spinning). Current draw is distributed across multiple slots using supplied rear I/0 module. As such, per-slot
power consumption is not exceeded for supported 20-slot frames HPF-9000 and oGx models.
Power Consumption (no RAID HDD options): 48.6 W
Power Consumption (RAID; 1 HDD; typ): 53.6 W
Power Consumption (RAID; 2 HDD; typ): 58.6 W
Power Management: ACPI
Battery: Lithium 3V / 210 mAH

Environmental
Operational Temperature: 0° to 45° C (32° to 113° F)
Operational Humidity: 40° C (104° F) @ 95% RH Non-Condensing
Non-Operational Temperature: -40° C to 85° C (-40° Fto 185° F)

ORDERING INFORMATION

0G-PC-x86-A Integral Frame-Installed PC for openGear® Frames supporting up to two HDDs and one M.2 socket (includes rear I/0 module)
(Above base model is base PC for which SSD and OS choices can be added, and a 1TB HHD can be added as described and specified below.)

Options:

-0G-PC-x86-HDD-1TB 1TB Hard Disk Drive for the 0G-PC-x86-A openGear® PC. (Two (2) max per 0G-PC-x86-A card)
-0G-PC-x86-SSD-128GB 128GB M.2 Solid State Drive without Operating System
-0G-PC-x86-SSD-128GB-WIN10loT 128GB M.2 SSD with Windows 10 loT Operating System
-0G-PC-x86-SSD-128GB-WIN7 128GB M.2 SSD with Windows 7 Embedded Operating System

“ w

Note: Options or ordering line items denoted as “-“ are hardware orderable items (such as drives pre-loaded or unloaded with OS choices).
Note: 0G-PC-x86-A can be equipped to support user-added HDDs (up to two). Please contact your sales representative for more information and ordering details.
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) REMOTE CONTROL PANELS

COBALT

OGCP-9000 )) REMOTE CONTROL PANEL FOR OPENGEAR® CARDS

The award-winning 0GCP-9000 offers instantly available, simplified
card control using individual control knobs that act just like level
controls or selector switches. Each control setting is displayed on the
adjacent display. The 0GCP-9000 works with all Fusion3G® 9900 and
COMPASS® 9000 series signal processing cards.

Communication with the openGear® frame occurs over an optimized high-
speed openGear® Ethernet control protocol, allowing lightning-fast access.
The OGCP-9000 offers instantaneous, real-time adjustments, so operators
can manipulate on-air signals with confidence and precision.

An easy to use keypad enables intuitive access with minimal submenus. For any card, only one level
of submenus is needed to access all of its functions. Station engineers can configure the panel to
restrict availability of specific cards and parameters for operation. Configuration is done through a
simple web interface, where configurations can be exported, backed up, and re-imported easily. The
0GCP-9000 works seamlessly with DashBoard™ control software--any changes made with either
system are instantly reflected on the other.

The control panel is optimized for both bright and low light environments. Two large format, su-
per-bright, wide-angle color LCD screens show sharp and clear text; operators can select either a
white or black background. Other features include a fully backlit keypad and user-adjustable LED
back light.

Options
Loudness Metering (+LM-P)

Simultaneous display and update of 8 parameters

Save and restore panel configuration with web interface

Real time adjustments, excellent for on-air manipulation

and USB drive

Seamless integration with DashBoard™ remote control
software

No deep submenus, all parameters can be accessed quickly

10/100 Mbpts Ethernet TCP/IP connection

Rugged 2RU rack mounted chassis

Optimized for bright and low light environments

Five-year warranty

Completely configurable with password protected web
interface

SPECIFICATIONS

Power Ethernet To allow you to provision loudness metering on a card-by-card and
9 watts 10/100 Mbps with Auto-MDIX on RJ45 panel-by-panel basis suiting your needs, host cards and control panels

socket with DC isolation use individual co-licenses. Co-licenses are required on both the host
AC Input card(s) and Control Panel(s), with card +LM-C co-licenses and panel
IEC C14 Chassis Plug accepting LCD +LM-P co-licenses comprising the overall option.

90-264 VAC @ 47-63 Hz

500 cd/m2 (nits) of brightness, 300:1
contrast ratio, 120 degree viewing angle

DC Input

12VDC 1.0A Size
Standard 2RU; 5” depth

L. g - ]
"/ /

2 cards each with a
+LM-C co-license

1 Control Panel with
a +LM-P co-license

ORDERING INFORMATION

0GCP-9000 2RU Remote Control Panel for Fusion3G®/COMPASS® Cards

(Specify country of destination for power cord)

COBALTDIGITAL.COM

US SALES 800 669-1691

+LM-P Audio Loudness Metering software co-license for 0GCP-9000.
(Each card to be used with loudness metering also requires an individual card
co-license (+LM-C). See respective card Ordering Information for availability.)
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) MULTIVIEWERS COBALT

3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

9970-QS ) 3G/HD/SD-SDI/CVBS EXPANDABLE MULTIVIEWER with Advanced On-Screen Graphics
|

The Cobalt” 9970-QS 3G/HD/SD-SDI/CVBS Expandable Multiviewer integrates five discrete 3G/HD/SD-SDI or CVBS
inputs onto a single 3G/HD/SD-SDI quint-split output, with each image being flexibly inserted into the outputimage area.
While the 9970-QS offers unprecedented flexibility, it also offers an unprecedented ease of use. Fully-flexible layouts
using one-button template presets or fully customizable layouts using easy to use sizing/positioning custom controls.
Custom layouts can be saved to user presets. Any template layout or custom layout changes can be done "on-the-fly" in
real time, without tedious setup compiler or layout programs like many other split/multiviewer products.

Multiple 9970-QS cards can be cascaded to provide splits greater than the base quint-split. The 9970-QS PIP5 input
can be used in a cascaded chain of 9970-QS cards that provides multiviewer layouts of up to 8x8 (64:1). The QuickSet
grid definer precisely and easily sets up a multiviewer grid where columns and rows of each of the cards PIPs are arranged
to work together in a cascaded aggregate arrangement. Low-latency processing allows multiple 9970-QS cards to be
cascaded without significant accumulated delays within the chain.

Advanced graphics such as user identify text, PiP input video format, audio meter bars, tally/UMD, reticules, and
timecode can be burned into any PiP with full user attributes control. CEA 608 Ch1 text strings can serve as user text
overlays, allowing direct closed captioning presence/quality compliance checks for up to 5 simultaneous video streams
per card. User-configurable Quality Check allows subjective criteria such as black/frozen frame or audio silence events
to propagate an on-screen alarm/alert to the output image (such as alert text burn-in or border alert highlighting).

A master output up-down-cross convert scaler provides scale-to HD or 3G SDI formats for the combined multiviewer
output, which also includes an HDMI output (with audio embedding) to directly feed a wall monitor. The openGearw
card-based form factor of the 9970-QS provides scalable, easily integrated multi-image functions for the 20-slot frame
form factor with easy to use DashBoard™ remote control. Each PiP input is provided its own independent timing alignment controls with lock to reference, allowing asynchronous inputs
to be directly accommodated. Full user DashBoard™ or Remote Control Panel remote control allows full status and control access locally or across a standard Ethernet network. Tally can
be communicated by GPI, Ethernet, or serial interfaces.

Independent sizing control for each PiP using one-button templates or
easy to use custom slider controls with full control of size, position, H/V

Two user identity text fields per PiP. scaling, and border attributes. Burn-in insertions are independently
Each can be set as as user text, or to configurable for insertion enable/disable, insertion size/position, color,
Independent per- display the input video format background, and opacity.

PiP audio meters

User-configurable
reticules

Independent

tPer'P'g’ Clock insertion can be

!mec? e sized and positioned

Insertion anywhere in merged

view, or inserted as

per-PIP user text.

Time can be locally

user set, or sourced from
. network NTP with timezone

Per PiP User UMD text User-configurable alert annunciation localization.
and tally indicators with special borders and text
Wil ~
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

COBALT

9970-QS ) 3G/HD/SD-SDI/CVBS EXPANDABLE MULTIVIEWER with Advanced On-Screen Graphics

Scalable openGear® PiP solution. Card-based form factor
provides high density, space-saving economical
integration.

Easy, real-time “on the fly” custom layout changes
without needing setup compiler or layout programs

Easy to configure PiP sizing and borders. Advanced
graphics include audio meters, character burn, and
reticules. PiP sizing/splits using one-button templates or
easy-to-use, intuitive DashBoard controls. Custom
settings can be saved to user presets.

GPI, Ethernet, and serial tally inputs provide dual, per-PiP
tally indicators

Closed captioning overlays provide direct closed
captioning presence/quality compliance checks for up to
5 simultaneous video streams per card

Cascading Mode and QuickSet grid definer offers easy to
set up scalable multiviewer functions (up to 64:1) using
multiple cascaded (daisy-chained) 9970-QS cards. Two
cards can provide an 8:1 multiviewer, with up to 16 cards
providing a 64:1 multiviewer. Single card provides up to
5:1 split, with up to ten 5:1 splits per frame.

Cascade Config provides access to PiP controls for all
PiPs from one card. Controls for all PiPs appear
universally on each card in the chain. PiP numbers are
correlated to your actual PiPs instead of fixed card-based
port definers. Cascade Config consolidated control can
span card chains within a frame or across multiple
frames.

DashBoard Output Preview function provides display of
regularly-sampled screen captures in the card DashBoard
page. Provides remote-access program video content/
presence and multiviewer layout confidence monitoring
via the card’s DashBoard display without needing
collocation with the card or its input or output video
signals.

Audio routing directs selected PiP audio to
combined-stream outputs. Audio downmixing also
provided.

3G/HD/SD-SDI 2x DA and HDMI with audio embed
outputs

Wall-clock time burn-in on merged output or within PIPs.
NTP sync via IP connection with timezone localization.

Per-PIP audio meter, tally, user text, and timecode
overlays

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Fully flexible input compatibility - mixed formats on
inputs can be automatically sized and outputted in a
combined output scaled to desired broadcast SD/HD/3G
output format. Each input automatically detects and sets
up for SDI or CVBS input. Supports asynchronous inputs
using per-PiP ref lock. Per-PiP independent ARC settings
and controls.

User quality criteria (such as frozen/black frame) alert/
alarms can be propagated to output image with alarm
text and border highlighting

Low-power/high-density design - less than 18 Watts per
card

DashBoard™ remote control status monitoring and
setup/control

Hot-swappable

Five year warranty

Multiple 9970-QS cards can operate in a cascading mode, where four PiP inputs serve as program video inputs, and the
PiP 5 input receives the cascading combined layout of a preceding 9970-QS card in a daisy-chain arrangement.

The cascade output (consisting of the four PiP images and
a full-size underlay) can be sent to another 9970-QS as a
cascade input, serving as an underlay which can accept

more PiP insertions.

A Quickset grid definer precisely sets up a multiviewer grid
where columns and rows of each of the cards PIPs are
arranged to work together in a cascaded aggregate
arrangement. Simply set for the number of rows and

More downstream 9970-QS cards can be added and have its PiPs
added next to those furnished from the upstream card cascade. Here,
PiP insertions are arranged in columns, although almost any desired grid

and arrangement scheme is possible.

frame form.

columns desired — the Quickset definer does the rest!

Even more cards and PiPs can be added using open adjacent cells in the
grid. Grids of up to 8x8 are supported, providing for a 64:1 multiviewer
using only 16 cards all within the compact 2RU openGear-standard

Pressing the Identify PIP button in DashBoard™ instantly correlates each image to

its PIP card channel.

The identities are clearly shown for a few seconds, after which the identity overlays

automatically cancel.
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

COBALT

9970-QS ) 3G/HD/SD-SDI/CVBS EXPANDABLE MULTIVIEWER with Advanced On-Screen Graphics

Each of the up Lo five

image displays offer per-PIP
independant, real-time closed
captioning text overlays

Any or all of the five PiP images can
ingart chosed caphaning oworkiys,
providing an easy 1o use, intuitive, and
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

9970-QS ) 3G/HD/SD-SDI/CVBS EXPANDABLE MULTIVIEWER with Advanced On-Screen Graphics

SPECIFICATIONS

Power
< 18 Watts

Video Input/Outputs
Video Inputs: (5) 75€ BNC; auto-detect/setup for 3G/HD/SD-SDI or CVBS
SDI Qutputs: (2) 75Q BNC (2x DA); user-selectable as 720p, 1080i, or 1080p (3G)
HDMI Output: (1) HDMI output with audio embedding
Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
1/0 Latency: Basic PiP Input/Output < 1.5 frames (max). Cascade latency consists of basic PiP /0 latency plus < 2 line added delay.
Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul

Timecode Burn-In

Independent per-PIP burn-in via user controls from input video SMPTE embedded timecode. Burn-in enable/disable user controls. Configurable for burn-in string of seconds,
seconds:frames, seconds:frames:field. User controls for text size, color, and H/V position.

Text Burn-In

Per-PiP UMD and two user identity text strings (as alternate, automatic PiP input video format can be inserted). Independent insertions controls for enable/disable. User controls
for text size, color, and H/V position.

Audio Output

16-ch embedded. Per-PIP select allows routing of PIP input 16-ch embedded audio to combined SDI output. HDMI output tracks with group 1/2 audio as selected for SDI
embedded audio output.

Tally Indicators/Inputs
Per-PiP dual tally indicators. GPI , Ethernet, serial per-PiP control. Per-PiP tally lamp position and sizing controls.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.

ORDERING INFORMATION

9970-QS 3G/HD/SD-SDI/CVBS Expandable Multiviewer with Advanced On-Screen Graphics

RM20-9970-B 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI/CVBS Input BNCs, (2) 3G/HD/SD-SDI Output BNCs (2xDA), COMM/GPIO Port, Ethernet Port

RM20-9970-C-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Inputs, (2) 3G/HD/SD-SDI DA Outputs, COMM/GPIO Port (Combined
D-connector), HDMI Qutput, Ethernet Port (all coaxial connectors DIN 1.0/2.3)

RM20-9970-C-HDBNC 20-Slot Frame Rear /0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Inputs, (2) 3G/HD/SD-SDI DA Outputs, COMM/GPIO Port (Combined
D-connector), HDMI Qutput, Ethernet Port (all coaxial connectors HD-BNC)

RM20-9970-D 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Input BNCs, (1) 3G/HD/SD-SDI Output BNC, COMM/GPIO Port (Combined
D-connector), Ethernet Port

RM20-9970-E-DIN 20-Slot Frame Rear /0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Inputs, (2) SDI x2 Qutputs (1 with relay bypass protect), COMM/GPIO Port
(Combined HD-15 connector), HDMI Output, Ethernet Port (all coaxial connectors DIN 1.0/2.3)

RM20-9970-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Inputs, (2) SDI x2 Outputs (1 with relay bypass protect), COMM/GPIO Port
(Combined HD-15 connector), HDMI Output, Ethernet Port (all coaxial connectors HD-BNC)
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

COBALT

BBG-1070-QS ) 3G/HD/SD-SDI/CVBS STANDALONE EXPANDABLE MULTIVIEWER

with Advanced On-Screen Graphics

The Cobalt® BBG-1070-QS 3G/HD/SD-SDI/CVBS Standalone Expandable Multiviewer with Advanced On-Screen
Graphics integrates five discrete 3G/HD/SD-SDI or CVBS inputs onto a single 3G/HD/SD-SDI quint-split output, with
each input image being flexibly inserted into the output image area.

While the BBG-1070-QS offers unprecedented flexibility, it also offers an unprecedented ease of use. Fully-flexible
layouts using any of several one-button template presets or fully customizable layouts using easy to use sizing/
positioning custom controls. Custom layouts can be saved to user presets. Any template layout or custom layout changes
can be done "on-the-fly" in real time, without tedious setup compiler or layout programs like many other split/ multiviewer
products.

Multiple BBG-1070-QS units can be cascaded to provide splits greater than the base quint-split. The PIP5 input can be
used in a cascaded chain of BBG-1070-QS units that provides multiviewer layouts of up to 8x8 (64:1). The QuickSet grid
definer precisely and easily sets up a multiviewer grid where columns and rows of each of the PIPs are arranged to work
together in a cascaded aggregate arrangement. Low-latency processing allows multiple BBG-1070-QS units to be
cascaded without significant accumulated delays within the chain.

Advanced graphics such as user identify text, PiP input video format, audio meter bars, tally/UMD, reticules, and
timecode can be burned into any PiP with full user attributes control. CEA 608 Ch1 text strings can serve as user text
overlays, allowing direct closed captioning presence/quality compliance checks for up to 5 simultaneous video streams
per unit. User-configurable Quality Check allows subjective criteria such as black/frozen frame or audio silence events to
propagate an on-screen alarm/alert to the output image (such as alert text burn-in or border alert highlighting). Each PiP
input is provided its own independent timing alignment controls with lock to reference, allowing asynchronous inputs to

be directly accommodated. An HDMI output (with audio embedding) allows direct feed to a monitor.

The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1070-QS allowing 3 units to be installed in a 1RU space (an optional mounting tray
is available that provides secure mounting of the units to a standard 19” frame).

PiP audio meters

Independent
per-PiP
timecode
insertion

Per PiP User UMD text
and tally indicators

Two user identity text fields per PiP. scaling, and border attributes. Burn-in insertions are independently
Each can be set as as user text, or to configurable for insertion enable/disable, insertion size/position, color,
Independent per- display the input video format background, and opacity.

Independent sizing control for each PiP using one-button templates or
easy to use custom slider controls with full control of size, position, H/V

User-configurable
reticules

Clock insertion can be
sized and positioned
anywhere in merged
view, or inserted as
per-PIP user text.
Time can be locally
user set, or sourced from

) . network NTP with timezone
User-configurable alert annunciation localization.

with special borders and text
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

COBALT

BBG-1070-QS ) 3G/HD/SD-SDI/CVBS STANDALONE EXPANDABLE MULTIVIEWER

with Advanced On-Screen Graphics

Scalable PiP solution. Single unit provides up to 5:1 split,
with up to ten 5:1 splits per frame

Allows easy, real-time “on the fly” custom layout changes
without needing setup compiler or layout programs

Cascade Config provides access to PiP controls for all
PiPs from one DashBoard device view. Controls for all
PiPs appear universally on each BBG-1070-QS in the
chain. PiP numbers are correlated to your actual PiPs
instead of fixed device-based port definers.

Easy to configure PiP sizing and borders. Advanced
graphics include audio meters, character burn, and
reticules. PiP sizing/splits using one-button templates or
easy-to-use, intuitive DashBoard™ GUI controls. Custom
settings can be saved to user presets.

GPI, Ethernet, and serial tally inputs provide dual, per-PiP
tally indicators

Closed captioning overlays provide direct closed
captioning presence/quality compliance checks for up to
5 simultaneous video streams per unit

Cascading Mode and QuickSet grid definer offers easy to
set up scalable multiviewer functions (up to 64:1) using
multiple cascaded (daisy-chained) BBG-1070-QS units.
Two units can provide an 8:1 multiviewer.

DashBoard Output Preview function provides display of
regularly-sampled screen captures in the device
DashBoard page. Provides remote-access program video
content/presence and multiviewer layout confidence
monitoring via the device’s DashBoard display without
needing collocation with the card or its input or output
video signals.

Compact footprint - up to 3 units in a 1RU space.
Optional tray provides secure captive-fastener mounting
of 3 units in a 1RU tray.

Audio routing directs selected PiP audio to
combined-stream outputs. Audio downmixing also
provided.

Wall-clock time burn-in on merged output or within PIPs.
NTP sync via IP connection with timezone localization.

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Fully flexible input compatibility - mixed formats on
inputs can be automatically sized and outputted in a
combined output scaled to desired broadcast SD/HD/3G
output format. Each input automatically detects and sets
up for SDI or CVBS input. Supports asynchronous inputs
using per-PiP ref lock. Per-PiP independent ARC settings
and controls.

3G/HD/SD-SDI and HDMI outputs with audio embed
outputs

Per-PIP audio meter, tally, user text, and timecode
overlays

User quality criteria (such as frozen/black frame) alert/
alarms can be propagated to output image with alarm
text and border highlighting

Redundant power supply option

Five year warranty

Multiple BBG-1070-QS units can operate in a cascading mode, where four PiP inputs serve as program video inputs, and
the PiP 5 input receives the cascading combined layout of a preceding BBG-1070-QS unit in a daisy-chain arrangement.

The cascade output (consisting of the four PiP images and
a full-size underlay) can be sent to another BBG-1070-QS
as a cascade input, serving as an underlay which can

accept more PiP insertions.

A Quickset grid definer precisely sets up a multiviewer grid
where columns and rows of each of the cards PIPs are

More downstream BBG-1070-QS units can be added and have its PiPs
added next to those furnished from the upstream card cascade. Here,
PiP insertions are arranged in columns, although almost any desired grid

and arrangement scheme is possible.

arranged to work together in a cascaded aggregate
arrangement. Simply set for the number of rows and
columns desired — the Quickset definer does the rest!

Even more units and PiPs can be added using open adjacent cells in the
grid. Grids of up to 8x8 are supported.

Pressing the Identify PIP button instantly correlates each image to its PIP channel.

The identities are clearly shown for a few seconds, after which the identity overlays automatically cancel.
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BBG-1070-QS ) 3G/HD/SD-SDI/CVBS STANDALONE EXPANDABLE MULTIVIEWER

with Advanced On-Screen Graphics

Each of the up to five multi-
image displays offer per-PIP
independant, real-time closed
captioning text overlays

Any ar all of the five PP images can
ingart chosed captioning ovardays,
prondding an easy 10 use, inuitive, and
very practical scuwce for closed
captioning prasaence and

quality chéck, The GO overay
hmction interprets CEA 608 data bor
text formatting (roll-up, ine breaks,
elc). Caplion oveslay can accept CEA
608 formatling or CEA 608 packaged
inte CEA 708,
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

BBG-1070-QS ) 3G/HD/SD-SDI/CVBS STANDALONE EXPANDABLE MULTIVIEWER

with Advanced On-Screen Graphics

SPECIFICATIONS

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (supplied).

Video Input/Outputs
Video Inputs: (5) 75€2 BNC; auto-detect/setup for 3G/HD/SD-SDI or CVBS
SDI Qutputs: (1) 75€2 BNC; user-selectable as 720p, 1080i, or 1080p (3G)
HDMI Output: (1) HDMI output with audio embedding
Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
1/0 Latency: Basic PiP Input/Output < 1.5 frames (max). Cascade latency consists of basic PiP 1/0 latency plus < 2 line added delay.
Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul

Timecode Burn-In

Independent per-PIP burn-in via user controls from input video SMPTE embedded timecode. Burn-in enable/disable user controls. Configurable for burn-in string of seconds, seconds:frames,
seconds:frames:field. User controls for text size, color, and H/V position.

Text Burn-In

Per-PiP UMD and two user identity text strings (as alternate, automatic PiP input video format can be inserted). Independent insertions controls for enable/disable. User controls for text size, color, and
H/V position.

Audio Output
16-ch embedded. Per-PIP select allows routing of PIP input 16-ch embedded audio to combined SDI output. HDMI output tracks with group 1/2 audio as selected for SDI embedded audio output.

Tally Indicators/Inputs
Per-PiP dual tally indicators. GPI, Ethernet, serial per-PiP tally control. Per-PiP tally lamp position and sizing controls.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping reference input. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.

ORDERING INFORMATION

BBG-1070-QS 3G/HD/SD-SDI/CVBS Standalone Expandable Multiviewer with Advanced On-Screen Graphics (includes one BBG-1000-PS Power Supply)

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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) MULTIVIEWERS

COBALT

3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

9970-QS-MC ) 3G/HD/SD-SDI/CVBS EXPANDABLE MASTER CONTROL MULTIVIEWER

with Advanced On-Screen Graphics

The Cobalt” 9970-QS-MC 3G/HD/SD-SDI/CVBS Expandable Master Control Multiviewer integrates five discrete 3G/
HD/SD-SDI or CVBS inputs onto a single 3G/HD/SD-SDI quint-split output, with each image being flexibly inserted into
the output image area.

Based on our award-winning 9970-QS, the 9970-QS-MC is specifically designed for master control applications by
providing layout optimization that saves space, and easily implemented QC screening of master control ingest.

The 9970-QS-MC provides the ability to orient and arrange PIPs in columns arranged for a 9x16 “portrait” layout. This
allows consumer or professional monitors to be oriented “on-end”, thereby saving wall-width in any area (especially in
space-conscious mobile environments). The 9970-QS-MC provides individual per-PIP detection of missing video, black/
frozen frame or audio silence events. This detection can propagate an alert to individual QC GPO signals for instant
notification of video/audio errors. While the 9970-QS-MC offers unprecedented flexibility, it also offers an unprecedented
ease of use. Fully-flexible layouts using one-button template presets or fully customizable layouts using easy to use
sizing/ positioning custom controls. Custom layouts can be saved to user presets. Any template layout or custom layout
changes can be done "on-the-fly" in real time, without tedious setup compiler or layout programs like many other split/
multiviewer products.

Multiple 9970-QS-MC cards can be cascaded to provide splits greater than the base quint-split. The 9970-QS-MC PIP5
input can be used in a cascaded chain of 9970-QS-MC cards that provides multiviewer layouts of up to 8x8 (64:1). The
QuickSet grid definer precisely and easily sets up a multiviewer grid where columns and rows of each of the cards PIPs
are arranged to work together in a cascaded aggregate arrangement. Low-latency processing allows multiple
9970-QS-MC cards to be cascaded without significant accumulated delays within the chain.

A master output up-down-cross convert scaler provides scale-to HD or 3G SDI formats for the combined multiviewer output, which also includes an HDMI output (with audio embedding)
to directly feed a consumer wall monitor. The openGear® card-based form factor of the 9970-QS-MC provides scalable, easily integrated multi-image functions for the 20-slot frame form
factor with easy to use DashBoard™ remote control. Full user DashBoard™ or Remote Control Panel remote control allows full status and control access locally or across a standard
Ethernet network.

FEATURES

Supports all popular formats: 480i, 576i, 720p,
1080i, 1080pSF, 1080p

Scalable openGear® multiviewer master control
solution. Card-based form factor provides high
density, space-saving economical integration.

9x16 “portrait” layout mode allows monitor “on-end”
orientation to save wall-width space in master control
environments

Easy, real-time “on the fly” custom layout changes
without needing setup compiler or layout programs

Quality events (such as missing video, frozen/black
frame, or audio silence) alert/alarms can be
propagated to individual per-PIP GPO (Input A only)

Easy to configure PIP sizing and borders. Custom
settings can be saved to user presets.

Cascading Mode and QuickSet grid definer offers easy
to set up scalable multiviewer functions (up to 64:1)
using multiple cascaded (daisy-chained)
9970-QS-MC cards. Two cards can provide an 8:1
multiviewer, with up to 16 cards providing a 64:1
multiviewer. Single card provides up to 5:1 split, with
up to ten 5:1 splits per frame.

3G/HD/SD-SDI 2x DA and HDMI with audio embed
outputs

Enasmam_:

COBALTDIGITAL.COM

DashBoard Output Preview function provides display
of regularly-sampled screen captures in the card
DashBoard page. Provides remote-access program
video content/presence and multiviewer layout
confidence monitoring via the card’s DashBoard
display without needing collocation with the card or
its input or output video signals.

Audio routing directs selected PIP audio to
combined-stream outputs. Audio downmixing also
provided.

Fully flexible input compatibility - mixed formats on
inputs can be automatically sized and outputted in a
combined output scaled to desired broadcast SD/
HD/3G output format. Each input automatically
detects and sets up for SDI or CVBS input. Supports
asynchronous inputs using per-PIP ref lock. Per-PIP
independent ARC settings and controls.

Low-power/high-density design - less than 18 Watts
per card

DashBoard™ remote control status monitoring and
setup/control

Hot-swappable

Five year warranty

Wil
openGear

US SALES 800 669-1691

DIRECT +1 217-344-1243

9x16 Portrait output mode provides space efficiency allowing
consumer-size monitors to be positioned on-end. The 9970-QS-MC
allows the same cascading as the 9970-QS model, allowing large-scale
multiviewer setups using less wall space.

Per-PiP detection of missing video, black/frozen frame, or audio
silence events can propagate an alert to individual QC GPO signals for
instant detection of video/audio errors.
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

COBALT

9970-QS-MC ) 3G/HD/SD-SDI/CVBS EXPANDABLE MASTER CONTROL MULTIVIEWER

with Advanced On-Screen Graphics

The cascade output (consisting of the four PiP images and
a full-size underlay) can be sent to another 9970-QS as a
cascade input, serving as an underlay which can accept

more PiP insertions.

A Quickset grid definer precisely sets up a multiviewer grid
where columns and rows of each of the cards PIPs are
arranged to work together in a cascaded aggregate

and arrangement scheme is possible.

Multiple 9970-QS-MC cards can operate in a cascading mode, where four PiP inputs serve as program video inputs, and
the PIP5input receives the cascading combined layout of a preceding 9970 card in a daisy-chain arrangement.

More downstream 9970-QS cards can be added and have its PiPs
added next to those furnished from the upstream card cascade. Here,
PiP insertions are arranged in columns, although almost any desired grid

Even more cards and PiPs can be added using open adjacent cells in the
grid. Grids of up to 8x8 are supported, providing for a 64:1 multiviewer
using only 16 cards all within the compact 2RU openGear-standard

Per PiP ARC Scale Control

Refn

(from frame)

Audio
Alignment Control

arrangement. Simply set for the number of rows and frame form.
columns desired — the Quickset definer does the rest!
e AFD 5-5plit Border Per-PiP 5:1 Video |dentity
SDI/CVBS In A—>] —> Timecode/ L ——> Reader/ I>| ARC Scaler/ > nsery [ Timing |——3> Combiner/ Text
De-Serialize R::LCEB::ZC De-Embed ARC Formatting Formatting Alignment Formatting Burn-In/
SDI/CVBS In B—>] ) —> > ———p>{ Formatting D e > o1 Formatting
:grl-/lg\;/agst Portrait D ]
SDI/CVBS In C—2{ auro-select ] > — > > > — . Mode
ormamng
SDI/CVBS In D—>] > —> > > | > —>
A
SDI/CVBS In E—>] —— —> | | —>
PiP 5 Low-Latency
Cascade Mode Path
|

Ident Text
User Entry

Quality Event Alert/Alarm :II
DashBoard™/OGCP 1
Monitor/Control

9970-QS-MC

Ethernet 10/100/1000
(on frame)

—

N

Audio Select/ >
Embed
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Tally Graphics > > SDIOut
Tally GPl D insert/Control Audio PPM
Control | Ethernet ———>| Meters > EHDr\gI > getf\/ll
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

9970-QS-MC ) 3G/HD/SD-SDI/CVBS EXPANDABLE MASTER CONTROL MULTIVIEWER

with Advanced On-Screen Graphics
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3G/HD/SD-SDI EXPANDABLE MULTIVIEWERS

9970-QS-MC ) 3G/HD/SD-SDI/CVBS EXPANDABLE MASTER CONTROL MULTIVIEWER

with Advanced On-Screen Graphics

SPECIFICATIONS

Power
< 18 Watts

Video Input/OQutputs
Video Inputs: (5) 75Q BNC; auto-detect/setup for 3G/HD/SD-SDI or CVBS. (3G support for Level A only.)
SDI Qutputs: (2) 75€2 BNC (2x DA); user-selectable as 720p, 1080i, or 1080p (3G). (9x16 portrait output mode available only for 1080p (3G) output raster.)
HDMI Output: (1) HDMI output with audio embedding
Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M (level A)
I/0 Latency: Basic PIP Input/Output < 1.5 frames (max). Cascade latency consists of basic PIP I/0 latency plus < 2 line added delay.
Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul

Timecode Burn-In
Independent per-PIP burn-in via user controls from input video SMPTE embedded timecode. Burn-in enable/disable user controls. Configurable for burn-in string of seconds,
seconds:frames, seconds:frames:field. User controls for text size, color, and H/V position.

Text Burn-In
Per-PIP UMD and two user identity text strings (as alternate, automatic PIP input video format can be inserted). Independent insertions controls for enable/disable. User controls
for text size, color, and
H/V position.

Audio Output

16-ch embedded. Per-PIP select allows routing of PIP input 16-ch embedded audio to combined SDI output. HDMI output tracks with group 1/2 audio as selected for SDI
embedded audio output.

Tally Indicators/Inputs
Per-PIP dual tally indicators. GPI , Ethernet, serial per-PIP control. Per-PIP tally lamp position and sizing controls.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.

ORDERING INFORMATION

9970-QS-MC  3G/HD/SD-SDI/CVBS Expandable Master Control Multiviewer with Advanced On-Screen Graphics

RM20-9970-B 20-Slot Frame Rear /0 Module (Standard-Width) (4) 3G/HD-SD-SDI/CVBS Input BNCs, (2) 3G/HD/SD-SDI Output BNCs (2xDA), COMM/GPIO Port, Ethernet Port

RM20-9970-C-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Inputs, (2) 3G/HD/SD-SDI DA Outputs, COMM/GPIO Port (Combined
D-connector), HDMI Output, Ethernet Port (all coaxial connectors DIN 1.0/2.3)

RM20-9970-C-HDBNC 20-Slot Frame Rear /0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Inputs, (2) 3G/HD/SD-SDI DA Outputs, COMM/GPIO Port (Combined
D-connector), HDMI Qutput, Ethernet Port (all coaxial connectors HD-BNC)

RM20-9970-D 20-Slot Frame Rear |I/0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Input BNCs, (1) 3G/HD/SD-SDI Output BNC, COMM/GPIO Port (Combined
D-connector), Ethernet Port

RM20-9970-E-DIN 20-Slot Frame Rear /0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Inputs, (2) SDI x2 Outputs (1 with relay bypass protect), COMM/GPIO Port
(Combined HD-15 connector), HDMI Output, Ethernet Port (all coaxial connectors DIN 1.0/2.3)

RM20-9970-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 3G/HD-SD-SDI/CVBS Inputs, (2) SDI x2 Outputs (1 with relay bypass protect), COMM/GPIO Port
(Combined HD-15 connector), HDMI Output, Ethernet Port (all coaxial connectors HD-BNC)
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4K/UHD EXPANDABLE MULTIVIEWERS

9971-MV6-4K ) 12G/6G/3G/HD/SD UHD MULTIVIEWERS
e

The Cobalt® 9971-MV6-4K 12G/6G/3G/HD/SD UHD Multiviewers suite is Cobalt’s next generation of advanced UHD
high-capacity channel multiviewers for the openGear® platform. Full-flexibility design accommodates 12G/6G/3G/HD/
SD-SDI and UHD1 3840x2160 Square Dlvision (SDQS) or Two-Sample Interleave (2SI) quad 3G-SDI based formats as
1/0, and can output ST 2082 12G-SDI for single-wire 4K transport. Using 12G-SDI “single-wire” inputs, up to 6 discrete
PiP images can be supported. With both 12G-SDI and quad 3G-SDI inputs, the 9971-MV6-4K can downconvert 12G
and quad UHD. The 9971-MV6-4H-4K model directly works with commercial/consumer HDMI signals as both inputs and
outputs without any video converter boxes being required. All 9971-MV6-4K models provide up to two HDMI 2.0 outputs
for economical 4K video monitoring.

J.l’.'.lr':fn’.«
operiEeEaEr
The 9971-MV6-4K suite offers unprecedented ease of setup and also offers an unprecedented ease of use. Fully-flexible

layouts using any of several one-button template presets or fully customizable layouts using easy to use sizing/

positioning custom controls. Any template layout or custom layout changes can be done "on-the-fly" in real time, without
tedious setup or layout programs like many other multiviewer products. Graphical overlay features include user text “burn-in” insertions that can correlate the images displayed with
contextual information. Numerous one-button preset layout formats are available, as well as custom layouts as desired. Custom layout and configuration settings can be saved to user
presets, allowing the custom settings to be recalled with one click.

The high-density openGear® design allows for up to five 9971-MV6-4K cards to be installed in one 2RU openGear® frame. Card control/monitoring is available via DashBoard user interface
or Cobalt’s RESTful-based Reflex protocol.
9971-MV6-4K Models:

9971-MV6-4K 12G/6G/3G/HD/SD UHD Multiviewer with Six SDI Inputs

9971-MV6-4H-4K 12G/6G/3G/HD/SD UHD Multiviewer with Six SDI Inputs and Four HDMI 2.0 Inputs

FEATURES

High-density openGear comprehensive UHD multiviewer solution PiP Identity Text, Video Format, Closed Captioning, Clock burn-ins. LTC burn-in from
- - - discrete external RS-485 or per-PiP VBI-based ATC_LTC or ATC_VITC timecode. User
Allows easy, real-time “on the fly” custom layout changes without needing setup or graphic overlay import.

layout programs

— Remote control/monitoring via Dashboard™ software, 0GCP-9000 remote control
Supports Square Division (SDQS) and Two-Sample Interleave (2SI) quad UHD formats panels, or Cobalt's RESTful-based Reflex protocol

UHD 3840x2160 output raster support Five year warranty

Easy to configure PiP sizing and borders

Dual Screen Option (+DUAL) - Enables dual head output to drive multiple monitors with different layouts. The input and output crosspoints are shared with the two independent
screen processors. All functions and layout choices are independently available for both screen processors.

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence. This alert can additionally be a user
automation trigger via device GPO. Per-card license; provides +QC function for all 6 input channels.

Screen 2 (+buav)
12G/6G/3G/HD/SD - SDI In*
(ST 2082 or quad 3G/HD) Screen 1
SDIIN T —>f - > >
SDIIN 2 —>| M”s'i\l?:i’“‘ r ) e — Analog/ User
. ————— | ¢ ¥7| Multi-split [/ Border . cc > Video > Digital 3> %’apT'cs H
. De-Serialize ARC Scaler/ Insert/ Vid Format | | Combiner/ Clock/LTC I:i;riy
. Input-to-PiP ® |Formatting | ® [ Formatting| \dentText | ® | Formatting Burn-In
Positioning | ® © © Burn-In
SDIIN 6 —3>| > > L T ‘ﬁ
NTP i
LTC RS-485 In | Glrnigz:'cts
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—>>4A
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* Six discrete PiP image input supported using 12G-SDI only. L[> > HDMI 2.0
Quad 3G-SDI consumes four SDI inputs per PiP. Encode QOut (2x)
9971-MV6-4K
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9971-MV6-4K ) 12G/6G/3G/HD/SD EXPANDABLE UHD MULTIVIEWERS
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SPECIFICATIONS

12G/6G/3G/HD/SD-SDI Inputs/Outputs
(6) 75Q inputs (max)
(8) 75€2 outputs (max)
SDI Formats Supported: SMPTE ST2082-1, ST2082-10, 424M, 292M, SMPTE 259M-C. All inputs/outputs 12G compliant and SDQS/2SI quad 3G compliant.
Return Loss:
> 15 dB up to 1.485 GHz
> 10 dB up to 3 GHz
> 7 dB up to 6 GHz
>5dB upto 12 GHz
Input Cable Length:
60m Belden 1694A cable at 11.88 Gbps
120m Belden 1694A cable at 2.97 Gbps
240m Belden 1694A cable at 1.485 Gbps
400m Belden 1694A cable at 270 Mbps
Output Signal Level: 800 mV + 10%
DC Offset: 0V + 50 mV
Rise and Fall Time @ 11.88 Gbps: < 45 ps
Alignment Jitter (12G/3G/HD/SD): < 0.3/0.3/0.2/0.2 Ul

HDMI Inputs (model 9971-MV6-4H-4K only)
(4) HDMI 2.0; type C-mini connector

HDMI Output
(2, max) HDMI 2.0 Output; type A standard connector

On-Screen Graphics Burn-In
Tally, PiP Identity Text (entered via Ul), per-PiP video format, CC. Clock, LTC burn-in from discrete external RS-485 or per-PiP VBI-based ATC_LTC or ATC_VITC timecode. User graphic
overlay import.

ORDERING INFORMATION

9971-MV6-4K 12G/6G/3G/HD/SD UHD Multiviewer with Six SDI Inputs
9971-MV6-4H-4K 12G/6G/3G/HD/SD UHD Multiviewer with Six SDI Inputs and Four HDMI 2.0 Inputs
+DUAL Dual Screen Option

+QC Quality Check Option. (Per-card license; provides +QC function for all 6 input channels.)

RM20-9971-B-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (8) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
GPIO/COMM (HD-15 connector), HDMI 2.0 Output (type A standard), 10/100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)

Note: RM20-9971-B rear module, when fitted to model 9971-MV6-4H-4K has four (4) HDMI inputs (type C mini). These inputs reside on the card assembly and project through a
cutout on the rear module. The connectors are net part of the rear module assembly.

RM20-9971-C-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs, GPIO/
COMM, (2) HDMI 2.0 Output (type A standard), 10/100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)
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9971-MV18-4K ) 12G/6G/3G/HD/SD 18-INPUT UHD MULTIVIEWER
- 0000000000000000000000000000000]

The Cobalt® 9971-MV18-4K 12G/6G/3G/HD/SD 18-Input UHD Multiviewer is part of Cobalt’s next generation of
advanced UHD high-capacity channel multiviewers for the openGear® platform. Full-flexibility design accommodates
12G/6G/3G/HD/SD-SDI and UHD1 3840x2160 Square Dlvision (SDQS) or Two-Sample Interleave (2Sl) quad 3G-SDI
based formats as I/0, and can output ST 2082 12G-SDI for single-wire 4K transport. Using 12G-SDI “single-wire” inputs,
up to 18 discrete PiP images can be supported. With both 12G-SDI and quad 3G-SDI inputs, the 9971-MV18-4K can
downconvert 12G and quad UHD. The 9971-MV18-4K provides up to two HDMI 2.0 outputs for economical 4K video
monitoring.

i ’.',lr'l.fn’.«

openEear The 9971-MV18-4K suite offers unprecedented ease of setup and also offers an unprecedented ease of use.

Fully-flexible layouts using any of several one-button template presets or fully customizable layouts using easy to use
sizing/positioning custom controls. Any template layout or custom layout changes can be done "on-the-fly" in real time,
without tedious setup or layout programs like many other multiviewer products. Graphical overlay features include user
text “burn-in” insertions that can correlate the images displayed with contextual information. Numerous preset layout formats are available, as well as custom layouts as desired. The
high-density openGear® design allows for up to five 9971-MV18-4K cards to be installed in one 2RU openGear® frame. Card control/monitoring is available via DashBoard user interface,
or Cobalt’s RESTful-based Reflex protocol.

High-density openGear comprehensive UHD multiviewer solution PiP Identity Text, Video Format, Closed Captioning, Clock burn-ins. LTC burn-in from
discrete external RS-485 or per-PiP VBI-based ATC_LTC or ATC_VITC timecode. User
graphic overlay import.

Allows easy, real-time “on the fly” custom layout changes without needing setup or
layout programs

— UHD 3840x2160 output raster support
Supports Square Division (SDQS) and Two-Sample Interleave (2SI) quad UHD formats

- —— Remote control/monitoring via Dashboard™ software, 0GCP-9000 remote control
Easy to configure PiP sizing and borders panels, or Cobalt’s RESTful-based Reflex protocol

Five year warranty

Dual Screen Option (+DUAL) - Enables dual head output to drive multiple monitors with different layouts. The input and output crosspoints are shared with the two independent
screen processors. All functions and layout choices are independently available for both screen processors.
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SPECIFICATIONS

12G/6G/3G/HD/SD-SDI Inputs/Outputs
(18) 75€2 inputs (max)
(4) 75€2 outputs (max)
SDI Formats Supported: SMPTE ST2082-1, ST2082-10, 424M, 292M, SMPTE 259M-C. All inputs/outputs 12G compliant and SDQS/2SI quad 3G compliant.
Return Loss:
> 15 dB up to 1.485 GHz
> 10 dB up to 3 GHz
> 7 dB upto 6 GHz
>5dB upto 12 GHz
Input Cable Length:
60m Belden 1694A cable at 11.88 Gbps
120m Belden 1694A cable at 2.97 Gbps
240m Belden 1694A cable at 1.485 Gbps
400m Belden 1694A cable at 270 Mbps
Output Signal Level: 800 mV + 10%
DC Offset: 0 V £ 50 mV
Rise and Fall Time @ 11.88 Gbps: < 45 ps
Alignment Jitter (12G/3G/HD/SD): < 0.3/0.3/0.2/0.2 Ul

HDMI Output
(2, max) HDMI 2.0 Output; type A standard connector

On-Screen Graphics Burn-In

Tally, PiP Identity Text (entered via Ul), per-PiP video format, CC. Clock, LTC burn-in from discrete external RS-485 or per-PiP VBI-based ATC_LTC or ATC_VITC timecode. User graphic
overlay import.

ORDERING INFORMATION
9971-MV18-4K 12G/6G/3G/HD/SD 18-Input UHD Multiviewer
+DUAL Dual Screen Option

RM20-9971-D-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (18) 12G/6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
GPIO/COMM, (2) HDMI 2.0 Output (type A standard), 10/100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

9902-UDX )» 3G/HD/SD UP-DOWN-CROSS CONVERTER/FRAME SYNC/
AUDIO EMBED/DE-EMBED with Multi-Input Auto-Changeover

The Cobalt” 9902-UDX 3G/HD/SD Up-Down-Cross Converter/Frame Sync/Audio Embed/De-Embed with
Multi-Input Auto-Changeover provides a high-density card-based solution that offers unprecedented multi-input
support and flexibility.

Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with
no baseband signal breakouts or add-ons. It interfaces with industry standard Windows Share folder systems to
receive non-proprietary text, XML, or similar plain text files, and converts and inserts realistic human-voice audio.
Option +EAS provides EAS crawl burn-ins directly from industry standard EAS devices such as Sage™.

Quality Check option +QC allows failover to alternate inputs based on user-configurable criteria such as black/frozen
frame or audio silence. Two discrete character burn strings can be inserted on output video, with each string inserted
as static text and/or insert only upon LOS. With option +T-SLATE, import of user trouble slate graphics is also
supported in addition to standard test pattern insert as an input LOS/quality event marker. A moving-box insertion
can serve as a dynamic raster confidence check even when the input video image is static.

The up/down/cross convert scaler is specifically designed for broadcast video progressive and interlaced formats, with full ARC control suitable for conversions to or from 4:3 and 16:9
aspect ratios. 3:2 pulldown optimization allows A-frame to use alignment correlated to received timecode or 6 Hz external input over GPI. AFD processing can detect an incoming AFD
code and correspondingly set scaling to track with AFD. Linear Frame Rate Conversion option +FRC allows conversion between virtually any SD/HD/3G format - from 525/625i to 1080p
and anything in-between - with conversion to and from NTSC and PAL available for all input and output formats. The 9902-UDX also provides analog CVBS video inputs and outputs, and
AES/analog audio embedding and de-embedding.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern
(audio routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control
access locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring.

FEATURES

Multi-input, with manual selection or intelligent
Auto-Changeover failover

Closed-captioning absence detection and flagging, with
GPO, automated alert email, go-to user preset, or other
actions

Auto-Changeover can be set to invoke failover for basic
input loss.

Moving-box/motion insertion enable serves as a dynamic
raster confidence check even in cases where the input
video image is static

Dual independent burn-in text string insertion allows
condition-based insertion (such as basic ID text for valid

Frame Sync with full H/V offset and manual/LOS video
pattern generator

3:2 pulldown optimization allows A-frame alignment
correlated to received timecode or 6 Hz external input
over GPI

Up/Down/Cross Conversion with user and AFD, VI, and
WSS ARC specifically tailored for broadcast video

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC,
with output/burn-in timecode using selected format

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

CVBS analog video I/0 and analog/AES embed /
de-embed available

Video options include color correction, and keying
Supports import of user trouble slate graphic file for LOS
failover insertion

Low-power/high-density design - less than 18 Watts per
card

Remote control/monitoring via Dashboard™ software or
0GCP-9000 remote control panels

Five year warranty

input and different text message for failover conditions)

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as
black/frozen frame, audio silence, and CC absence.

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during
switching transitions from one SDI input source to another to provide silence between
input switches.

Key/Fill Keyer (+KEYER) - Provides keying using independent SDI inputs for key and fill
signals. A separate preview SDI output is provided for observing key results before
applying to program video output. Alpha Threshold mode allows full-color key/fill using

low-cost PC-based graphics host where the same signal provides a shared key/fill input.

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text
to digital audio speech with no baseband signal breakouts or add-ons. High-quality
Text-To-Speech from Acapela Group.

Trouble Slate Import (+T-SLATE) - Allows uploading of up to three different user trouble
slate graphic file to card, with automated insertion controlled by GPI or other events.

Logo Insertion (+LOGO) - Allows uploading of user logo graphic file to card, with
automated insertion controlled by GPI or other events.

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into
baseband SDI. Message send can be triggered from automation GPI or other modes. Full
control of splice start, end, and cancel as well as pre-roll offsets.

Linear Frame Rate Conversion (+FRC) - Provides comprehensive high-quality standards
conversion utilizing Cobalt’s linear frame rate conversion to convert between virtually any
SD/HD/3G format.

Audio LTC (+LTC)

COBALTDIGITAL.COM

US SALES 800 669-1691

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) - Uses Time
Stamp data derived from broadcast automation to provide deterministic, frame-accurate
Digital Program Insertion (DPI) message embedding into SDI. The linear channel is
output with precise metadata marking the beginning and ending of each program and
commercial segment, optimizing it for automatic dissemination to CDN and VOD
systems.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with
extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation
clip.

Emergency Alert System Text Crawl Generation (+EAS) - Provides a single-card solution
for keying Emergency Alert System (EAS) text crawls in the active video and inserting
station identification logos. Compatible with Sage™, Dasdec™, and other EAS craw!
generators, with automated control insertion via presence of crawl data or GPI.

Extended Frame Sync Delay (+DLY)

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/
extraction access to DID/SDID ancillary data, with insert/extract to and from IP,
RS-232/RS-422 serial, and GPIO external interfaces. Bridge mode can be set to
preserve special/custom ANC packages when card scaler is enabled.

@

acapela

Il
DDE[_IEIEEI_

DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.

34



) FORMAT CONVERTERS COBALT

ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

9902-UDX ) 3G/HD/SD UP-DOWN-CROSS CONVERTER/FRAME SYNC/
AUDIO EMBED/DE-EMBED with Multi-Input Auto-Changeover
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SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear /0 module used.

Power
< 18 Watts

SDI Input/Outputs
Up to (4) 75 BNC inputs
Up to (4) 75Q BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync and scaler disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)
Note: SDI Return loss and receive cable length are affected by rear /0 module used. Specifications represent typical performance.

CVBS Video Input/Outputs
(1) 75€ BNC input
(1) 75€2 BNC output. CVBS can be upconverted to any supported SDI format; all formats can be downconverted to CVBS.
ADC resolution/sampling: 10-bit; 4x oversampling
DAC resolution/sampling: 10-bit; 16x oversampling
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75Q inputs (8 pair (16-Ch) max)
AES-3id 75Q outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(I/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)
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SPECIFICATIONS (cont.)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering.

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Timecode Insertion/Burn-In
Burn-in and embedded video output timecode selected via user controls from input video SMPTE embedded timecode and/or audio LTC. Burn-in enable/disable user controls. Configurable for burn-in
string of seconds, seconds:frames, seconds:frames:field. User controls for text size and H/V position.

Text Burn-In
(2) independent strings supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.

Embedded Audio Output
16-ch embedded. User crosspoint allows routing of any embedded channel to any embedded channel output. Multi-frequency tone generator for each audio output. Master delay control; range of -33
msec to +3000 msec.

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.

ORDERING INFORMATION

9902-UDX 3G/HD/SD Up-Down-Cross Converter/Frame Sync/Audio Embed/De-Embed with Multi-Input Auto-Changeover

RM20-9902-A/S 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNC, (3) 3G/HD/SD-SDI Processed or Reclocked Output BNCs (connections are per each Card 1 /
Card 2 connector bank)

RM20-9902-B 20-Slot Frame Rear I/0 Module (Standard-Width) (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Input BNC, (2) Balanced Analog Audio Inputs, (1) AES Input BNC, (1) 3G/HD/SD-SDI Output
BNC, (1) CVBS Processed Out BNC, (2) Balanced Analog Audio Outputs, (1) AES Output BNC

RM20-9902-C 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), GPIO/COMM
RJ-45 connector

RM20-9902-D-DIN 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS
Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3.)

RM20-9902-D-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1)
CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC.)

RM20-9902-E-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors DIN1.0/2.3.)

RM20-9902-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors HD-BNC.)

RM20-9902-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI Output
BNCs (GUI-selectable as processed or reclocked of selected input, (2) GPI, (2) GPO

RM20-9902-H-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9902-H-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9902-J-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1) CVBS
Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9902-J-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1)
CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)
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ORDERING INFORMATION (cont.)

RM20-9902-K-DIN 20-Slot Frame Rear /0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9902-K-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors HD-BNC)

RM20-9902-L-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethemet Port (All coaxial connectors DIN1.0/2.3)

RM20-9902-L-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethemet Port (All coaxial connectors HD-BNC)

RM20-9902-M/S-DIN 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors DIN1.0/2.3)

RM20-9902-M/S-HDBNC 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors HD-BNC)

RM20-9902-N-DIN 20-Slot Frame Rear 1/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI Outputs (1
with relay bypass protect) , (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial connectors
DIN1.0/2.3.)

RM20-9902-N-HDBNC 20-Slot Frame Rear /0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect) , (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial
connectors HD-BNC.)

Options:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+KEYER Key/Fill Keyer Option

+QC Quality Check Option

+CQS Clean and Quiet Switching Option

+FRC Linear Frame Rate Conversion Option

+LTC Audio LTC I/0 Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+DLY Extended Frame Sync Delay Option

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+T-SLATE User Trouble Slate Graphic Import Option

+L0GO Logo Insertion Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option
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BBG-1002-UDX )) 3G/HD/SD-SDI STANDALONE UP-DOWN-CROSS CONVERTER/FRAME SYNC/
AUDIO EMBED/DE-EMBED with Multi-Input Auto-Changeover

The Cobalt” BBG-1002-UDX 3G/HD/SD-SDI Standalone Up-Down-Cross Converter/Frame Sync/Audio
Embed-De-Embed with Multi-Input Auto-Changeover provides a high-density standalone unit that offers
unprecedented multi-input support and flexibility.

Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no
baseband signal breakouts or add-ons. It interfaces with industry standard Windows Share folder systems to receive
non-proprietary text, XML, or similar plain text files, and converts and inserts realistic human-voice audio into
user-configured audio channels. Option +EAS provides EAS crawl burn-ins directly from industry standard EAS devices
such as Sage™.

Quality Check option +QC allows failover to alternate inputs based on user-configurable subjective criteria such as
black/frozen frame. Two discrete character burn strings can be inserted on output video, with each string inserted as
static text and/or insert only upon LOS. With option +T-SLATE, import of user trouble slate graphics is also supported
in addition to standard test pattern insert as an input LOS/quality event marker. A moving-box insertion can be enabled to serve as a dynamic raster confidence check even when the
input video image is static. Included standard is closed captioning absence/presence detection for CEA 608/708 and line 21 SD closed captioning.

The up/down/cross convert scaler is specifically designed for broadcast video progressive and interlaced formats, with full ARC control suitable for conversions to or from 4:3 and 16:9
aspect ratios. 3:2 pulldown optimization allows A-frame to use alignment correlated to received timecode or 6 Hz external input over GPI. AFD processing can detect an incoming AFD
code and correspondingly set scaling to track with AFD. Linear Frame Rate Conversion option +FRC allows conversion between virtually any SD/HD/3G format - from 525/625i to 1080p
and anything in-between - with conversion to and from NTSC and PAL available for all input and output formats. The BBG-1002-UDX also provides analog CVBS video inputs and outputs,
and AES/analog audio embedding and de-embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1002-UDX can be remote-controlled using DashBoard™. GPIO allows direct input routing control
and status monitoring. The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1002-UDX allowing 3 units to be installed in a 1RU space (an
optional mounting tray is available that provides secure mounting of the units to a standard 19” frame).

FEATURES

39

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Multi-input, with manual selection or intelligent
Auto-Changeover failover

Closed-captioning absence detection and flagging, with
GPO, automated alert email, go-to user preset, or other
actions

Option +TTS provides Text-To-Speech synthesis, directly
converting EAS text to high-quality digital audio speech
with no baseband signal breakouts or add-on units

Up/Down/Cross Conversion with user and AFD, VI, and
WSS ARC specifically tailored for broadcast video

Supports import of user trouble slate graphic file for LOS
failover insertion

Auto-Changeover can be set to invoke failover for basic
input loss. Quality Check option (+QC) provides failover
on subjective criteria such as black/frozen frame or audio
silence. Threshold and hold-off are user configurable.

Moving-box/motion insertion enable serves as a dynamic
raster confidence check even in cases where the input
video image is static

Dual independent burn-in text string insertion allows
condition-based insertion (such as basic ID text for valid
input and different text message for failover conditions)

Frame Sync with full H/V offset and manual/LOS video
pattern generator

3:2 pulldown optimization allows A-frame alignment
correlated to received timecode or 6 Hz external input
over GPI

‘Eﬁ

acapela

COBALTDIGITAL.COM

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC,
with output/burn-in timecode using selected format

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

CVBS analog video I/0 and analog/AES embed /
de-embed available

Video options include CGMS support, color correction,
and keying

US SALES 800 669-1691

DIRECT +1 217-344-1243

Option +ANC adds full user VANC/HANC packet
insertion/extraction access to DID/SDID ancillary data
such as camera PTZ, SCTE 104, closed captioning, and
other specialized user payloads. Multi-mode setup
includes Bridge mode (device internal path with scaler
bypass bridging) or Insert/Extract modes for insert/
extract to or from IP/serial external interfaces. SMPTE
337 embed/de-embed allows serial user data to be
embedded and de-embedded over unused embedded
audio pairs.

Supports import of user trouble slate graphic file for LOS
failover insertion

Compact footprint - up to 3 units in a 1RU space.
Optional tray provides secure captive-fastener mounting
of 3 units in a 1RU tray.

Remote control/monitoring via DashBoard™ software,
0GCP-9000 Remote Control Panel, or Web Browser User
Interface

Five year warranty

Eﬂﬂsmﬂﬂ;
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BBG-1002-UDX )) 3G/HD/SD-SDI STANDALONE UP-DOWN-CROSS CONVERTER/FRAME SYNC/
AUDIO EMBED/DE-EMBED with Multi-Input Auto-Changeover

Quality Check (+QC) - Provides failover, alert, or user
presets action on criteria such as black/frozen frame,
audio silence, and CC absence.

Key/Fill Keyer (+KEYER) - Provides keying using
independent SDI inputs for key and fill signals. A
separate preview SDI output is provided for observing key
results before applying to program video output. Alpha
Threshold mode allows full-color key/fill using low-cost
PC-based graphics host where the same signal provides a
shared key/fill input.

Extended Frame Sync Delay (+DLY) - Increases frame
buffer to provide adjustable audio/video delay buffer
capacity to over 9 seconds for SD video, 1.5 seconds for
HD video, or 0.8 seconds for 3G video.

Trouble Slate Import (+T-SLATE) - Allows uploading of up
to three different user trouble slate graphic file to the BBG
unit, with automated insertion controlled by GPI or other
events.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option
(+SCTE104-FAST) - Uses Time Stamp data derived from
broadcast automation to provide deterministic,
frame-accurate Digital Program Insertion (DPl) message
embedding into SDI. The linear channel is output with
precise metadata marking the beginning and ending of
each program and commercial segment, optimizing it for
automatic dissemination to CDN and VOD systems.

Linear Frame Rate Conversion (+FRC) - Provides
comprehensive high-quality standards conversion
utilizing Cobalt’s linear frame rate conversion to convert
between virtually any SD/HD/3G format.

Text-To-Speech (+TTS) - Provides Text-To-Speech
synthesis, directly converting EAS text to digital audio
speech with no baseband signal breakouts or add-ons.
High-quality Text-To-Speech from Acapela Group.

Color Correction (+COLOR) - Full RGB color corrector
(offset, gain, gamma) with extended YCbCr proc controls
with white hard clip, white soft clip, black hard clip, and
saturation clip.

SCTE 104 Insertion (+SCTE104) - Provides generation/
insertion of SCTE 104 data into baseband SDI. Message
send can be triggered from automation GPI or other
modes. Full control of splice start, end, and cancel as
well as pre-roll offsets.

Ancillary Data Processor (+ANC). Provides full user
VANC/HANC packet insertion/extraction access to DID/
SDID ancillary data, with insert/extract to and from IP,
RS-232/RS-422 serial, and GPIO external interfaces.
Bridge mode can be set to preserve special/custom ANC
packages when scaler is enabled. SMPTE 337 embed/
de-embed allows serial user data to be embedded and
de-embedded over unused embedded audio pairs.

Logo Insertion Option (+LOGO) - Allows uploading of
user logo graphic file to BBG unit, with automated
insertion controlled by GPI or other events.

Emergency Alert System Text Crawl Generation (+EAS) -
Provides a single-device solution for keying Emergency
Alert System (EAS) text crawls in the active video and
inserting station identification logos. Compatible with
Sage™, Dasdec™, and other EAS crawl generators, with
automated control insertion via presence of crawl data or
GPI.

Clean and Quiet Switching Option (+CQS) - Provides
automatic audio muting during switching transitions from
one SDI input source to another to provide silence
between input switches.

Audio LTC I/0 (+LTC)

1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)

Redundant Power Supply Module (BBG-1000-PS)

HANC/VANC IP, Serial
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AUDIO EMBED/DE-EMBED with Multi-Input Auto-Changeover

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of model. See rear panel illustrations for I/0 complements offered.

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Minimum Latency (scaler and frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

CVBS Video Input/Outputs
(1) 75€ BNC input
(1) 75€ BNC output. CVBS can be upconverted to any supported SDI format; all formats can be downconverted to CVBS.
ADC resolution/sampling: 10-bit; 4x oversampling
DAC resolution/sampling: 10-bit; 16x oversampling
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
(1) AES-3id 75 BNC input
(1) AES-3id 75 BNC output
(2) Balanced analog audio inputs
(2) Balanced analog audio outputs
1/0 conforms to O dBFS = +24 dBu

Input Select/Auto-Changeover Failover

Manual selection (forced) of any input.

- Failover to alternate input on loss of target input. Failover invoked upon LOS and/or (with option +QC) user configurable parametric criteria such as black/frozen frame
or audio silence.
- Black frame trigger configurable for black intensity threshold and persistence time.
- Frozen frame trigger configurable for frozen percentage difference and persistence time.
- Audio silence trigger configurable for dBFS floor threshold and persistence time.

- Relay bypass SDI IN B to RLY BYP B upon loss of power.

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering.

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Timecode Insertion/Burn-In
Burn-in and embedded video output timecode selected via user controls from input video SMPTE embedded timecode and/or audio LTC. Burn-in enable/disable user controls. Configurable for burn-in
string of seconds, seconds:frames, seconds:frames:field. User controls for text size and H/V position.

Text Burn-In
(2) independent strings supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”. Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections. Weight: 6 Ib (2.8 kg)
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AUDIO EMBED/DE-EMBED with Multi-Input Auto-Changeover

ORDERING INFORMATION

BBG-1002-UDX 3G/HD/SD-SDI Stand-alone Up/Down/Cross Converting Frame Sync and Embedded Audio Proc with (4) 3G/HD/SD-SDI Input BNCs w/ (1) Relay Protect), (4) 3G/HD/SDI Output
BNCs, GPIO/COMM (RJ-45 connector), (1) Gigabit Ethernet, Looping Reference and Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

BBG-1002-UDX-B 3G/HD/SD-SDI Stand-alone Up/Down/Cross Converting Frame Sync and Audio Embedder/De-Embedder with (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Input BNC, (1) AES Input BNC,
(2) Balanced Analog Inputs, (1) 3G/HD/SDI Output BNC, (1) CVBS Output BNC, (1) AES Output BNC, (2) Balanced Analog Audio Outputs, (1) Gigabit Ethemet, Looping Reference I/0 and Redundant DC
Power Inputs (includes one BBG-1000-PS Power Supply)

BBG-1002-UDX-C 3G/HD/SD-SDI Stand-alone Up/Down/ Cross Converting Frame Sync and Audio Embedder/De-Embedder with (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Video In BNC, (2) AES In BNCs,
(2) Balanced Analog Audio Inputs, (1) 3G/HD/SDI Output BNC, (1) CVBS Video Out BNC), (2) AES Out BNCs, (2) Balanced Analog Audio Outputs, (1) Gigabit Ethernet, Looping Reference 1/0 and
Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

BBG-1002-UDX-D-DIN 3G/HD/SD-SDI Stand-alone Up/Down/Cross Converting Frame Sync and Audio Embedder/De-Embedder with (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio In, (6) AES
Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45 connector) (1) Gigabit Ethernet, Looping Reference and Redundant DC Power Inputs (includes one BBG-1000-PS
Power Supply; All coaxial connectors DIN 1.0/2.3)

BBG-1002-UDX-D-HDBNC 3G/HD/SD-SDI Stand-alone Up/Down/Cross Converting Frame Sync and Audio Embedder/De-Embedder with (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio In, (6)
AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45 connector) (1) Gigabit Ethernet, Looping Reference and Redundant DC Power Inputs (includes one
BBG-1000-PS Power Supply; all coaxial connectors HDBNC)

Options and Accessories:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+KEYER Key/Fill Keyer Option

+FRC Linear Frame Rate Conversion Option

+LTC Audio LTC 1/0 Option

+QC Quality Check Option

+CQS Clean and Quiet Switching Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Fielded units must be returned to Cobalt for installation of speech library SD memory card onto host unit as well as software
upload. Please contact Support for more information.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+T-SLATE User Trouble Slate Graphic Import Option

+L0OGO Logo Insertion Option

+DLY Extended Frame Sync Delay Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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9902-2UDX ) 3G/HD/SD-SDI DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED

The Cobalt® 9902-2UDX 3G/HD/SD-SDI Dual-Channel Up-Down-Cross Converter/Frame Sync/Audio Embed/
De-Embed offers two independent signal paths of up/down/cross conversion, frame sync, and audio embedding /
de-embedding in a single openGear® card. Using our HPF-9000 20-slot frame, this provides up to 40 channels of
processing in a single frame. The 9902-2UDX represents a new level of openGear packaging density!

The 9902-2UDX provides high-density that offers unprecedented multi-input support and flexibility. Dual independent
up/down/cross convert scalers are specifically designed for broadcast video formats, with full ARC control suitable
for conversions to or from 4:3 and 16:9 aspect ratios. AFD processing can detect an incoming AFD code and
correspondingly set scaling and ARC to track with AFD. This processor also allows independent custom ARC to be
applied for each incoming AFD code, and set the desired AFD code to be inserted on the output, even if there is no
code detected on the input. Analog video (CVBS) input, with AES and analog audio audio embedding and
de-embedding is also supported.

Audio embed adaptive SRC allows asynchronous 48 kHz AES audio to automatically sync with program video 48 kHz timing for glitch-free embedding. Individual, per-pair SRC auto-detects
and disables SRC when a Dolby pair is detected on an input pair. Bulk and per-channel audio delay controls easily address lip-sync issues. Quality Check option +QC allows failover to
alternate inputs based on user-configurable criteria such as black/frozen frame. Included standard is closed captioning absence/presence detection that allows CEA 608/708 and line
21 SD CC absence or presence to be detected, with event actions consisting of GPO, automated alert email actions, or go-to card user presets or other actions.

A convenient input crosspoint can select from up to four SDI inputs to be applied to either of the unit’s two processing paths. The input crosspoint allows manual or failover to alternate
inputs on loss of input conditions. Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or
add-ons. With option +ANC, the 9902-2UDX offers full VANC/HANC ancillary data packet de-embedding and embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control access
locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring.

FEATURES

Multi-input RP168 clean switch, with manual selection or CVBS analog video input and analog/AES embed /
GPI controlled input selection. Path inputs can also be
sourced from opposite path output with no external
patching.

Auto-Changeover can be set to invoke failover for basic
input loss. Quality Check option (+QC) provides alert
actions on criteria such as black/frozen frame, audio
silence, and closed-captioning absence. Threshold and
hold-off are user configurable.

Up/Down/Cross Conversion with user and AFD, VI, and
WSS ARC specifically tailored for broadcast video

Frame Sync with full H/V offset and manual/LOS video
pattern generator. Pattern generator for each channel can
provide raster/test pattern and patterns for LOS failover

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC

Advanced audio processing allows routing, gain, delay,
and flexible mixing as standard features

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

Video options include color correction

de-embed with 4-line Adaptive Comb Filter

Pattern generator for each channel can provide raster/
test pattern and patterns for LOS failover insertion

Low-power/high-density design - less than 18 Watts per
card

Remote control/monitoring via DashBoard™ software or
0GCP-9000 Remote Control Panel

Five year warranty

OPTIONS

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality

Text-To-Speech from Acapela Group.

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during switching transitions from one SDI input source to another to provide silence between input

switches.

Expanded Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD video,

or 0.8 seconds for 3G video.

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into baseband SDI. Message send can be triggered from automation GPI or other modes. Full
control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion (+SCTE104-FAST) - Uses Time Stamp data derived from broadcast automation to provide deterministic, frame-accurate Digital
Program Insertion (DPI) message embedding into SDI. The linear channel is output with precise metadata marking the beginning and ending of each program and commercial
segment, optimizing it for automatic dissemination to CDN and VOD systems.

Audio LTC 1/0 (+LTC)

COBALTDIGITAL.COM
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) FORMAT CONVERTERS COBALT

ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

9902-2UDX ) 3G/HD/SD-SDI DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED

Path 1 P, Serial
N ANC Data /0 Audio
Mux
- Timecode Col ﬂ_b Framesync
De- | olor Up/Down/Cross w/User H/V
eroeratee Select/Proc Correction Demux pConversion Video Offset [—————>| ([))feflsae);
(+coLom “ARC/ARD
LTCLTé/O - &D Pattern Gen ~ path 1| AES SRC
e Extended DLY| Audio Embed
(+DLY) Output
Dual-Path RP168 - | Routing
3G/HD/SD Input Select Path 1 Emb Audio
SDI In Crosspoint
From Frame —>>1 X
A—D — > 3G/HD/SD-SDI
> RCK Select Output |—3>2 | path 1/2
" s trom it > crosspoint|__ | proc/RCK
Path 1/2 Input 2 >
C—D| —| Rl xtract ~ Ref | 4| Out
Select Path 1/2 Quality Event
D—>| —] Internal —J>| Audio/Video/=3> petect (+qC)  [3>Automated
h1/2 CC Status Event Actions:
Path 1/. d_l> Audio Silence + Email Alerts Video » CVBS
Processe e —— +GPO DAC Out
(Internal loop-back) Eth 10/100/1000 Closed-Captioning +1/0 Routing Changes
CVBS In | Video t e";:; frame) DashBoard™/OGCP| w + User Preset Engage 2B
AD Monitor/Control Frozen/BIUNoVid | - -Statusviaserial P | o | = > AN-AUD Out
t (4-Ch)
[;,ZEAugilg
e-Embe > AES Out
Select/Status
Path 2 HANC/VANC IP, Serial
Extract/Insert ANC Data I/0 -
(+ANC) Audio
> " : Framesync Mux
(}E_%'\;"—»_—}AES Rx 1> Iozpa(h _>|De-seria|ize|—l>| Timecode I_l> Color __Dl_s\euﬁ,_p Up/Down/Cross o w/User H/V Delay
- r2io Select/Proc Correction Conversion | Video Offset  |——ou > Offset >
AN-AUD In—3>{ 2#BitL | Embed (+COLOR) ARC/ AFD
(4-Ch) ADC LTC 1/0 Ref \| Pattern Gen
— —>  Path2__>f AES SRC|
(+L10) Extended DLy| Audio Embed ;axdh 2
2> Audio
this color denotes option (+DLY) o ’SU(PU" De-Embed
Path 2 Emb Audio outing
9902-2UDX
CARD2 CARD1
i [
OGN
6=8% [0 w00
SDIINA SDINA SNA  SDINE LE" o o) S0 SDNNA  SDNINEB
Note: REMPAROC 1 thi E © @ (? g B
RCKPROC 4 o DA iﬁ' © QO e
SDIINC SDIINC ouputs whchcan be | sniiye myEes |. + é é v
rdvdaly et b T AESW @ @
mckocked O procEssed G
cutpnats of Pa ui{il ™ 1O @ "? 3. ALY BYP
SDIOUT1 | SDIOUT1 cumanilly-Saleched ingul S04 W D & SOHQUT 1A AMOUT
. olo) (o] (oo}
ALY BYP B b2 relay- : mmoa & 3
prieied pati whoh L 1”({} ug
SDIOUT2 | SDIOUT2 suwfﬁmlﬂd RCPROC 1 RCKPROC 3 ‘E} & ‘0 IE:I
cul ander nonmal
EEE0 0] [o%es  [smes ©
routes SO0 IN B o s S04 DUT XA BN OUT &8
SDIOUT3 | splouTs BMIC upon oss of pownd. [REKTPROC 3 REKPROC 4 ﬂ .E} ﬁ 'E'] HE) 'E} @ @ —T
Ty
RM20-9902-2UDX-AIS RM20-9902-2UDX-C RM20-9902-2UDX-D- RM20-9902-2UDX-E-  RM20-9902-2UDX-F
(DIN | HDBNC) (DIN HDBNC)
AL W " o
G O G‘, 3 E’ T To Ll ) e
r o]} T GOM_A_HX
=] =] =1 3 |5 comiaTm
. - = | ] @: & RO QT 2
| AL =) & - PO QT 1
Bl o |2 ! ew 3 GPORTH
. =] -] 2-GRm2
[ 28 L] 1-GRN
= ] simotncy (D) 2
o =] =| T mmivworT 1B W
o i
=] L L= o (ol é é Mot A e culpus
O == =1 e ik P of
= e o On omO O TTees
1 u
D = @0 @D o —
2
@ 0 QB oMo o) £ 1
e,
Kokzo] 3 E Kok:o) 3 E @« o &0
— ———
RM20-9902-2UDX-H- RM20-9902-2UDX-J- RM20-9902-2UDX-K RM20-9902-2UDX-L-
(DIN | HDBNC) (DIN | HDBNC) (DIN | HDBNC) (DIN | HDBNC)

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) FORMAT CONVERTERS COBALT

ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

9902-2UDX ) 3G/HD/SD-SDI DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED
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SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
< 18 Watts

SDI Input/Outputs
Up to (4) 75 BNC inputs
Up to (4) 75 BNC outputs (selectable as processed SDI Path 1 or Path 2, or selected input reclocked)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)
Note: SDI Return loss and receive cable length are affected by rear I/0 module used. Specifications represent typical performance.

CVBS Video Input/Outputs
(1) 75€ BNC input
(1) 75Q BNC output (selectable as Path 1 or Path 2 processed output). CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75€ inputs (8 pair (16-Ch) max)
AES-3id 75€2 outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

9902-2UDX ) 3G/HD/SD-SDI DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED

SPECIFICATIONS (cont.)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering. (ARC/AFD settings independent per processing path.)

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

GPI0/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Frame Reference Input
(2) reference from frame bus or selected program video ref sources. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.
Return Loss: >35 dB up to 5.75 MHz

ORDERING INFORMATION

9902-2UDX 3G/HD/SD-SDI Dual-Channel Up-Down-Cross Converter / Frame Sync / Audio Embed/De-Embed

RM20-9902-2UDX-A/S 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNC, (3) 3G/HD/SD-SDI Processed or Reclocked Output BNCs
(connections are per each Card 1 / Card 2 connector bank)

RM20-9902-2UDX-C 20-Slot Frame Rear /0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI OQutput BNC (with relay
bypass failover), (1) GPIO/COMM RJ-45 connector

RM20-9902-2UDX-D-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2)
3G/HD/SD-SDI Outputs, (1) CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9902-2UDX-D-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2)
3G/HD/SD-SDI Outputs, (1) CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC)

RM20-9902-2UDX- E-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Qutputs, (8) AES Outputs
(All coaxial connectors DIN1.0/2.3)

RM20-9902-2UDX-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs
(All coaxial connectors HD-BNC)ORD INFO

RM20-9902-2UDX-F 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass,
(3) 3G/HD/SD-SDI Output BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9902-2UDX-H-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI
Outputs, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9902-2UDX-H-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI
Outputs, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9902-2UDX-J-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/
HD/SD-SDI Outputs, (1) CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return
(All coaxial connectors DIN1.0/2.3.)

RM20-9902-2UDX-J-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4)
3G/HD/SD-SDI Outputs, (1) CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return
(All coaxial connectors HD-BNC.)

RM20-9902-2UDX-K-DIN 20-Slot Frame Rear /0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass
failover), (6) AES Inputs, (2) Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9902-2UDX-K-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay
bypass failover), (6) AES Inputs, (2) Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors HD-BNC)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

9902-2UDX ) 3G/HD/SD-SDI DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED

ORDERING INFORMATION (cont.)

RM20-9902-2UDX-L-DIN 20-Slot Frame Rear |/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each
crosspoint out), (1) CVBS Output, COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9902-2UDX-L-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each
crosspoint out), (1) CVBS Output, COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

RM20-9902-2UDX-M/S-DIN 20-Slot Frame Rear |/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each
Card 1 / Card 2 connector bank; all coaxial connectors DIN1.0/2.3)

RM20-9902-2UDX-M/S-HDBNC 20-Slot Frame Rear /0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each
Card 1 / Card 2 connector bank; all coaxial connectors HD-BNC)

RM20-9902-2UDX-N-DIN 20-Slot Frame Rear |/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio
Inputs, (8) 3G/HD/SD-SDI Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45
connector, 100/1000 BaseT Ethernet Port (All coaxial connectors DIN1.0/2.3.)

RM20-9902-2UDX-N-HDBNC 20-Slot Frame Rear I/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio
Inputs, (8) 3G/HD/SD-SDI Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45
connector, 100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)

RM20-9902-2UDX-P-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs (2 with independent relay bypass), (8) 3G/HD/SD-SDI Outputs (1x2 DA
output of each crosspoint out), COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9902-2UDX-P-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs (2 with independent relay bypass), (8) 3G/HD/SD-SDI Outputs (1x2
DA output of each crosspoint out), COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

Options:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+LTC Audio LTC I/0 Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card.
Pre-loaded SD card and instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+CQS Clean and Quiet Switching Option

+DLY Extended Frame Sync Delay Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1002-2UDX )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED

The Cobalt® BBG-1002-2UDX 3G/HD/SD-SDI Standalone Dual-Channel Up-Down-Cross Converter/Frame Sync/
Audio Embed/De-Embed offers two independent signal paths of up/down/cross conversion, frame sync, and audio
embedding /de-embedding in a single unit.

The BBG-1002-2UDKX provides a high-density standalone unit that offers unprecedented multi-input support and flexibility.
Dual independent up/down/cross convert scalers are specifically designed for broadcast video formats, with full ARC
control suitable for conversions to or from 4:3 and 16:9 aspect ratios. 3:2 pulldown optimization allows A-frame to use
alignment correlated to received timecode or 6 Hz external input over GPI. AFD processing can detect an incoming AFD code
and correspondingly set scaling and ARC to track with AFD. This processor also allows independent custom ARC to be
applied for each incoming AFD code, and set the desired AFD code to be inserted on the output, even if there is no code
detected on the input. Timecode can be received and prioritized among any standard SMPTE embedded or audio LTC
timecode, and in turn outputted on the output video (with burn-in also available). Various models additionally provide an
analog video (CVBS) input, with AES and analog audio audio embedding and de-embedding.

Audio embed adaptive SRC allows asynchronous 48 kHz AES audio to automatically sync with program video 48 kHz timing
for glitch-free embedding. Individual, per-pair SRC auto-detects and disables SRC when a Dolby pair is detected on an input pair. Bulk and per-channel audio delay controls easily address
lip-sync issues. Quality Check option +QC allows failover to alternate inputs based on user-configurable criteria such as black/frozen frame. Included standard is closed captioning
absence/presence detection that allows CEA 608/708 and line 21 SD CC absence or presence to be detected, with event actions consisting of GPO, automated alert email actions, or
go-to card user presets or other actions.

A convenient input crosspoint can select from up to four SDI inputs to be applied to either of the unit’s two processing paths. The input crosspoint allows manual or failover to alternate
inputs on loss of input conditions. Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or
add-ons. With option +ANC, the BBG-1002-2UDKX offers full VANC/HANC ancillary data packet de-embedding and embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1002-2UDX can be remote-controlled using DashBoard™. GPIO allows direct input routing
control and status monitoring. The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1002-2UDX allowing 3 units to be installed in a 1RU
space (an optional mounting tray is available that provides secure mounting of the units to a standard 19” frame).

FEATURES

Two independent processing paths

Up/Down/Cross Conversion with user and AFD, VI, and WSS
ARC specifically tailored for broadcast video

Video options include color correction

49

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Multi-input RP168 clean switch, with manual selection or GPI
controlled input selection. Path inputs can also be sourced
from opposite path output with no external patching.

Auto-Changeover can be set to invoke failover for basic input
loss. Quality Check option (+QC) provides alert actions on
criteria such as black/frozen frame, audio silence, and
closed-captioning absence. Threshold and hold-off are user
configurable.

Frame Sync with full H/V offset and manual/LOS video
pattern generator. Pattern generator for each channel can
provide raster/test pattern and patterns for LOS failover

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC, with
output/burn-in timecode using selected format

Advanced audio processing allows routing, gain, delay, and
flexible mixing as standard features

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

CVBS analog video input and analog/AES embed /
de-embed with 4-line Adaptive Comb Filter

Low-power/high-density design - less than 18 Watts

Compact footprint - up to 3 units in a 1RU space. Optional
tray provides secure captive-fastener mounting of 3 unitsin a
1RU tray.

Remote control/monitoring via DashBoard™ software,
0GCP-9000 Remote Control Panel, or Web Browser User
Interface

Five year warranty

OPTIONS

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality Text-To-Speech

from Acapela Group.

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during switching transitions from one SDI input source to another to provide silence between input

switches.

Expanded Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD video,

or 0.8 seconds for 3G video.

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into baseband SDI. Message send can be triggered from automation GPI or other modes. Full control of

splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) - Uses Time Stamp data derived from broadcast automation to provide deterministic, frame-accurate Digital
Program Insertion (DPI) message embedding into SDI. The linear channel is output with precise metadata marking the beginning and ending of each program and commercial segment,
optimizing it for automatic dissemination to CDN and VOD systems.

Audio LTC I/0 (+LTC)

1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)

COBALTDIGITAL.COM
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BBG-1002-2UDX )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED

Path 1 IP, Serial
> ANC Data I/0 Audio
Mux
. Timecode Col Audio Framesync
De-serialize olor _DI_ u Up/Down/Cross w/User H/V Del
Select/Proc Correction Demux pConversion Video Offset > O:fsae); > seriali
TC Burn-In (+COLOR) “TARC/AFD - erialize
Ref | Pattern Gen  path AES SRC
LTC 1/0 Extended DLy| Audio Embed
(+LTC) (+DLY) ;)utput
Dual-Path RP168 - 3>{Routing
3G/HD/SD Input Select Path 1 Emb Audio
SDI In Crosspoint
A—D Rk sel o —>>1| 3G/HD/SD-SDI
elect utput |—>2 | path 1/2
B> il (rom pey 2| crosspoint|__15.3 | Proc/RCK
Path 1/2 Input P) <t Out
c—>| —| Ref Extract Ref —>4 u
Select Path 1/2 Quality Event
D—>>| —] Internal —J>| Audio/Video/ =31 DelectyUQC) [—1> Automated
h1/2 CC Status R Event Actions:
Eat 1/ I Audio Silence - Email Alerts Video ~ CVBS
rocesse P p— DAC Out
(Internal loop-back) Closed-Captioning .
: Absence/Presence +1/0 Routing Changes
CVBS In —> Video e « User Preset Engage -
ADC Ethernet Dashboard™ Frozen/Blk/No Vid « Status via serial, IP . path > >AN-AUD Out
10/100/1000 Monitor/Control wtozm/\u?jio DAC (4-Ch)
GPIO Input De-Embed {}ESCSUI
Select/Status
Path 2 HANC/VANC IP, Serial
Extract/Insert ANC Data I/0 -
(+ANC) Audio
- Mux
AESIn » D> | To Path iali Timecode Color || Audio Up/Down/Cross \fvr/aUTeerS)ll—lr}\C/
(16-Ch) 1,2 De-serialize lect/P > ! Demux p: ¢ Video Delay
_ Ao Select/Proc Correction Conversion Offset | —————D et > Serialize
ﬁch-r{)\UD |n—l> ™ | Embed TC Burn-In (+COLOR) ARC / AFD m
- Ref
— > . ath 2> AES SRC
LTC I/Oqj Extended DLy| Audio Embed ';fj‘dhig
this color denotes option (Ere) (+DLY) o ROU”?“I De-Embed
Path 2 Emb Audio outing
BBG-1002-2UDX
Rear Panel
@ i‘ RCK/PROCOUT— SDIIND SDIINC SDIINA
12VDC ETHERNET I
GPIO
4 2 i
) comm RLYBYPB SDIINB
12VDC REF LOOP -2UDX-B
AES I/0 AESIN  SDIIN
,_AN-NIJ:D"%_‘ gH-Ir 01@ @IZ — cVBS —AN-AUD IN — r—AN-AUD OUT— @1 @
[HLLH c
T au ok | | Q0 FEREEEMEE S
2 1
8 B 5 1 eos —AN-AUD IN — —AN-AUD OUT—| *O
GPIO 6
o ©O OO, O oo TEIEEHETE o @
+ + + +
. A~ D OKO) O]
ik OuEs O O i3 13 1o
iy ©0 00 0 O m o
-2UDX-C ourBYP 4 3 2 1 -2UDX-D
AESIN  SDIIN
CcVBS COMM / GPIO

©1 ©c
o¥o 0
%)
[OL)

-2UDX-E

/l
acapela

AN-AUD IN/OUT

St (o)
AR

“© 3O
©©9900y0

COBALTDIGITAL.COM

US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




51

) FORMAT CONVERTERS COBALT

ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1002-2UDX )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED

SPECIFICATIONS

Note: Standard I/0 capabilities are limited to those shown in Rear Panel diagrams and listed in Ordering Information. Where specifications below list other 1/0 types and/or
complements, some combinations other than shown for standard models may be available as special order. Inquire with Sales for alternative I/0 availability.

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI Path 1 or Path 2, or selected input reclocked)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

CVBS Video Input/Outputs
(1) 75€2 BNC input
(1) 75€2 BNC output (selectable as Path 1 or Path 2 processed output). CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75€2 inputs (8 pair (16-Ch) max) AES-3id 75€2 outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering. (ARC/AFD settings independent per processing path.)

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections.
Weight: 6 Ib (2.8 kg)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1002-2UDX )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL UP-DOWN-CROSS CONVERTER /
FRAME SYNC / AUDIO EMBED/DE-EMBED

ORDERING INFORMATION

BBG-1002-2UDX 3G/HD/SD-SDI Standalone Dual-Channel Up-Down-Cross Converter/Frame Sync/Audio Embed/De-Embed available in the following rear-panel
1/0 configurations:

BBG-1002-2UDX-B (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/COMM RJ-45 connector

BBG-1002-2UDX-C-DIN (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio Inputs, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45
connector). (All coaxial connectors DIN 1.0/2.3)

BBG-1002-2UDX-C-HDBNC (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio Inputs, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45
connector).(All coaxial connectors HD-BNC)

BBG-1002-2UDX-D-DIN (4) 3G/HD/SD-SDI Inputs, (4) Balanced Analog Audio Inputs, (4) AES Inputs, (4) 3G/HD/SDI Outputs, (4) AES Outputs, (4) Balanced Analog Audio Outputs,
(1) CVBS Input, (1) CVBS Output. (All coaxial connectors DIN 1.0/2.3)

BBG-1002-2UDX-D-HDBNC (4) 3G/HD/SD-SDI Inputs, (4) Balanced Analog Audio Inputs, (4) AES Inputs, (4) 3G/HD/SDI Outputs, (4) AES Outputs, (4) Balanced Analog Audio Outputs,
(1) CVBS Input, (1) CVBS Qutput. (All coaxial connectors HD-BNC)

BBG-1002-2UDX-E-DIN (4) 3G/HD/SD-SDI Inputs, (4) Balanced Analog Audio Inputs, (4) AES Inputs, (4) 3G/HD/SDI Outputs, (4) AES Outputs, (4) Balanced Analog Audio Outputs, (1) CVBS
Input, (1) CVBS Output, GPIO/COMM. (All coaxial connectors DIN 1.0/2.3), Gigabit Ethernet, Looping Reference and Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

BBG-1002-2UDX-E-HDBNC (4) 3G/HD/SD-SDI Inputs, (4) Balanced Analog Audio Inputs, (4) AES Inputs, (4) 3G/HD/SDI Outputs, (4) AES Outputs, (4) Balanced Analog Audio Outputs, (1)
CVBS Input, (1) CVBS Output, GPIO/COMM. (All coaxial connectors HD-BNC), Gigabit Ethemet, Looping Reference and Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

Options and Accessories:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+LTC Audio LTC I/0 Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Fielded units must be returned to Cobalt for installation of speech library SD memory card onto host unit as well as software
upload. Please contact Support for more information.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+CQS Clean and Quiet Switching Option

+DLY Extended Frame Sync Delay Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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9903-UDX-ADDA )) 3G/HD/SD-SDI UNIVERSAL FORMAT CONVERTER with CVBS/YPbPr Video 1/0,
Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding

The Cobalt” 9903-UDX-ADDA 3G/HD/SD-SDI Universal Format Converter with CVBS/YPbPr Video I/0, Up/Down/
Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding provides a high-density
card-based solution that offers unprecedented multi-input support, flexibility, and ease of use and integration for SDI
and analog video and discrete audio. Frame sync provides glitch-free audio upon frame sync events, with video/audio
offsets user configurable. Audio embed adaptive SRC allows asynchronous 48 kHz AES audio to automatically sync
with program video 48 kHz timing for glitch-free embedding. Individual, per-pair SRC auto-detects and disables SRC
when a Dolby pair is detected on an input pair.

With option +ANC, the 9903-UDX-ADDA offers full VANC/HANC ancillary data packet de-embedding and embedding
for 3G/HD/SD-SDI streams. The easy to use interface allows direct access to DID and SDID locations to extract or
insert user data such as camera PTZ, SCTE 104, closed-captioning read/insert, GPI/GPO via ANC, or other specialized
user payloads. Data can be extracted and inserted within the card, bypassing the scaler (Bridge mode), or inserted
and/or extracted to and from external interface via serial or IP interfaces.

Multiple SDI input ports allow selection from multiple input sources with failover. Both CVBS and component analog
video is supported both as inputs and outputs.
The up/down/cross convert scaler is specifically designed for broadcast video formats, with full ARC control suitable for conversions to or from 4:3 and 16:9 aspect ratios. Timecode can
be received and prioritized among any standard SMPTE embedded or audio LTC timecode.
Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern
(audio routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control
access locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring.

Multi-input, with failover switching Full audio crosspoint with delay control and 5.1-to-stereo | Available color correction option
downmix available for all audio outputs

Universal 1/0 support - analog CVBS and component Low-power/high-density design - less than 13 Watts per

inputs and outputs, as well as analog and AES audio
embed/de-embed. 10-bit processing with 5-line
adaptive comb filtered SD Y/C separation.

Frame Sync with full H/V offset and manual/LOS video

Option +ANC adds full user VANC/HANC packet
insertion/extraction access to DID/SDID ancillary data
such as camera PTZ, SCTE 104, closed captioning, and
other specialized user payloads. Multi-mode setup
includes Bridge mode (card internal path with scaler
bypass bridging) or Insert/Extract modes for insert/

card

Remote control/monitoring via Dashboard™ software or
0GCP-9000 remote control panels

Five year warranty

pattern generator

Up/Down/Cross Conversion with user and AFD, VI, and
WSS ARC specifically tailored for broadcast video

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC

extract to or from IP/serial external interfaces.

Audio LTC I/0 (+LTC)

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/
extraction access to DID/SDID ancillary data, with insert/extract to and from IP,
RS-232/RS-422 serial, and GPIO external interfaces. Bridge mode can be set to
preserve special/custom ANC packages when card scaler is enabled.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with
extended YCbCr proc controls with white hard clip, white soft clip, black hard clip, and
saturation clip

COBALTDIGITAL.COM

US SALES 800 669-1691

SCTE 104 Insertion Option (+SCTE104) - Provides generation/insertion of SCTE 104
data into baseband SDI. Message send can be triggered from automation GPI or other
modes. Full control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) - Uses Time
Stamp data derived from broadcast automation to provide deterministic,
frame-accurate Digital Program Insertion (DPI) message embedding into SDI. The linear
channel is output with precise metadata marking the beginning and ending of each
program and commercial segment, optimizing it for automatic dissemination to CDN
and VOD systems.
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9903-UDX-ADDA )) 3G/HD/SD-SDI UNIVERSAL FORMAT CONVERTER with CVBS/YPbPr Video 1/0,
Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding
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9903-UDX-ADDA )) 3G/HD/SD-SDI UNIVERSAL FORMAT CONVERTER with CVBS/YPbPr Video 1/0,
Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear /0 module used.

Power
<13 Watts

SDI Input/Outputs
Up to (2) 75€2 BNC inputs
Up to (4) 75Q BNC outputs
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Note: SDI Return loss and receive cable length are affected by rear |/0 module used. Specifications represent typical performance.

Analog Video Input/Outputs
(1) 75Q BNC CVBS input
(1) 75Q BNC CVBS output. CVBS can be upscaled to any supported SDI format; all SDI formats can be downconverted to CVBS.
(3) 75Q BNC Component Video inputs (Y, Cb, Cr)
(3) 75Q BNC Component Video outputs (Y, Cb, Cr)
ADC resolution: 10-bit
Sampling frequency: 54 MHz (4x over-sampling SD)
SD Y/C separation: 5-line Adaptive Comb Filter
SD Freq. Response: + 0.25 dB to 5.5 MHz
SD SNR: > 55 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%
HD Freq. Response: Y 30 MHz., PbPr 15 MHz
HD SNR: > 55 dB to 30 MHz (unweighted)

Discrete Audio Input/Outputs
(8) AES-3id 75Q BNC input
(8) AES-3id 75 BNC output
(2) Balanced analog audio inputs
(2) Balanced analog audio outputs
1/0 conforms to O dBFS = +24 dBu
Analog Input Impedance: >10 kQ
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Input Clip Level: +24 dBu (0O dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering.

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.
Return Loss: >35 dB up to 5.75 MHz
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9903-UDX-ADDA )) 3G/HD/SD-SDI UNIVERSAL FORMAT CONVERTER with CVBS/YPbPr Video 1/0,
Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding

ORDERING INFORMATION

9903-UDX-ADDA 3G/HD/SD-SDI Universal Format Converter with CVBS/YPbPr Video I/0, Up/Down/Cross Conversion, Frame Sync, AES and Analog
Audio Embedding / De-Embedding

RM20-9903-B 20-Slot Frame Rear I/0 Module (Standard Width) (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Input BNC, (2) Balanced Analog Audio Inputs, (2) AES Input BNCs, (1) 3G/HD/SD-SDI Output
BNC, (1) CVBS Video Out BNC, (2) Balanced Analog Audio Outputs, (2) AES Output BNCs

RM20-9903-D-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS
Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9903-D-HDBNC 20-Slot Frame Rear |/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1)
CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC)

RM20-9903-E 20-Slot Frame Rear I/0 Module (Standard Width) (1) 3G/HD/SD-SDI Input BNC, Component/CVBS Video In BNCs, (1) AES In BNC, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI
Output BNCs, (1) GPIO/COMM RJ-45 connector

RM20-9903-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, Component/CVBS Video Out BNCs, (1) AES Out BNC, (2) Balanced Analog Audio Outputs, (1) 3G/HD/
SD-SDI Output BNC, (1) GPIO/COMM RJ-45 connector

RM20-9903-G/S-DIN 20-Slot Frame Rear |/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors DIN1.0/2.3)

RM20-9903-G/S-HDBNC 20-Slot Frame Rear |/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors HD-BNC)

RM20-9903-H-DIN 20-Slot Frame Rear |/0 Module (Double Width) (2) 3G/HD/SD-SDI Inputs, (1) Component/CVBS Video In, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (6) 3G/HD/SD-SDI
Outputs, (1) Component/CVBS Video Out, (8) AES Outputs, (2) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9903-H-HDBNC 20-Slot Frame Rear |/0 Module (Double Width) (2) 3G/HD/SD-SDI Inputs, (1) Component/CVBS Video In, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (6) 3G/HD/SD-SDI
Outputs, (1) Component/CVBS Video Out, (8) AES Outputs, (2) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC)

+LTC Audio LTC I/0 Option

+COLOR Color Correction Option

+ANC Ancillary Data Processor

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1003-UDX-ADDA ) 3G/HD/SD-SDI STANDALONE UNIVERSAL FORMAT CONVERTER /FRAME SYNC with CVBS/
YPbPrVideo 1/0, Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding

The Cobalt” BBG-1003-UDX-ADDA 3G/HD/SD-SDI Standalone Universal Format Converter/Frame Sync with CVBS/
YPbPr Video 1/0, Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding provides
a high-density standalone solution that offers unprecedented multi-input support, flexibility, and ease of use and
integration for SDI and analog video and discrete audio. Frame sync provides glitch-free audio upon frame sync events,
with video/audio offsets user configurable. Audio embed adaptive SRC allows asynchronous 48 kHz AES audio to
automatically sync with program video 48 kHz timing for glitch-free embedding. Individual, per-pair SRC auto-detects and
disables SRC when a Dolby pair is detected on an input pair.

With option +ANC, the BBG-1003-UDX-ADDA offers full VANC/HANC ancillary data packet de-embedding and embedding
for 3G/HD/SD-SDI streams. The easy to use interface allows direct access to DID and SDID locations to extract or insert
user data such as camera PTZ, SCTE 104, closed-captioning read/insert, GPI/GPO via ANC, or other specialized user
payloads. Data can be extracted and inserted within the unit, bypassing the scaler (Bridge mode), or inserted and/or
extracted to and from external interface via serial or IP interfaces.

Multiple SDI input ports allow selection from multiple input sources with failover. Both CVBS and component analog video is supported both as inputs and outputs.

The up/down/cross convert scaler is specifically designed for broadcast video formats, with full ARC control suitable for conversions to or from 4:3 and 16:9 aspect ratios. Timecode can
be received and prioritized among any standard SMPTE embedded or audio LTC timecode.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1003-UDX-ADDA can be remote-controlled using DashBoard™. GPIO allows direct input routing
control and status monitoring. The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1003-UDX-ADDA allowing 3 units to be installed in a
1RU space (an optional mounting tray is available that provides secure mounting of the units to a standard 19” frame).

FEATURES

57

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC

Multi-input, with failover switching

Universal 1/0 support - analog CVBS and component
inputs and outputs, as well as analog and AES audio
embed/de-embed. 10-bit processing with 5-line
adaptive comb filtered SD Y/C separation.

Frame Sync with full H/V offset and manual/LOS video
pattern generator

Up/Down/Cross Conversion with user and AFD, VI, and
WSS ARC specifically tailored for broadcast video

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

Option +ANC adds full user VANC/HANC packet
insertion/extraction access to DID/SDID ancillary data
such as camera PTZ, SCTE 104, closed captioning, and
other specialized user payloads. Multi-mode setup
includes Bridge mode (device internal path with scaler
bypass bridging) or Insert/Extract modes for insert/
extract to or from IP/serial external interfaces.

Available color correction option

Low-power/high-density design - less than 13 Watts

Compact footprint - up to 3 units in a 1RU space.
Optional tray provides secure captive-fastener mounting
of 3 units in a 1RU tray.

Remote control/monitoring via DashBoard™ software,
0GCP-9000 Remote Control Panel, or Web Browser User
Interface

Five year warranty

Audio LTC I/0 (+LTC)

SCTE 104 Insertion Option (+SCTE104) - Provides generation/insertion of SCTE 104

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/
extraction access to DID/SDID ancillary data, with insert/extract to and from IP,
RS-232/RS-422 serial, and GPIO external interfaces. Bridge mode can be set to
preserve special/custom ANC packages when scaler is enabled.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with
extended YCbCr proc controls with white hard clip, white soft clip, black hard clip, and
saturation clip

data into baseband SDI. Message send can be triggered from automation GPI or other
modes. Full control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) - Uses Time
Stamp data derived from broadcast automation to provide deterministic,
frame-accurate Digital Program Insertion (DPI) message embedding into SDI. The linear
channel is output with precise metadata marking the beginning and ending of each
program and commercial segment, optimizing it for automatic dissemination to CDN
and VOD systems.

1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)

COBALTDIGITAL.COM

US SALES 800 669-1691

DIRECT +1 217-344-1243

Redundant Power Supply Module (BBG-1000-PS)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1003-UDX-ADDA ) 3G/HD/SD-SDI STANDALONE UNIVERSAL FORMAT CONVERTER /FRAME SYNC with CVBS/
YPbPrVideo 1/0, Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1003-UDX-ADDA ) 3G/HD/SD-SDI STANDALONE UNIVERSAL FORMAT CONVERTER /FRAME SYNC with CVBS/
YPbPrVideo 1/0, Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding

SPECIFICATIONS

Power
< 13 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (2) 75€2 BNC inputs
Up to (4) 75Q BNC outputs
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Note: SDI Return loss and receive cable length are affected by rear I/0 module used. Specifications represent typical performance.

Analog Video Input/Outputs
(1) 752 BNC CVBS input
(1) 75Q BNC CVBS output. CVBS can be upscaled to any supported SDI format; all SDI formats can be downconverted to CVBS.
75Q BNC Component Video inputs (Y, Cb, Cr)
75 BNC Component Video outputs (Y, Ch, Cr)
ADC resolution: 10-bit
Sampling frequency: 54 MHz (4x over-sampling SD)
SD Y/C separation: 5-line Adaptive Comb Filter
SD Freq. Response: + 0.25 dB to 5.5 MHz
SD SNR: > 55 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%
HD Freq. Response: Y 30 MHz., PbPr 15 MHz
HD SNR: > 55 dB to 30 MHz (unweighted)

Discrete Audio Input/Outputs
(8) AES-3id 75 BNC input
(8) AES-3id 75€2 BNC output
(2) Balanced analog audio inputs
(2) Balanced analog audio outputs
1/0 conforms to O dBFS = +24 dBu
Analog Input Impedance: >10 kQ
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Input Clip Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering.

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections.
Weight: 6 1b (2.8 kg)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1003-UDX-ADDA ) 3G/HD/SD-SDI STANDALONE UNIVERSAL FORMAT CONVERTER /FRAME SYNC with CVBS/
YPbPrVideo 1/0, Up/Down/Cross Conversion, Frame Sync, AES and Analog Audio Embedding / De-Embedding
e

ORDERING INFORMATION

BBG-1003-UDX-ADDA 3G/HD/SD-SDI Standalone Universal Format Converter/Frame Sync with CVBS/YPbPr Video /0, Up/Down/Cross Conversion, Frame Sync, AES and Analog
Audio Embedding / De-Embedding available in the following rear-panel 1/0 configurations:

BBG-1003-UDX-ADDA-B (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Input BNC, (2) Balanced Analog Audio Inputs, (2) AES Input BNCs, (1) 3G/HD/SD-SDI Output BNC, (1) CVBS Out BNC, (2)
Balanced Analog Audio Outputs, (2) AES Output BNCs

BBG-1003-UDX-ADDA-D-DIN (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS Processed Output, (8) AES
Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3)

BBG-1003-UDX-ADDA-D-HDBNC (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS Processed Output, (8)
AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC)

BBG-1003-UDX-ADDA-E (1) 3G/HD/SD-SDI Input BNC, Component/CVBS In BNCs, (1) AES In BNC, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Output BNCs, (1) GPIO/COMM RJ-45
connector

BBG-1003-UDX-ADDA-F (2) 3G/HD/SD-SDI Input BNCs, Component/CVBS Out BNCs, (1) AES Out BNC, (2) Balanced Analog Audio Outputs, (1) 3G/HD/SD-SDI Output BNC, (1) GPIO/COMM
RJ-45 connector

Options and Accessories:
+LTC Audio LTC I/0 Option

+COLOR Color Correction Option

+ANC Ancillary Data Processor Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

9902-UDX-DSP )) 3G/HD/SD-SDI UP-DOWN-CROSS CONVERTER / FRAME SYNC /
AUDIO EMBED/DE-EMBED with DSP Audio Options Support

The Cobalt” 9902-UDX-DSP 3G/HD/SD-SDI Up-Down-Cross Converter / Frame Sync / Audio Embed/De-Embed
with DSP Audio Options Support provides a high-density card-based solution that offers unprecedented multi-input
support and flexibility. The 9902-UDX-DSP offers a DSP-based platform that supports multiple audio DSP options.
When optioned with various audio processing options, the DSP-based processing core (which supports numerous
simultaneous processing engines) uses license “credits” which allows flexible tailoring of multiple proc function
instances. The 9902-UDX-DSP provides much more flexibility than other audio processors that used fixed processing
assets (for example, this flexibility allows “trading” credits for more Dolby encoders while backing out of loudness
processors or other engine assets).

The up/down/cross convert scaler is specifically designed for broadcast video progressive and interlaced formats, with
full ARC control suitable for conversions to or from 4:3 and 16:9 aspect ratios. 3:2 pulldown optimization allows A-frame
to use alignment correlated to received timecode or 6 Hz external input over GPI. AFD processing can detect an incoming AFD code and correspondingly set scaling to track with AFD. The
9902-UDX-DSP also provides analog CVBS video inputs and outputs, and AES/analog audio embedding and de-embedding.

Audio proc options include Dolby® Real-Time Loudness Leveling automatic loudness processing, Dolby® encode/decode, and Linear Acoustic® UPMAX™ automatic upmixing. DSP options
can be ordered with new-card purchase, or field-installed as software option upgrades without removing the card from its frame. Included as standard features are downmixing, flex mixing,
and full AES and balanced analog audio embed/de-embed. Also included standard is bulk and per-channel audio delay controls that easily address lip-sync issues. Option +TTS provides
high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern
(audio routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control
access locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring.

FEATURES

DSP-based platform supports multiple audio DSP
options, with multiple instances available using
allocatable license “credits” - our largest DSP capacity

Up/Down/Cross Conversion with user and AFD, VI, and
WSS ARC specifically tailored for broadcast video

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Dolby encoding/decoding, loudness processing, and

Full audio crosspoint with 5.1-to-stereo downmix and flex
mixing available for all audio outputs

Auto Adjust feature helps assure lip sync by assessing
and alerting where DSP processing requires matching
video delay

Moving-box/motion insertion serves as a dynamic raster
confidence check even in cases where the input video
image is static. Dual-string character/timecode burn-in.

Remote control/monitoring via Dashboard™ software or
0GCP-9000 remote control panels

CVBS analog video 1/0 and analog/AES embed /
de-embed available

High-density design

Hot-swappable

Five year warranty

upmixing DSP audio options available

OPTIONS

Dolby® Real-Time Loudness Leveling Automatic Loudness Processing Options (+DSP-RTLL) - Provides advanced loudness processing with comprehensive parametric controls. Available as
surround 5.1 and stereo 2.0. (See Ordering Information for full details)

Dolby® Encoder Options (+DSP-ENCD) - Available as 5.1 and 2.0 Dolby Digital/Digital Plus Encode. (See Ordering Information for full details.)

Dolby® Decoder Options (+DSP-DEC) - Provides Dolby Digital, Digital Plus, and E decode

Linear Acoustic® UPMAX™ Upmixing (+DSP-UPMIX-LA) - Provides automatic 2.0-to-5.1 Linear Acoustic® UPMAX™ upmixing

Linear Acoustic® AEROMAX™ Loudness Processor Options (+DSP-LP) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Audyne ITU Loudness Leveler Options (+DSP-ITU) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Quality Check Option (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence

Clean & Quiet Switching Option (+CQS) - Provides automatic audio ramp-down and up during input switching events

Text-To-Speech Option (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality
Text-To-Speech from Acapela Group.

Emergency Alert System Text Crawl Generation Option (+EAS) - Provides a single-card solution for keying Emergency Alert System (EAS) text crawls in the active video and inserting station
identification logos. Compatible with Sage™, Dasdec™, and other EAS crawl generators, with automated control insertion via presence of crawl data or GPI.

Add Extended Delay Option (+DLY)

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Trouble Slate Import (+T-SLATE) - Allows uploading of up to three different user trouble slate graphic file to card, with automated insertion controlled by GPI or other events

Logo Insertion (+LOGO) - Allows uploading of user logo graphic file to card, with automated insertion controlled by GPI or other events

Ancillary Data Processor Option (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data, with insert/extract to and from IP and GPIO external
interfaces

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) Provides deterministic, frame-accurate Digital Program Insertion (DPI) message embedding into SDI, optimizing it for
automatic dissemination to CDN and VOD systems

Audio LTC I/0 Option (+LTC)

]
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9902-UDX-DSP )) 3G/HD/SD-SDI UP-DOWN-CROSS CONVERTER / FRAME SYNC /
AUDIO EMBED/DE-EMBED with DSP Audio Options Support
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

9902-UDX-DSP )) 3G/HD/SD-SDI UP-DOWN-CROSS CONVERTER / FRAME SYNC /
AUDIO EMBED/DE-EMBED with DSP Audio Options Support

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
24 Watts (includes +DSP options)

SDI Input/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync and scaler disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)
Note: SDI Return loss and receive cable length are affected by rear I/0 module used. Specifications represent typical performance.

CVBS Video Input/Outputs
(1) 75 BNC input
(1) 75€2 BNC output. CVBS can be upconverted to any supported SDI format; all formats can be downconverted to CVBS.
ADC resolution/sampling: 10-bit; 4x oversampling
DAC resolution/sampling: 10-bit; 16x oversampling
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75€2 inputs (8 pair (16-Ch) max)
AES-3id 75Q outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(I/0 conforms to 0 dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering.

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Timecode Insertion/Burn-In
Burn-in and embedded video output timecode selected via user controls from input video SMPTE embedded timecode and/or audio LTC. Burn-in enable/disable user controls. Configurable for burn-in
string of seconds, seconds:frames, seconds:frames:field. User controls for text size and H/V position.

Text Burn-In
(2) independent strings supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

9902-UDX-DSP )) 3G/HD/SD-SDI UP-DOWN-CROSS CONVERTER / FRAME SYNC /
AUDIO EMBED/DE-EMBED with DSP Audio Options Support

SPECIFICATIONS (cont.)

Embedded Audio Output
16-ch embedded. User crosspoint allows routing of any embedded channel to any embedded channel output. Multi-frequency tone generator for each audio output. Master delay control; range of -33
msec to +3000 msec.

GPI0/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.

ORDERING INFORMATION

9902-UDX-DSP 3G/HD/SD-SDI Up-Down-Cross Converter / Frame Sync / Audio Embed/De-Embed with DSP Audio Options Support

Note: On this DSP-equipped card, an adjacent card will net fit into the immediately adjacent slot to the front-of-frame right. (For example, if DSP-equipped card is in slot 8, an adjacent card will not fit in
slot 9. This would be the case of an adjacent card that installs into an odd frame slot, or the case where a Split Rear Module serves two cards in the adjacent odd/even slot pairs (in this example
slots 9/10)).

RM20-9902-B 20-Slot Frame Rear I/0 Module (Standard Width) (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Video Input BNC, (2) Balanced Analog Audio Inputs, (1) AES Input BNC, (1) 3G/HD/SD-SDI
Output BNC, (1) CVBS Output BNC, (1) AES Output BNC, (2) Balanced Analog Audio Outputs

RM20-9902-C 20-Slot Frame Rear I/0 Module (Standard Width) (1) 3G/HD/SD-SDI Input BNC, (8) AES 1/0 BNCs (I/0 switch selectable), (1) 3G/HD/SD-SDI Output BNC

RM20-9902-D-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS
Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9902-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1)
CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC)

RM20-9902-E-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9902-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors HD-BNC)

RM20-9902-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI Output
BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9902-H-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3)

RM20-9902-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC)

RM20-9902-)-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1) CVBS
Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3)

RM20-9902-)-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1)
CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC)

RM20-9902-K-DIN 20-Slot Frame Rear /0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9902-K-HDBNC 20-Slot Frame Rear |/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO RJ-45 connector (All coaxial connectors HD-BNC)

RM20-9902-L-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9902-L-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethemet Port (All coaxial connectors HD-BNC)

RM20-9902-N-DIN 20-Slot Frame Rear |/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI Outputs
(1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO RJ-45 connector, 100/ 1000 BaseT Ethernet Port
(All coaxial connectors DIN1.0/2.3)

RM20-9902-N-HDBNC 20-Slot Frame Rear I/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO RJ-45 connector, 100/1000 BaseT Ethernet Port
(All coaxial connectors HD-BNC)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

9902-UDX-DSP )) 3G/HD/SD-SDI UP-DOWN-CROSS CONVERTER / FRAME SYNC /
AUDIO EMBED/DE-EMBED with DSP Audio Options Support

ORDERING INFORMATION (cont.)

Options:

+DSP-RTLL-5.1 Dolby® RTLL™ 5.1-Channel Loudness Processor Option

+DSP-RTLL-2.0 Dolby® RTLL™ Stereo Loudness Processor Option

+DSP-ENCD-5.1 Dolby® Digital/Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital/Digital Plus 2.0 Encoder

+DSP-DEC Dolby® Decoder

+DSP-UPMIX-LA Linear Acoustic® UPMAX™ 2.0-to-5.1 Upmixer

+DSP-LP-5.1 Linear Acoustic® AEROMAX™ 5.1-Channel Loudness Processor Option

+DSP-LP-2.0 Linear Acoustic® AEROMAX™ 2-Channel Loudness Processor Option

+DSP-ITU-5.1 Audyne ITU 5.1-Channel Loudness Leveler Option (1)

+DSP-ITU-2.0 Audyne ITU 2.0-Channel Loudness Leveler Option (1)

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+T-SLATE User Trouble Slate Graphic Import Option

+L0GO Logo Insertion Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

+DLY Extended Frame Sync Delay Option

+LTC Audio LTC I/0 Option

+CQS Clean & Quiet Switching Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

(1) Manufactured under license from Audyne Inc.
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

BBG-1002-UDX-DSP )) 3G/HD/SD-SDI STANDALONE UP-DOWN-CROSS CONVERTER/
FRAME SYNC/ AUDIO EMBED-DE-EMBED with DSP Audio Options Support

The Cobalt” BBG-1002-UDX-DSP 3G/HD/SD-SDI Standalone Up-Down-Cross Converter/Frame Sync/Audio
Embed-De-Embed with DSP Audio Options Support provides a high-density standalone solution that offers
unprecedented multi-input support and flexibility. The BBG-1002-UDX-DSP offers a DSP-based platform that supports
multiple +DSP audio options. When optioned with various audio processing options, the DSP-based processing core
(which supports numerous simultaneous processing engines) uses license “credits” which allows flexible tailoring of
multiple proc function instances. The BBG-1002-UDX-DSP provides much more flexibility than other audio processors
that used fixed processing assets (for example, this flexibility allows “trading” credits for more Dolby encoders while
backing out of loudness processors or other engine assets).

Audio proc +DSP options include Dolby® Real-Time Loudness Leveling automatic loudness processing, Dolby® encode/
decode, and Linear Acoustic® UPMAX™ automatic upmixing. DSP options can be ordered with new-card purchase, or
field-installed as software option upgrades without disconnecting the unit. Included as standard features are
downmixing, flex mixing, and full AES and balanced analog audio embed/de-embed. Also included standard is bulk
and per-channel audio delay controls that easily address lip-sync issues. Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech
with no baseband signal breakouts or add-ons. Quality Check option +QC checks for and acts upon user-configurable criteria such as black/frozen frame, audio silence or CC absence.

The up/down/cross convert scaler is specifically designed for broadcast video progressive and interlaced formats, with full ARC control suitable for conversions to or from 4:3 and 16:9
aspect ratios. 3:2 pulldown optimization allows A-frame to use alignment correlated to received timecode or 6 Hz external input over GPI. AFD processing can detect an incoming AFD
code and correspondingly set scaling to track with AFD. The BBG-1002-UDX-DSP also provides analog CVBS video inputs and outputs, and AES/analog audio embedding and
de-embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1002-UDX-DSP can be remote-controlled using DashBoard™. GPIO allows direct input routing
control and status monitoring. The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1002-UDX-DSP allowing 3 units to be installed in a 1RU
space (an optional mounting tray is available that provides secure mounting of the units to a standard 19” frame).

FEATURES

DSP-based platform supports multiple audio DSP
options, with multiple instances available using
allocatable license “credits” - our largest DSP capacity

Dolby encoding/decoding, loudness processing, and
upmixing DSP audio options available

Auto Adjust feature helps assure lip sync by assessing
and alerting where DSP processing requires matching
video delay

Full audio crosspoint with 5.1-to-stereo downmix
(standard) available for all audio outputs

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

CVBS analog video 1/0 and analog/AES embed /
de-embed available

Moving-box/motion insertion enable serves as a dynamic
raster confidence check even in cases where the input
video image is static. Dual-string character/timecode
burn-in.

‘Eﬁ

acapela

Advanced audio processing allows routing, gain, smooth
delay, and flexible mixing as standard features

Option +TTS provides Text-To-Speech synthesis, directly
converting EAS text to high-quality digital audio speech
with no baseband signal breakouts or add-on units

Up/Down/Cross Conversion with user and AFD, VI, and
WSS ARC specifically tailored for broadcast video

Supports import of user trouble slate graphic file for LOS
failover insertion

3:2 pulldown optimization allows A-frame alignment
correlated to received timecode or 6 Hz external input
over GPI

Option +ANC adds full user VANC/HANC packet
insertion/extraction access to DID/SDID ancillary data
such as camera PTZ, SCTE 104, closed captioning, and
other specialized user payloads. SMPTE 337 embed/
de-embed allows serial user data to be embedded and
de-embedded over unused embedded audio pairs.

Compact footprint - up to 3 units in a 1RU space.
Optional tray provides secure captive-fastener mounting
of 3 units in a 1RU tray.

Remote control/monitoring via DashBoard™ software,
0OGCP-9000 Remote Control Panel, or Web Browser User
Interface

Five year warranty

Eﬂﬂsmﬂﬂ;
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BBG-1002-UDX-DSP )) 3G/HD/SD-SDI STANDALONE UP-DOWN-CROSS CONVERTER/

FRAME SYNC/ AUDIO EMBED-DE-EMBED with DSP Audio Options Support

Dolby® Real-Time Loudness Levelling Automatic
Loudness Processing Options (+DSP-RTLL) - Provides
advanced loudness processing with comprehensive
parametric controls. Available as surround 5.1 and stereo
2.0. (See Ordering Information for full details.)

Dolby® Encoder Options (+DSP-ENCD) - Available as 5.1
and 2.0 Dolby Digital and Digital Plus Encode. (See
Ordering Information for full details.)

Dolby® Decoder Options (+DSP-DEC) - Provides Dolby
Digital, Digital Plus, and E Decode.

Linear Acoustic® UPMAX™ Upmixing (+DSP-UPMIX-LA) -
Provides automatic 2.0-to-5.1 Linear Acoustic® UPMAX™
upmixing.

Linear Acoustic® AEROMAX™ Loudness Processor
Options (+DSP-LP) - Available as surround 5.1 and
stereo 2.0. (See Ordering Information for full details.)

Audyne ITU Loudness Leveler Options (+DSP-ITU) -
Available as surround 5.1 and stereo 2.0. (See Ordering
Information for full details.)

Linear Frame Rate Conversion (+FRC) - Provides
comprehensive high-quality standards conversion utilizing
Cobalt’s linear frame rate conversion to convert between
virtually any SD/HD/3G format.

Quality Check Option (+QC) - Provides failover, alert, or
user presets action on criteria such as black/frozen
frame, audio silence, and CC absence.

Logo Insertion (+LOGO) - Allows uploading of user logo
graphic file to card, with automated insertion controlled
by GPI or other events.

Clean & Quiet Switching Option (+CQS) - Provides
automatic audio ramp-down and up during input
switching events.

Text-To-Speech Option (+TTS) - Provides Text-To-Speech
synthesis, directly converting EAS text to digital audio
speech with no baseband signal breakouts or add-ons.
High-quality Text-To-Speech from Acapela Group.

Color Correction (+COLOR) - Full RGB color corrector
(offset, gain, gamma) with extended YCbCr proc controls
with white/black hard clip, white soft clip, and saturation
clip.

SCTE 104 Insertion (+SCTE104) - Provides generation/
insertion of SCTE 104 data into baseband SDI. Message
send can be triggered from automation GPI or other modes.
Full control of splice start, end, and cancel as well as pre-roll
offsets.

Trouble Slate Import (+T-SLATE) - Allows uploading of up
to three different user trouble slate graphic file to card,
with automated insertion controlled by GPI or other
events.

Emergency Alert System Text Crawl Generation (+EAS) -
Provides a single-device solution for keying Emergency
Alert System (EAS) text crawls in the active video and
inserting station identification logos. Compatible with
Sage™, Dasdec™, and other EAS crawl generators, with
automated control insertion via presence of crawl data or
GPI.

Add Extended Delay Option (+DLY)

Audio LTC I/0 (+LTC)

Ancillary Data Processor Option (+ANC) - Provides full
user VANC/HANC packet insertion/extraction access to
DID/SDID ancillary data, with insert/extract to and from
IP and GPIO external interfaces.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option
(+SCTE104-FAST) Provides deterministic,
frame-accurate Digital Program Insertion (DPI) message
embedding into SDI, optimizing it for automatic
dissemination to CDN and VOD systems.

1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)

Redundant Power Supply Module (BBG-1000-PS)

Dual-String Character/
Timecode Burn
Trouble Slate
CC Detect/ _nsert (+TSLATE) _
5O Formatting Logo Insert
3G/HD/SD _ > RLY Bypass (to Output (+LOGO)
nle; RLY B¥P B)*
-SDIIn ected Color Up/Down/Cross \9
Selected Input RCK . i Conversion/ARC
A D Multi-Input —J>(to Output Correction [~ S”d'o D Framesync
B 2 S| Select/ Crosspoint) (+COLOR) emux e NhR / Detail w/User H/V
= . nhancement
C > Failover _1> Timecode Offset
D ™ Processing Ref —J> Pattern Gen
Wings D <
Video i Wings Insert
cvBsin—3  anc select 9 3G/HD/SD - SDI Out
RLY
Quality Event __RLYBYP Relay BYPB
Detect (+QC) Copy 1A\ | protect* D>
Audio Silence Audio _ Audio DSP
Closed-Captioning _Mux Upmixing 1
Absence/Presence Delay (+DSP-UPMIX) | —P>| Serialize —1> Outout
S ——— utpu
Frozen/BIk/No Vid ——>{ Offset | ) Doy rTLL put L—3>7
S (+DSP-RTLL) Crosspoint H
AES In }>| AES Rx > Output e Selected —3>3
Routing Dolby AC-3/E Input RCK >
24-Bi Encode/Decode —>>4
AN-AUD In—3>| 2% C't > (see text) i
Ethernet DashBoard™ Video > CVBS
10/100/1000 X > Monitor/Control DAC Out
This color denotes I/0 only on ZSABC“ ——> AN-AUD Out
certain models. this color denotes option
See Ordering Information. > AES Tx >AES Out
*SDI I/0 and bypass are a function of model. Refer to rear panel
1/O illustrations and model descriptions for more information.
SDI output RLY BYP B outputs copy of SDI Out 1 crosspoint selection
|SnDr|1?r:'r2-aI operation. In power loss failover, RLY BYP B passive outputs BBG-1002-UDX-DSP
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

BBG-1002-UDX-DSP )) 3G/HD/SD-SDI STANDALONE UP-DOWN-CROSS CONVERTER/
FRAME SYNC/ AUDIO EMBED-DE-EMBED with DSP Audio Options Support

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of model. See rear panel illustrations for I/0 complements offered.

Power
24 Watts (includes +DSP options). Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75Q BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync and scaler disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

CVBS Video Input/Outputs
(1) 75 BNC input
(1) 75Q BNC output. CVBS can be upconverted to any supported SDI format; all formats can be downconverted to CVBS.
ADC resolution/sampling: 10-bit; 4x oversampling
DAC resolution/sampling: 10-bit; 16x oversampling
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75€ inputs (8 pair (16-Ch) max)
AES-3id 75Q outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering.

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Timecode/Text Insertion/Burn-In
Burn-in and embedded video output timecode selected via user controls from input video SMPTE embedded timecode and/or audio LTC. Burn-in enable/disable user controls. Configurable for burn-in
string of seconds, seconds:frames, seconds:frames:field. User controls for text size and H/V position. (2) independent text strings supported. Independent insertions controls for enable/disable and
enable upon LOS. User controls for text size and H/V position

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear panel RJ-45 GPIO/COMM jack (where equipped).

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”. Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections. Weight: 6 Ib (2.8 kg)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

BBG-1002-UDX-DSP )) 3G/HD/SD-SDI STANDALONE UP-DOWN-CROSS CONVERTER/
FRAME SYNC/ AUDIO EMBED-DE-EMBED with DSP Audio Options Support

ORDERING INFORMATION

BBG-1002-UDX-DSP 3G/HD/SD-SDI Standalone Up-Down-Cross Converter/Frame Sync/Audio Embed-De-Embed with DSP Audio Options Support with (4) 3G/HD/SD-SDI Input BNCs w/ (1) Relay
Protect), (4) 3G/HD/SDI Output BNCs, GPIO/COMM (RJ-45 connector), (1) Gigabit Ethernet, Looping Reference and Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

BBG-1002-UDX-DSP-B 3G/HD/SD-SDI Standalone Up-Down-Cross Converter/Frame Sync/Audio Embed-De-Embed with DSP Audio Options Support with (1) 3G/HD/SD-SDI Input BNC, (1) CVBS
Input BNC, (1) AES Input BNC, (2) Balanced Analog Inputs, (1) 3G/HD/SDI Output BNC, (1) CVBS Output BNC, (1) AES Output BNC, (2) Balanced Analog Audio Outputs, (1) Gigabit Ethernet, Looping
Reference 1/0 and Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

BBG-1002-UDX-DSP-C 3G/HD/SD-SDI Standalone Up-Down-Cross Converter/Frame Sync/Audio Embed-De-Embed with DSP Audio Options Support with (1) 3G/HD/SD-SDI Input BNC, (1) CVBS
Video In BNC, (2) AES In BNCs, (2) Balanced Analog Audio Inputs, (1) 3G/HD/SDI Output BNC, (1) CVBS Video Out BNC), (2) AES Out BNCs, (2) Balanced Analog Audio Outputs, (1) Gigabit Ethernet,
Looping Reference |/0 and Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

BBG-1002-UDX-DSP-D-DIN 3G/HD/SD-SDI Standalone Up-Down-Cross Converter/Frame Sync/Audio Embed-De-Embed with DSP Audio Options Support with (4) 3G/HD/SD-SDI Inputs, (2) Balanced
Analog Audio In, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45 connector) (1) Gigabit Ethernet, Looping Reference and Redundant DC Power Inputs
(includes one BBG-1000-PS Power Supply; All coaxial connectors DIN 1.0/2.3)

BBG-1002-UDX-DSP-D-HDBNC 3G/HD/SD-SDI Standalone Up-Down-Cross Converter/Frame Sync/Audio Embed-De-Embed with DSP Audio Options Support with (4) 3G/HD/SD-SDI Inputs, (2)
Balanced Analog Audio In, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45 connector) (1) Gigabit Ethernet, Looping Reference and Redundant DC Power
Inputs (includes one BBG-1000-PS Power Supply; all coaxial connectors HDBNC)

Options and Accessories:

+DSP-RTLL-5.1 Dolby® RTLL™ 5.1-Channel Loudness Processor Option

+DSP-RTLL-2.0 Dolby® RTLL™ Stereo Loudness Processor Option

+DSP-ENCD-5.1 Dolby® Digital/Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital/Digital Plus 2.0 Encoder

+DSP-DEC Dolby® Decoder

+DSP-UPMIX-LA Linear Acoustic® UPMAX™ 2.0-to-5.1 Upmixer

+DSP-LP-5.1 Linear Acoustic® AEROMAX™ 5.1-Channel Loudness Processor Option

+DSP-LP-2.0 Linear Acoustic® AEROMAX™ 2-Channel Loudness Processor Option

+DSP-ITU-5.1 Audyne ITU 5.1-Channel Loudness Leveler Option (1)

+DSP-ITU-2.0 Audyne ITU 2.0-Channel Loudness Leveler Option (1)

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+T-SLATE User Trouble Slate Graphic Import Option

+LOGO Logo Insertion Option

+FRC Linear Frame Rate Conversion Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

+DLY Extended Frame Sync Delay Option

+LTC Audio LTC I/0 Option

+CQS Clean & Quiet Switching Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Craw! Generation Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)

(1) Manufactured under license from Audyne Inc.
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BBG-1002-UDX-DSP )) 3G/HD/SD-SDI STANDALONE UP-DOWN-CROSS CONVERTER/
FRAME SYNC/ AUDIO EMBED-DE-EMBED with DSP Audio Options Support
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9902-UDX-DSP-CI ) 3G/HD/SD-SDI/CVBS CHANNEL INTEGRATOR — UDX/FRAME SYNC
with Video Optimization, Advanced Audio DSP Features, and SFP 1/0 Options

The Cobalt® 9902-UDX-DSP-CI Channel Integrator provides a comprehensive signal conversion and processing feature
set designed to condition ingest Analog and Digital Audio and Video signals to meet comprehensive output requirements.
The 9902-UDX-DSP-CI Channel Integrator provides a powerful, high-density 3G/HD/SD-SDI/CVBS Up/Down/Cross
Converter-Frame Sync and Embedder/De-Embedder platform with support for the following optional features:

* Linear Frame Rate Standards Conversion Option

* RGB Color Correction Option

* Trouble Slate Insertion Option

* Logo Generator Option

* External SFP Cage Hardware Option * Dolby® Encode/Decode Options

* HDMI, Fiber, IP ST2110, ST2022-6 SFP Options * Stereo to Surround Sound Upmixing Option
Along with the extensive list of features and options, the 9902-UDX-DSP-CI offers comprehensive high-quality standards
conversion utilizing Cobalt’s linear frame rate conversion to convert between virtually any SD/HD/3G format - 25/50, 29.97/30/59.94/60, and 23.98/24 (both film and PsF) from 525/
625i to 1080p and anything in-between - with conversion to and from NTSC and PAL available for all input and output formats (see next page for full conversion matrix). This broad
flexibility makes the 9902-UDX-DSP-CI perfect for international signal aggregators and distributors in the Cable, DBS, and OTT markets.
1/0 Capabilities
In addition to accepting and providing 3G/HD/SD-SDI I/0 and CVBS 1/0, the 9902-UDX-DSP-CI accommodates a wide array of baseband I/0, including:

* Externally-accessible SFP cage option allows flexible added 1/0, including fiber, HDMI, and IP.

* Accepts up to 16 channels (8 pairs) of discrete unbalanced AES (AES-3id) embed/de-embed. Per-pair SRC can be applied to consumer (non-professional) digital audio sources

to synchronize to 48 kHz video.

* Full audio crosspoint between embedded channels, balanced analog I/0 and AES 1/0.
As content delivery platforms evolve, conversion and processing systems need to be as comprehensive and cost effective as possible. Content providers/aggregators are tasked with
receiving various signal types and standards and formatting them to the exact video, audio and metadata configuration needed on a per channel basis, and need an easy to deploy means
of integrating and optimizing the components that comprise a modern broadcast. Designed to address these evolving needs in the densest foot print possible, the 9902-UDX-DSP-CI
Channel Integrator provides the signal conversion and processing tool set needed to conform analog and digital audio and video signals and their associated metadata to meet
sophisticated channel delivery requirements.

Flexibility and advanced video processing including broadcast quality Up/Down/Cross conversion with Noise Reduction and Detail Enhancement makes the 9902-UDX-DSP-CI perfect for
rentals and international signal aggregators and distributors in all Lmarkets. The Channel Integrator is offered with a wide range of rear I/0 options and can be configured with a SFP 1/0
port option which adds support for either HDMI, fiber optic, or IP (SMPTE 2110 or SMPTE 2022-6).

FEATURES

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080pSF, 1080p Noise Reduction and Detail Enhancement provide image quality optimization
Supports SNMP and Cobalt’s Reflex (JSON) Protocols

* Emergency Alert Crawl Generator Option
* Text-To-Speech Generator Option

* Real-Time Loudness Leveling (RTLL) Loudness
Processing Options

High-density openGear comprehensive signal integration solution

Optionally accepts SMPTE resolution and frame rate signals via HDMI allowing for
computer and consumer A/V sources to be ingested

Up/Down/Cross Conversion with user and AFD, VI, and WSS ARC specifically tailored for
broadcast video

DSP-based platform supports multiple audio DSP options, with multiple instances
available using allocatable license “credits” - our largest DSP capacity

Remote control/monitoring via Dashboard™ software or 0GCP-9000 remote control
panels

Auto Adjust feature helps assure lip sync by assessing and alerting where DSP
processing requires matching video delay

Hot-swappable

Five year warranty

Frame Sync provides audio/video offsets as desired

Note: Options or ordering line items denoted as “-“ are hardware-based options/items. These Color Correction Option (+COLOR) provides full RGB color corrector (offset, gain, gamma) with
options are available as factory-installed only on new product, or product returned to Cobalt extended YCbCr proc controls with white hard clip, white soft clip, black hard clip, and
saturation clip

for factory installation.

Option -CI-SFP provides externally-accessible SFP cage allowing flexibly added 1/0, including Linear Acoustic® AEROMAX™ Loudness Processor Options (+DSP-LP) - Available as surround

fiber I/0, and HDMI (See Ordering Information for SFP types available)

5.1 and stereo 2.0. (See Ordering Information for full details.)

Quality Check Option (+QC) provides failover, alert, or user presets action on criteria such as
black/frozen frame, audio silence, and CC absence

Audyne ITU Loudness Leveler Options (+DSP-ITU) - Available as surround 5.1 and stereo 2.0.
(See Ordering Information for full details.)

Trouble Slate Option (+T-SLATE) provides automated insertion controlled by screened
user-selectable events (such as LOS or frozen/black frame)

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to
digital audio speech with no baseband signal breakouts or add-ons

Logo Insertion Option (+LOGO) provides insertion for branding local or destination branding
requirements

Linear Frame Rate Conversion Option (+FRC)

Clean & Quiet Switching Option (+CQS) - Provides automatic audio ramp-down and up during
input switching events

Key/Fill Keyer Option (+KEYER)

Emergency Alert System Text Crawl Generation Option (+EAS)

Audio LTC 10 Option (+LTC)

Extended Frame Sync Delay Option (+DLY)

COBALTDIGITAL.COM

US SALES 800 669-1691

Upmixing Option (+DSP-UPMIX-LA) provides high-quality Linear Acoustic® UPMAX™
2.0-to-5.1 upmixing

Dolby Options (+DSP-ENC and +DSP-DEC) provide numerous Dolby encode and decode
options (See Ordering Information for more info)

Loudness Processing Options (+DSP-RTTL) provide numerous Dolby Real-Time Loudness
Leveling loudness processing options (See Ordering Information for more info)

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into
baseband SDI. Message send can be triggered from automation GPI or other modes. Full
control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion (+SCTE104-FAST) - Uses Time Stamp data
derived from broadcast automation to provide deterministic, frame-accurate Digital Program
Insertion (DPI) message embedding into SDI.
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9902-UDX-DSP-CI ) 3G/HD/SD-SDI/CVBS CHANNEL INTEGRATOR — UDX/FRAME SYNC
with Video Optimization, Advanced Audio DSP Features, and SFP 1/0 Options

Trouble Slate
Insert (+T-SLATE)

Logo Insert
CC Detect/ (+LOGO)
3G/HD/SD Formatting ‘9
-SDI In
* Selected Input Color R Framesync
L B > Multi-Input > ReK (to Output Correction|-J> Audio gp/Do"".”/C/‘X’;é w/User HV —
. Select/ Crosspoint) (+COLOR) Demux onversion Offset
D > Failover - - NR / Detail Pattern Gen
3> De-serialize Timecode Ref —J>{ Fat€rn »en
vid Processing Enhancement Erame Rate
CVBS In—J> Video — onversion
ADC IFrom Wings—J> Wings Insert (+FRC)
nput _
Rear Module Select | Key/Fill — Key/Fill <1
_Cl- (+KEYER)
SFP Cage (-CI-SFP) Quality Event
Rx}> |—3> To Input Select Detect (+QC) 3G/HD/SD - SDI Out —
qu Erom Oqtgut | Aujio Silence Audio Audio DSP —
< rosspoin Closed-Captionin T s
Absence/PpresencS 7MUX Hg?;qm,r&;ﬂx) [ serialize > Output ﬁ1
T e—— —T> Delay - ! = [
Frozen/Blk/No Vid Offset Dolby RTLL selected Crosspoint . i 4
AES In —D@ I (+DSP-RTLL) Input RCK— =
(16-Ch) Output _
n Routing Dolby E/ AC-3
AN-AUD In Audio Encode/Decode
(Ch 1-4) _D@ > (see text)

Video > CVBS
DAC Out
I>AES Out

1> AES Tx {6-ch)

Ethernet 10/100/1000 < > DashBoard™/OGCP Audio
this color denotes option (on frame) Monitor/Control 1> 24-Bit DAC > AN'AU?“_%%

Note: Option -CI-SFP consumes SDI IN C and SDI OUT 4A. 9902-UDX-DSP-CI

© ~ ©
—— 5 s | (2|28 5 3

gt dlelc|z|ala|s|ala|e|s|B|8|s|s|s|s|s|s|3|8|&|8|818|8
wn wn —— — —— o o o o o o o j-X [ o Qo o j-X

'I' Blg § § § § é‘ § § § glgl8/8|8|8|8|8|8|8|8|8|8|8|8|8 Standards Conversion Table
[P0 - B N N B A B A B A I A B A I A e B e R N A R I R RS
525i5094| ¢ | o[ e[ e | o | e | e | e o o e | o] e| e| e e e e | e|e| e e fe|e]|e]|e
625i50| o | | o | o | o] | o] o || || o ||| || ||| e]|e]e N
720p23.98) * | e | | o ||| | o[ |o|]|]| o o | o[ e | o e | o e o | e e
720024 o | o ||| || l*|*] |||l °|°|<|°|°|°]|°]|¢
720p25| ¢ | | e || e ||| oo |oe|e|e]e|e]e o] e o]e o] ]| e
72002007 © | | | * | | l*] ]|l |*]*]|° ||| ||| °|°|<|°]¢°
720030 o | | el ]l 1]l ]l ]clelc]-]°]°]¢
720p50| ¢ | e | e || e[| e || e[| e]efe]e oe]e o]e ]| e]|e e
72005994 | | || | l*]*] | l|*]| ||| °|°||°|°|°|°|<|+]¢°
720p60| | | e || e[| e ||| oo e]e oe]e o]e e]e|e]|ee]|e e
1080i50| | o | o | | | | ||| || ||| o] || e|e]|ele]|e]e]e
1080i59.94| | | o | o | e[ e | o | | e | e | o o o | o] e| e e e e e e|e| e efe]fe
1080i60| | o | o | | | | ||| || ||| o|e]|e|e]|e|e]|ecle]|e]e]e
1080PSF 23.98 . . . . . . . . . . . . . . . . . . . . . . . . . .
1080PsE24| o | o | o | o | o | o] o | o] o | o] o o] o o] o] o] o] o] e|e]|e]e
1080PSF 25 . . . . . . . . . . . . . . . . . . . . . . . . . .
1080PsF20.97| o | o | o | o | o | o | o | o] o | o] o | o] o | o] o || o] ||| o]|c]e]e
1080PSF 30 . . . . . . . . . . . . . . . . . . . . . . . . . .
1080p23.98] * | = | | = || || ||l || || ||| [°[[<|°|°|°][¢
1080p24| o [ | e[ ][] e[| ][] [ ][ ][] ][]]"
1080p25| * | o | = | *| ||l |l || ||| | || ||| |+]c¢
1080p29.97) ¢ [ | e | el ][] ][] ]"
1080p30| * | o | = | | | | ||l || ||| || || || |s]|°|°]c¢
1080p50) ¢ [ | e[ ][] e[| e[|l ][] [ ][] ][ ]]"
1080p59.94] o | = | o | = | || ||l || ||| [|[|°||°]|¢
1080p60| o [ o | o[ e | e[ o] e[ o] e o] e o] e|e]|e|[e]|e|[e]|]e|[e]|e|[e]|e|[e]|e]|e

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) FORMAT CONVERTERS COBALT

ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

9902-UDX-DSP-CI ) 3G/HD/SD-SDI/CVBS CHANNEL INTEGRATOR — UDX/FRAME SYNC
with Video Optimization, Advanced Audio DSP Features, and SFP 1/0 Options
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9902-UDX-DSP-CI ) 3G/HD/SD-SDI/CVBS CHANNEL INTEGRATOR — UDX/FRAME SYNC
with Video Optimization, Advanced Audio DSP Features, and SFP 1/0 Options

SPECIFICATIONS

Power
24 Watts (including +DSP options)
Add 3 Watts for option -CI-SFP

SDI Input/Outputs
(4) 75Q inputs (max)
(5) 752 outputs (max) (1 with relay bypass protect)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter 3G/HD/SD: <2.0/1.0/0.2 Ul
Minimum Latency (scaler and frame sync disabled):
SD: 127 pixels; 9.4 us
720p: 330 pixels; 4.45 us
1080i: 271 pixels; 3.65 us
1080p: 361 pixels; 2.43 us

CVBS Video Input/OQutputs
(1) 75€2 BNC input
(1) 75€2 BNC output. CVBS can be upconverted to any supported SDI format; all inputs can be downconverted to CVBS.
CVBS ADC resolution: 10-bit
CVBS ADC sampling: 4x over-sampling
CVBS DAC resolution: 10-bit
CVBS DAC sampling: 16x over-sampling
Y/C separation: 4-line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/OQutputs
AES-3id 75€ inputs (8 pair (16-Ch) max)
AES-3id 75Q outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering.

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Audio Conversion Format
48 kHz sampling, 24-bit. Auto-SRC bypass for Dolby inputs. Analog audio 1/0 conforms to +24 dBu <=> 0 dBFS.

Note: Fiber specifications are typical, and only applicable for card fitted with optional Tx or Rx (as applicable) fiber SFP module. Specifications subject to change.

Fiber Transmit Output (typ. with fiber Tx SFP)
LC connector
Fiber Wavelength, Tx: 1310 nm
Tx Power: -5.0 dBm (min)

Fiber Receive Input (typ. with fiber Rx SFP)
LC connector
Receive Sensitivity: -23 dBm; 1260 to 1620 nm (with internal power meter status display)

HDMI Input (typ. with HDMI-to-SDI HDMI SFP)
(1) HDMI 1.4 Input; type D-micro connector; DVI-D compliant input (limited to SMPTE HD formats).
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) FORMAT CONVERTERS COBALT

ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

9902-UDX-DSP-CI ) 3G/HD/SD-SDI/CVBS CHANNEL INTEGRATOR — UDX/FRAME SYNC
with Video Optimization, Advanced Audio DSP Features, and SFP 1/0 Options

SPECIFICATIONS (cont.)

HDMI Output (typ. with SDI-to-HDMI SFP)
(1) HDMI 1.4 Output; type D-micro connector; DVI-D compliant input (limited to SMPTE HD formats).

Analog Audio Specifications
4-ch inputs; 4-ch outputs
Input Impedance: > 10k
Reference Level: -20 dBFS
Nominal Level: +4 dBu
Input Clip Level: +24 dBu (0 dBFS)
Freq. Response: +0.2 dB (20 Hz to 20 kHz)
SNR: 115 dB (A weighted)
THD+N: -96 dB (20 Hz to 10 kHz)
Crosstalk: -106 dB (20 Hz to 20 kHz)
Output Impedance: < 50Q2
Max. Output Level: +24 dBu (0 dBFS)
(I/0 conforms to O dBFS = +24 dBu)

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.

ORDERING INFORMATION

9902-UDX-DSP-CI 3G/HD/SD-SDI/CVBS Channel Integrator - UDX/Frame Sync and Embedder/De-Embedder with Video Optimization, Advanced Audio DSP Features,
and SFP 1/0 Options

Options:
Note: Options denoted as "+" are software-based options which are available on new product when ordered or can be customer field-installed as a software upload upgrade. Options or ordering line items
denoted as “-“ are hardware orderable items (such as SFP and expansion modules). These options are available as factory-installed only on new product, or product returned to Cobalt for factory installation.

+COLOR Color Correction Option

+QC Quality Check Option

+FRC Linear Frame Rate Conversion Option

+LTC Audio LTC I/0 Option

+DLY Extended Frame Sync Delay Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

+T-SLATE User Trouble Slate Graphic Import Option

+LOGO Logo Insertion Option

+KEYER Key/Fill Keyer Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+CQS Clean & Quiet Switching Option

+DSP-RTLL-5.1 Dolby® Real-Time Loudness Leveling 5.1-Channel Surround Sound Loudness Processor

+DSP-RTLL-2.0 Dolby® Real-Time Loudness Leveling 2.0-Channel Stereo Loudness Processor

+DSP-ENCD-5.1 Dolby® Digital / Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital / Digital Plus 2.0 Encoder

+DSP-DEC Dolby® E / Dolby® Digital / Dolby® Digital Plus Decoder

+DSP-UPMIX-LA Linear Acoustic UPMAX™ 2.0-to-5.1 Upmixer
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) FORMAT CONVERTERS COBALT

ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

9902-UDX-DSP-CI ) 3G/HD/SD-SDI/CVBS CHANNEL INTEGRATOR — UDX/FRAME SYNC
with Video Optimization, Advanced Audio DSP Features, and SFP 1/0 Options

ORDERING INFORMATION (cont.)

+DSP-LP-5.1 Linear Acoustic® AEROMAX™ 5.1-Channel Loudness Processor Option

+DSP-LP-2.0 Linear Acoustic® AEROMAX™ 2-Channel Loudness Processor Option

+DSP-ITU-5.1 Audyne ITU 5.1-Channel Loudness Leveler Option (1)

+DSP-ITU-2.0 Audyne ITU 2.0-Channel Loudness Leveler Option (1)

(1) Manufactured under license from Audyne Inc.

-CI-SFP Adds daughter card supporting externally-accessible SFP cage; orderable as new option or field upgrade.

Note: To support SFP option(s), this option is required in addition to desired specific SFP options below. Option can only be used with rear module RM20-9902-UDX-DSP-CI-P-DIN or
RM20-9902-UDX-DSP-CI-P-HDBNC.

-SFP-EO0 3G/HD/SD-SDI/ASI/MADI Video SFP Optical, Single Transmitter, Medium Haul, 1310nm

-SFP-OE 3G/HD/SD-SDI/ASI/MADI Video SFP Optical, Single Receiver, Medium Haul

-SFP-EOOE 3G/HD/SD-SDI/ASI/MADI Video SFP Optical, Transceiver, Medium Haul, 1310nm

-SFP-E0-CWDM-WX 3G/HD/SD-SDI/ASI/MADI Video SFP Optical, Single Transmitter, Long Haul. Specify CWDM Wavelength in place of -WX (see table below)

-SFP-EOOE-CWDM-WX 3G/HD/SD-SDI/ASI/MADI Video SFP Optical, Transceiver, Long Haul. Specify CWDM Wavelength in place of -WX (see table below)
In “WX” places in part number, substitute code for wavelengths in each place as listed below:

-27:1270nm -29: 1290nm -31: 1310nm

-33: 1330nm -35: 1350nm -37: 1370nm

-39: 1390nm -41: 1410nm -43: 1430nm

-45: 1450nm -47: 1470nm -49: 1490nm

-51: 1510nm -53: 1530nm -55: 1550nm

-57:1570nm -59: 1590nm -61: 1610nmm

(Example: SFP-EO-CWDM-27 has 1270 nm FIBER OUT CWDM wavelength)

-SFP-H-TO-S HDMI/DVI To SDI Video SFP Converter, Single Receiver, Type D with retention clip
(Note: The H-to-S SFP module used here supports 8-bit input only.)

-SFP-S-TO-H SDI To HDMI/DVI Video SFP Converter, Single Transmitter, Type D with retention clip

-SFP-IP-SWD Software-Defined EmSFP 2110 or 2022-6 Encap/De-Encap 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following I/0 purposing software options are
available for cards using SFP type -SPF-IP-SWD:

+ADD-SFP-2SDI-T0-IP-2022-6 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2022-6

+ADD-SFP-2SDI-TO-IP-2110 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2110

+ADD-SFP-IP-T0-2SDI-2022-6 SFP Software License; Dual-Channel De-Encapsulator IP-2022-6-to-2SDI

+ADD-SFP-IP-T0-2SDI-2110 SFP Software License; Dual-Channel De-Encapsulator IP-2110-to-2SDI

+ADD-SFP-IP-T0-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI

+ADD-SFP-IP-TO-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI

+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6

+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110

Rear 1/0 Modules:

RM20-9902-UDX-DSP-CI-B 20-Slot Frame Rear I/0 Module (Standard-Width) (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Input BNC, (2) Balanced Analog Audio Inputs, (1) AES Input BNC, (1) 3G/HD/
SD-SDI Output BNC, (1) CVBS Processed Out BNC, (2) Balanced Analog Audio Outputs, (1) AES Output BNC

RM20-9902-UDX-DSP-CI-C 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover),
GPIO/COMM RJ-45 connector

RM20-9902-UDX-DSP-CI-D-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI
Outputs, (1) CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3.)

RM20-9902-UDX-DSP-CI-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI
Outputs, (1) CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC.)

RM20-9902-UDX-DSP-CI-E-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors DIN1.0/
2.3)

RM20-9902-UDX-DSP-CI-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors
HD-BNC.)
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ADVANCED 3G/HD/SD-SDI FORMAT CONVERTERS WITH DSP AUDIO OPTIONS

9902-UDX-DSP-CI ) 3G/HD/SD-SDI/CVBS CHANNEL INTEGRATOR — UDX/FRAME SYNC
with Video Optimization, Advanced Audio DSP Features, and SFP 1/0 Options

ORDERING INFORMATION (cont.)

RM20-9902-UDX-DSP-CI-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI
Output BNCs (GUI-selectable as processed or reclocked of selected input, (2) GPI, (2) GPO

RM20-9902-UDX-DSP-CI-G-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) SDI/CVBS Input, (4) AES Inputs, (4) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI
Outputs, (1) CVBS Output, (4) AES Outputs, (4) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3.)

RM20-9902-UDX-DSP-CI-G-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) SDI/CVBS Input, (4) AES Inputs, (4) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI
Outputs, (1) CVBS Output, (4) AES Outputs, (4) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC.)

RM20-9902-UDX-DSP-CI-H-DIN 20-Slot Frame Rear /0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Retumn (All coaxial connectors DIN1.0/2.3.)

RM20-9902-UDX-DSP-CI-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES
Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9902-UDX-DSP-CI-J-DIN 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1)
CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9902-UDX-DSP-CI-J-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs,
(1) CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9902-UDX-DSP-CI-K-DIN 20-Slot Frame Rear |/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9902-UDX-DSP-CI-K-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs,
(2) Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors HD-BNC)

RM20-9902-UDX-DSP-CI-L-DIN 20-Slot Frame Rear |/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS
Output, COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9902-UDX-DSP-CI-L-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS
Output, COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

RM20-9902-UDX-DSP-CI-N-DIN 20-Slot Frame Rear I/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial connectors
DIN1.0/2.3.)

RM20-9902-UDX-DSP-CI-N-HDBNC 20-Slot Frame Rear I/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial connectors
HD-BNC.)

Note: Rear module RM20-9902-UDX-DSP-CI-P-DIN or RM20-9902-UDX-DSP-CI-P-HDBNC is required if option -CI-SFP is ordered.

RM20-9902-UDX-DSP-CI-P-DIN 20-Slot Frame Rear I/0 Module (Double-Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (4) Balanced Analog Audio Inputs, (8) AES-3id AES Inputs, (1) SFP cage receptacle
(valid with option -CI-SFP), (5) 3G/HD/SD-SDI Outputs (relay bypass for SDI IN B - SDI OUT 2B path), (1) CVBS Output, (4) Balanced Analog Audio Outputs, (8) AES-3id AES Outputs (All coaxial connectors
DIN1.0/2.3.)

RM20-9902-UDX-DSP-CI-P-HDBNC 20-Slot Frame Rear 1/0 Module (Double-Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (4) Balanced Analog Audio Inputs, (8) AES-3id AES Inputs, (1) SFP cage
receptacle (valid with option -CI-SFP), (5) 3G/HD/SD-SDI Outputs (relay bypass for SDI IN B - SDI OUT 2B path), (1) CVBS Output, (4) Balanced Analog Audio Outputs, (8) AES-3id AES Outputs (All coaxial
connectors HD-BNC.)
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)) FORMAT CONVERTERS

COBALT

DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9902-UDX-FS ) 3G/HD/SD-SDI DUAL-CHANNEL - PATH 1 UDX / PATH 2 FRAME SYNC
with Audio Embed/De-Embed

The Cobalt® 9902-UDX-FS 3G/HD/SD-SDI Dual-Channel - Path 1 UDX / Path 2 Frame Sync with Audio Embed/
De-Embed offers two independent signal paths: one path of full up/down/cross conversion, frame sync, and audio
embedding /de-embedding, and the other path economically offering frame sync and audio embedding /
de-embedding - all in a single openGear® card. Using our HPF-9000 20-slot frame, this provides up to 40 channels
of processing in a single frame. The 9902-UDX-FS is another new Cobalt model representing a new level of openGear
packaging density!

The 9902-UDX-FS provides high-density that offers unprecedented multi-input support and flexibility. The up/down/
cross convert scaler is specifically designed for broadcast video formats, with full ARC control suitable for conversions
to or from 4:3 and 16:9 aspect ratios. AFD processing can detect an incoming AFD code and correspondingly set
scaling and ARC to track with AFD. This processor also allows independent custom ARC to be applied for each
incoming AFD code, and set the desired AFD code to be inserted on the output, even if there is no code detected on
the input. Analog video (CVBS) input, with AES and analog audio audio embedding and de-embedding is also supported and can work with either of the card’s two processing channels.

Audio embed adaptive SRC allows asynchronous 48 kHz AES audio to automatically sync with program video 48 kHz timing for glitch-free embedding. Individual, per-pair SRC auto-detects
and disables SRC when a Dolby pair is detected on an input pair. Bulk and per-channel audio delay controls easily address lip-sync issues. Quality Check option +QC allows failover to
alternate inputs based on user-configurable criteria such as black/frozen frame. Included standard is closed captioning absence/presence detection that allows CEA 608/708 and line
21 SD CC absence or presence to be detected, with event actions consisting of GPO, automated alert email actions, or go-to card user presets or other actions.

A convenient input crosspoint can select from up to four SDI inputs to be applied to either of the unit’s two processing paths. The input crosspoint allows manual or failover to alternate
inputs on loss of input conditions. Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or
add-ons. With option +ANC, the 9902-UDX-FS offers full VANC/HANC ancillary data packet de-embedding and embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control access
locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring.

FEATURES

Multi-input RP168 clean switch, with manual selection or
GPI controlled input selection. Path inputs can also be
sourced from opposite path output with no external
patching.

Auto-Changeover can be set to invoke failover for basic
input loss. Quality Check option (+QC) provides alert
actions on criteria such as black/frozen frame, audio
silence, and closed-captioning absence. Threshold and
hold-off are user configurable.

Up/Down/Cross Conversion (Path 1) with user and AFD,
VI, and WSS ARC specifically tailored for broadcast video

Frame sync with full H/V offset and manual/LOS video
pattern generator. Pattern generator for each channel can
provide raster/test pattern and patterns for LOS failover

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC

Advanced audio processing allows routing, gain, delay,
and flexible mixing as standard features

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

Video options include color correction

Upgrade option +UDX-FS-to-2UDX converts path 2 to full
UDX/Frame Sync

CVBS analog video input and analog/AES embed /
de-embed with 4-line Adaptive Comb Filter

Pattern generator for each channel can provide raster/
test pattern and patterns for LOS failover insertion

Low-power/high-density design - less than 18 Watts per
card

Remote control/monitoring via DashBoard™ software or
0GCP-9000 Remote Control Panel

Five year warranty

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality

Text-To-Speech from Acapela Group.

Clean & Quiet Switching Option (+CQS) - Provides automatic audio ramp-down and up during input switching events

Add Path 2 UDX (+UDX-FS-to-2UDX) - Converts path 2 to full UDX/Frame Sync

Expanded Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD video,

or 0.8 seconds for 3G video.

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into baseband SDI. Message send can be triggered from automation GPI or other modes. Full
control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion (+SCTE104-FAST) - Uses Time Stamp data derived from broadcast automation to provide deterministic, frame-accurate Digital
Program Insertion (DPI) message embedding into SDI. The linear channel is output with precise metadata marking the beginning and ending of each program and commercial
segment, optimizing it for automatic dissemination to CDN and VOD systems.

Audio LTC 1/0 (+LTC)
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DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9902-UDX-FS ) 3G/HD/SD-SDI DUAL-CHANNEL - PATH 1 UDX / PATH 2 FRAME SYNC
with Audio Embed/De-Embed

Path 1 (UDX) EHANC/XANC :’Nsce[r;a: o
xtract/Insert ata i Wings-
> (+ANC) AMUS:(O (from Input
. Timecode | Audio Framesync Select)
De-senalize|—l>| I—l> Col or _|>|_ Up/Down/Cross — w/User H/V Delay
> Select/Proc C?rcrgfé',f” Demux Conversion | Video Offset 1 Offeet L 5| Wings Insert
- ) ARC/AFD Pattern Gen
LTCLTIC/)O Ref > ;atgﬂ —3> AES SRC|
b udio Path 1
Extefn{ci)eLs\/DL‘( Embed Output > gudéo bed
. e-Embe
Dual-Path RP168 P > Routing
3G/HD/SD Input Select ath 1 Emb Audio
SDIIn Crosspoint
A . From Frame Ak sel L)> o > 1| 3G/HD/SD-SDI
N e | Outeut | —>2| path 1/2
Ref1 fi I A
8 —D1— Path 1/2 Input R:fz (ronger‘]gc‘g Crosspoint{ 5 3| Proc/RCK
a npu —> >
C—> —]| Ref Extract > Ref —]>4 Out
Select Path 1/2 Quality Event
D—> —| Internal —J>| Audio/Video/=3> petect (+QC)  [—T> Automated
Path 1/2 CC Status R Event Actions: -
Rath 125> Audio silence - Emal Alerts Video ~CVBS
(Internal loop-back) Closed-Captioning I?(P)?{ou(ing Changes DAC Out
CvBSIn — > Video Ethe";s; 'f?gnoe?/ '0040 1> DashBoard™/0GCP Absence/Presence | . ser preset Engage o
i . ia seri -Bi
Monitor/Control Frozen/Blk/No Vid Status via serial, IP Fron}\Pgth > > ﬁl\cl-h/)\UD Out
1,2 Audio B
De-Embed
GPIO Input > AES Tx > AES Out
16-Ch
Select/Status { )
Path 2 (FS) LTC 1/0
(+L70) T
Framesync . udio
Wings—J>1 Mux
AES In > AESR RN | Color | Audio Video y | W/User H/V | (from Input [ . —>
(16¢h) P> | Topath > Correction Demux Offset Select) | Wings Insert Delay | -
. Audio —3>> Offset Serialize
N (+COLOR) Pattern G
AN-AUD In—p>| 2:.‘1DBCIt P> | Embed [ option +UDX-FS-to-2UDX i ) B Ref y) Pattern Gen
(-Ch) converts Path 2 to full UDX/FS Extended DLY| ~ Path2__ I aES SRC
:’u n?;cnamy as shown for (+DLY) Audio Embed o r;itdhiaz
at utput
this color denotes option N RoutFiJn De-Embed
Path 2 Emb Audio 9
9902-UDX-FS
CARD2 CARD1

©

o

© (o] Mollo]

‘@ fil]
& 99

W

©
©)
©
(oS
:

®

®
e
=
>
(%]
<]
=z
>
.
»
w
2
E
o
u
g
E
H
=
=

[
=
Mote: RGSPROG 1 thiu @ ;;E E
RCKPROC 4 are DA F ,H_-i_ o) =
SDIINC SDIINC ouputs whchoanbe | sniiye  myEes |. + s é é v
] ndvichaaly et o EES® a@
| === =g . @0 L -
SDIOUT1 SDI OUT1 Cumenly Saeched ingul S0IIN D A SO QUT 1A AMOUT
gy (5 Oy @ 9 © @
SDIOUT2 | SDIOUT2 :E“l:a-l'f:;:":"swlﬂd RCIPROC 1 RCKPROC 1 ‘E} wé bg (o3 "G' “3'
out ender ronmal . @
e | @ (© R S0 [ .
SDIOUT3 | sDIOUT3 BMC upon oss of powed, |REKPROC 3 ROKPROC 4 —_—
RM20-9902-UDX-FS-A RM20-9902-UDX-FS-C RM20-9902-UDX-FS-D RM20-9902-UDX-FS-E = RM20-9902-UDX-FS-F
(DIN | HDBNC) (DIN HDBNC)
AL W B WO W o
O © E, O O G, @lﬁ-.a O (o] SRR (T EE] 7 Co s
(= S = o £ o g |2 e
B e = e S o 0 ¥ 4-aeou
= g ol =l e o: %@ 9 1mm
= I3 n m @ 0 % Pl "1? (2
- ] = =] ]
e s Kol . e On 88| mpmmoen
M- = L o= amo e A pairn
L] L5 = & = Soam o o..g é comeaporing s
© =0 O 10 @ =T @10 1§ —
@ 10 GO oMol ol @ B © 10 £ 1 ‘
-
'IEWGEE b?@g& @ Q0 O O L
RM20-9902-UDX-FS-H RM20-9902-UDX-FS-J RM20-9902-UDX-FS-K RM20-9902-UDX-FS-L
(DIN | HDBNC) (DIN | HDBNC) (DIN | HDBNC) (DIN | HDBNC)

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) FORMAT CONVERTERS COBALT

DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9902-UDX-FS ) 3G/HD/SD-SDI DUAL-CHANNEL - PATH 1 UDX / PATH 2 FRAME SYNC
with Audio Embed/De-Embed
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SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
< 18 Watts

SDI Input/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI Path 1 or Path 2, or selected input reclocked)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (scaler and frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)
Note: SDI Return loss and receive cable length are affected by rear /0 module used. Specifications represent typical performance.

CVBS Video Input/Outputs
(1) 75€ BNC input
(1) 75€2 BNC output (selectable as Path 1 or Path 2 processed output). CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 758 inputs (8 pair (16-Ch) max)
AES-3id 75€ outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)
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DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9902-UDX-FS ) 3G/HD/SD-SDI DUAL-CHANNEL - PATH 1 UDX / PATH 2 FRAME SYNC
with Audio Embed/De-Embed

SPECIFICATIONS (cont.)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering. (ARC/AFD settings available only on UDX processing
path.)

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Frame Reference Input
(2) reference from frame bus or selected program video ref sources. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.
Return Loss: >35 dB up to 5.75 MHz

ORDERING INFORMATION

9902-UDX-FS 3G/HD/SD-SDI Dual-Channel - Path 1 UDX / Path 2 Frame Sync with Audio Embed/De-Embed

RM20-9902-UDX-FS-A/S 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNC, (3) 3G/HD/SD-SDI Processed or Reclocked Output BNCs
(connections are per each Card 1 / Card 2 connector bank)

RM20-9902-UDX-FS-C 20-Slot Frame Rear /0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with
relay bypass failover), (1) GPIO/COMM RJ-45 connector

RM20-9902-UDX-FS-D-DIN 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2)
3G/HD/SD-SDI Outputs, (1) CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9902-UDX-FS-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs,
(2) 3G/HD/SD-SDI Outputs, (1) CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC)

RM20-9902-UDX-FS- E-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs
(All coaxial connectors DIN1.0/2.3)

RM20-9902-UDX-FS-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs
(All coaxial connectors HD-BNC)ORD INFO

RM20-9902-UDX-FS-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/
Bypass, (3) 3G/HD/SD-SDI Output BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9902-UDX-FS-H-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI
Outputs, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9902-UDX-FS-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/
SD-SDI Outputs, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9902-UDX-FS-J-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4)
3G/HD/SD-SDI Outputs, (1) CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return
(All coaxial connectors DIN1.0/2.3.)

RM20-9902-UDX-FS-J-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs,
(4) 3G/HD/SD-SDI Outputs, (1) CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return
(All coaxial connectors HD-BNC.)

RM20-9902-UDX-FS-K-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass
failover), (6) AES Inputs, (2) Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9902-UDX-FS-K-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay
bypass failover), (6) AES Inputs, (2) Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors HD-BNC)
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9902-UDX-FS ) 3G/HD/SD-SDI DUAL-CHANNEL - PATH 1 UDX / PATH 2 FRAME SYNC
with Audio Embed/De-Embed

ORDERING INFORMATION (cont.)

RM20-9902-UDX-FS-L-DIN 20-Slot Frame Rear /0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each
crosspoint out), (1) CVBS Output, COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9902-UDX-FS-L-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each
crosspoint out), (1) CVBS Output, COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

RM20-9902-UDX-FS-M/S-DIN 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each
Card 1 / Card 2 connector bank; all coaxial connectors DIN1.0/2.3)

RM20-9902-UDX-FS-M/S-HDBNC 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each
Card 1 / Card 2 connector bank; all coaxial connectors HD-BNC)

RM20-9902-UDX-FS-N-DIN 20-Slot Frame Rear /0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio
Inputs, (8) 3G/HD/SD-SDI Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45
connector, 100/1000 BaseT Ethernet Port (All coaxial connectors DIN1.0/2.3.)

RM20-9902-UDX-FS-N-HDBNC 20-Slot Frame Rear I/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio
Inputs, (8) 3G/HD/SD-SDI Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45
connector, 100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)

RM20-9902-UDX-FS-P-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs (2 with independent relay bypass), (8) 3G/HD/SD-SDI Outputs (1x2 DA
output of each crosspoint out), COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9902-UDX-FS-P-HDBNC 20-Slot Frame Rear /0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs (2 with independent relay bypass), (8) 3G/HD/SD-SDI Outputs (1x2
DA output of each crosspoint out), COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

Options:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+LTC Audio LTC I/0 Option

+QC Quality Check Option

+CQS Clean & Quiet Switching Option

+UDX-FS-to-2UDX Add Path 2 UDX Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Applicable only for Path 2 (frame sync) path. Installation requires option upload and installation of
speech library SD memory card onto host card. Pre-loaded SD card and instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+DLY Extended Frame Sync Delay Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option
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COBALT

DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1002-UDX-FS )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL - PATH 1 UDX /
PATH 2 FRAME SYNC with Audio Embed/De-Embed

The Cobalt® BBG-1002-UDX-FS 3G/HD/SD-SDI Standalone Dual-Channel - Path 1 UDX / Path 2 Frame Sync with Audio
Embed/De-Embed offers two independent signal paths: one path of full up/down/cross conversion, frame sync, and audio
embedding /de-embedding, and the other path economically offering frame sync and audio embedding /de-embedding. The
BBG-1002-UDX-FS is another new Cobalt model representing a new level of standalone packaging density!

The BBG-1002-UDX-FS provides high-density that offers unprecedented multi-input support and flexibility. The up/down/
cross convert scaler is specifically designed for broadcast video formats, with full ARC control suitable for conversions to or
from 4:3 and 16:9 aspect ratios. AFD processing can detect an incoming AFD code and correspondingly set scaling and ARC
to track with AFD. This processor also allows independent custom ARC to be applied for each incoming AFD code, and set
the desired AFD code to be inserted on the output, even if there is no code detected on the input. Analog video (CVBS) input,
with AES and analog audio audio embedding and de-embedding is also supported and can work with either of the unit’s two
processing channels.

Audio embed adaptive SRC allows asynchronous 48 kHz AES audio to automatically sync with program video 48 kHz timing
for glitch-free embedding. Individual, per-pair SRC auto-detects and disables SRC when a Dolby pair is detected on an input
pair. Bulk and per-channel audio delay controls easily address lip-sync issues. Quality Check option +QC allows failover to alternate inputs based on user-configurable criteria such as
black/frozen frame. Included standard is closed captioning absence/presence detection that allows CEA 608/708 and line 21 SD CC absence or presence to be detected, with event
actions consisting of GPO, automated alert email actions, or go-to device user presets or other actions.

A convenient input crosspoint can select from up to four SDI inputs to be applied to either of the unit’s two processing paths. The input crosspoint allows manual or failover to alternate
inputs on loss of input conditions. Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or
add-ons. With option +ANC, the BBG-1002-UDX-FS offers full VANC/HANC ancillary data packet de-embedding and embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control access
locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring. The compact standalone form factor allows desktop usage, as well as the
1/3-rack size of the BBG-1002-2UDX allowing 3 units to be installed in a 1RU space (an optional mounting tray is available that provides secure mounting of units to a standard 19”
frame).

FEATURES

83

Multi-input RP168 clean switch, with manual selection or
GPI controlled input selection. Path inputs can also be
sourced from opposite path output with no external
patching.

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Auto-Changeover can be set to invoke failover for basic
input loss. Quality Check option (+QC) provides alert
actions on criteria such as black/frozen frame, audio
silence, and closed-captioning absence. Threshold and
hold-off are user configurable.

Up/Down/Cross Conversion (Path 1) with user and AFD,

Frame sync with full H/V offset and manual/LOS video
pattern generator. Pattern generator for each channel can
provide raster/test pattern and patterns for LOS failover

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC

Advanced audio processing allows routing, gain, delay,
and flexible mixing as standard features

CVBS analog video input and analog/AES embed /
de-embed with 4-line Adaptive Comb Filter

Pattern generator for each channel can provide raster/
test pattern and patterns for LOS failover insertion

Compact footprint - up to 3 units in a 1RU space.
Optional tray provides secure captive-fastener mounting
of 3 unitsin a 1RU tray.

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

Upgrade option +UDX-FS-to-2UDX converts path 2 to full
UDX/Frame Sync

Remote control/monitoring via DashBoard™ software,
0GCP-9000 Remote Control Panel, or Web Browser User
Interface

Five year warranty

OPTIONS

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality

Text-To-Speech from Acapela Group.

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during switching transitions from one SDI input source to another to provide silence between input

switches

Add Path 2 UDX (+UDX-FS-to-2UDX) - Converts path 2 to full UDX/Frame Sync

Expanded Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD video,

or 0.8 seconds for 3G video.

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into baseband SDI. Message send can be triggered from automation GPI or other modes. Full
control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion (+SCTE104-FAST) - Uses Time Stamp data derived from broadcast automation to provide deterministic, frame-accurate Digital
Program Insertion (DPI) message embedding into SDI. The linear channel is output with precise metadata marking the beginning and ending of each program and commercial
segment, optimizing it for automatic dissemination to CDN and VOD systems.

Audio LTC /0 (+LTC)

1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)

Redundant Power Supply Module (BBG-1000-PS)

S
=DashBoard=
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BBG-1002-UDX-FS )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL - PATH 1 UDX /
PATH 2 FRAME SYNC with Audio Embed/De-Embed
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BBG-1002-UDX-FS )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL - PATH 1 UDX /
PATH 2 FRAME SYNC with Audio Embed/De-Embed

SPECIFICATIONS

Note: Standard I/0 capabilities are limited to those shown in Rear Panel diagrams and listed in Ordering Information. Where specifications below list other 1/0 types and/or
complements, some combinations other than shown for standard models may be available as special order. Inquire with Sales for alternative 1/0 availability.

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75€Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI Path 1 or Path 2, or selected input reclocked)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (scaler and frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

CVBS Video Input/Outputs
(1) 75 BNC input
(1) 75€2 BNC output (selectable as Path 1 or Path 2 processed output). CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75Q inputs (8 pair (16-Ch) max) AES-3id 75 outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(I/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering. (ARC/AFD settings available only on UDX processing
path.)

GPlO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections.
Weight: 6 Ib (2.8 kg)
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BBG-1002-UDX-FS )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL - PATH 1 UDX /
PATH 2 FRAME SYNC with Audio Embed/De-Embed

ORDERING INFORMATION

BBG-1002-UDX-FS 3G/HD/SD-SDI Standalone Dual-Channel - Path 1 UDX / Path 2 Frame Sync available in the following rear-panel I/0 configurations:
BBG-1002-UDX-FS-B (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/COMM RJ-45 connector

BBG-1002-UDX-FS-C-DIN (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio Inputs, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45
connector). (All coaxial connectors DIN 1.0/2.3)

BBG-1002-UDX-FS-C-HDBNC (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio Inputs, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45
connector).(All coaxial connectors HD-BNC)

BBG-1002-UDX-FS-D-DIN (4) 3G/HD/SD-SDI Inputs, (4) Balanced Analog Audio Inputs, (4) AES Inputs, (4) 3G/HD/SDI Outputs, (4) AES Outputs, (4) Balanced Analog Audio Outputs,
(1) CVBS Input, (1) CVBS Output. (All coaxial connectors DIN 1.0/2.3)

BBG-1002-UDX-FS-D-HDBNC ((4) 3G/HD/SD-SDI Inputs, (4) Balanced Analog Audio Inputs, (4) AES Inputs, (4) 3G/HD/SDI Outputs, (4) AES Outputs, (4) Balanced Analog Audio Outputs,
(1) CVBS Input, (1) CVBS Output. (All coaxial connectors HD-BNC)

Options and Accessories:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+LTC Audio LTC I/0 Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Fielded units must be returned to Cobalt for installation of speech library SD memory card onto host unit as well as software
upload. Please contact Support for more information.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+CQS Clean and Quiet Switching Option

+DLY Extended Frame Sync Delay Option

+UDX-FS-to-2UDX Add Path 2 UDX Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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BBG-1002-2UDX-DI )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL DE-INTERLACING
UP-DOWN-CROSS-CONVERTER / FRAME SYNC

The Cobalt® BBG-1002-2UDX-DI 3G/HD/SD-SDI Standalone Dual-Channel De-interlacing

Up-Down-Cross-Converter / Frame Sync offers two independent signal paths of up/down/cross conversion (including
independent per-path de-interlacing) and frame sync in a single unit.

The BBG-1002-2UDX-DI provides high-density that offers unprecedented multi-input support and flexibility. Dual
independent up/down/cross convert scalers are specifically designed for broadcast video formats, with full ARC control
suitable for conversions to or from 4:3 and 16:9 aspect ratios. AFD processing can detect an incoming AFD code and
correspondingly set scaling and ARC to track with AFD. This processor also allows independent custom ARC to be applied
for each incoming AFD code, and set the desired AFD code to be inserted on the output, even if there is no code detected
on the input. Bulk and per-channel audio delay controls easily address lip-sync issues.

A convenient input crosspoint can select from up to four SDI inputs to be applied to either of the unit’'s two processing
paths. The input crosspoint allows manual or failover to alternate inputs on loss of input conditions. With option +ANC, the
BBG-1002-2UDX-DI offers full VANC/HANC ancillary data packet de-embedding and embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1002-2UDX-DI can be remote-controlled using DashBoard™. GPIO allows direct input routing
control and status monitoring. The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1002-2UDX-DI allowing 3 units to be installed in a 1RU
space (an optional mounting tray is available that provides secure mounting of the units to a standard 19” frame).

FEATURES

Independent Up/Down/Cross Conversion with
independent de-interlacing for each path

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Multi-input RP168 clean switch, with manual selection or GPI
controlled input selection. Path inputs can also be sourced
from opposite path output with no external patching.

Timecode processing can prioritize, filter for, and convert Low-power/high-density design - less than 18 Watts
between specific SMPTE embedded-video or audio LTC, with

output/burn-in timecode using selected format

Compact footprint - up to 3 units in a 1RU space. Optional
tray provides secure captive-fastener mounting of 3 unitsin a
1RU tray.

Advanced audio processing allows routing, gain, delay, and
flexible mixing as standard features

Remote control/monitoring via DashBoard™ software,
0GCP-9000 Remote Control Panel, or Web Browser User
Interface

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

Auto-Changeover can be set to invoke failover for basic input
loss.

Frame Sync with full H/V offset and manual/LOS video
pattern generator. Pattern generator for each channel can
provide raster/test pattern and patterns for LOS failover

Video options include color correction Five year warranty

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during switching transitions from one SDI input source to another to provide silence between input

switches.

Expanded Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD video,

or 0.8 seconds for 3G video.

Audio LTC 1/0 (+LTC)

1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)
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BBG-1002-2UDX-DI )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL DE-INTERLACING
UP-DOWN-CROSS-CONVERTER / FRAME SYNC

GPIO Input
Select/Status

(on frame) <> DashBoard™/OGCP|

Monitor/Control

De-Embed

Path 1 HANC/VANC IP, Serial
Extract/Insert ANC Data I/0
(+ANC)
Timecode - Framesync Audio
De-serialize Sellect/Proc Corcroe‘cot:on —[>| 5“6“5[& Upc/Down/gross > w/g?fer H/NV > Mux
onversion set
(+COLOR) TTARC/AFD —_
ARC/ AFD Delay
LTC 1/0 Ref Pattern Gen Offset
e Extended DLY Path 1
(+DLY) Output 2> AES Audio
- Routi De-Embed
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Note: Some rear panels for various models shown here are equipped with connectors for signals not supported by this device (such as multi-wire balanced audio connections,
CVBS I/0, and AES IN). These connections (shown unlabeled here) are N/C when used with the respective device.
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DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1002-2UDX-DI )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL DE-INTERLACING
UP-DOWN-CROSS-CONVERTER / FRAME SYNC

SPECIFICATIONS

Note: Standard 1/0 capabilities are limited to those shown in Rear Panel diagrams and listed in Ordering Information. Where specifications below list other I/0 types and/or
complements, some combinations other than shown for standard models may be available as special order. Inquire with Sales for alternative I/0 availability.

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75€2 BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI Path 1 or Path 2, or selected input reclocked)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”

Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections.

Weight: 6 Ib (2.8 kg)
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DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

BBG-1002-2UDX-DI )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL DE-INTERLACING
UP-DOWN-CROSS-CONVERTER / FRAME SYNC

ORDERING INFORMATION

BBG-1002-2UDX-DI 3G/HD/SD-SDI Standalone Dual-Channel De-interlacing Up-Down-Cross-Converter / Frame Sync available in the following rear-panel
1/0 configurations:

BBG-1002-2UDX-DI-B (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/COMM RJ-45 connector

BBG-1002-2UDX-DI-C-DIN (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45 connector). (All coaxial connectors DIN 1.0/2.3)

BBG-1002-2UDX-DI-C-HDBNC (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45 connector).(All coaxial connectors HD-BNC)

BBG-1002-2UDX-DI-E-DIN (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SDI Outputs, (4) AES Outputs, GPIO/COMM. (All coaxial connectors DIN 1.0/2.3), Gigabit Ethemet, Looping Reference and
Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

BBG-1002-2UDX-DI-E-HDBNC (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SDI Outputs, (4) AES Outputs, GPIO/COMM. (All coaxial connectors HD-BNC), Gigabit Ethernet, Looping Reference and
Redundant DC Power Inputs (includes one BBG-1000-PS Power Supply)

Options and Accessories:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+LTC Audio LTC I/0 Option

+CQS Clean and Quiet Switching Option

+DLY Extended Frame Sync Delay Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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9926-2HtoS ) 3G/HD/SD DUAL-CHANNEL HDMI-TO-SDI CONVERTER WITH PER-CHANNEL FRAME SYNC
e

The 9926-2HtoS 3G/HD/SD Dual-Channel openGear® HDMI-To-SDI Converter with Per-Channel
Frame Sync provides two independent paths of true 3G and HD conversions from HDMI to SMPTE 424M,
292M, or 259M. Each path is equipped with frame sync as well as full input and output audio
crosspoints and optional per-path color correction. Input and output HDMI and SDI crosspoints allow
program sourcing and distribution across either of the two HDMI inputs and two SDI outputs.

In existing openGear® installations, the dual-channel capacity of 9926-2HtoS can save space and lend
to installation integrity over using throwdown devices. Preset save/load allows saving custom card
settings while allowing instant revert to factory settings. Layered presets allow invoking changes related
only to a specific area of concern (audio routing, for example) while not changing any other processing
settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and
control access locally or across a standard Ethernet network.

FEATURES

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080p Remote control/monitoring via DashBoard™ software or OGCP-9000 Remote
Control Panel

Two independent HDMI-to-SDI processing paths on a single openGear® cards
neatly integrates high capacity in openGear® environments Hot-swappable

Make 9926-2HtoS into a standalone unit by using 9926-2HtoS with our
BBG-1300-FR 1RU Enclosure for openGear® Cards standalone enclosure

Each path equipped with frame sync with configurable manual or LOS-detect
insertion of frozen frame or selectable-color flat-field. Optional per-path color

correction. Five year warranty

Full input and output audio crosspoints, including independent flex mix, stereo
downmixers, and audio delay functions

Color Correction (+COLOR) - Provides full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white hard clip, white soft clip, black
hard clip, and saturation clip.

HDMI Channel 2
HDMI Channel 1
3G/HD/SD - SDI Out
3G/HD/SD - HDMI In
(Note)
_>1
! F
HOMI HDMI AV RGB Color rame SDI ANV SDI Output
2—>] Dual-Input | Decode > Correction Dy Syne 2 Encode | > Crosspoint |y,
Select (+COLOR) LOS Raster
Insert
Ref In (from frame)
DashBoard™/OGCP Ethernet 10/100/1000
Monitor/Control — (on frame)
Note: Inputs can be selected from up to 2 discrete HDMI inputs. Dual simultaneous path processing this color denotes option
is available with HDMI channel 2 offering same features/functions as shown for HDMI CH 1.
9926-2HtoS

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) FORMAT CONVERTERS COBALT

DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9926-2HtoS ) 3G/HD/SD DUAL-CHANNEL HDMI-TO-SDI CONVERTER WITH PER-CHANNEL FRAME SYNC
e

Note: HDMI IN 3, HDMI IN4 and SDI OUT 3, SDI OUT 4 are NC when
used with this card.

Note: Due to the alignment of the 9926-2HtoS card and this rear
module, the combination of the card and rear module will consume
the adjacent even frame slot in addition to the odd slot occupied by
the card.

[ —]

Note: Mates to card in odd slot.

E

_HI:I'HIII:I HOMING HOMIBNE HOMINA
[— [ —

©r

SDI OUT
©: @ G
RM20-9926-B-HDBNC

SPECIFICATIONS

Note: All specifications are preliminary and subject to change.

Power
49 Watts

Standards Supported
SMPTE 259M, 292M, 424M

HDMI Inputs
(2) HDMI 2.0; mini connectors

3G/HD/SD-SDI Outputs
(2) 75Q outputs
Output Signal Level: 800 mV +10%
DC Offset: 0 V + 50 mV
Alignment Jitter (3G/HD/SD): < 0.3/0.2/0.2 Ul

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Note: Per-path frame reference offers independent per-path controls (such as video delay offset). However, all paths must be locked to the same selected reference
selection (e.g., frame REF 2 used for each path).

ORDERING INFORMATION

9926-2HtoS 3G/HD/SD Dual-Channel openGear® HDMI-To-SDI Converter with Per-Channel Frame Sync

Rear Modules:

RM20-9926-B-HDBNC 20-Slot Frame Rear /0 Module (Standard-Width) (2) 3G/HD/SD/SD HDMI 2.0 Inputs (mini connectors), (2) 3G/HD/SD/SD-SDI Processed
Outputs (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

Options:

Note: Options denoted as “+” are software-based options which are available on new product when ordered or can be customer field-installed as a software upload
upgrade. Unless otherwise noted, software options are per-card based. Options which are per-path based are identified as such.

+COLOR Color Correction Option (per-path based)
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9927-2StoH ) 3G/HD/SD DUAL-CHANNEL SDI-TO-HDMI CONVERTER WITH PER-CHANNEL FRAME SYNC
e

The 9927-2StoH 3G/HD/SD Dual-Channel openGear® SDI-To-HDMI Converter with Per-Channel
Frame Sync provides two independent paths of true 3G and HD conversions from SMPTE 424 M, 292M,
or 259M SDI to HDMI. Each path is equipped with frame sync as well as full input and output audio
crosspoints and optional per-path color correction. Input and output SDI and HDMI crosspoints allow
program sourcing and distribution across either of the two SDI inputs and two HDMI outputs.

In existing openGear® installations, the dual-channel capacity of 9927-2StoH can save space and lend
to installation integrity over using throwdown devices. Preset save/load allows saving custom card
settings while allowing instant revert to factory settings. Layered presets allow invoking changes related
only to a specific area of concern (audio routing, for example) while not changing any other processing
settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and
control access locally or across a standard Ethernet network.

FEATURES

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080p Remote control/monitoring via DashBoard™ software or O0GCP-9000 Remote
Control Panel

Two independent SDI-to-HDMI processing paths on a single openGear® cards
neatly integrates high capacity in openGear® environments Hot-swappable

Make 9927-2StoH into a standalone unit by using 9927-2StoH with our
BBG-1300-FR 1RU Enclosure for openGear® Cards standalone enclosure

Each path equipped with frame sync with configurable manual or LOS-detect
insertion of frozen frame or selectable-color flat-field. Optional per-path color

correction. Five year warranty

Full input and output audio crosspoints, including independent flex mix, stereo
downmixers, and audio delay functions

Color Correction (+COLOR) - Provides full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white hard clip, white soft clip, black
hard clip, and saturation clip.

HDMI Channel 2
HDMI Channel 1
3G/HD/SD - HDMI Out
3G/HD/SD - SDI In
(Note)
31
1—3>
Frame
SDI SDI AV ) RGB Color | HOMI AN > HDMI Output
2—7>{ Dual-Input >l Decode Correction e i Encode | Crosspoint >2
Select (+OOLOR) LOS Raster
Insert
Ref In (from frame)
DashBoard ™ OGCP Bhernet 10/100/1000
Monitor/Control i (on frame)
Note: Inputs can be selected from up to 2 discrete SDI inputs. Dual simultaneous path processing this color denotes option
is available with HDMI channel 2 offering same features/functions as shown for HDMI Ch 1.
9927-2StoH
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) FORMAT CONVERTERS COBALT

DUAL-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9927-2StoH ) 3G/HD/SD DUAL-CHANNEL SDI-TO-HDMI CONVERTER WITH PER-CHANNEL FRAME SYNC

HDMI OUT 1

Note: Due to the alignment of the 9927-2StoH card and this rear

~ module, the combination of the card and rear module will consume
= the adjacent even frame slot in addition to the odd slot occupied by
2 the card
& .
= Note: Mates to card in odd slot.
[=]
T
| S—
RM20-9927-B-HDBNC

SPECIFICATIONS

Note: All specifications are preliminary and subject to change.

Power
37 Watts

Standards Supported
SMPTE 259M, 292M, 424M
(10-bit video processing)

3G/HD/SD-SDI Inputs
(2) 752 inputs

HDMI Outputs
(2) HDMI 2.0; Type A (standard) connectors

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Note: Per-path frame reference offers independent per-path controls (such as video delay offset). However, all paths must be locked to the same selected
reference selection (e.g., frame REF 2 used for each path).

ORDERING INFORMATION

9927-2StoH 3G/HD/SD Dual-Channel openGear® SDI-To-HDMI Converter with Per-Channel Frame Sync

Rear Modules:

RM20-9927-B 20-Slot Frame Rear /0 Module (Standard-Width) (2) 3G/HD/SD/SD-SDI Inputs, (2) HDMI 2.0 Outputs (Type A (standard) connectors), (All
coaxial connectors BNC.) (Note: Mates to card in odd frame slot.)

Options:

Note: Options denoted as “+” are software-based options which are available on new product when ordered or can be customer field-installed as a software
upload upgrade. Unless otherwise noted, software options are per-card based. Options which are per-path based are identified as such.

+COLOR Color Correction Option (per-path based)
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) FORMAT CONVERTERS COBALT

QUAD-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9905-MPx ) 3G/HD/SD QUAD-PATH UP/DOWN/CROSS CONVERTER / FRAME SYNC /
EMBED/DE-EMBED AUDIO PROCESSOR

The Multi-Path 9905-MPx 3G/HD/SD Quad-Path Up/Down/Cross Converter/Frame Sync/Embed/De-Embed
Audio Processor is a Cobalt® next-generation advanced scaler/frame synchronizer for the openGear® platform. The
9905-MPx provides four independent signal paths of UDX / frame sync / audio embedding and de-embedding on
a single open—Gear® card. Using our HPF-9000 20-slot frame, this provides up to 24 channels (6 cards) of
processing in a single frame. The 9905-MPx represents a new level of openGear packaging density!
The 9905-MPx provides high-density that offers unprecedented multi-input support and flexibility. Independent up/
-'H’I'H'q-rl down/cross convert scalers are specifically designed for broadcast video formats, with full ARC control suitable for
1 openGeor conversions to or from 4:3 and 16:9 aspect ratios. Discrete AES and MADI audio embedding/routing/mixing/
* de-embedding to any of four processing paths is supported. Standard 3D LUT feature and available color correction
provide accommodation of SDR and HDR processing for downstream HDR systems.
Card control/monitoring is available via DashBoard user interface or Cobalt’s RESTful-based Reflex protocol. The 9905-MPx can be software-converted to a 4K Quad-Link Input
SDM/2SI 4K UDX/Frame Sync card with an option software license.

FEATURES

Multi-Path design offers four independent UDX /frame sync paths (channels) per card Independent four-path ANC bridging, including closed-captioning processing

Flexible AES and MADI embed/ de-embed for each path Noise Reduction and Detail Enhancement provide image quality optimization

Remote control/monitoring via Dashboard™ software, 0GCP-9000 remote control

Up/Down/Cross Conversion with user ARC control. 3D-LUT is standard feature for all panels or Cobalt’'s RESTful-based Reflex protocol

paths.

- - - Five year warranty
Supports all popular formats: 480i, 576i, 720p, 1080i, 1080pSF, 1080p

Color Correction (+COLOR) - Provides full RGB color corrector (offset, gain, gamma) with BBC LUTS (+3D-LUT-BBC) - Licensed product developed by the BBC, provides BBC 3D
extended YCbCr proc controls with white hard clip, white soft clip, black hard clip, and LUTS for SDR-to-HDR and HDR-to-SDR

saturation clip.
Serial-To-Embedded Audio LTC In (+LTC)

Logo Insertion (+LOGO) - Allows uploading of user logo graphic file to card, with
automated insertion controlled by GPI or other events ANC IP Insert/Extract (+ANC) (Internal ANC Bridge is standard)

Trouble Slate Import (+T-SLATE) - Allows uploading of up to three different user trouble Software-Defined Convert Card to 4K Quad-Link Input SDM/2SI 4K UDX/Frame Sync
slate graphic file to card, with automated insertion controlled by GPI or other events (+2K-T0-4K-9905) - Software-defined option license that converts card to Quad-Link
Input SDM/2SI 4K UDX/Frame Sync model

_Clean &AQui.et Switching (+CQS) - Provid‘es automatjc audiolramp—down and up during
input switching events for noise-free audio between input switches -UDX-SFP Options - Adds daughter card supporting externally-accessible dual SFP
cage. (See Ordering Information for SFP types available, descriptions, and further info.)

MPX Path 4
MPX Path 3
MPX Path 2
3G/HD/SD - DI In MPX Path 1 (+1060)[ Logo/Trouble Slate 3G/HD/SD - SDI Out
(Note) ANC Bridge (+T-SLATE) Import/
Insert
T —7 ANCIP Insert/ 1A
Extract (+ANC) 1B
2 RP108 Output  [—F>2A
i- Output utpu
3— Musltellérc\i)ut Input RGB Color 3DLUT Up/ Frame Augic > Crosspoint [—2>28B
43 ——> Audio [——>>| Correction ———T>] Down/ Sync Mux L >3n
5 N Mux (+COLOR) Cross —3>38
_ Conversion |_I> ™SaA
(I{gcl)n > Ref In (from frame) —T>4B |
AES In > —l> AES Out
—I>MADI Out
MADI In ™ L
Rear Module > HDMI HDMI 2 0
SFP Cage (-UDX-SFP; -UDX-SFP-MSA) DashBoard™/OGCP Ethernet 10/100/1000 Encode
Rx (x4) > [—3> To Input Select Monitor/Control < > (on frame)
Tx (x2, (f From Output
M Crosspoint
Note: Inputs can be selected from up to 5 discrete SDI inputs. Multiple simultaneous path processing I this color denotes option I
is available with MPX Paths 2 thru 4 offering same features/functions as shown for MPX Path 1.
Note: Max fiber connectivity limited to combination of Rx and Tx fiber ports used/available. 9905-MPx
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) FORMAT CONVERTERS COBALT

QUAD-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9905-MPx ) 3G/HD/SD QUAD-PATH UP/DOWN/CROSS CONVERTER / FRAME SYNC /
EMBED/DE-EMBED AUDIO PROCESSOR

COMM PINCLITS d;:lé ® 0lW
1-GN0 Elrim "
R T-orpogsiti F o SFF CAGE (?‘ D e i3
& - COM A FET ) S2v) (2] 0 ) ]
- CORd A BT J £33 G é E" {:5 @ i ® E} E} GJ“ (O8] Ek"
TP FNOUTS Ho é @ @ @ * 1 2 ®"
1gzans I 5 o 9 O o el
f:::l.m 0066 m j-" O o " __ (et (Zeon
= 08 288 s o [OUowmo
E.:’%:E: é é é é :E;.,:EEE @ @ EI 3:.{@'- EJEE;’:* THAMII) W"gﬂa
* Pust s b b cvmbgured a4 |_| & @ © .;.L':i:: w:.:: o - !
;':ésrt‘in;-l.h“ Furl . ! ;._g'm”mm,u.: COMM | GRS ETHERMET EEE::IHI :E:l a E ':l
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RM20-9905-A-HDBNC RM20-9905-C-HDBNC RM20-9905-D-HDBNC

Note: Due to the alignment of the 9905-MPx card and the -D rear
module, the combination of the card and rear module will consume
the adjacent odd frame slot in addition to the even slot occupied by

the card.
Note: Rear modules with SFP access do not come standard T ’ .
with any SFP functionality. Appropriate SFP option must be Note: This rear module cannot be installed in frame_slot_s
provisioned for rear module SFP functionality. 19/20 location. The 9905-MPx card, when installation is attempted,

will clash/interfere with the frame network controller card.

] Note: Mates to card in
odd slot.
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n
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) FORMAT CONVERTERS COBALT

QUAD-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9905-MPx ) 3G/HD/SD QUAD-PATH UP/DOWN/CROSS CONVERTER / FRAME SYNC /
EMBED/DE-EMBED AUDIO PROCESSOR

SPECIFICATIONS

3G/HD/SD-SDI Input/Outputs
(4) 75€2 inputs (max); (4) inputs can be simultaneously routed to the four UDX/FS paths.
(2x4) 75Q outputs (max)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
Return Loss:
> 15 dB up to 1.485 GHz
> 10 dB up to 3 GHz
Input Cable Length:
120m Belden 1694A cable at 2.97 Gbps
240m Belden 1694A cable at 1.485 Gbps
400m Belden 1694A cable at 270 Mbps
Output Signal Level: 800 mV + 10%
DC Offset: 0 V £ 50 mV
Alignment Jitter (3G/HD/SD): < 0.3/0.2/0.2 Ul

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec
Per-channel delay controls: -800 msec to +800 msec

AES Audio Inputs/Outputs
(8) AES-3id 752 coaxial ports (max); port direction assignable as inputs or outputs in groups of 4 ports.

MADI Audio Inputs/Outputs
(2) 75€2 coaxial ports (max)
Note: Not all rear modules support full MADI I/0. MADI I/0 is a function of Rear Module used. See Rear Module illustrations for specific information.

HDMI Output
HDMI 2.0 Output; type A standard connector. Crosspoint-selectable program source as Path 1, 2, 3, or 4.

GPIO
(6) GPI (max); (2) GPO (max)
Note: GPIO max capacity is a function of Rear Module used. See Rear Module illustrations for specific information.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”

Frame Loading (Max. recommended number of 9905 cards supported per Frame Model)
-0G3 Frame: (5) cards
-HPF-9000 Frame: (5) cards
- 0Gx Frame: (7) cards
Note: In all cases, it is recommended to leave a 1RU gap above the frame and set frame Network Controller Card to run the frame cooling fans at full (max.) speed.
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QUAD-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9905-MPx ) 3G/HD/SD QUAD-PATH UP/DOWN/CROSS CONVERTER / FRAME SYNC /
EMBED/DE-EMBED AUDIO PROCESSOR

ORDERING INFORMATION

9905-MPx 3G/HD/SD Quad-Path Up/Down/Cross Converter/Frame Sync/Embed/De-Embed Audio Processor

Rear Modules:

Note: - Rear modules with SFP access do not come standard with any SFP functionality. Appropriate SFP option must be provisioned for rear module SFP functionality.
- SFP port-type availability depends upon SFP Type, rear 10 module, and 9905-UDX host card rev as follows:
- Option -UDX-SFP (non-MSA); Card Rev E and earlier with -C, -F, -G rear 10 module:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port supports up to 2 Fiber inputs.
- Option -UDX-SFP (non-MSA); Card Rev F and later with -C, -F, -G rear 10 module:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
* Option -UDX-SFP-MSA (no card restictions):
- Top SFP port supports 1 Fiber input and 1 Fiber output.
- Bottom SFP port supports 1 Fiber input and 1 Fiber output.

RM20-9905-A-HDBNC 20-Slot Frame Rear /0 Module (Double-Width) (5) 3G/HD/SD/SD-SDI Inputs, (8) 3G/HD/SD/SD-SDI Processed Outputs,
(4) AES I/0 (User Selectable), (1) MADI Input, GPIO/COMM, HDMI 2.0 Output (type A standard connector), 100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)

RM20-9905-C-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (5) 3G/HD/SD/SD-SDI Inputs, (4) 3G/HD/SD/SD-SDI Processed Outputs,
(1) MADI Input, GPI/COMM, HDMI 2.0 Output (type A standard connector), (2) SFP cage receptacles (when used in conjunction with option ~-UDX-SFP or -UDX-SFP-MSA), 100/
1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)

RM20-9905-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 3G/HD/SD/SD-SDI Inputs, (6) 3G/HD/SD/SD-SDI Processed Outputs,
(4) AES 1/0, (1) MADI Input, GPI0/COMM, 100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)

RM20-9905-F-HDBNC 20-Slot Frame Rear |/0 Module (Double-Width) (5) 3G/HD/SD/SD-SDI Inputs, (8) 3G/HD/SD/SD-SDI Processed Outputs,
(8) AES I/0, (1) MADI Input, (1) MADI Output, GPl/COMM, HDMI 2.0 Output (type A standard connector), (2) SFP cage receptacles (when used in conjunction with option
-UDX-SFP or -UDX-SFP-MSA), 100/1000 BaseT Ethernet Port (All coaxial connectors HD-BNC.)

RM20-9905-G-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (3) 3G/HD/SD/SD-SDI Inputs, (4) 3G/HD/SD/SD-SDI Processed Outputs, (3) AES I/0, (1) MADI
Input, (2) SFP cage receptacles (when used in conjunction with option -UDX-SFP or -UDX-SFP-MSA), GPIO/COMM (All coaxial connectors HD-BNC.) (Note: Mates to card in odd
frame slot.)

RM20-9905-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD/SD/SD-SDI Inputs, (6) 3G/HD/SD/SD-SDI Processed Outputs (one 3G/HD/SDI Qutput
with relay bypass failover), (4) AES 1/0, (1) MADI Input, (1) MADI Output, GPIO/COMM (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

RM20-9905-J-HDBNC 20-Slot Frame Rear 1/0 Module (Standard-Width) (4) 3G/HD/SD/SD-SDI Inputs, (6) 3G/HD/SD/SD-SDI Processed Outputs (one 3G/HD/SDI Output with
relay bypass failover), (4) AES I/0, (1) MADI Input, (1) MADI Output, GPIO (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

Options:

Note: - Options denoted as “+” are software-based options which are available on new product when ordered or can be customer field-installed as a software upload upgrade.
Unless otherwise noted, software options are per-card based. Options which are per-path based are identified as such.

* Options or ordering line items denoted as “-“ are hardware-based options/items. These options are available as factory-installed only on new product, or product returned
to Cobalt for factory installation.

+3D-LUT-BBC BBC 3D LUTS Option

+COLOR Color Correction Option (per-path based)

+LTC RS-485 Serial-To-Embedded Audio LTC In Option

+ANC [P ANC Insert/Extract Option (per-path based)

+L0OGO Logo Insertion Option (per-path based)

+T-SLATE Trouble Slate Insertion Option (per-path based)

+CQS Clean & Quiet Switching Option

+2K-T0-4K-9905 Software-Defined Convert Card to 4K Quad-Link Input SDM/2SI 4K UDX/Frame Sync Option
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) FORMAT CONVERTERS COBALT

QUAD-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9905-MPx ) 3G/HD/SD QUAD-PATH UP/DOWN/CROSS CONVERTER / FRAME SYNC /
EMBED/DE-EMBED AUDIO PROCESSOR

ORDERING INFORMATION (cont.)

-UDX-SFP-MSA Adds daughter card supporting externally-accessible dual MSA SFP cage; orderable as new option. Note: To support SFP option(s), this option is required in addition
to desired specific SFP options below. The SFP modules listed below are available for the 9905-MPx card when also fitted with SFP option -UDX-SFP-MSA.

- -UDX-SFP-MSA-2S is required where 2-slot ("Standard-Width") rear module (such as RM20-9905-G-HDBNC) is to be fitted with SFP option.

- -UDX-SFP-MSA-4S is required where 4-slot ("Double-Width") rear module (such as RM20-9905-C-HDBNC or RM20-9905-F-HDBNC) is to be fitted with SFP option.

Rear modules RM20-9905-C-HDBNC, RM20-9905-F-HDBNC, or RM20-9905-G-HDBNC and option -UDX-SFP-MSA-2S or -UDX-SFP-MSA-4S are purchased and available separately.

-SFP-EOOE-MSA-12G 12G/6G/3G/HD/SD-SDI UHD Transceiver (LC female connectors)

-SFP-E0-MSA-12G 12G/6G/3G/HD/SD-SDI UHD Transmitter (LC female connector)

-SFP-OE-MSA-12G 12G/6G/3G/HD/SD-SDI UHD Receiver (LC female connector)

-SFP-EOOE-MSA Single-Channel Video Optical Transceiver (LC female connectors)

-SFP-E0-MSA Single-Channel Video Optical Transmitter (LC female connector)

-SFP-OE-MSA Single-Channel Video Optical Receiver (LC female connector)

-SFP-IP-SWD-MSA  Software-Defined MSA SFP 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following I/0
purposing software options are available for cards using SFP type -SPF-IP-SWD-MSA (Up to 3 software licenses can be added to the -SFP-IP-SWD-MSA, but only 1 license can be active
at a time):

+ADD-SFP-IP-T0-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI

+ADD-SFP-IP-T0-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI

+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6

+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110

-UDX-SFP Adds daughter card supporting externally-accessible dual SFP cage; orderable as new option. Note: To support SFP option(s), this option is required in addition to desired

specific SFP options below. The SFP modules listed below are available for the 9905-MPx card when also fitted with SFP option -UDX-SFP.

- -UDX-SFP-MSA-4S daughter card is used with 4-slot ("Double-Width") rear module (such as RM20-9905-C-HDBNC or RM20-9905-F-HDBNC). UDX-SFP-MSA is only available for use
in conjunction with 4-slot rear modules and daughter card -UDX-SFP-MSA-4S). Rear modules RM20-9905-C-HDBNC, RM20-9905-F-HDBNC and option -UDX-SFP-MSA-4S are
available separately.

-SFP-EOQE-12G 12G/6G/3G/HD/SD-SDI UHD Transceiver (LC female connectors)
-SFP-E0-12G 12G/6G/3G/HD/SD-SDI UHD Transmitter (LC female connector)
-SFP-0E-12G 12G/6G/3G/HD/SD-SDI UHD Receiver (LC female connector)
-SFP-2E0-12G 12G/6G/3G/HD/SD-SDI UHD Dual Transmitter (LC female connector)
-SFP-20E-12G 12G/6G/3G/HD/SD-SDI UHD Dual Receiver (LC female connector)

-SFP-EOOE Single-Channel Video Optical Transceiver (LC female connectors)

-SFP-E0 Single-Channel Video Optical Transmitter (LC female connector)

-SFP-OE Single-Channel Video Optical Receiver (LC female connector)

-SFP-2E0 Dual-Channel Video Optical Transmitter (LC female connector)

-SFP-20E Dual-Channel Video Optical Receiver (LC female connector)

-SFP-IP-SWD Software-Defined EmSFP; 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following I/0 purposing
software options are available for cards using SFP type -SPF-IP-SWD (Up to 3 software licenses can be added to the -SFP-IP-SWD, but only 1 license can be active at a time):

+ADD-SFP-2SDI-T0-IP-2022-6 SFP Software License; Dual-Channel Encapsulator 2SDI-to-1P-2022-6
+ADD-SFP-2SDI-TO-IP-2110 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2110
+ADD-SFP-IP-T0-2SDI-2022-6 SFP Software License; Dual-Channel De-Encapsulator IP-2022-6-t0-2SDI
+ADD-SFP-IP-T0-2SDI-2110 SFP Software License; Dual-Channel De-Encapsulator IP-2110-to-2SDI
+ADD-SFP-IP-T0-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI
+ADD-SFP-IP-T0-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI
+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6
+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110
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QUAD-CHANNEL 3G/HD/SD-SDI FORMAT CONVERTERS

9926-4HtoS ) 3G/HD/SD QUAD-CHANNEL HDMI-TO-SDI CONVERTER with Per-Channel Frame Sync

The 9926-4HtoS 3G/HD/SD Quad-Channel openGear® HDMI-To-SDI Converter with Per-Channel
Frame Sync provides four independent paths of true 3G and HD conversions from HDMI to SMPTE
424M, 292M, or 259M. Each path is equipped with frame sync as well as full input and output audio
crosspoints and optional per-path color correction. Input and output HDMI and SDI crosspoints allow
program sourcing and distribution across any of the four HDMI inputs and four SDI outputs.

In existing openGear® installations, the quad-channel capacity of 9926-4HtoS can save space and lend
to installation integrity over using throwdown devices. Preset save/load allows saving custom card
settings while allowing instant revert to factory settings. Layered presets allow invoking changes related
only to a specific area of concern (audio routing, for example) while not changing any other processing
settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and
control access locally or across a standard Ethernet network.

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080p Remote control/monitoring via DashBoard™ software or OGCP-9000 Remote
Control Panel

Four independent HDMI-to-SDI processing paths on a single openGear® cards
neatly integrates high capacity in openGear® environments Hot-swappable
Make 9926-4HtoS into a standalone unit by using 9926-4HtoS with our

Each path equipped with frame sync with configurable manual or LOS-detect
insertion of frozen frame or selectable-color flat-field. Optional per-path color BBG-1300-FR 1RU Enclosure for openGear® Cards standalone enclosure

correction. Five year warranty

Full input and output audio crosspoints, including independent flex mix, stereo
downmixers, and audio delay functions

OPTIONS

Color Correction (+COLOR) - Provides full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white hard clip, white soft clip, black
hard clip, and saturation clip.

HDMI Channel 4
HDMI Channel 3
HDMI Channel 2
HDMI Channel 1
3G/HD/SD - SDI Out
3G/HD/SD - HDMI In
(Note)
—>1
1T —7 .

rame

5 | HOMI HDMI A/V RGB Color SDIANV | SDI Output [—T>2
Multi-Input D> Decode D> Correction —>{  Sync  [——D Encode ——D> Crosspoint

3—D  select (+COLOR) LOS Raster —3>3

43 |—‘> Insert
Ref In (from frame) —T>4

DashBoard™/OGCP Ethernet 10/100/1000
Monitor/Control 1 (on frame)
Note: Inputs can be selected from up to 4 discrete HDMI inputs. Multiple simultaneous path processing this color denotes option
is available with HDMI channels 2 thru 4 offering same features/functions as shown for HDMI CH 1.

9926-4HtoS
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9926-4HtoS ) 3G/HD/SD QUAD-CHANNEL HDMI-TO-SDI CONVERTER with Per-Channel Frame Sync
e

Note: Due to the alignment of the 9926-4HtoS card and this rear
module, the combination of the card and rear module will consume
|l the adjacent even frame slot in addition to the odd slot occupied by

[ —

the card.
Note: Mates to card in odd slot.

_HDHFHD HOMIING HOMINE HOMI IH A
[(— [ —

o
S0l OUT
@ O O

RM20-9926-B-HDBNC

SPECIFICATIONS

Note: All specifications are preliminary and subject to change.

Power
49 Watts

Standards Supported
SMPTE 259M, 292M, 424M

HDMI Inputs
(4) HDMI 2.0; mini connectors

3G/HD/SD-SDI Outputs
(4) 75Q outputs
Output Signal Level: 800 mV +10%
DC Offset: 0 V + 50 mV
Alignment Jitter (3G/HD/SD): < 0.3/0.2/0.2 Ul

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Note: Per-path frame reference offers independent per-path controls (such as video delay offset). However, all paths must be locked to the same selected reference
selection (e.g., frame REF 2 used for each path).

ORDERING INFORMATION

9926-4HtoS 3G/HD/SD Quad-Channel openGear® HDMI-To-SDI Converter with Per-Channel Frame Sync

Rear Modules:

RM20-9926-B-HDBNC 20-Slot Frame Rear /0 Module (Standard-Width) (4) 3G/HD/SD/SD HDMI 2.0 Inputs (mini connectors), (4) 3G/HD/SD/SD-SDI Processed
Outputs (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

Options:

Note: Options denoted as “+” are software-based options which are available on new product when ordered or can be customer field-installed as a software upload
upgrade. Unless otherwise noted, software options are per-card based. Options which are per-path based are identified as such.

+COLOR Color Correction Option (per-path based)
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ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC / EMBED/DE-EMBED AUDIO PROCESSOR

The Cobalt® 9904-UDX-4K 12G/6G/3G/HD/SD UHD Up/Down/Cross Converter/Frame Sync/Embed/De-Embed
Audio Processor is Cobalt’s next generation of advanced scaler/frame synchronizers for the openGear® platform. The
9904-UDX-4K upconverts 12G/6G/3G/HD/SD to either UHD1 3840x2160 Square Dlvision Multiplex (SDM) or
Two-Sample Interleave (2SI) quad 3G-SDI based formats, or can output ST 2082 12G-SDI for single-wire 4K transport.
With both 12G-SDI and quad 3G-SDI inputs, the 9904-UDX-4K can downconvert 12G and quad UHD. The 9904-UDX-4K
provides an HDMI 2.0 output for economical 4K video monitoring. The 9904-UDX-4K offers numerous options, including
SDR-to-HDR conversion and color correction.

The 9904-UDX-4K-IP model offers the same functionality as the 9904-UDX-4K SDI-based model, but additionally also
provides dual 10GigE ports providing support for the emerging uncompressed video/audio/data over IP standards.

The 9904-UDX-4K-DSP model provides the same functionality as the 9904-UDX-4K SDI-based model, and also offers
a DSP-based platform that supports multiple audio DSP options, including Dolby® Real-Time Loudness Leveling
automatic loudness processing, Dolby® E/D/D+ encode/decode, and Linear Acoustic® UPMAX™ automatic upmixing.

The high-density openGear® design allows for up to five 9904-UDX-4K cards to be installed in one 2RU openGear® frame. Card control/monitoring is available via DashBoard user
interface, or Cobalt’s RESTful-based Reflex protocol.

Alternate Models:

9904-UDX-4K-IP 12G/6G/3G/HD/SD UHD Up/Down/Cross Converter/Frame Sync/Embed/De-Embed Audio Processor with Dual 10GigE IP Ports
9904-UDX-4K-DSP 12G/6G/3G/HD/SD UHD Up/Down/Cross Converter/Frame Sync with DSP Advanced Audio Processing

Il

opentear;

FEATURES

High-density openGear comprehensive UHD UDX solution Supports Cobalt’s Reflex (JSON) Protocols

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080pSF, 1080p

Full up/down conversion between HD/3G, ST 2082 12G-SDI single-wire, and SDQS/2SI
quad 3G-SDI based formats, with ST 2082 12G-SDI single-wire and quad 3G UHD
available at both input and output

Noise Reduction and Detail Enhancement provide image quality optimization

Remote control/monitoring via Dashboard™ software, 0GCP-9000 remote control
panels, or Cobalt’s RESTful-based Reflex protocol

Hot-swappable

Supports Square Division Multiplex (SDM) and Two-Sample Interleave (2SI) quad UHD

Five year warranty

12G-SDI and quad 3G frame sync and user delay

SDR/HDR Conversion Options (+HDR-TCHCLR-4K, +HDR-TCHCLR) - Provides real-time | Color Correction Options (+COLOR-4K, +COLOR) - Provides full RGB color corrector

intelligent HDR conversion powered by Technicolor®. Contains SDR-to-HDR, HDR-to-SDR,
and HDR-to-HDR conversion with dynamic metadata creation. Technicolor toolkits
include SL-HDR encode, SL-HDR decode, and ITM Intelligent Tone Management.

3D LUT Options (+3DLUT-PRO-4K, +3DLUT-PRO) - 3D LUT (Look-Up Table) options
provide 33 LUT mapping between 10-bit RGB and HDR color spaces.

3D LUT Option (+3D-LUT-BBC) - Licensed product developed by the BBC, provides BBC
3D LUTS as optional SDR-to-HDR and HDR-to-SDR profiles.

Audio LTC 1/0 Option (+LTC)

Logo Insertion Option (+LOGO-4K, +LOGO) - Provides file-based insertion for branding
local or destination branding/ID requirements.

COBALTDIGITAL.COM

US SALES 800 669-1691

(offset, gain, gamma) with extended YCbCr proc controls with white hard clip, white soft
clip, black hard clip, and saturation clip.

Key/Fill Keyer Option (+KEYER-4K, +KEYER) - Provides keying using SDI inputs for key
and fill signals. Alpha Threshold mode allows full-color key/fill using low-cost PC-based
graphics host where the same signal provides a shared key/fill input. (A second +KEYER
option license can be added to enable a second independent keyer block.)

-UDX-SFP Options - Adds daughter card supporting externally-accessible dual SFP
cage. (See Ordering Information for SFP types available, descriptions, and further info.)

-H2S Option - Adds daughter card supporting externally-accessible HDMI input

+UDX-DANTE-16x16 16x16 Dante 16 channel input 16 channel output option (Cannot
be used simultaneously with +HDR-TCHCLR and +LOGO).
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ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC / EMBED/DE-EMBED AUDIO PROCESSOR

MADI In**

+UDX-DANTE

AESI/O <> — ABSTVR

Direction Control

12G/6G/3G/HD/SD - SDI Out

(ST 2082 or quad 3G/HD)
12G/6G/3G/HD/SD - SDI In
(ST 2082 or quad 3G/HD) 126 1A
11— Quad3G6 [>1B
1 ) De-Interl jalize P>
Multi-Input Input RGB Color SDR>HDR e-Interlace UDX Serialize 2A
2—>  Select Aupr’jio Correction 3D LUT| HDR> SDR and Conversion Frame Wings| Key/Fill Output ——— [ %8
33— jali Mux (+0OLOR4K) Conversion Noise Syne Insert (+KEVER) Audio Output A
. De-Serialize > = = Reduction = | N —_— > MUX >l Crosspoint !l: B
—D —2>4A
5 (+3DLUT-PRO)  (+HDRTCHCLR) f S48
66— (+3DLUT-PRO-4K) ~ (+HDRTCHCLR4K) Logo n
Insert P>
HDMIIn +LOGO Ref In WingsIn | Key/Fill 1
(+29 LTCRS4851/0 (oo Rl o e o |_SoM120
* rom
) Input Select) Encode
Rear Module * Asecond +KEYER option i be added L > MADIOut**
SFP Cage (-UDX-SFP; -UDX-SFP-MSA) DashBoard ™/ OGCP <> Elrzernfet 10/)1 00/1000 tos:r?ggle a secong?ng’gpéﬁ%lsnetiaer;erebaloclf. +UDX-DANTE
Monitor/Control on frame
Rx(x2)>> |—3> ToInput Select

Tx(x2) <{ < From Output

Crosspoint

103 COBALTDIGITAL.COM
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** MADI I/O available on rev C(or later)
with firmware supporting MADI I/O.
When enabled MADI In and MADI Out

this color denotes option

acquire SDI In 6 and SDI Out 5 (respectively) on

rear modules that support these I/0.

9904-UDX-4K
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ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC / EMBED/DE-EMBED AUDIO PROCESSOR

COMM PINOUTS

1.6l sel SDIN

2 - “COM A_TX2 42 é é

;-‘[ OM A_TX1 ] 422(-) |l| HoMIN 5 F ‘IESIK; SF:‘CE?GE ® = (:) @
4-"COM A_RX2 / 422(+) @ 0

5 - *COM A_RX1 1 422() [ONONOXO) R 10 @|:

GPIO PINOUTS U‘l (L LI bl O 3 4 L

1-GPO OUT2 o m LLONONONO) ® O
2-GPOOUT1 ® @ F g
3-GPO GMN . |[| ” 1B 1A 2B A JR— oY O wor
4-GND

5-GPIING . ©00 1-GPIIN 1 @ @® ®06e
6-GPIINS — 501 OUT 2.GPIIN2 - i
7-GPIIN4 L= -GPIING 3
B.GPIINZ |l| A 3B 44 B f gp, N4 (O] O] 0
5-GPIIN2 . [ONONONO] G- GPING o ¢ U
10-GPIIN 1 . 6-GPIING .

* Portcan be GUlconfigered as || = g - g:g & ©®

two R5-232 pors (Trand Rl || = -G
ittt sl I m 9 - COMM A RX1/~ COMM ! GPIO ETHERNET]
** HOM IN port orly presentin [ 2 [—] 10 o —
z':g:;m;rmx :';;Sne :"'” HOWI UT_ ETHERNET 12 COMM A TX2/+ - — M ouT )
PN RM20-9904-A-HDBNC RM20-9904-C-HDBNC

Note: MADI I/0 is available on rev C (or later) hardware with firmware
supporting MADI /0. When enabled MADI In and MADI Out acquire

SDI In 6 and SDI Out 5 (respectively) on rear modules that support these
I/0. Rear modules that support MADI I/0 show the MADI port locations that
are SDI IN 6 and SDI OUT 5 alternatives (as shown in illustrations here).

SDIN
I o
12
©n e
On Qo
(ol
L SO O
Qo
(ol
OMR_FOX24Z31) Qo
o 25. c:m A_RX1M422} @) 0Bl
-
M S0 OUT
2 c:w ATHINEI
2.6 0@ o
2-6PON o
20-GPI_IN4 =
- O
18-GND T &
"y =
3 E ]
2 5-NC
1-GPIINS 14-GPIING

RM20-9904-D-HDBNC

Note: Due to the alignment of the 9904 card and the -D
rear module, the combination of the card and rear
module will consume the adjacent odd frame slot in
addition to the even slot occupied by the card.

Note: This rear module cannot be installed in frame slots
19/20 location. The 9904-UDX card, when installation
is attempted, will clash/interfere with the frame network
controller card.

T - s | Note: Mates to card in
. dd slot.
Note: (8) AES ports supported on card SFPCAGE 1 o] o
hardware rev -E and later. Earlier card versions 1x2) © @ C;) SFP[EZ?GE
support (4) AES ports (max). HO) o} o 'g' ©:
] 4 2
O el ©s
o (w0
GRUCONM © ® 0 G,E (WrOs
12 - COMM A TXZ/+ 7 =
11 - COMM A TX1/- @ @ GPICOMM
To-coumarr | 3 % o] 5 1- COMM A TX2/
8. GND s |E © @R @ 2- COMM A TX1/~ RAESIO
4l R “wour” com |jer - ©
6-GPIING - -
5.GPING RO R(CXO] &.8pg com @@ On
4-GPIIN4 b ] 7 - GPO OUT 1 COMM J GPIO Ou
3-GPIING . [— 8- GPO OUT 2
2-CRIN2 «— pws  HDMIOUT ETHERNET Nolez P15 iiiees | On
1-GPIIN1 I n iataton
RM20-9904-F-HDBNC RM20-9904-G-HDBNC
AES IO S AES 10 SDUN
1 2 1 HOM | —
e © T @ O W I
SFP CAGE
H 5 H] =]
O] GI O] ©: C?’ ©: COMMIGPI PINOUTS b2) o
£ wo ¢ mE J g 4 |
E R0, B o e .
| ] 4-GPIIN & =
5-GPIINS
GPICOMM 93 G)!A olﬂ GFID @3 Ou Giﬂ E>.GP||N6 He I
1- COMM A TX2/4+ ooy 1-GPIING S0Iour é-g:g :
2- COMM A TX1= , L
3 - Coma rn| O ©n O PGhn: |©f On O 2-somarasez w
x:-ggrﬁar.mnxu— " 4-GPOOUT 2| g 11-coMA TR razz || 2 o
5-GP0 CoM ourﬂ]@. O] g:g:gcom % [0l O: 12-ComaTx2 422 [ -
7-GPOOUT1 T-GPOOUTH _] * Fortcan be GUI-configured as -
8-GPIIN3 8-GPIIN3 two RS-232 ports (Tx and Rx), -
9-GPIINZ COMM { GPIO 9-GPIIN2 GPID o 36 R$-422 past. .
10-GP1INY Cherasaiaw 10-GPIIN 1 | ** HDMI IN port oréy presant in .
Wete: Pin 1is m Hole: P 1 i@ e conjunciion with cption H28 Ml HOM DUT ETHERNET
nihakaton jE— i Bt Although multtple ports may be T T T T
present, onty HOMIIN 1 is active
RM20-9904-H-HDBNC RM20-9904-J-HDBNC RM20-9904-K-HDBNC

Note: 12G signals over relay bypass path
stipulates maximum cable length not to
exceed 10m for total of both input and
output cable lengths.
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ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC / EMBED/DE-EMBED AUDIO PROCESSOR

SPECIFICATIONS

12G/6G/3G/HD/SD-SDI Input/Outputs
(6) 75Q inputs (max)
(8) 75Q outputs (max)
SDI Formats Supported: SMPTE ST2082-1,10, 424M, 292M, SMPTE 259M-C. All inputs/outputs 12G compliant and SDQS/2SI quad 3G compliant.
Return Loss:
> 15 dB up to 1.485 GHz
> 10 dB up to 3 GHz
> 7 dB up to 6 GHz
>5dBupto 12 GHz
Input Cable Length:
45m Belden 1694A cable at 11.88 Gbps / 120m Belden 1694A cable at 2.97 Gbps /
240m Belden 1694A cable at 1.485 Gbps / 400m Belden 1694A cable at 270 Mbps
Output Signal Level: 800 mV + 10%
DC Offset: 0V + 50 mV
Rise and Fall Time @ 11.88 Gbps: < 45 ps
Alignment Jitter (12G/3G/HD/SD): < 0.3/0.3/0.2/0.2 Ul

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

AES Audio Inputs/Outputs
(8) AES-3id 75Q coaxial ports (max); port direction assignable as inputs or outputs in groups of 4 ports.
Note: Hardware rev -E and later has 8 AES ports; earlier versions have 4 port max.

MADI Audio Inputs/Outputs
(2) 75Q coaxial ports (max)
Note: Not all rear modules support full MADI 1/0. MADI I/0 is a function of Rear Module used and is available only on card with on rev C (or later) hardware with firmware supporting
MADI I/0. See Rear Module illustrations for specific information.

HDMI Output
HDMI 2.0 Output; type A standard connector

HDMI Input (Option -H2S only)
HDMI 2.0 Input; mini connector

GPIO
(6) GPI (max); (2) GPO (max)
Note: GPIO max capacity is a function of Rear Module used. See Rear Module illustrations for specific information.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”

Frame Loading (Max. recommended number of 9904 cards supported per Frame Model)
- 0G3 Frame: (5) cards

- HPF-9000 Frame: (5) cards

- 0Gx Frame: (7) cards

Note: In all cases, it is recommended to leave a 1RU gap above the frame and set frame Network Controller Card to run the frame cooling fans at full (max.) speed.
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ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC / EMBED/DE-EMBED AUDIO PROCESSOR

ORDERING INFORMATION

9904-UDX-4K 12G/6G/3G/HD/SD UHD Up/Down/Cross Converter/Frame Sync/Embed/De-Embed Audio Processor

Rear Modules:

Note: - MADI I/0 is available on rev C (or later) hardware with firmware supporting MADI I/0. When enabled MADI In and MADI Out acquire SDI In 6 and SDI Out 5 (respectively) on rear
modules that support these I/0. Rear modules that support MADI I/0 show the MADI port locations that are SDI IN 6 and SDI OUT 5 alternatives. Rear modules that support MADI are
identified below as MADI Compatible.

- Rear modules with SFP access do not come standard with any SFP functionality. Appropriate SFP option must be provisioned for rear module SFP functionality.
- SFP port-type availability depends upon SFP Type, rear 10 module, and 9904-UDX host card rev as follows:
- Option -UDX-SFP (non-MSA); Card Rev E and earlier with -C, -F, -G rear 10 module:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port supports up to 2 Fiber inputs.
+ Option -UDX-SFP (non-MSA); Card Rev F and later with -C, -F, -G rear 10 module:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Option -UDX-SFP (non-MSA); Card Rev E and earlier with -K rear 10:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port is unused (NC).
- Option -UDX-SFP (non-MSA); Card Rev F and later with -K rear 10:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port support up to 2 Fiber outputs.
- Option -UDX-SFP-MSA (no card restictions):
- Top SFP port supports 1 Fiber input and 1 Fiber output.
- Bottom SFP port supports 1 Fiber input and 1 Fiber output.

RM20-9904-A-HDBNC 20-Slot Frame Rear /0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (8) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(4) AES 1/0 (User Selectable), GPIO/COMM, HDMI 2.0 Output (type A standard connector), 100/1000 BaseT Ethernet Port. MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-C-HDBNC 20-Slot Frame Rear /0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
GPI/COMM, HDMI 2.0 Output (type A standard connector), (2) SFP cage receptacles (when used in conjunction with option -UDX-SFP or -UDX-SFP-MSA), 100/1000 BaseT Ethemet Port.
MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-D-HDBNC 20-Slot Frame Rear |/0 Module (Standard-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (6) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(4) AES 1/0, GPIO/COMM, 100/1000 BaseT Ethernet Port. MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-F-HDBNC 20-Slot Frame Rear /0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (9) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(8) AES 1/0, GPI/COMM, HDMI 2.0 Output (type A standard connector), (2) SFP cage receptacles (when used in conjunction with option ~-UDX-SFP or -UDX-SFP-MSA), 100/1000 BaseT
Ethernet Port. MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-G-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 12G/6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs, (3) AES 1/0,
(2) SFP cage receptacles (when used in conjunction with option -UDX-SFP or -UDX-SFP-MSA), GPIO/COMM MADI Compatible (All coaxial connectors HD-BNC.) (Note: Mates to card in odd
frame slot.)

RM20-9904-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 12G/6G/3G/HD/SD/SD-SDI Inputs, (7) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs (one 3G/HD/SDI
Output with relay bypass failover), (4) AES I/0, GPIO/COMM MADI Compatible (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

RM20-9904-J-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 12G/6G/3G/HD/SD/SD-SDI Inputs, (7) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs (one 3G/HD/SDI
Output with relay bypass failover), (4) AES I/0, GPIO MADI Compatible (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

RM20-9904-K-HDBNC 20-Slot Frame Rear /0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (6) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs, (4) AES I/0,
COMM/GPI, HDMI 2.0 Output (type A standard connector), (1) HDMI 2.0 Input (mini connector) (when used in conjunction with option -H2S), (2) SFP cage receptacles (when used in
conjunction with SFP option), 100/1000 BaseT Ethernet Port MADI Compatible (All coaxial connectors HD-BNC.)

Options:

Note: - Options denoted as “+” are software-based options which are available on new product when ordered or can be customer field-installed as a software upload upgrade.
+ Options or ordering line items denoted as “-“ are hardware-based options/items. These options are available as factory-installed only on new product, or product returned
to Cobalt for factory installation.

+HDR-TCHCLR-4K 4K SDR/HDR Conversion Option (This option includes SL-HDR encode, SL-HDR decode, and ITM Intelligent Tone Management.)

+HDR-TCHCLR SDR/HDR Conversion Option (This option includes SL-HDR encode, SL-HDR decode, and [TM Intelligent Tone Management.)

+3DLUT-PRO-4K 3D LUT 4K Option (compatible with up-mapping to HDR and processing for down-conversions to HD SDR color space)

+3DLUT-PRO 3D LUT Option (compatible with processing for down-conversions to HD SDR color space)

+3D-LUT-BBC BBC 3DLUT Option (Requires +3D-LUT-PRO or +3D-LUT-PRO-4K option to also be present to support this option)

+COLOR-4K 4K Color Correction Option

+COLOR Color Correction Option

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 = SALES@COBALTDIGITAL.COM [i¥§

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




)) FORMAT CONVERTERS

ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC / EMBED/DE-EMBED AUDIO PROCESSOR

ORDERING INFORMATION (cont.)

+KEYER-4K 4K Key/Fill Keyer (Alpha) Option (Additional second option license enables a second independent keyer block.)

+KEYER Key/Fill Keyer (Alpha) Option (Additional second option license enables a second independent keyer block.)

+UDX-DANTE-16x16 16x16 Dante 16 channel input 16 channel output option (Cannot be used simultaneously with +HDR-TCHCLR and +LOGO).

+L0GO-4K 4K Logo Insertion Option

+LOGO Logo Insertion Option

+LTC Audio LTC I/0 Option

-H2S Adds daughter card supporting externally-accessible HDMI input port; orderable as new option. Nete: To support HDMI input option -H2S, this option is required in addition to card fitted
with rear module (such as RM20-9904-B-HDBNC) that allows access to the daughter card-located HDMI input connector.

-UDX-SFP-MSA Adds daughter card supporting externally-accessible dual MSA SFP cage; orderable as new option. Note: To support SFP option(s), this option is required in addition to
desired specific SFP options below. The SFP modules listed below are available for the 9904-UDX-4K card when also fitted with SFP option -UDX-SFP-MSA.

- -UDX-SFP-MSA-2S is required where 2-slot ("Standard-Width") rear module (such as RM20-9904-G-HDBNC) is to be fitted with SFP option.

+ -UDX-SFP-MSA-4S is required where 4-slot ("Double-Width") rear module (such as RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, or RM20-9904-K-HDBNC) is to be fitted with SFP option.
Rear modules RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, RM20-9904-G-HDBNC, or RM20-9904-K-HDBNC and option -UDX-SFP-MSA-2S or -UDX-SFP-MSA-4S are purchased and
available separately.

-SFP-EOOE-MSA-12G 12G/6G/3G/HD/SD-SDI UHD Transceiver (LC female connectors)

-SFP-E0-MSA-12G 12G/6G/3G/HD/SD-SDI UHD Transmitter (LC female connector)

-SFP-OE-MSA-12G 12G/6G/3G/HD/SD-SDI UHD Receiver (LC female connector)

-SFP-EOOE-MSA Single-Channel Video Optical Transceiver (LC female connectors)

-SFP-E0-MSA Single-Channel Video Optical Transmitter (LC female connector)

-SFP-OE-MSA Single-Channel Video Optical Receiver (LC female connector)

-SFP-IP-SWD-MSA Software-Defined MSA SFP 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following 1/0 purposing
software options are available for cards using SFP type -SPF-IP-SWD-MSA (Up to 3 software licenses can be added to the -SFP-IP-SWD-MSA, but only 1 license can be active at a time):
+ADD-SFP-IP-TO-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI

+ADD-SFP-IP-TO-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI

+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6

+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110

-UDX-SFP Adds daughter card supporting externally-accessible dual SFP cage; orderable as new option. Note: To support SFP option(s), this option is required in addition to desired specific

SFP options below. The SFP modules listed below are available for the 9904-UDX-4K card when also fitted with SFP option -UDX-SFP.

- -UDX-SFP-MSA-4S daughter card is used with 4-slot ("Double-Width") rear module (such as RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, or RM20-9904-K-HDBNC). UDX-SFP-MSA is only
available for use in conjunction with 4-slot rear modules and daughter card -UDX-SFP-MSA-4S). Rear modules RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, RM20-9904-K-HDBNC and
option -UDX-SFP-MSA-4S are available separately.

-SFP-EO0E-12G 12G/6G/3G/HD/SD-SDI UHD Transceiver (LC female connectors)

-SFP-E0-12G 12G/6G/3G/HD/SD-SDI UHD Transmitter (LC female connector)

-SFP-OE-12G 12G/6G/3G/HD/SD-SDI UHD Receiver (LC female connector)

-SFP-2E0-12G 12G/6G/3G/HD/SD-SDI UHD Dual Transmitter (LC female connector)

-SFP-20E-12G 12G/6G/3G/HD/SD-SDI UHD Dual Receiver (LC female connector)

-SFP-EOOE Single-Channel Video Optical Transceiver (LC female connectors)

-SFP-EO Single-Channel Video Optical Transmitter (LC female connector)

-SFP-OE Single-Channel Video Optical Receiver (LC female connector)

-SFP-2E0 Dual-Channel Video Optical Transmitter (LC female connector)

-SFP-20E Dual-Channel Video Optical Receiver (LC female connector)
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9904-UDX-4K ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC / EMBED/DE-EMBED AUDIO PROCESSOR

ORDERING INFORMATION (cont.)

-SFP-IP-SWD Software-Defined EmSFP; 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following /0 purposing software
options are available for cards using SFP type -SPF-IP-SWD (Up to 3 software licenses can be added to the -SFP-IP-SWD, but only 1 license can be active at a time):

+ADD-SFP-2SDI-T0-IP-2022-6 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2022-6
+ADD-SFP-2SDI-TO-IP-2110 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2110
+ADD-SFP-IP-T0-2SDI-2022-6 SFP Software License; Dual-Channel De-Encapsulator IP-2022-6-t0-2SDI
+ADD-SFP-IP-T0-2SDI-2110 SFP Software License; Dual-Channel De-Encapsulator IP-2110-to-2SDI
+ADD-SFP-IP-TO-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI
+ADD-SFP-IP-TO-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI
+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-1P-2022-6
+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110
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9904-UDX-4K-DSP ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC with DSP Advanced Audio Processing
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High-density openGear comprehensive UHD UDX solution

The Cobalt® 9904-UDX-4K-DSP 12G/6G/3G/HD/SD UHD Up/Down/Cross Converter/Frame Sync with DSP
Advanced Audio Processing is Cobalt’s next generation of advanced scaler/frame sync for the openGear® platform.

The 9904-UDX-4K-DSP upconverts 12G/6G/3G/HD/SD to either UHD1 3840x2160 Square Dlvision Multiplex (SDM)
or Two-Sample Interleave (2SI) quad 3G-SDI based formats, or can output ST 2082 12G-SDI for single-wire 4K transport.
With both 12G-SDI and quad 3G-SDI inputs, the 9904-UDX-4K can downconvert 12G and quad UHD. The 9904-UDX-4K
provides an HDMI 2.0 output for economical 4K video monitoring. The 9904-UDX-4K-DSP offers numerous options,
including SDR-to-HDR conversion and color correction.

The 9904-UDX-4K-DSP offers a DSP-based platform that supports multiple advanced audio DSP options, including
Dolby® Real-Time Loudness Leveling automatic loudness processing, Dolby® E/D/D+ encode/decode, and Linear
Acoustic® UPMAX™ automatic upmixing. Embedded audio and metadata are properly delayed and re-embedded to
match any video processing delay, with full adjustment available for audio/video offset.

The high-density openGear® design allows for up to five 9904-UDX-4K-DSP cards to be installed in one 2RU openGear®
frame. Card control/monitoring is available via DashBoard user interface or Cobalt’'s RESTful-based Reflex protocol.

Dolby encoding/decoding, Dolby Real-Time Loudness Leveling (RTLL) loudness leveling
with full parametric control setup, and Linear Acoustic UPMAX™ upmixing DSP audio

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080pSF, 1080p

options available

Full up/down conversion between HD/3G, ST 2082 12G-SDI single-wire, and SDQS/2SlI
quad 3G-SDI based formats, with ST 2082 12G-SDI single-wire and quad 3G UHD
available at both input and output

Supports Square Division Multiplex (SDM) and Two-Sample Interleave (2SI) quad UHD
formats

12G-SDI and quad 3G frame sync and user delay

DSP-based platform supports multiple audio DSP options, with multiple instances
available using allocatable license “credits”

Supports Cobalt’s Reflex (JSON) Protocols

Full embedded audio processing with user delay offset and AES I/0

Noise Reduction and Detail Enhancement provide image quality optimization

Remote control/monitoring via Dashboard™ software, 0GCP-9000 remote control
panels, or Cobalt's RESTful-based Reflex protocol

Hot-swappable

Five year warranty

SDR/HDR Conversion Options (+HDR-TCHCLR-4K, +HDR-TCHCLR) - Provides real-time
intelligent HDR conversion powered by Technicolor®. Contains SDR-to-HDR, HDR-to-SDR,
and HDR-to-HDR conversion with dynamic metadata creation. Technicolor toolkits
include SL-HDR encode, SL-HDR decode, and ITM Intelligent Tone Management.

3D LUT Options (+3DLUT-PRO-4K, +3DLUT-PRO) - 3D LUT (Look-Up Table) options
provide 33 cube LUT mapping between 10-bit RGB and HDR color spaces.

3D LUTS Option (+3D-LUT-BBC)- Licensed product developed by the BBC, provides BBC
3D LUT as optional SDR-to-HDR and HDR-to-SDR profiles.

Audio LTC 1/0 Option (+LTC)

Dolby® / Linear Acoustic® DSP Audio Options (+DSP) (See Ordering Information for
details)

Color Correction Options (+COLOR-4K, +COLOR) - Provides full RGB color corrector
(offset, gain, gamma) with extended YCbCr proc controls with white hard clip, white
soft clip, black hard clip, and saturation clip.

Key/Fill Keyer Option (+KEYER-4K, +KEYER) - Provides keying using SDI inputs for
key and fill signals. Alpha Threshold mode allows full-color key/fill using low-cost
PC-based graphics host where the same signal provides a shared key/fill input. (A
second +KEYER option license can be added to enable a second independent keyer
block.)

Logo Insertion Option (+LOGO-4K, +LOGO) - Provides file-based insertion for branding
local or destination branding/ID requirements.

COBALTDIGITAL.COM

US SALES 800 669-1691

Dante Option (+UDX-DANTE-16x16) 16x16 Dante 16 channel input 16 channel
output option (Cannot be used simultaneously with +HDR-TCHCLR and +LOGO).

-H2S Option - Adds daughter card supporting externally-accessible HDMI input

DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




)) FORMAT CONVERTERS

ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K-DSP ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC with DSP Advanced Audio Processing

MADI In**
+UDX-DANTE <t
Audio
Processor
AES Tx/Rx DSP Audio
AES 1/0 < <I—| >
Direction Control "1 Processor 12G/6G/3G/HD/SD - SDI Out
(+DSP options support) (ST 2082 or quad 3G/HD)
12G/6G/3G/HD/SD - SDI In
(ST 2082 or quad 3G/HD) — _D]A*J
12G/
1B
T—> Multi-In; SDR > HDR De-Interlace Quad 3G —>
-Input Input RGB Color > UDX y Output il
2= Select Audio Correction SOWT | HpR > SDR Na”.d Conversion Fsr;nmce &(z@) Audio Serialze _D%S
33— De-seriali M (+COLOR-4K) Conversion oise Output
4— ey P> . = = Reduction ™= = ” ? " Crosspoint :ggé
s—3 (+3DLUT-PRO)  (+HDR-TCHCLR) ‘ : —>4A
6—> (+3DLUT-PRO-4K) ~ (+HDR-TCHCLR-4K) Logo —3>4B
Insert 8 Y >
Ref | WingsIn | Key/Fill 5A
HDMI In LTC RS-485 1/0 (+LOGO) (frons fr;‘me) ”:t?r; " © I . -
(-H2s) (+LT0) Input Select) | Key/Fill 2 ——
o HDMI 2.0
DashBoard™/0GCP [KE—> Ethernet 10/100/1000 nput Select) HOMI [ 3> oyt~
Monitor/Control (on frame) * A second +KEYER option license can be added Encode
to enable a second independent keyer block. DI Out**
L—— > MADIOu

** MADI I/0 available on rev C (or later) hardware
with firmware supporting MADI In. +UDX-DANTE
When enabled MADI In and MADI Out
acquire SDI In 6 and SDI Out 5 (respectively) on

rear modules that support these 1/0.

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 = SALES@COBALTDIGITAL.COM [m¥iy

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




)) FORMAT CONVERTERS

ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K-DSP ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC with DSP Advanced Audio Processing

COMM PINOUTS
1-GND ' ! @i AES 110 SOIN
2-*COl 2 | A2ZH+) -
5 -Com AT 142 m poun O O uesio (oL . seaace 1© @ O
4 *COMA_RXZ /4 4 2 1 2 (e} X
5_COM ARX1 [ 422(-) [ONORONO] o Qu O 20 é (5 5
GPIO PINDUTS [T N (o 5
1-GPOOUT 2 |[| ’ﬂ_" [ONONO) el OO N 5
COMM
2-GPOOUT 1 S Qon L0} ® [Tpg i
3-GPD CMN - 1B 1A 28 2A 104 {:m 5 3
-Gl - NC
;_EE,"M - m (O ONO) 13- COMM_RX2422(+) ®oe GPICOMM ‘G) @ G) @
6-GPIING W SO0 0UT 12- G 25 COMM_A_RX1422() ol 0] 12 - COMM A TX21+
7-GPIIN4 o |I| " R 11-COMM_ATHEHZ | 24 r‘u:‘ - SDI OUT 11 - COMM A TX1/— ® 18 28 @
- a- "‘_-\'- L TXA) 10 - COMM A RX2i+ A
alemm 2 : [ONONONO] [ SADIME) - COMM A RX11~ - ¥o) i g—? @@
10-GRIIN 1 . ! @ EELT g & 8- ] JC;,) sDiOUT
* Port can be Glconfigured s || 2 bk N-, ‘EIGQLU 5 & g ;gg:—}me ;
L‘f‘:i-sz-iigﬁmanml' . Hi-Ahee i = 2 5 5-GPIING z LORIORIO]
~H "P"""“ ‘?"‘FF"‘;!‘S‘" — g:‘,r:m ot . ;:gg: ::; ° [ —
m.'c"u‘;?:;‘n;;’ii iy be _‘ m Homour__ ETHERNET e 1-eme 7Eﬁ: ::f pint HDMIOUT ETHERNET
presant, only HOMI IN 1 is active. ) + + - -
RM20-9904-A-HDBNC RM20-9904-D-HDBNC RM20-9904-F-HDBNC
Note: Due to the alignment of the 9904 card and the -D Note: (8) AES ports supported on card
rear module, the combination of the card and rear hardware rev -E and later. Earlier card
module will consume the adjacent odd frame slot in versions support (4) AES ports (max).
Note: Mates to card in odd slot. = addition to the even slot occupied by the card.
(o]l Note: This rear module cannot be installed in frame slots
SFR.G) 8 19/20 location. The 9904-UDX card, when installation is
®s attempted, will clash/interfere with the frame network
controller card.
©s
@@l
CPICONM Note: MADI I/0 is available on rev C (or later) hardware with firmware
1 - COMM ATHS supporting MADI /0. When enabled MADI In and MADI Out acquire SDI In 6
2- COMM A TX1/= AES O me and SDI Out 5 (respectively) on rear modules that support these
332: ::; o} = 1/0. Rear modules that support MADI |/0 show the MADI port locations that
5. GND s O are SDI IN 6 and SDI OUT 5 alternates (as shown in illustrations above).
2 (O3
6-GRocom ™ Note: 9904-UDX-4K-DSP model does not support SFP ports. SFPs are not
8- COMMGPI0 supported nor present when using rear modules that show SFP presence in
creranan [ @ rear module illustrations here.

RM20-9904-G-HDBNC

RES 10 SDIIN AES IO SDIIN aes
1 2 1 2 1 HoMI
@ @ O @ @ O S IH'; m 105 3@ G)'
Dl IN
H
©: C?s ©:s © C?s © COMM/GPI PINOUTS bx2) Ho) QO O
I £ e e “f 5 ©o
5 %s 3 E“O‘ 3-GPIIN3 © umm?| ©
| | 4-GPIIN G o
3 mn B S-GFIINE HC 1A
GRIOICOMM er e ©F GPIo © o® O g osu our _ 48
1 - COMM A TX2#+ Sl 1gnme el o oD commGe ['0)
oM Ani| O On Os o | O O% On camm 1 ] T e
4 - COMM A R~ gy ‘; : g:g ouT2 - *COM A_TK1/422() || = OUT " A
c.crocon | OEnO®n On 6-GPO COM é.ﬁ On On -COMATR a2y |+ J
7-GPOOUT 1 ou_:| 7-GPOOUT1 ouT * Foet can be GUI-ccefigured as -
8-GPIIN3 8-GPIING two RS-232 ports (Tx and Re), . 0
o-GPIIN2 COMM | GPIO 9-GPIIN2 GPIO or a5 R§-422 port : | . |
10-GPIIN 1 s seasenn ',gl"ff"f:‘ EEEEEEEEE " HOMI IN port only presentin : " [ —1 &
Wote: P 10 ; ne.:-..m— ijlri.n;_xm?;ﬁ;o;m;‘s‘e By HOMI OUT ETHERNET
n fusimion T T hough n ! s My b T T 1 T
prese, anly HOMI IN 1 is acsve.
RM20-9904-H-HDBNC RM20-9904-J-HDBNC RM20-9904-K-HDBNC
Note: 12G signals over relay bypass path
stipulates maximum cable length not to
exceed 10m for total of both input and
output cable lengths.
Tl
openbear;

DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.

m

COBALTDIGITAL.COM

US SALES 800 669-1691




) FORMAT CONVERTERS COBALT

ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K-DSP ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC with DSP Advanced Audio Processing

SPECIFICATIONS

12G/6G/3G/HD/SD-SDI Input/Outputs
(6) 75Q2 inputs (max)
(8) 75Q outputs (max)
SDI Formats Supported: SMPTE ST2082-1,10, 424M, 292M, SMPTE 259M-C. All inputs/outputs 12G compliant and SDQS/2SI quad 3G compliant.
Return Loss:
> 15 dB up to 1.485 GHz
> 10 dB up to 3 GHz
> 7 dB up to 6 GHz
>5dB upto 12 GHz
Input Cable Length:
45m Belden 1694A cable at 11.88 Gbps
120m Belden 1694A cable at 2.97 Gbps
240m Belden 1694A cable at 1.485 Gbps
400m Belden 1694A cable at 270 Mbps
Output Signal Level: 800 mV + 10%
DC Offset: 0 V + 50 mV
Rise and Fall Time @ 11.88 Gbps: < 45 ps
Alignment Jitter (12G/3G/HD/SD): < 0.3/0.3/0.2/0.2 Ul

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

AES Audio Inputs/Outputs
(8) AES-3id 75Q coaxial ports (max); port direction assignable as inputs or outputs in groups of 4 ports.
Note: Hardware rev -E and later has 8 AES ports; earlier versions have 4 port max.

MADI Audio Inputs/Outputs
(2) 75Q) coaxial ports (max)
Note: Not all rear modules support full MADI I/0. MADI I/0 is a function of Rear Module used and is available only on card with on rev C (or later) hardware with firmware supporting
MADI I/0. See Rear Module illustrations for specific information.

HDMI Output
HDMI 2.0 Output; type A standard connector

HDMI Input (Option -H2S only)
HDMI 2.0 Input; mini connector

GPIO
(6) GPI (max); (2) GPO (max)
Note: GPIO max capacity is a function of Rear Module used. See Rear Module illustrations for specific information.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”

Frame Loading (Max. recommended number of 9904 cards supported per Frame Model)
- 0G3 Frame: (b) cards

- HPF-9000 Frame: (5) cards

+0Gx Frame: (7) cards

Note: In all cases, it is recommended to leave a 1RU gap above the frame and set frame Network Controller Card to run the frame cooling fans at full (max.) speed.

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 = SALES@COBALTDIGITAL.COM [¥Wi

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) FORMAT CONVERTERS COBALT

ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K-DSP ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC with DSP Advanced Audio Processing

ORDERING INFORMATION

9904-UDX-4K-DSP 12G/6G/3G/HD/SD UHD Up/Down/Cross Converter/Frame Sync with DSP Advanced Audio Processing

Rear Modules:

Note: - MADI I/0 is available on rev C (or later) hardware with firmware supporting MADI I/0. When enabled MADI In and MADI Out acquire SDI In 6 and SDI Out 5 (respectively) on
rear modules that support these /0. Rear modules that support MADI /0 show the MADI port locations that are SDI IN 6 and SDI OUT 5 alternatives. Rear modules that
support MADI are identified below as MADI Compatible.

+9904-UDX-4K-DSP model does not support SFP ports. SFPs are not supported nor present when using rear modules that show SFP presence on this card model.

RM20-9904-A-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (8) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(4) AES 1/0 (User Selectable), GPIO/COMM, HDMI 2.0 Output (type A standard connector), 100/1000 BaseT Ethernet Port MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (6) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(4) AES 1/0, GPIO/COMM, 100/1000 BaseT Ethernet Port MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-F-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (9) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(8) AES I/0, GPI/COMM, HDMI 2.0 Output (type A standard connector), 100/1000 BaseT Ethernet Port MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-G-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 12G/6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(3) AES I/0, GPIO/COMM MADI Compatible. (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

RM20-9904-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 12G/6G/3G/HD/SD/SD-SDI Inputs, (7) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs (one
3G/HD/SDI Output with relay bypass failover), (4) AES 1/0, GPIO/COMM MADI Compatible. (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

RM20-9904-J-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (5) 12G/6G/3G/HD/SD/SD-SDI Inputs, (7) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs (one 3G/
HD/SDI Output with relay bypass failover), (4) AES I/0, GPIO MADI Compatible. (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

RM20-9904-K-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (6) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs, (4) AES I/
0, COMM/GPI, HDMI 2.0 Output (type A standard connector), (1) HDMI 2.0 Input (mini connector) (when used in conjunction with option -H2S), 100/1000 BaseT Etheret Port
MADI Compatible. (All coaxial connectors HD-BNC.)

Options:

Note: - Options denoted as “+” are software-based options which are available on new product when ordered or can be customer field-installed as a software upload upgrade.

- Options or ordering line items denoted as “-“ are hardware-based options/items. These options are available as factory-installed only on new product, or product returned
to Cobalt for factory installation.

+HDR-TCHCLR-4K 4K SDR/HDR Conversion Option (This option includes SL-HDR encode, SL-HDR decode, and ITM Intelligent Tone Management.)

+HDR-TCHCLR SDR/HDR Conversion Option (This option includes SL-HDR encode, SL-HDR decode, and ITM Intelligent Tone Management.)

+3DLUT-PRO-4K 3D LUT 4K Option

+3DLUT-PRO 3D LUT Option

+3D-LUT-BBC BBC 3DLUT Option (Requires +3D-LUT-PRO or +3D-LUT-PRO-4K option to also be present to support this option)

+COLOR-4K 4K Color Correction Option

+COLOR Color Correction Option

113 COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) FORMAT CONVERTERS COBALT

ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K-DSP ) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER /
FRAME SYNC with DSP Advanced Audio Processing

ORDERING INFORMATION (cont.)

+KEYER-4K 4K Key/Fill Keyer (Alpha) Option (Additional second option license enables a second independent keyer block.)

+KEYER Key/Fill Keyer (Alpha) Option (Additional second option license enables a second independent keyer block.)

+L0GO-4K 4K Logo Insertion Option

+L0GO Logo Insertion Option

+LTC Audio LTC 1/0 Option

+UDX-DANTE-16x16 16x16 Dante 16 channel input 16 channel output option (Cannot be used simultaneously with +HDR-TCHCLR and +LOGO).

+DSP-RTLL-5.1 Dolby® Real-Time Loudness Leveling 5.1-Channel Surround Sound Loudness Processor

+DSP-RTLL-2.0 Dolby® Real-Time Loudness Leveling 2.0-Channel Stereo Loudness Processor

+DSP-ENCD-5.1 Dolby® Digital / Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital / Digital Plus 2.0 Encoder

+DSP-DEC Dolby® E / Dolby® Digital / Dolby® Digital Plus Decoder

+DSP-UPMIX-LA Linear Acoustic UPMAX™ 2.0-to-5.1 Upmixer

-H2S Adds daughter card supporting externally-accessible HDMI input port; orderable as new option. Note: To support HDMI input option -H2S, this option is required in addition to card
fitted with rear module (such as RM20-9904-B-HDBNC) that allows access to the daughter card-located HDMI input connector.
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ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K-IP )) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER/FRAME SYNC
with Dual 10GigE IP Ports

The Cobalt® 9904-UDX-4K-IP 12G/6G/3G/HD/SD UHD Up/Down/Cross Converter/Frame Sync with Dual
10GigE IP Ports is Cobalt’s next generation of advanced scaler/frame synchronizers for the openGear® platform.

The 9904-UDX-4K-IP upconverts 12G/6G/3G/HD/SD to either UHD1 3840x2160 Square Dlvision Multiplex (SDM) or
Two-Sample Interleave (2SI) quad 3G-SDI based formats, or can output ST 2082 12G-SDI for single-wire 4K transport.
With both 12G-SDI and quad 3G-SDI inputs, the 9904-UDX-4K can downconvert 12G and quad UHD. The 9904-UDX-4K
provides an HDMI 2.0 output for economical 4K video monitoring. The 9904-UDX-4K-IP offers numerous options,
including SDR-to-HDR conversion and color correction.

The 9904-UDX-4K-IP can provide dual 10GigE ports providing support for the emerging uncompressed video/audio/ data
over IP standards.

The high-density openGear® design allows for up to five 9904-UDX-4K-IP cards to be installed in one 2RU openGear®
frame. Card control/monitoring is available via DashBoard user interface or Cobalt’'s RESTful-based Reflex protocol.

Wil
openkear;

FEATURES

Supports Cobalt’s Reflex (JSON) Protocols

High-density openGear comprehensive UHD UDX solution

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080pSF, 1080p Noise Reduction and Detail Enhancement provide image quality optimization

Full up/down conversion between HD/3G, ST 2082 12G-SDI single-wire, and SDQS/2SI
quad 3G-SDI based formats, with ST 2082 12G-SDI single-wire and quad 3G UHD
available at both input and output

Remote control/monitoring via Dashboard™ software, 0GCP-9000 remote control
panels, or Cobalt's RESTful-based Reflex protocol

Hot-swappable

Supports Square Division Multiplex (SDM) and Two-Sample Interleave (2SI) quad UHD
formats

Five year warranty

12G-SDI and quad 3G frame sync and user delay

SDR/HDR Conversion Options (+HDR-TCHCLR-4K, +HDR-TCHCLR) - Provides real-time
intelligent HDR conversion powered by Technicolor®. Contains SDR-to-HDR, HDR-to-SDR,
and HDR-to-HDR conversion with dynamic metadata creation. Technicolor toolkits

Color Correction Options (+COLOR-4K, +COLOR) - Provides full RGB color corrector
(offset, gain, gamma) with extended YCbCr proc controls with white hard clip, white soft
clip, black hard clip, and saturation clip.

include SL-HDR encode, SL-HDR decode, and ITM Intelligent Tone Management.
Key/Fill Keyer Option (+KEYER-4K, +KEYER) - Provides keying using SDI inputs for key

and fill signals. Alpha Threshold mode allows full-color key/fill using low-cost PC-based
graphics host where the same signal provides a shared key/fill input. (A second
+KEYER option license can be added to enable a second independent keyer block.)

3D LUT Options (+3DLUT-PRO-4K, +3DLUT-PRO) - 3D LUT (Look-Up Table) options
provide 33 cube LUT mapping between 10-bit RGB and HDR color spaces.

3D LUT Option (+3D-LUT-BBC) - Licensed product developed by the BBC, provides BBC
3D LUTS as optional SDR-to-HDR and HDR-to-SDR profiles.

-UDX-SFP Options - Adds daughter card supporting externally-accessible dual SFP
cage. (See Ordering Information for SFP types available, descriptions, and further info.)

Logo Insertion Option (+LOGO-4K, +LOGO) - Provides file-based insertion for branding
local or destination branding/ID requirements.

Audio LTC 1/0 Option (+LTC)

MADI In*
AES Tx/Rx
AES 1/0 <>
Direction Control 12G/6G/3G/HD/SD - SDI Out
(ST 2082 or quad 3G/HD)
12G/6G/3G/HD/SD - SDI In
(ST 2082 or quad 3G/HD) 12G/ 1A
1 | Quad 3G 18
> Multi-Input Input RGB Color SDR > HDR De-Interlace UDX , Output Serialize [—I>2A
2—P  Sselect Audio Correction 3oL HDR > SDR and Conversion FSr)ammce Y:l]lsne%: \EE&E‘;‘) Augio Output —>>28
3 -Seriali Mux (+COLOR-4K) Conversion Noise o G
4_l> De-Serialize L - > Reduction = —r b > Mux pe>( Crosspoint 8
—3> —>4A
5 (+3DLUT-PRO) (+HDR-TCHCLR) ‘ N —I>48
6—>> (+3DLUT-PRO-4K)  (+HDR-TCHCLR-4K) Logo — L on
Insert : )
Ref In Wings In | Key/Fill 1
(+LOGO) 2022/2110
2022/2119 LTC RS-485 1/0 L E(ey/Fill 2o
IPIn—3> (+L10) DashBoard™/OGCP Ethernet 10/100/1000 P rom 3> 1P out
Monitor/Control (on frame) Input Select)
* MADI I/0 available on rev C (or later) hardware o |_HDMi 2.0
with firmware supporting MADI I/0. > Out
Rear Module When enabled MADI In and MADI Out Encode
) . acquire SDI In 6 and SDI Out 5 (respectively) on
SFP Cage ((UDX-SFP;-UDX-SFP-MSA) rear modules that support these 1/0. Y -——————>MADI Out*
**IP functionality available only using -SFP-IP-SWD or -SFP-IP-SWD-MSA
Rx (2) > [—3> To Input Select SFP module and desired IP license. See Ordering Info
for details and available types.
F
Txed) <L b= Eon st #5 A second +KEVER option license can be added this color denotes option
to enable a second independent keyer block.
9904-UDX-4K-IP
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9904-UDX-4K-IP )) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER/FRAME SYNC
with Dual 10GigE IP Ports
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m"ﬂ__ m‘ ‘m’ . m-_w; FTREEET SDI'In 6 and SDI Out 5 (respectively) on rear modules that support these
AU Pl DO e e T . T 1/0. Rear modules that support MADI /0 show the MADI port locations that
Powiien, ooy HOM 4 1 et are SDI IN 6 and SDI OUT 5 alternatives (as shown in illustrations here).
RM20-9904-K-HDBNC

SPECIFICATIONS

12G/6G/3G/HD/SD-SDI Input/Outputs
(6) 75Q inputs (max)
(8) 752 outputs (max)
SDI Formats Supported: SMPTE ST2082-1,10, 424M, 292M, SMPTE 259M-C. All inputs/outputs 12G compliant and SDQS/2SI quad 3G compliant.
Return Loss:
> 15 dB up to 1.485 GHz
> 10 dB up to 3 GHz
> 7 dB up to 6 GHz
>5dB up to 12 GHz
Input Cable Length:
45m Belden 1694A cable at 11.88 Gbps
120m Belden 1694A cable at 2.97 Gbps
240m Belden 1694A cable at 1.485 Gbps
400m Belden 1694A cable at 270 Mbps
Output Signal Level: 800 mV + 10%
DC Offset: 0 V + 50 mV
Rise and Fall Time @ 11.88 Gbps: < 45 ps
Alignment Jitter (12G/3G/HD/SD): < 0.3/0.3/0.2/0.2 Ul

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

AES Audio Inputs/Outputs
(8) AES-3id 75€2 coaxial ports (max); port direction assignable as inputs or outputs in groups of 4 ports.
Note: Hardware rev -E and later has 8 AES ports; earlier versions have 4 port max.
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ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K-IP )) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER/FRAME SYNC
with Dual 10GigE IP Ports

SPECIFICATIONS (cont.)

MADI Audio Inputs/Outputs

(2) 75€ coaxial ports (max)
Note: Not all rear modules support full MADI I/0. MADI I/0 is a function of Rear Module used and is available only on card with on rev C (or later) hardware with firmware supporting

MADI I/0. See Rear Module illustrations for specific information.

HDMI Output
HDMI 2.0 Output; type A standard connector

IP ST 2022-6 Interface
(2) 10GigE multi-mode optical Tx/Rx interface; female LC duplex connectors

GPIO
(6) GPI (max); (2) GPO (max)
Note: GPIO max capacity is a function of Rear Module used. See Rear Module illustrations for specific information.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”

Frame Loading (Max. recommended number of 9904 cards supported per Frame Model)
-0G3 Frame: (5) cards

- HPF-9000 Frame: (5) cards

- 0Gx Frame: (7) cards

Note: In all cases, it is recommended to leave a 1RU gap above the frame and set frame Network Controller Card to run the frame cooling fans at full (max.) speed.

ORDERING INFORMATION

9904-UDX-4K-IP 12G/6G/3G/HD/SD UHD Up/Down/Cross Converter/Frame Sync with Dual 10GigE IP Ports

Rear Modules:

Note: - MADI I/0 is available on rev C (or later) hardware with firmware supporting MADI |/0. When enabled MADI In and MADI Out acquire SDI In 6 and SDI Out 5 (respectively) on rear
modules that support these I/0. Rear modules that support MADI /0 show the MADI port locations that are SDI IN 6 and SDI OUT 5 alternatives. Rear modules that support MADI are
identified below as MADI Compatible.

- Rear modules with SFP access do not come standard with any SFP functionality. Appropriate SFP option must be provisioned for rear module SFP functionality.
- SFP port-type availability depends upon SFP Type, rear 10 module, and 9904-UDX host card rev as follows:
- Option -UDX-SFP (non-MSA); Card Rev E and earlier with -C, -F, -G rear 10 module:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port supports up to 2 Fiber inputs.
- Option -UDX-SFP (non-MSA); Card Rev F and later with -C, -F, -G rear 10 module:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Option -UDX-SFP (non-MSA); Card Rev E and earlier with -K rear 10:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port is unused (NC).
- Option -UDX-SFP (non-MSA); Card Rev F and later with -K rear 10:
- Top SFP port supports up to 2 Fiber inputs and up to 2 Fiber outputs.
- Bottom SFP port support up to 2 Fiber outputs.
- Option -UDX-SFP-MSA (no card restictions):
- Top SFP port supports 1 Fiber input and 1 Fiber output.
- Bottom SFP port supports 1 Fiber input and 1 Fiber output.

RM20-9904-C-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
GPI/COMM, HDMI 2.0 Output (type A standard connector), (2) SFP cage receptacles, 100/1000 BaseT Ethernet Port MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-F-HDBNC 20-Slot Frame Rear /0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (9) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(8) AES 1/0, GPI/COMM, HDMI 2.0 Output (type A standard connector), (2) SFP cage receptacles, 100/1000 BaseT Ethernet Port MADI Compatible. (All coaxial connectors HD-BNC.)

RM20-9904-G-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 12G/6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs,
(3) AES I/0, GPIO/COMM MADI Compatible. (All coaxial connectors HD-BNC.) (Note: Mates to card in odd frame slot.)

RM20-9904-K-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (6) 12G/6G/3G/HD/SD/SD-SDI Inputs, (6) 12G/6G/3G/HD/SD/SD-SDI Processed Outputs, (4) AES 1/0,
COMM/GPI, HDMI 2.0 Output (type A standard connector), (2) SFP cage receptacles (when used in conjunction with SFP option), 100/1000 BaseT Ethernet Port MADI Compatible (All coaxial

connectors HD-BNC.)
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ADVANCED 4K/UHD FORMAT CONVERTERS

9904-UDX-4K-IP )) 12G/6G/3G/HD/SD UHD UP/DOWN/CROSS CONVERTER/FRAME SYNC
with Dual 10GigE IP Ports

ORDERING INFORMATION (cont.)

Options:

Note: - Options denoted as “+” are software-based options which are available on new product when ordered or can be customer field-installed as a software upload upgrade.
- Options or ordering line items denoted as “-“ are hardware-based options/items. These options are available as factory-installed only on new product, or product returned
to Cobalt for factory installation.

+HDR-TCHCLR-4K 4K SDR/HDR Conversion Option (This option includes SL-HDR encode, SL-HDR decode, and ITM Intelligent Tone Management.)

+HDR-TCHCLR SDR/HDR Conversion Option (This option includes SL-HDR encode, SL-HDR decode, and ITM Intelligent Tone Management.)

+3DLUT-PRO-4K 3D LUT 4K Option (compatible with up-mapping to HDR and processing for down-conversions to HD SDR color space)

+3DLUT-PRO 3D LUT Option (compatible with processing for down-conversions to HD SDR color space)

+3D-LUT-BBC BBC 3DLUT Option (Requires +3D-LUT-PRO or +3D-LUT-PRO-4K option to also be present to support this option)

+COLOR-4K 4K Color Correction Option

+COLOR Color Correction Option

+KEYER-4K 4K Key/Fill Keyer (Alpha) Option (Additional second option license enables a second independent keyer block.)

+KEYER Key/Fill Keyer (Alpha) Option (Additional second option license enables a second independent keyer block.)

+L0GO-4K 4K Logo Insertion Option

+LOGO Logo Insertion Option

+LTC Audio LTC 1/0 Option

-UDX-SFP-MSA Adds daughter card supporting externally-accessible dual SFP cage.

Note:

* To support SFP option(s) below, card must be fitted with rear module (such as RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, or RM20-9904-G) that supports SFP plug-in modules.

+ This daughter card included standard on 9904-UDX-4K-IP model, but needs to be specified at purchase to support MSA-type SFP below.

» -UDX-SFP-MSA-4S daughter card is used with 4-slot ("Double-Width") rear module (such as RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, or RM20-9904-K-HDBNC). UDX-SFP-MSA is only
available for use in conjunction with 4-slot rear modules and daughter card -UDX-SFP-MSA-4S). Rear modules RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, RM20-9904-K-HDBNC and
option -UDX-SFP-MSA-4S are available separately.

-SFP-IP-SWD-MSA Software-Defined MSA SFP 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following /0 purposing
software options are available for cards using SFP type -SPF-IP-SWD-MSA (Up to 3 software licenses can be added to the -SFP-IP-SWD-MSA, but only 1 license can be active at a time):
+ADD-SFP-IP-T0-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI

+ADD-SFP-IP-TO-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI

+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6

+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110

-UDX-SFP Adds daughter card supporting externally-accessible dual SFP cage.

Note:

+To support SFP option(s) below, card must be fitted with rear module (such as RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, or RM20-9904-G) that supports SFP plug-in modules.

+ This daughter card included standard on 9904-UDX-4K-IP model, but needs to be specified at purchase to support SFP below.

+ -UDX-SFP-2S is required where 2-slot ("Standard-Width") rear module (such as RM20-9904-G-HDBNC) is to be fitted with SFP option.

- -UDX-SFP-4S is required where 4-slot ("Double-Width") rear module (such as RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, or RM20-9904-K-HDBNC) is to be fitted with SFP option. Rear
modules RM20-9904-C-HDBNC, RM20-9904-F-HDBNC, RM20-9904-G-HDBNC, RM20-9904-K-HDBNC and option -UDX-SFP-2S or -UDX-SFP-4S are available separately.

-SFP-IP-SWD Software-Defined EmSFP; 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following I/0 purposing software
options are available for cards using SFP type -SPF-IP-SWD (Up to 3 software licenses can be added to the -SFP-IP-SWD, but only 1 license can be active at a time):

+ADD-SFP-2SDI-TO-IP-2022-6 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2022-6
+ADD-SFP-2SDI-TO-IP-2110 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2110
+ADD-SFP-IP-T0-2SDI-2022-6 SFP Software License; Dual-Channel De-Encapsulator IP-2022-6-to-2SDI
+ADD-SFP-IP-T0-2SDI-2110 SFP Software License; Dual-Channel De-Encapsulator IP-2110-to-2SDI
+ADD-SFP-IP-T0-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI
+ADD-SFP-IP-TO-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI
+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6
+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 = SALES@COBALTDIGITAL.COM [k

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) FORMAT CONVERTERS COBALT

UNCOMPRESSED SMPTE ST 2110 CONTENT CONVERSION/PROCESSING

Indigo 2110-DC-01 )) SMPTE ST-2110 INTEGRATED SUPPORT DAUGHTERCARD OPTION
FOR 9904-UDX-4K AND 9905-MPx CARDS

The Indigo 2110-DC-01 is a factory add-on option to Cobalt 9904-UDX-4K and 9905-MPx
models. This option adds native SMPTE ST-2110 support for this card, with multiple 25G
Ethernet interfaces.

The Indigo 2110-DC-01 circumvents the cumbersome, error-prone, and expensive prior
solutions of multiple devices in the data path. Adding native ST-2110 interfaces to the audio/
video processing elements, Cobalt is providing a cost-effective, easily manageable, integrated
solution to this problem. Multiple boxes or processing elements are no longer needed in the
data path, going back and forth between IP and SDI. By natively doing all the processing directly
over IP, unnecessary complexity and cost is avoided.

With this option, all the advanced processing in these cards is now available with IP inputs and
outputs, without the need for an external gateway. Indigo 2110-DC-01 includes support for
ST-2022-7 seamless redundancy switching, as well as 1S-04/1S-05 NMOS for automatic
discovery and configuration. Mated with the host card, this creates a powerful and
processing-dense product that is capable of natively processing HD, 3G and 4K IP streams with
no quality compromises. No other solution currently in the market can achieve the density
provided by the combination of functionality offered by Indigo 2110-DC-01 and the
9904-UDX-4K/9905-MPx.

— Available Q1 2022 —

FEATURES

Highly integrated ST-2110 companion for the Cobalt Built-in NMOS support offers straightforward interface | High-density, compact openGear card-based solution,

9904-UDX-4K or 9905-MPx audio/video processors to an existing network, with auto-discovery by the with multiple devices able to be combined into a
network management single frame for multi-channel operation, as well as

Offers multiple 25G Ethernet interfaces to support 4K offering the standard features of redundant

signals without the need for any type of compression Five year warranty hot-swappable power supplies and hot-swappable

and to support ST-2022-7 seamless redundancy cards

switching for improved network reliability

ORDERING INFORMATION

Indigo 2110-DC-01 SMPTE ST-2110 Integrated Support Daughtercard Option for 9904-UDX-4K and 9905-MPx cards (Note: Indigo 2110-DC-01 option is not
compatible with the 9904-UDX-4K-DSP model.

IN1 SFP28 CAGE GPIO/COMM PINOUTS [ Gpig/cOMM
® ® (x2) 1-GPIIN 1 | IN1 SFP28 CAGE
® N2 2-GPIIN2 . @ (x2)
3-GPIIN3 .
© ® 4-GPIIN4 ° IN2
O, ® 5-GPIIN5 :
@ AES 1 6-GPO 1 .
® ® 7-GPO CMN .
8- GND .
® ® AES 2 9- COM A RX1/422(-) :
10 - COM A RX2 / 422(+) Lo
® ® 11-COM A TX1/422(-)
® AES 3 IN6 INS 12- COM A RX2 / 422(+)
© ©) oo N6 INS
@ NC O i oulia ours AES3 AR ONO)
© © OO O (OJNO)
©) . AES 5 O%T.jm A(E?) 5 A6 Oour1t our2
(=] =}
©O) AES6 AES7 AES8  OUT2A AT ABSS - out3 our4
OO 000 ©
ETHERNET
\ / \ / 1 r i A" I §
MPN: 1134D MPN: 1135D
RM20-9904-L-HDBNC 20-Slot Frame Rear I/0 Module (Double-Width) (4) 12G/ RM20-9905-M-HDBNC 20-Slot Frame Rear /0 Module (Double-Width) (4) 12G/
6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed 6G/3G/HD/SD/SD-SDI Inputs, (4) 12G/6G/3G/HD/SD/SD-SDI Processed
Outputs, (8) AES 1/0, (2) 25G SFPs/Receptacles, (All coaxial connectors HD-BNC.) | Outputs, (8) AES 1/0, (2) 25G SFPs/Receptacles, GPIO/COMM (All coaxial
connectors HD-BNC.)
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)) FORMAT CONVERTERS

COBALT

DOWNCONVERTING DISTRIBUTION AMPLIFIERS

9501-DCDA-3G )) DOWN-CONVERTER/ DA with 3G/HD/SD-SDI Input, Reclocking, SD-SDI and Analog Video/Audio Outputs
]

The 9501-DCDA-3G provides 3G/HD-to-SD down-conversion with ARC and has versatility in providing up to four SD-SDI
and/or analog composite outputs as well as up to four reclocked SDI input copies. The space-saving design of the
9501-DCDA-3G provides for high density, allowing two cards to be collocated in adjacent slots and served by a single,
standard width “split” rear module. Up to 20 of the 9501-DCDA cards can be installed in a 20-slot frame.

The card can pass SD signals with re-aspect, if needed. AFD processing can detect an incoming AFD code and
correspondingly set scaling to track with AFD. This processor also allows independent custom ARC to be applied for
each incoming AFD code, and set the desired AFD code to be inserted on the output, even if there is no code detected
on the input. Analog audio outputs can be de-embedded from selected embedded audio channels. The 9501-DCDA
can rate-convert 23.98 frame video to 59.94 fields, move progressive to interlace and is equipped with extensive user
programmable reticule overlays. Two discrete character burn strings can be inserted on output video, with each string
inserted as static text and/or insert only upon LOS.

The data path is 10-bit with 12-bit analog encoding. Full proc control allows adjustment of luma gain, luma lift, color gain, and color phase. Preset save/load allows saving custom card
settings while allowing one-button revert to factory settings.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern
(audio routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control
access over a standard Ethernet network.

Alternate Base Model
-9501-DCDA-HD Down-Converter/DA with HD/SD-SDI Input, Reclocking, SD-SDI and Analog Video/Audio Outputs

FEATURES

Low power/high-density design allows up to 20 cards per frame; less than 18 Watts per
card

User DashBoard output selection flexibly allows SDI or CVBS outputs on four
processed-output BNCs

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080pSF, 1080p

Built-in x4 DAs for both reclocked and processed outputs

Dual independent text/character burn-in insertion allows condition-based insertion
(such as basic ID text for valid input and different text message for failover/LOS
conditions)

Dual SDI inputs with manual GUI select and basic failover function

Economical solution for 3G/HD down-conversion to legacy SD monitoring systems. HD
version further economizes for environments requiring only HD/SD support (field
upgradeable to 3G with software license upload if later desired).

Full timecode and CEA 708 / CEA 608 conversion to SD VITC timecode and
closed-captioning. Option +LTC allows bidirectional transfer between embedded video
timecode formats and audio LTC.

Remote control/monitoring via Dashboard™ software or 0GCP-9000 remote control

panels

Auto-format detect/down-conversion of SMPTE 424M/292/259M formats

Hot-swappable

Down-conversion scaling includes user-configurable ARC and AFD-controlled ARC

Five year warranty
Full embedded audio control with selectable downmix and analog audio de-embed

Color framing preserved on CVBS outputs for all conversions

OPTIONS

3G Software Option Upgrade (+3G) - Upgrades 9501-DCDA-HD card to 9501-DCDA-3G functionality/specifications.

Color Correction (+COLOR) - Provides independent RGB channel controls for luma, black, and gamma. Ultra-fast response time. The color correction feature is perfectly suited for
use with Cobalt 0GCP-9000/CC Remote Control Panel.

Frame Sync Software Option (+FS) - Adds frame sync to 9501-DCDA-3G card. Provides full vertical and horizontal offset and frame delay controls. Glitch-free handling of
embedded audio when a frame is dropped or duplicated.

Audio LTC Software Option (+LTC) - Offers bidirectional transfer and conversion between video timecode formats and audio LTC. Audio LTC can be received or sent over various card
audio channels.

Extended Frame Sync Delay Option (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD
video, or 0.8 seconds for 3G video. (Add-on to option +FS; option +FS required)

Il
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) FORMAT CONVERTERS COBALT

DOWNCONVERTING DISTRIBUTION AMPLIFIERS

9501-DCDA-3G )) DOWN-CONVERTER/DA with 3G/HD/SD-SDI Input, Reclocking, SD-SDI and Analog Video/Audio Outputs
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) FORMAT CONVERTERS COBALT

DOWNCONVERTING DISTRIBUTION AMPLIFIERS

9501-DCDA-3G )) DOWN-CONVERTER/DA with 3G/HD/SD-SDI Input, Reclocking, SD-SDI and Analog Video/Audio Outputs

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
< 18 Watts

SDI Input
Number of Inputs: (2) 3G/HD/SD-SDI BNCs. GUI-selectable.
Standards: SMPTE 259M, 292M, 424M (9501-DCDA-3G only)
Supported Formats: 1080p59.94,50,29.97, 24, 23.98, 1080i59.94,50, 720p59.94,50,29.97, 24, 23.98, 625I, 525i
Cable Length, Minimum, 3G/HD/SD (Belden 1694A): 120m / 180m / 360m
Return Loss: 15 dB up to 1.485 GHz, 10 dB up to 2.970 GHz

Video Outputs
Number of Outputs: (4) dedicated reclocked output BNCs. Up to 4 processed SD-SDI (or CVBS output) BNCs. GUI-selectable.
SDI Signal Level: 800 mV nominal
SDI Return Loss: >15 dB up to 1.485 GHz, >10 dB up to 2.970 GHz
SDI Jitter: SD: < 0.2 Ul
SDI Embedded Audio: 16-Ch

Frame Sync Audio/Video Delay (option +FS)
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

Reference Video Input
Number of Inputs: (2) looping (openGear® frame)
Standard: Tri-level sync (SMPTE 274) and black burst (NTSC and PAL)

Analog Audio Output
Number of Outputs: 4-Ch (max) balanced using 3-wire Phoenix connectors
Maximum Output Level: +24 dBu @ O dBFS
DAC Resolution: 24-bit

ORDERING INFORMATION

9501-DCDA-3G Down-Converter/DA with 3G/HD/SD-SDI Input, Reclocking, SD-SDI and Analog Video/Audio Outputs

9501-DCDA-HD Down-Converter/DA with HD/SD-SDI Input, Reclocking, SD-SDI and Analog Video/Audio Outputs

RM20-9501-A 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Reclocked Output BNCs, (4) Output BNCs (GUI-selectable as
SD-SDI and/or Analog CVBS)

RM20-9501-A/S 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) 3G/HD/SD-SDI Input BNC, (2) HD/SD-SDI Reclocked Output BNCs, (2) Output BNCs (GUI-selectable as SD-SDI
and/or Analog CVBS) (connections are per card)

RM20-9501-B 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (2) 3G/HD/SD-SDI Reclocked Output BNCs, (2) Output BNCs (GUI-selectable as SD-SDI and/or Analog
CVBS), (4) Analog Audio Outputs

RM20-9501-C/S-DIN 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNCs, (4) HD/SD-SDI Reclocked Outputs, (4) Outputs (GUl-selectable as SD-SDI and/or Analog
CVBS) (connections are per card; all connectors DIN1.0/2.3)

RM20-9501-C/S-HDBNC 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNCs, (4) HD/SD-SDI Reclocked Outputs, (4) Outputs (GUI-selectable as SD-SDI and/or
Analog CVBS) (connections are per card; all connectors HD-BNC)

RM20-9501-F-DIN 20-Slot Frame Rear |/0 Module (Standard Width, Hi-Density) (2) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Reclocked Outputs, (4) Outputs (GUl-selectable as SD-SDI and/or Analog
CVBS), (4) Analog Audio Outputs (all coaxial connectors DIN1.0/2

RM20-9501-F-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width, Hi-Density) (2) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Reclocked Outputs, (4) Outputs (GUI-selectable as SD-SDI and/or
Analog CVBS), (4) Analog Audio Outputs (all coaxial connectors HD-BNC)

+3G Software license upgrade for 9501-DCDA-HD card. Upgrades card to 9501-DCDA-3G functionality/specifications.

+COLOR Color Correction Software Option

+FS Frame Sync Software Option

+DLY Extended Frame Sync Delay Option (add-on to option +FS; option +FS required)

+LTC Audio LTC Option
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DOWNCONVERTING DISTRIBUTION AMPLIFIERS

9502-DCDA-3G )) DOWN-CONVERTER /DA with 3G/HD/SD-SDI Input, HD/SD-SDI Processed Outputs, and SDI Input Reclocking
]

The 9502-DCDA-3G provides 3G/HD-to-SD down-conversion with ARC and has versatility in providing up to four HD/
SD-SDI processed outputs as well as up to four reclocked SDI input copies selectable from two SDI inputs. The
space-saving design of the 9502-DCDA provides for high density, allowing two cards to be collocated in adjacent slots
and served by a single, standard width “split” rear module. Up to 20 of the 9502-DCDA cards can be installed in a
20-slot frame.

The card can pass SD signals with re-aspect, if needed. AFD processing can detect an incoming AFD code and
correspondingly set scaling to track with AFD. This processor also allows independent custom ARC to be applied for
each incoming AFD code, and set the desired AFD code to be inserted on the output, even if there is no code detected
on the input. Using a 10-bit video path, the 9502-DCDA can rate-convert 23.98 frame video to 59.94 fields, move
progressive to interlace and is equipped with extensive user programmable reticule overlays. Two discrete character
burn strings can be inserted on output video, with each string inserted as static text and/or insert only upon LOS. Full
proc control allows adjustment of white level, black level, color gain, and color phase.

Factory presets enable a return to factory settings. The 9502 offers 3G down-conversion to 1080i, 720p, or SD-SDI.
AES audio outputs can be de-embedded from selected embedded audio channels.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern
(audio routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control
access over a standard Ethernet network.

Alternate Base Model
+9502-DCDA-HD Downconverter/DA with HD/SD-SDI Input, HD/SD-SDI Processed Outputs, and SDI Input Reclocking

FEATURES

Low power/high-density design allows up to 20 cards per frame; less than 18 Watts per | Auto-format detect/down-conversion of SMPTE 424M/292/259M formats
card

Full embedded audio processing with selectable downmix and AES audio de-embed.

123

Supports all popular formats: 480i, 576i, 720p, 1080i, 1080pSF, 1080p

Dolby passthru on downconversions.

Economical solution for 3G/HD downconversion to legacy SD monitoring systems. HD
version further economizes for environments requiring only HD/SD support (field
upgradeable to 3G with software license upload if later desired).

Full timecode and CEA 708 / CEA 608 conversion to SD VITC timecode and
closed-captioning. Option +LTC allows bidirectional transfer between embedded video
timecode formats and audio LTC.

Down-conversion scaling includes user-configurable ARC and AFD-controlled ARC

Remote control/monitoring via Dashboard™ software or 0GCP-9000 remote control
panels

Hot-swappable

Five year warranty

OPTIONS

3G Software Option Upgrade (+3G) - Upgrades 9502-DCDA-HD card to 9502-DCDA-3G functionality/ specifications.

Color Correction (+COLOR) - Provides independent RGB channel controls for luma, black, and gamma. Ultra-fast response time. The color correction feature is perfectly suited for

use with Cobalt 0GCP-9000/CC Remote Control Panel.

Frame Sync Software Option (+FS) - Adds frame sync to 9502-DCDA-3G card. Provides full vertical and horizontal offset and frame delay controls. Glitch-free handling of

embedded audio when a frame is dropped or duplicated.

Extended Frame Sync Delay Option (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD

video, or 0.8 seconds for 3G video. (Add-on to option +FS; option +FS required)

Audio LTC Software Option (+LTC) - Offers bidirectional transfer and conversion between video timecode formats and audio LTC. Audio LTC can be received or sent over various card

audio channels.
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9502-DCDA-3G )) DOWN-CONVERTER /DA with 3G/HD/SD-SDI Input, HD/SD-SDI Processed Outputs, and SDI Input Reclocking
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DOWNCONVERTING DISTRIBUTION AMPLIFIERS

9502-DCDA-3G )) DOWN-CONVERTER /DA with 3G/HD/SD-SDI Input, HD/SD-SDI Processed Outputs, and SDI Input Reclocking

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
< 18 Watts

SDI Input
Number of Inputs: 2
Standards: SMPTE 259M, 292M, 424M (9502-DCDA-3G only)
Supported Formats:
1080p59.94,50,29.97, 25, 24, 23.98
1080i59.94,50
625i50, 525i59.94
Cable Length, Minimum, 3G/HD/SD (Belden 1694A): 120m / 180m / 360m
Return Loss: 15 dB up to 1.485 GHz, 10 dB up to 2.970 GHz

Video Outputs
Number of Outputs: (4) dedicated reclocked output BNCs Up to 4 processed HD/SD-SDI
SDI Signal Level: 800 mV nominal
SDI Return Loss: >15 dB up to 1.485 GHz, >10 dB up to 2.970 GHz
SDI Jitter: SD: < 0.2 Ul
SDI Embedded Audio: 16-Ch

Frame Sync Audio/Video Delay (option +FS)
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

Reference Video Input
Number of Inputs: (2) looping (openGear® frame)
Standard: Tri-level sync (SMPTE 274) and black burst (NTSC and PAL)

AES Output
Number of Qutputs: 8-Ch (max) unbalanced (AES-3id)
Impedance: 75 Q
Sample Rate: 48 kHz
Resolution: 24-bit

ORDERING INFORMATION

9502-DCDA-3G Down-Converter/DA with 3G/HD/SD-SDI Input, HD/SD-SDI Processed Outputs, and SDI Input Reclocking

9502-DCDA-HD Down-Converter/DA with HD/SD-SDI Input, HD/SD-SDI Processed Outputs, and SDI Input Reclocking

RM20-9502-A 20-Slot Frame Rear |/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Reclocked Output BNCs, (4) HD/SD-SDI Processed Output BNCs

RM20-9502-A/S 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) 3G/HD/SD-SDI Input BNC, (2) HD/SD-SDI Reclocked Output BNCs, (2) HD/SD-SDI Processed Output BNCs (connections are
per card)

RM20-9502-C/S-DIN 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Inputs, (4) HD/SD-SDI Reclocked Outputs, (4) HD/SD-SDI Processed Outputs (connections are per
card; all connectors DIN1.0/2.3)

RM20-9502-C/S-HDBNC 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Inputs, (4) HD/SD-SDI Reclocked Outputs, (4) HD/SD-SDI Processed Outputs (connections are per
card; all connectors HD-BNC)

RM20-9502-F 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (4) Video HD/SD-SDI Processed Output BNCs, (4) AES Audio Output BNCs

+3G Software license upgrade for 9502-DCDA-HD card. Upgrades card to 9502-DCDA-3G functionality/specifications.

+COLOR Color Correction Software Option

+FS Frame Sync Software Option

+DLY Extended Frame Sync Delay Option (add-on to option +FS; option +FS required)

+LTC Audio LTC Option
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UHDTV QUADRANT DOWNCONVERTERS

9902-DC-4K )) QUAD SDI/2SI-INPUT UHD BROADCAST DOWNCONVERTER vith Optional Frame Sync
- 0000000000000000000000000000000]

The 9902-DC-4K Quad SDI/2SI-Input UHD Broadcast D ter with Optional Frame Sync provides an
easily integrated openGear® solution for converting 4K UHD quadrant-division and 2SI (two-sample interleave)
content into 3G/HD-SDI. Easy to use DashBoard configuration and monitoring provides for easy setup.

The 9902-DC-4K precisely combines four quadrant-divided or 2SI individual SDI feeds into a combined SDI image
directly suitable for broadcast production usage or monitoring purposes. An HDMI output is also furnished which is
directly usable by a monitor.

The openGear® card-based form-factor and high-density design allows up to 10, 9902-DC-4K cards to be fitted to a
20-slot frame. Full user DashBoard™ or Remote Control Panel remote control allows full status and control access
locally or across a standard Ethernet network.

FEATURES

Scalable solution for 4K UHDTV down-conversion/integration to SDI for cinema and Low-power/high-density design - less than 18 Watts per card
sports production

HDMI output allows direct feed to monitors

Compatible with 4K Four-Quadrant or 4K Two-Sample Interleaved (2SI) modes

Option +FS adds Frame Sync. Provides full vertical and horizontal offset and frame
openGear® card-based form factor provides easy, compact, and economical integration | delay controls.

Flexible downconvert output provides 3G/HD/SD-SDI output DashBoard™ remote control status monitoring and setup/ control

Input crosspoint allows quadrant inputs to be easily re-arranged without changing Five year warranty
connections

3G/HD-SDI In 1 —3>) >

EQ Frame Integrated
3G/HD-SDI In 2 —> pe-serialize |——3>| 4K Down-Convert/ —> YN = Serialize DA SDI Out (x2)
Scaler (+FS)

3G/HD-SDI I3 —J> CossPont | o romr L s HDMI
Encode Out

3G/HD-SDI In 4 —3>] N

Ref In
(from frame)

this color denotes option

Control Ethernet

DashBoard ™ >
Monitor/Control with DashBoard ™

9902-DC-4K
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) FORMAT CONVERTERS COBALT

UHDTV QUADRANT DOWNCONVERTERS

9902-DC-4K )) QUAD SDI/2SI-INPUT UHD BROADCAST DOWNCONVERTER with Optional Frame Sync
]

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power

< 18 Watts
Video Inputs/Outputs

Video Inputs: (4) 3G/HD-SDI 752 BNC

SDI Output: (2) 3G/HD-SDI 75€2 BNCs (2x DA)

HDMI Output: (1) HDMI output

Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul

ORDERING INFORMATION

9902-DC-4K Quad SDI/2SI-Input UHD Broadcast Downconverter with Optional Frame Sync
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RM20-9902DC4K-B 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (2)
3G-SDI Output BNCs (2x DA), (1) HDMI Output, (1) 100/1000 BaseT Ethernet Control Port

S0l OUT 2
RM20-9902DC4K-C 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (2) _—
3G-SDI Output BNCs (2x DA), (1) COMM/GPIO Port, (1) 100/1000 BaseT Ethernet Control Port RM20-9902DC4K-B

Options:

+FS Add Frame Sync Option

+LTC Audio LTC I/0 Option

8
=
™
w
=2
z
®

£
=
0
w
=,
=
o

- UARTA TX
- UARTA RX
- GND

=GPl IN1
-GPIIN 2

4 - GND
3-GPOOUT1
2-GPOOUT 2
1-GFORTH

th o~ B @

COMM | GFID

RM20-9902DC4K-C
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) FORMAT CONVERTERS COBALT

UHDTV QUADRANT DOWNCONVERTERS

BBG-1002-DC-4K )) STANDALONE QUAD SDI/2SI-INPUT UHD BROADCAST DOWNCONVERTER

with Optional Frame Sync

The BBG-1002-DC-4K Standalone Quad SDI/2SI-Input UHD Broadcast Downconverter with Optional Frame Sync
provides an easily integrated standalone solution for converting 4K UHD quadrant-division and 2SI (two-sample
interleave) content into 3G/HD/SD-SDI. Easy to use DashBoard configuration and monitoring provides for easy setup.

The BBG-1002-DC-4K precisely combines four quadrant-divided or 2SI individual SDI feeds into a combined SDI image
directly suitable for broadcast production usage or monitoring purposes. The combined SDI output can be scaled to
3G/HD-SDI. An HDMI output allows direct use with monitors. The BBG-1002-DC-4K can be remote-controlled using
DashBoard™.

The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1002-DC-4K allowing
3 units to be installed in a 1RU space (an optional mounting tray is available that provides secure mounting of the units
to a standard 19” frame).

FEATURES
Scalable solution for 4K UHDTV down-conversion/ Redundant power supply option Remote control/monitoring via DashBoard software or
integration to SDI for cinema and sports production Web Browser User Interface
Compact footprint - up to 3 units in a 1RU space.
Compatible with 4K Four-Quadrant or 4K Two-Sample Optional tray provides secure captive-fastener mounting Low-power/high-density design - less than 13 Watts

Interleaved (2SI) modes of 3 units in a 1RU tray.

Five year warranty

Input crosspoint allows quadrant inputs to be easily

re-arranged without changing connections HDMI output allows direct feed to monitors

Add Frame Sync. Provides full vertical and horizontal offset and frame delay controls 1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)
(+FS)

Redundant Power Supply Module (BBG-1000-PS)

Audio LTC I/0 (+LTC)

3G/HD-SDI In 1 —>| >
EQ Frame Integrated
- Sync .
3G/HD-SDI In 2 —> pe-serialize [———>{ 4K DOWH-ICOHVGFU — > (+yFS) P serialize DA SDI Out (x2)
- Scaler
3G/HD-SDI In3 —3>{ fossPeint | 4 1 . HOMI
Encode Out
3G/HD-SDI In 4 —> —>
Ref
Loop

this color denotes option

Ethernet 1 > DashBoard™
10/100/1000 Monitor/Control

BBG-1002-DC-4K

o
=DashBoard=
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) FORMAT CONVERTERS COBALT

UHDTV QUADRANT DOWNCONVERTERS

BBG-1002-DC-4K )) STANDALONE QUAD SDI/2SI-INPUT UHD BROADCAST DOWNCONVERTER

with Optional Frame Sync

Rear Panel Layout

D-El . SDI OUT HDMI OUT VIDINC VIDIN A
© ‘ (o | ' g

O, g o

12VDC ¢ ¢ g

ETHERNET I

SDI OUT VIDIND VIDIN B

@ =
© ‘ ‘
| o) ©F
12VDC REF LOOP ¢ ¢ ¢

SPECIFICATIONS

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

Video Input/Outputs
Video Inputs: (4) 3G/HD-SDI 75€2 BNC
SDI Output: (2) 3G/HD-SDI 752 BNCs (2x DA)
HDMI Output: (1) HDMI output
Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 c¢m) Dimensions include connector projections.
Weight: 6 Ib (2.8 kg)

ORDERING INFORMATION

BBG-1002-DC-4K Standalone Quad SDI/2SI-Input UHD Broadcast Downconverter with Optional Frame Sync

+FS Add Frame Sync Option

+LTC Audio LTC I/0 Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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) FRAME SYNCHRONIZERS

COBALT

ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, AES/Analog Audio
Embedding/De-Embedding, and CVBS I/0

The Cobalt” 9922-FS 3G/HD/SD-SDI Frame Sync with Audio/Video Processing, AES/Analog Audio Embedding/
De-Embedding, and CVBS 1/0 offers frame sync, and advanced audio and ancillary data support, plus many other powerful
features. Frame sync can select from multiple reference inputs, with failover to alternate selected sources. Full audio support
includes per-channel audio delay. Option +2FS adds a second independent processing path, offering two independent
signal paths on a single openGear® card, with both paths providing independent frame sync and audio embedding /
de-embedding.

Advanced frame sync features include per-channel audio delay and audio/video offset. Audio embed adaptive SRC allows
asynchronous 48 kHz AES audio to automatically sync with program video 48 kHz timing for glitch-free embedding.
Individual, per-pair SRC auto-detects and disables SRC when a Dolby pair is detected on an input pair. Bulk and per-channel
audio delay controls easily address lip-sync issues.

Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. Option +EAS provides EAS
crawl burn-ins directly from industry standard EAS devices such as Sage™.

Two discrete character burn strings can be inserted on output video, with each string inserted as static text and/or insert only upon LOS. With option +T-SLATE, import of user trouble slate
graphics is also supported in addition to standard test pattern insert as an input LOS/quality event marker. A moving-box insertion can serve as a dynamic raster confidence check even
when the input video image is static. Included standard is closed captioning absence/presence detection for CEA 608/708 and line 21 SD closed captioning.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern.
Full user DashBoard™ or Remote Control Panel remote control allows full status and control access locally or across a standard Ethernet network. GPIO allows direct input routing control
and status monitoring.

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Multi-input RP168 clean switch, with manual selection or
GPI controlled input selection

Closed-captioning absence detection

Auto-Changeover can be set to invoke failover for basic
input loss.

Moving-box/motion insertion enable serves as a dynamic
raster confidence check even in cases where the input
video image is static

Frame Sync with full H/V offset and manual/LOS video
patterm generator

Dual independent burn-in text string insertion allows
condition-based insertion (such as basic ID text for valid
input and different text message for failover conditions)

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC,
with output/burn-in timecode using selected format

Advanced audio processing allows routing, gain, delay,
and flexible mixing as standard features

CVBS analog video I/0 and analog/AES embed /
de-embed available

Option +TTS provides Text-To-Speech synthesis, directly
converting EAS text to high-quality digital audio speech
with no baseband signal breakouts or add-on units

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

Pattern generator can provide raster/test pattern and
patterns for LOS failover insertion

Option +ANC adds full user VANC/HANC packet insertion/
extraction access to DID/SDID ancillary data such as
camera PTZ, SCTE 104, closed captioning, and other
specialized user payloads. SMPTE 337 embed/de-embed
allows serial user data to be embedded and
de-embedded over unused embedded audio pairs.

Low-power/high-density design - less than 18 Watts per
card

Remote control/monitoring via Dashboard™ software or
0GCP-9000 remote control panels

Hot-swappable

Video options include color correction and keying

Five year warranty

Dual-Channel Option (+2FS) - Adds a second independent processing path, offering two independent signal paths of frame sync / audio embedding and de-embedding on a single
open-Gear® card. (Upgrades card to full 9922-2FS functionality and specifications.)

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Trouble Slate Import (+T-SLATE) - Allows uploading of up to three different user trouble slate graphic file to card, with automated insertion controlled by GPI or other events.

Logo Insertion (+LOGO) - Allows uploading of user logo graphic file to card, with automated insertion controlled by GPI or other events.

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during switching transitions from one SDI input source to another to provide silence between input switches

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality Text-To-Speech

from Acapela Group.

Emergency Alert System Text Crawl Generation Option (+EAS) - Provides a single-card solution for keying Emergency Alert System (EAS) text crawls in the
active video and inserting station identification logos. Compatible with Sage™, Dasdec™, and other EAS crawl generators.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white hard clip, white soft clip,

black hard clip, and saturation clip

Key/Fill Keyer (+KEYER)

/l

Audio LTC I/0O (+LTC)

Extended Frame Sync Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD

video, 1.5 seconds for HD video, or 0.8 seconds for 3G video.

acapela

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into baseband SDI. Message send can be triggered from
automation GPI or other modes. Full control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) - Uses Time Stamp data derived from broadcast automation to provide

deterministic, frame-accurate Digital Program Insertion (DPI) message embedding into SDI.

Wiplth

openbkbear;
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) FRAME SYNCHRONIZERS COBALT

ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, AES/Analog Audio
Embedding/De-Embedding, and CVBS I/0
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) FRAME SYNCHRONIZERS COBALT

ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, AES/Analog Audio
Embedding/De-Embedding, and CVBS I/0

CARDZ CARD Y
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SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
< 18 Watts

SDI Input/Outputs
Up to (4) 75 BNC inputs
Up to (4) 75Q BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)
Note: SDI Return loss and receive cable length are affected by rear /0 module used. Specifications represent typical performance.

CVBS Video Input/Outputs
(1) 75€2 BNC input
(1) 75€2 BNC output (selectable as Path 1 or Path 2 processed output). CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75Q inputs (8 pair (16-Ch) max)
AES-3id 75Q outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(I/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)
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) FRAME SYNCHRONIZERS COBALT

ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, AES/Analog Audio
Embedding/De-Embedding, and CVBS I/0

SPECIFICATIONS (cont.)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Timecode Insertion/Burn-In
Burn-in and embedded video output timecode selected via user controls from input video SMPTE embedded timecode and/or audio LTC. Burn-in enable/disable user controls. Configurable for burn-in
string of seconds, seconds:frames, seconds:frames:field. User controls for text size and H/V position.

Text Burn-In
(2) independent strings supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.

GPI0O/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.
Return Loss: >35 dB up to 5.75 MHz

ORDERING INFORMATION

9922-FS 3G/HD/SD-SDI Frame Sync with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding, and CVBS 1/0

RM20-9922-FS-A/S 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNC, (3) 3G/HD/SD-SDI Processed or Reclocked Output BNCs (connections are per each Card 1 /
Card 2 connector bank)

RM20-9922-FS-B 20-Slot Frame Rear |/0 Module (Standard-Width) (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Input BNC, (2) Balanced Analog Audio Inputs, (1) AES Input BNC, (1) 3G/HD/SD-SDI Output
BNC, (1) CVBS Processed Out BNC, (2) Balanced Analog Audio Outputs, (1) AES Output BNC

RM20-9922-FS-C 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/
COMM RJ-45 connector

RM20-9922-FS-D-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1)
CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9922-FS-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1)
CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC)

RM20-9922-FS- E-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9922-FS-E-HDBNC 20-Slot Frame Rear |/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors HD-BNC)

RM20-9922-FS-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI Output
BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9922-FS-H-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9922-FS-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs,
(4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9922-FS-J-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1)
CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9922-FS-J-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1)
CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9922-FS-K-DIN 20-Slot Frame Rear |/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9922-FS-K-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors HD-BNC)
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ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, AES/Analog Audio
Embedding/De-Embedding, and CVBS I/0

ORDERING INFORMATION (cont.)

RM20-9922-FS-L-DIN 20-Slot Frame Rear /0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9922-FS-L-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS
Output, COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

RM20-9922-FS-M/S-DIN 20-Slot Frame Rear |/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors DIN1.0/2.3)

RM20-9922-FS-M/S-HDBNC 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank;
all coaxial connectors HD-BNC)

RM20-9922-FS-N-DIN 20-Slot Frame Rear /0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI Outputs
(1 with relay bypass protect) , (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial connectors
DIN1.0/2.3.)

RM20-9922-FS-N-HDBNC 20-Slot Frame Rear I/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial
connectors HD-BNC.)

Options:

+2FS Add Dual-Channel Option

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+KEYER Key/Fill Keyer Option

+LTC Audio LTC I/0 Option

+CQS Clean and Quiet Switching Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+DLY Extended Frame Sync Delay Option

+T-SLATE User Trouble Slate Graphic Import Option

+LOGO Logo Insertion Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option
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ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS-DSP )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, DSP Audio Support,
Audio Embed/De-Embed and CVBS 1/0

The Cobalt” 9922-FS-DSP 3G/HD/SD-SDI Frame Sync with Audio/Video Processing, DSP Audio Support, Audio
Embed/De-Embed and CVBS 1/0 provides a high-density card-based solution that offers unprecedented multi-input
support and flexibility. The 9922-FS-DSP offers a DSP-based platform that supports multiple audio DSP options. When
optioned with various audio processing options, the DSP-based processing core (which supports numerous
simultaneous processing engines) uses license “credits” which allows flexible tailoring of multiple proc function
instances. The 9922-FS-DSP provides much more flexibility than other audio processors that used fixed processing
assets (for example, this flexibility allows “trading” credits for more Dolby encoders while backing out of loudness
processors or other engine assets).

Audio proc options include Dolby® Real-Time Loudness Leveling automatic loudness processing, Dolby® encode/
decode, and Linear Acoustic® UPMAX™ automatic upmixing. DSP options can be ordered with new-card purchase, or field-installed as software option upgrades without removing the card
from its frame. Included as standard features are downmixing, flex mixing, and full AES and balanced analog audio embed/de-embed. Also included standard is bulk and per-channel
audio delay controls that easily address lip-sync issues. Advanced frame sync features include per-channel audio delay, audio/video offset, and output rate conversion to and from 23.98/
29.97/59.94 to 24/30/60 frame rates. Frame sync can select from multiple reference inputs, with failover to alternate selected sources.

An input crosspoint with RP168 clean switching can select from up to four SDI inputs. The input crosspoint allows manual selection of input via remote control or GPIO, or failover to
alternate inputs on loss of input conditions. Two discrete character burn strings can be inserted on output video, with each string inserted as static text and/or insert only upon LOS. With
option +T-SLATE, import of user trouble slate graphics is also supported in addition to standard test pattern insert as an input LOS/quality event marker. A moving-box insertion can serve
as a dynamic raster confidence check even when the input video image is static. Quality Check option +QC checks for and acts upon user-configurable criteria such as black/frozen frame,
audio silence or CC absence.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern
(audio routing, for example) while not changing any other processing settings or aspects. GPIO allows direct input routing control and status monitoring.

FEATURES

Supports all popular formats: 480i, 576i, 720p, 1080i,

1080pSF, 1080p

DSP-based platform supports multiple audio DSP
options, with multiple instances available using
allocatable license “credits” - our largest DSP capacity

Dolby encoding/decoding, loudness processing, and
upmixing DSP audio options available

Auto Adjust feature helps assure lip sync by assessing
and alerting where DSP processing requires matching
video delay

Full audio crosspoint with 5.1-to-stereo downmix/flex mix
available for all audio outputs

Moving-box/motion insertion enable serves as a dynamic
raster confidence check even in cases where the input

Advanced audio processing allows routing, gain, smooth
delay, and flexible mixing as standard features

High-density design

Remote control/monitoring via Dashboard™ software or
0GCP-9000 remote control panels

Hot-swappable

Five year warranty

video image is static. Dual-string character/timecode
CVBS analog video 1/0 and analog/AES embed / burn-in.

de-embed available

Dolby® Real-Time Loudness Leveling Automatic Loudness Processing Options (+DSP-RTLL) - Provides advanced loudness processing with comprehensive parametric controls. Available as
surround 5.1 and stereo 2.0. (See Ordering Information for full details)

Dolby® Encoder Options (+DSP-ENCD) - Available as 5.1 and 2.0 Dolby Digital/ Digital Plus Encode. (See Ordering Information for full details.)

Dolby® Decoder Options (+DSP-DEC) - Provides Dolby Digital, Digital Plus, and E decode

Linear Acoustic® UPMAX™ Upmixing (+DSP-UPMIX-LA) - Provides automatic 2.0-to-5.1 Linear Acoustic® UPMAX™ upmixing

Linear Acoustic® AEROMAX™ Loudness Processor Options (+DSP-LP) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Audyne ITU Loudness Leveler Options (+DSP-ITU) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Quality Check Option (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence

Clean & Quiet Switching Option (+CQS) - Provides automatic audio ramp-down and up during input switching events

Text-To-Speech Option (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality
Text-To-Speech from Acapela Group.

Add Extended Delay Option (+DLY)

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YChCr proc controls with white/black hard clip, white soft clip, and saturation clip

Trouble Slate Import (+T-SLATE) - Allows uploading of up to three different user trouble slate graphic file to card, with automated insertion controlled by GPI or other events

Logo Insertion (+LOGO) - Allows uploading of user logo graphic file to card, with automated insertion controlled by GPI or other events

Ancillary Data Processor Option (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data, with insert/extract to and from IP and GPIO external
interfaces

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) Provides deterministic, frame-accurate Digital Program Insertion (DPI) message embedding into SDI, optimizing it for
automatic dissemination to CDN and VOD systems

Audio LTC I/0 Option (+LTC)
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9922-FS-DSP )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, DSP Audio Support,
Audio Embed/De-Embed and CVBS 1/0
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ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS-DSP )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, DSP Audio Support,
Audio Embed/De-Embed and CVBS 1/0

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
<24 Watts (includes +DSP options)

SDI Input/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)
Note: SDI Return loss and receive cable length are affected by rear I/0 module used. Specifications represent typical performance.

CVBS Video Input/Outputs
(1) 75€2 BNC input
(1) 75 BNC output. CVBS can be upconverted to any supported SDI format; all formats can be downconverted to CVBS.
ADC resolution/sampling: 10-bit; 4x oversampling
DAC resolution/sampling: 10-bit; 16x oversampling
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75€2 inputs (8 pair (16-Ch) max)
AES-3id 752 outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

ARC
ARC manually configurable (custom) or automatic triggering in full compliance/conformity with AFD (SMPTE 2016), VI (RP186), and WSS triggering.

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Timecode Insertion/Burn-In
Burn-in and embedded video output timecode selected via user controls from input video SMPTE embedded timecode and/or audio LTC. Burn-in enable/disable user controls. Configurable for burn-in
string of seconds, seconds:frames, seconds:frames:field. User controls for text size and H/V position.

Text Burn-In
(2) independent strings supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.
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ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS-DSP )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, DSP Audio Support,
Audio Embed/De-Embed and CVBS 1/0

SPECIFICATIONS (cont.)

Embedded Audio Output
16-ch embedded. User crosspoint allows routing of any embedded channel to any embedded channel output. Multi-frequency tone generator for each audio output. Master delay control; range of -33
msec to +3000 msec.

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.

ORDERING INFORMATION

9922-FS-DSP 3G/HD/SD-SDI Frame Sync with Audio/Video Processing, DSP Audio Support, Audio Embed/De-Embed and CVBS I/0

Note: On this DSP-equipped card, an adjacent card will not fit into the immediately adjacent slot to the front-of-frame right. (For example, if DSP-equipped card is in slot 8, an adjacent card will not fit in
slot 9. This would be the case of an adjacent card that installs into an odd frame slot, or the case where a Split Rear Module serves two cards in the adjacent odd/even slot pairs (in this example
slots 9/10)).

RM20-9922-B 20-Slot Frame Rear /0 Module (Standard Width) (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Video Input BNC, (2) Balanced Analog Audio Inputs, (1) AES Input BNC, (1) 3G/HD/SD-SDI
Output BNC, (1) CVBS Output BNC, (1) AES Output BNC, (2) Balanced Analog Audio Outputs

RM20-9922-C 20-Slot Frame Rear I/0 Module (Standard Width) (1) 3G/HD/SD-SDI Input BNC, (8) AES I/0 BNCs (I/0 switch selectable), (1) 3G/HD/SD-SDI Output BNC

RM20-9922-D-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS
Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9922-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1)
CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC)

RM20-9922-E-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9922-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors HD-BNC)

RM20-9922-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI Output
BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9922-H-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3)

RM20-9922-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC)

RM20-9922-)-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1) CVBS
Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3)

RM20-9922-)-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1)
CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC)

RM20-9922-K-DIN 20-Slot Frame Rear /0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Qutputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9922-K-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO RJ-45 connector (All coaxial connectors HD-BNC)

RM20-9922-L-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethemet Port (All coaxial connectors DIN1.0/2.3)

RM20-9922-L-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethemnet Port (All coaxial connectors HD-BNC)

RM20-9922-N-DIN 20-Slot Frame Rear |/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI Outputs
(1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO RJ-45 connector, 100/1000 BaseT Ethernet Port
(All coaxial connectors DIN1.0/2.3)

RM20-9922-N-HDBNC 20-Slot Frame Rear |/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO RJ-45 connector, 100/1000 BaseT Ethernet Port
(All coaxial connectors HD-BNC)
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ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-FS-DSP )) 3G/HD/SD-SDI FRAME SYNC with Audio/Video Processing, DSP Audio Support,
Audio Embed/De-Embed and CVBS 1/0

ORDERING INFORMATION (cont.)

Options:

+DSP-RTLL-5.1 Dolby® RTLL™ 5.1-Channel Loudness Processor Option

+DSP-RTLL-2.0 Dolby® RTLL™ Stereo Loudness Processor Option

+DSP-ENCD-5.1 Dolby® Digital/Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital/Digital Plus 2.0 Encoder

+DSP-DEC Dolby® Decoder

+DSP-UPMIX-LA Linear Acoustic® UPMAX™ 2.0-to-5.1 Upmixer

+DSP-LP-5.1 Linear Acoustic® AEROMAX™ 5.1-Channel Loudness Processor Option

+DSP-LP-2.0 Linear Acoustic® AEROMAX™ 2-Channel Loudness Processor Option

+DSP-ITU-5.1 Audyne ITU 5.1-Channel Loudness Leveler Option (1)

+DSP-ITU-2.0 Audyne ITU 2.0-Channel Loudness Leveler Option (1)

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+T-SLATE User Trouble Slate Graphic Import Option

+LOGO Logo Insertion Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

+DLY Extended Frame Sync Delay Option

+LTC Audio LTC I/0 Option

+CQS Clean & Quiet Switching Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

(1) Manufactured under license from Audyne Inc.
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ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-FS )) 3G/HD/SD-SDI STANDALONE FRAME SYNC with Audio/Video Processing,
AES/Analog Audio Embedding/De-Embedding, and CVBS 1/0

The Cobalt® BBG-1022-FS 3G/HD/SD-SDI Standalone Frame Sync with Audio/Video Processing, AES/Analog Audio
Embedding/De-Embedding, and CVBS 1/0 offers frame sync, and advanced audio and ancillary data support, plus many other
powerful features. Full audio support includes per-channel audio delay. Option +2FS adds a second independent processing
path, offering two signal paths on a single unit, with both paths providing independent frame sync and audio embedding /
de-embedding.

Advanced frame sync features include per-channel audio delay and audio/video delay offset. Audio embed adaptive SRC allows

asynchronous 48 kHz AES audio to automatically sync with program video 48 kHz timing for glitch-free embedding. Bulk and
h per-channel audio delay controls easily address lip-sync issues.
28 B8Go00

Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no
baseband signal breakouts or add-ons. Option +EAS provides EAS crawl burn-ins directly from industry standard EAS devices
such as Sage™.

A convenient input crosspoint allows manual selection or failover to alternate inputs on loss of input conditions. Two discrete character burn strings can be inserted on output video, with
each string inserted as static text and/or insert only upon LOS. With option +T-SLATE, import of user trouble slate graphics is also supported in addition to standard test pattem insert as
an input LOS/quality event marker. A moving-box insertion can serve as a dynamic raster confidence check even when the input video image is static. Included standard is closed
captioning absence/presence detection for CEA 608/708 and line 21 SD closed captioning.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1022-FS can be remote-controlled using DashBoard™. The compact standalone form factor
allows desktop usage, as well as the 1/3-rack size of the BBG-1022-FS allowing 3 units to be installed in a 1RU space (an optional mounting tray is available that provides secure
mounting of the units to a standard 19” frame).

FEATURES

Supports all popular formats: 480i, 576i, 720p, 1080i, CVBS analog video 1/0 and analog/AES embed / Option +TTS provides Text-To-Speech synthesis, directly
1080pSF, 1080p de-embed available converting EAS text to high-quality digital audio speech
— - with no baseband signal breakouts or add-on units

Multi-input RP168 clean switch Frame Sync with full H/V offset and manual/LOS video
pattern generator Pattern generator can provide raster/test pattern and

Closed-captioning absence detection

patterns for LOS failover insertion

- - - Timecode processing can prioritize, filter for, and convert
Auto-Changeover can be set to invoke failover for basic between specific SMPTE embedded-video or audio LTC, Low-power/ high-density design - less than 18 Watts

input loss. with output/burn-in timecode using selected format

- — - - puty g Compact footprint - up to 3 units in a 1RU space.
Moving-box/motion insertion enable serves as a dynamic |  advanced audio processing allows routing, gain, delay, Optional tray provides secure captive-fastener mounting
raster confidence check even in cases where the input and flexible mixing as standard features of 3 units in a 1RU tray.

video image is static

, ) — Full audio crosspoint with delay control and 5.1-to-stereo | USes DashBoard remote control (device appears as
Dual independent burn-in text string insertion allows downmix available for all audio outputs single-card frame)

condition-based insertion (such as basic ID text for valid
input and different text message for failover conditions)

Five year warranty

Dual-Channel Option (+2FS) - Adds a second independent processing path, offering two independent signal paths of frame sync / audio embedding and de-embedding on a
single unit. (Upgrades device to full BBG-1022-2FS functionality and specifications.)

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data, with insert/extract to and from IP, RS-232/RS-422
serial, and GPIO external interfaces. SMPTE 337 embed/de-embed allows serial user data to be embedded and de-embedded over unused embedded audio pairs.

Trouble Slate Import (+T-SLATE) - Allows uploading of up to three different user trouble slate graphic file to the BBG unit, with automated insertion controlled by GPI or other
events.

Logo Insertion (+LOGO) - Allows uploading of user logo graphic file to BBG unit, with automated insertion controlled by GPI or other events.
Key/Fill Keyer (+KEYER)

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality
Text-To-Speech from Acapela Group.

Emergency Alert System Text Crawl Generation Option (+EAS) - Provides a single-device solution for keying Emergency Alert System (EAS) text crawls.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls, white hard clip, white soft clip, black hard clip, and saturation clip.

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during switching transitions from one SDI input source to another to provide silence between input
switches.

Expanded Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD video, or 0.8 seconds
for 3G.

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into baseband SDI. Message send can be triggered from automation GPI or other modes. Full
control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) - Uses Time Stamp data derived from broadcast automation to provide deterministic, frame-accurate
Digital Program Insertion (DPI) message embedding into SDI. The linear channel is output with precise metadata marking the beginning and ending of each program and
commercial segment, optimizing it for automatic dissemination to CDN and VOD systems.

Audio LTC I/0 (+LTC)

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 = SALES@COBALTDIGITAL.COM [y

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




COBALT

ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-FS )) 3G/HD/SD-SDI STANDALONE FRAME SYNC with Audio/Video Processing,
AES/Analog Audio Embedding/De-Embedding, and CVBS 1/0
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ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-FS )) 3G/HD/SD-SDI STANDALONE FRAME SYNC with Audio/Video Processing,
AES/Analog Audio Embedding/De-Embedding, and CVBS 1/0

SPECIFICATIONS

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 UI
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

CVBS Video Input/Outputs
(1) 75Q BNC input
(1) 75Q BNC output. CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75€ inputs (8 pair (16-Ch) max) AES-3id 75€ outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Text Burn-In
(2) independent strings supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections.
Weight: 6 Ib (2.8 kg)
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ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-FS )) 3G/HD/SD-SDI STANDALONE FRAME SYNC with Audio/Video Processing,
AES/Analog Audio Embedding/De-Embedding, and CVBS 1/0

ORDERING INFORMATION

BBG-1022-FS 3G/HD/SD-SDI Standalone Frame Sync with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding, and CVBS 1/0 available in the following rear-panel 1/0
configurations:

BBG-1022-FS-B (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/COMM RJ-45 connector

BBG-1022-FS-C (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Video In BNC, (2) AES In BNCs, (2) Balanced Analog Audio Inputs, (1) 3G/HD/SDI Output BNC, (1) CVBS Video Out BNC), (2) AES Out
BNCs, (2) Balanced Analog Audio Outputs

BBG-1022-FS-D-DIN ((4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio In, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45 connector).
(All coaxial connectors DIN 1.0/2.3)

BBG-1022-FS-D-HDBNC (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio In, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45
connector). (All coaxial connectors HD-BNC)

Options and Accessories:
+2FS Add Dual-Channel Option

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+KEYER Key/Fill Keyer Option

+LTC Audio LTC I/0 Option

+CQS Clean and Quiet Switching Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Fielded units must be returned to Cobalt for installation of speech library SD memory card onto host unit as well as software
upload. Please contact Support for more information.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+T-SLATE User Trouble Slate Graphic Import Option

+L0GO Logo Insertion Option

+DLY Extended Frame Sync Delay Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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BBG-1022-FS-DSP )) 3G/HD/SD-SDI STANDALONE FRAME SYNC
with Audio/Video Processing,DSP Audio Support, Audio Embed/De-Embed and CVBS 1/0

The Cobalt® BBG-1022-FS-DSP 3G/HD/SD-SDI Standalone Frame Sync with Audio/Video Processing, DSP Audio Support,
Audio Embed/De-Embed and CVBS 1/0 offers frame sync, and advanced audio and ancillary data support, plus many other
powerful features. The 9922-FS-DSP offers a DSP-based platform that supports multiple audio DSP options. When optioned with
various audio processing options, the DSP-based processing core (which supports numerous simultaneous processing engines)
uses license “credits” which allows flexible tailoring of multiple proc function instances. The 9922-FS-DSP provides much more
flexibility than other audio processors that used fixed processing assets (for example, this flexibility allows “trading” credits for
more Dolby encoders while backing out of loudness processors or other engine assets).

h Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no
32, BEEDDD baseband signal breakouts or add-ons. Advanced frame sync features include per-channel audio delay, audio/video offset, and
output rate conversion to and from 23.98/29.97/59.94 to 24/30/60 frame rates.

A convenient input crosspoint with RP168 clean switching can select from up to four SDI inputs. The input crosspoint allows

manual selection of input via remote control or GPIO, or failover to alternate inputs on loss of input conditions. Two discrete character burn strings can be inserted on output video, with
each string inserted as static text and/or insert only upon LOS. With option +T-SLATE, import of user trouble slate graphics is also supported in addition to standard test pattern insert as
an input LOS/quality event marker. A moving-box insertion can serve as a dynamic raster confidence check even when the input video image is static. Included standard is closed
captioning absence/presence detection for CEA 608/708 and line 21 SD closed captioning. Quality Check option +QC checks for and acts upon user-configurable criteria such as black/
frozen frame, audio silence or CC absence.
Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1022-FS-DSP can be remote-controlled using DashBoard™. The compact standalone form
factor allows desktop usage, as well as the 1/3-rack size of the BBG-1022-FS-DSP allowing 3 units to be installed in a 1RU space (an optional mounting tray is available that provides
secure mounting of the units to a standard 19” frame).

FEATURES

DSP-based platform supports multiple audio DSP Full audio crosspoint with 5.1-to-stereo downmix Compact footprint - up to 3 units in a 1RU space.
options, with multiple instances available using (standard) available for all audio outputs Optional tray provides secure captive-fastener mounting
allocatable license “credits” - our largest DSP capacity - of 3 units in a 1RU tray.

CVBS analog video 1/0 and analog/AES embed /

de-embed available Supports all popular formats: 480i, 576i, 720p, 1080i,

Dolby encoding/decoding, loudness processing, and
upmixing DSP audio options available. Auto Adjust
feature helps assure lip sync by assessing and alerting
where DSP processing requires matching video delay.

1080pSF, 1080p

Moving-box/motion insertion enable serves as a dynamic
raster confidence check even in cases where the input Uses DashBoard remote control (device appears as
video image is static. single-card frame)

Dolby® Real-Time Loudness Leveling Automatic Loudness Processing Options (+DSP-RTLL) - Provides advanced loudness processing with comprehensive parametric controls.
Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details)

Dolby® Encoder Options (+DSP-ENCD) - Available as 5.1 and 2.0 Dolby Digital/Digital Plus Encode. (See Ordering Information for full details.)

Dolby® Decoder Options (+DSP-DEC) - Provides Dolby Digital, Digital Plus, and E decode

Linear Acoustic® UPMAX™ Upmixing (+DSP-UPMIX-LA) - Provides automatic 2.0-to-5.1 Linear Acoustic® UPMAX™ upmixing

Linear Acoustic® AEROMAX™ Loudness Processor Options (+DSP-LP) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Audyne ITU Loudness Leveler Options (+DSP-ITU) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Quality Check Option (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence

Clean & Quiet Switching Option (+CQS) - Provides automatic audio ramp-down and up during input switching events

Text-To-Speech Option (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality
Text-To-Speech from Acapela Group.

Add Extended Delay Option (+DLY)

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Trouble Slate Import (+T-SLATE) - Allows uploading of up to three different user trouble slate graphic file to card, with automated insertion controlled by GPI or other events

Logo Insertion (+LOGO) - Allows uploading of user logo graphic file to card, with automated insertion controlled by GPI or other events

Ancillary Data Processor Option (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data, with insert/extract to and from IP and GPIO
external interfaces

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) Provides deterministic, frame-accurate Digital Program Insertion (DPI) message embedding into SDI,
optimizing it for automatic dissemination to CDN and VOD systems

Audio LTC I/0 Option (+LTC)

1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)

Redundant Power Supply Module (BBG-1000-PS)
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BBG-1022-FS-DSP )) 3G/HD/SD-SDI STANDALONE FRAME SYNC

with Audio/Video Processing,DSP Audio Support, Audio Embed/De-Embed and CVBS I/0
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) FRAME SYNCHRONIZERS COBALT

ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-FS-DSP )) 3G/HD/SD-SDI STANDALONE FRAME SYNC
with Audio/Video Processing,DSP Audio Support, Audio Embed/De-Embed and CVBS 1/0

SPECIFICATIONS

Power
< 24 Watts (including DSP options). Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75€Q BNC inputs
Up to (4) 75 BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

CVBS Video Input/Outputs
(1) 75€2 BNC input
(1) 75€2 BNC output. CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75€2 inputs (8 pair (16-Ch) max) AES-3id 75Q outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(I/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Text Burn-In
(2) independent strings supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections.
Weight: 6 Ib (2.8 kg)
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) FRAME SYNCHRONIZERS COBALT

ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-FS-DSP )) 3G/HD/SD-SDI STANDALONE FRAME SYNC
with Audio/Video Processing,DSP Audio Support, Audio Embed/De-Embed and CVBS 1/0

ORDERING INFORMATION

BBG-1022-FS-DSP 3G/HD/SD-SDI Standalone Frame Sync with Audio/Video Processing, DSP Audio Support, Audio Embed/De-Embed and CVBS I/0 available in the following rear-panel I/0
configurations:

BBG-1022-FS-DSP-B (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/COMM RJ-45 connector

BBG-1022-FS-DSP-C (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Video In BNC, (2) AES In BNCs, (2) Balanced Analog Audio Inputs, (1) 3G/HD/SDI Output BNC, (1) CVBS Video Out BNC), (2) AES
Out BNCs, (2) Balanced Analog Audio Outputs

BBG-1022-FS-DSP-D-DIN ((4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio In, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45
connector). (All coaxial connectors DIN 1.0/2.3)

BBG-1022-FS-DSP-D-HDBNC (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio In, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45
connector). (All coaxial connectors HD-BNC)

Options and Accessories:
+DSP-RTLL-5.1 Dolby® RTLL™ 5.1-Channel Loudness Processor Option

+DSP-RTLL-2.0 Dolby® RTLL™ Stereo Loudness Processor Option

+DSP-ENCD-5.1 Dolby® Digital/Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital/Digital Plus 2.0 Encoder

+DSP-DEC Dolby® Decoder

+DSP-UPMIX-LA Linear Acoustic® UPMAX™ 2.0-to-5.1 Upmixer

+DSP-LP-5.1 Linear Acoustic® AEROMAX™ 5.1-Channel Loudness Processor Option

+DSP-LP-2.0 Linear Acoustic® AEROMAX™ 2-Channel Loudness Processor Option

+DSP-ITU-5.1 Audyne ITU 5.1-Channel Loudness Leveler Option (1)

+DSP-ITU-2.0 Audyne ITU 2.0-Channel Loudness Leveler Option (1)

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+T-SLATE User Trouble Slate Graphic Import Option

+LOGO Logo Insertion Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

+DLY Extended Frame Sync Delay Option

+LTC Audio LTC I/0 Option

+CQS Clean & Quiet Switching Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)

(1) Manufactured under license from Audyne Inc.
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) FRAME SYNCHRONIZERS

COBALT

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-2FS ) 3G/HD/SD-SDI DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0

The award-winning Cobalt® 9922-2FS 3G/HD/SD-SDI Dual-Channel Frame Sync with Audio/Video Processing,
AES/Analog Audio Embedding/De-Embedding and CVBS 1/0 offers two independent signal paths of frame sync /
audio embedding and de-embedding on a single open—Gear® card. Using our HPF-9000 20-slot frame, this provides
up to 40 channels of processing in a single frame. The 9922-2FS represents a new level of openGear packaging
density!

Advanced frame sync features include per-channel audio delay, audio/video offset, and output rate conversion to
and from 23.98/29.97/59.94 to 24/30/60 frame rates. Audio embed adaptive SRC allows asynchronous 48 kHz
AES audio to automatically sync with program video 48 kHz timing for glitch-free embedding. Individual, per-pair SRC
auto-detects and disables SRC when a Dolby pair is detected on an input pair. Bulk and per-channel audio delay

controls easily address lip-sync issues.

no baseband signal breakouts or add-ons.

Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with

A convenient input crosspoint with RP168 clean switching can select from up to four SDI inputs to be applied to either of the card’s two processing paths. The input crosspoint allows
manual selection of input via remote control or GPIO, or failover to alternate inputs on loss of input conditions. For each path, two discrete character burn strings can be inserted on output
video, with each string inserted as static text and/or insert only upon LOS. With option +T-SLATE, import of user trouble slate graphics is also supported in addition to standard test pattern
insert as an input LOS/quality event marker. Moving-box insertion can serve as a dynamic raster confidence check even when the input video image is static. Included standard is closed
captioning absence/presence detection for CEA 608/708 and line 21 SD closed captioning.
The space-saving design of the 9922-2FS provides for high density, allowing two cards to be collocated in adjacent slots and served by a single, standard width “split” rear module. This
provides four video paths per each pair of slots, readily providing 20 channels of processing in only 10 slots. Two independent paths with fully independent user delays is perfect for setting
up path delays for key/fill video. Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related
only to a specific area of concern (audio routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control
allows full status and control access locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring.

FEATURES

Multi-input RP168 clean switch Path inputs can also be
sourced from opposite path output with no external
patching.

Closed-captioning absence detection

Auto-Changeover can be set to invoke failover for basic
input loss.

Moving-box insertion serves as a dynamic raster
confidence check even in cases where the input video
image is static

Advanced audio processing allows routing, gain, delay,
and flexible mixing as standard features

Frame sync with full H/V offset and manual/LOS video
pattern generator

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

Per-path dual independent burn-in text string insertion
allows condition-based insertion

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC

Option +TTS provides Text-To-Speech synthesis, directly
converting EAS text to high-quality digital audio speech
with no baseband signal breakouts or add-on units

CVBS analog video 1/0 and analog/AES embed /
de-embed with 4-line Adaptive Comb Filter

Pattern generator for each channel can provide raster/
test pattern and patterns for LOS failover insertion

Low-power/high-density design - less than 18 Watts per
card - hot swappable

Remote control/monitoring via Dashboard™ software or
0GCP-9000 remote control panels

Five year warranty

OPTIONS

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality

Text-To-Speech from Acapela Group.

Emergency Alert System Text Crawl Generation Option (+EAS) - Provides a single-card solution for keying Emergency Alert System (EAS) text crawls in the active video and
inserting station identification logos. Compatible with Sage™, Dasdec™, and other EAS crawl generators, with automated control insertion via presence of crawl data or GPI.

Trouble Slate Import (+T-SLATE) - Allows uploading of up to three different user trouble slate graphic file to card, with automated insertion controlled by GPI or other events.

Logo Insertion (+LOGO) - Allows uploading of user logo graphic file to card, with automated insertion controlled by GPI or other events

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during switching transitions from one SDI input source to another to provide silence between input

switches

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into baseband SDI. Message send can be triggered from
automation GPI or other modes. Full control of splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) - Uses Time Stamp data derived from broadcast automation to provide deterministic, frame-accurate
Digital Program Insertion (DPI) message embedding into SDI. The linear channel is output with precise metadata marking the beginning and ending of each program and
commercial segment, optimizing it for automatic dissemination to CDN and VOD systems.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Expanded Frame Sync Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD video,

or 0.8 seconds for 3G video.

Key/Fill Keyer (+KEYER)

el

Ipelth

Audio LTC I/0 (+LTC)
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) FRAME SYNCHRONIZERS COBALT

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-2FS ) 3G/HD/SD-SDI DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0
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) FRAME SYNCHRONIZERS COBALT

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-2FS ) 3G/HD/SD-SDI DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0
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SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
< 18 Watts

SDI Input/Outputs
Up to (4) 75€2 BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI Path 1 or Path 2, or selected input reclocked)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)
Note: SDI Return loss and receive cable length are affected by rear /0 module used. Specifications represent typical performance.

CVBS Video Input/OQutputs
(1) 75€2 BNC input
(1) 75€2 BNC output (selectable as Path 1 or Path 2 processed output). CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75 inputs (8 pair (16-Ch) max)
AES-3id 752 outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)
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) FRAME SYNCHRONIZERS COBALT

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-2FS ) 3G/HD/SD-SDI DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0

SPECIFICATIONS (cont.)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Timecode Insertion/Burn-In
Per-path burn-in and embedded video output timecode selected via user controls from input video SMPTE embedded timecode and/or audio LTC. Bumn-in enable/disable user controls. Configurable for
burn-in string of seconds, seconds:frames, seconds:frames:field. User controls for text size and H/V position.

Text Burn-In
(2) independent strings per path supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.

GPl0O/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Frame Reference Input
(2) reference from frame bus or selected program video ref sources. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.
Return Loss: >35 dB up to 5.75 MHz

ORDERING INFORMATION

9922-2FS 3G/HD/SD-SDI Dual-Channel Frame Sync with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0

RM20-9922-2FS-A/S 20-Slot Frame Rear |/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNC, (3) 3G/HD/SD-SDI Processed or Reclocked Output BNCs (connections are per each Card 1
/ Card 2 connector bank)

RM20-9922-2FS-C 20-Slot Frame Rear /0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/
COMM RJ-45 connector

RM20-9922-2FS-D-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1)
CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9922-2FS-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs,
(1) CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC)

RM20-9922-2FS- E-DIN 20-Slot Frame Rear |/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors DIN1.0/2.3)

RM20-9922-2FS-E-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors HD-BNC)

RM20-9922-2FS-F 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI Output
BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9922-2FS-H-DIN 20-Slot Frame Rear /0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9922-2FS-H-HDBNC 20-Slot Frame Rear |/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs,
(4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9922-2FS-J-DIN 20-Slot Frame Rear |/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1)
CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9922-2FS-J-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs,
(1) CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9922-2FS-K-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9922-2FS-K-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs,
(2) Balanced Analog Audio Inputs, (4) AES Outputs, GPIO/COMM RJ-45 connector (All coaxial connectors HD-BNC)
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) FRAME SYNCHRONIZERS COBALT

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

9922-2FS ) 3G/HD/SD-SDI DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0

ORDERING INFORMATION (cont.)

RM20-9922-2FS-L-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Etheret Port (All coaxial connectors DIN1.0/2.3)

RM20-9922-2FS-L-HDBNC 20-Slot Frame Rear |/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Qutputs (1x2 DA output of each crosspoint out), (1) CVBS
Output, COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

RM20-9922-2FS-M/S-DIN 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors DIN1.0/2.3)

RM20-9922-2FS-M/S-HDBNC 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector
bank; all coaxial connectors HD-BNC)

RM20-9922-2FS-N-DIN 20-Slot Frame Rear I/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect) , (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethemet Port (All coaxial
connectors DIN1.0/2.3.)

RM20-9922-2FS-N-HDBNC 20-Slot Frame Rear I/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect) , (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO/COMM RJ-45 connector, 100/1000 BaseT Ethemet Port (All coaxial
connectors HD-BNC.)

RM20-9922-2FS-P-DIN 20-Slot Frame Rear /0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs (2 with independent relay bypass), (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint
out), COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9922-2FS-P-HDBNC 20-Slot Frame Rear |/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs (2 with independent relay bypass), (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint
out), COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

Options:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+DLY Extended Delay Option

+KEYER Key/Fill Keyer Option

+LTC Audio LTC I/0 Option

+CQS Clean and Quiet Switching Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+DLY Extended Frame Sync Delay Option

+T-SLATE User Trouble Slate Graphic Import Option

+LOGO Logo Insertion Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 = SALES@COBALTDIGITAL.COM [y

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




) FRAME SYNCHRONIZERS

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-2FS )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0

The Cobalt® BBG-1022-2FS 3G/HD/SD-SDI Standalone Dual-Channel Frame Sync with Audio/Video Processing, AES/
Analog Audio Embedding/De-Embedding and CVBS 1/0 offers two independent signal paths of frame sync / audio
embedding and de-embedding in a single unit.

Advanced frame sync features include per-channel audio delay, audio/video offset, and output rate conversion to and from
23.98/29.97/29.94 to 24/30/60 frame rates. Frame sync can select from multiple reference inputs, with failover to
alternate selected sources. Each path can independently use either of two frame references or internal reference.

Audio embed adaptive SRC allows asynchronous 48 kHz AES audio to automatically sync with program video 48 kHz timing
for glitch-free embedding. Individual, per-pair SRC auto-detects and disables SRC when a Dolby pair is detected on an input
pair. Bulk and per-channel audio delay controls easily address lip-sync issues.

A convenient input crosspoint can select from up to four SDI inputs to be applied to either of the unit’s two processing paths.
The input crosspoint allows manual or failover to alternate inputs on loss of input conditions. For each path, two discrete
character burn strings can be inserted on output video, with each string inserted as static text and/or insert only upon LOS.
With option +T-SLATE, import of user trouble slate graphics is also supported in addition to standard test pattern insert as an input LOS/quality event marker. Moving-box insertion can
serve as a dynamic raster confidence check even when the input video image is static. Included standard is closed captioning absence/presence detection for CEA 608/708 and line 21
SD closed captioning. Option +TTS provides high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. With
option +ANC, the BBG-1022-2FS offers full VANC/HANC ancillary data packet de-embedding and embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1022-2FS can be remote-controlled using DashBoard™. GPIO allows direct input routing control
and status monitoring. The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1022-2FS allowing 3 units to be installed in a 1RU space (an
optional mounting tray is available that provides secure mounting of the units to a standard 19” frame).

FEATURES

Two independent processing paths

Multi-input RP168 clean switch. Path inputs can also be

sourced from opposite path output with no external patching.

Auto-Changeover can be set to invoke failover for basic input
loss

Moving-box insertion serves as a dynamic raster confidence
check even in cases where the input video image is static

Frame Sync with full H/V offset and manual/LOS video
pattern generator. Pattern generator for each channel can

Per-path dual independent burn-in text string insertion allows
condition-based insertion (such as basic ID text for valid
input and different text message for failover conditions)

Timecode processing can prioritize, filter for, and convert
between specific SMPTE embedded-video or audio LTC, with
output/burn-in timecode using selected format

Advanced audio processing allows routing, gain, delay, and
flexible mixing as standard features

Full audio crosspoint with delay control and 5.1-to-stereo
downmix available for all audio outputs

Video options include color correction and keying

Low-power/high-density design - less than 18 Watts

Compact footprint - up to 3 units in a 1RU space. Optional
tray provides secure captive-fastener mounting of 3 unitsin a
1RU tray.

Remote control/monitoring via DashBoard™ software,
0GCP-9000 Remote Control Panel, or Web Browser User
Interface

Five year warranty

provide raster/test pattern and patterns for LOS failover
insertion.

CVBS analog video /0 and analog/AES embed / de-embed

Quality Check (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Key/Fill Keyer (+KEYER) - Provides keying using independent SDI inputs for key and fill signals.

Color Correction (+COLOR) - Full RGB color corrector (offset, gain, gamma) with extended YCbCr proc controls with white/black hard clip, white soft clip, and saturation clip

Ancillary Data Processor (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Text-To-Speech (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality Text-To-Speech
from Acapela Group.

Emergency Alert System Text Crawl Generation Option (+EAS) - Provides a single-device solution for keying Emergency Alert System (EAS) text crawls in the active video and inserting station
identification logos. Compatible with Sage™, Dasdec™, and other EAS crawl generators, with automated control insertion via presence of crawl data or GPI.

Trouble Slate Import Option (+T-SLATE) - Allows uploading of up to three different user trouble slate graphic file to the BBG unit, with automated insertion controlled by GPI or other events.

Logo Insertion Option (+LOGO) - Allows uploading of user logo graphic file to BBG unit, with automated insertion controlled by GPI or other events.

Clean and Quiet Switching Option (+CQS) - Provides automatic audio muting during switching transitions from one SDI input source to another to provide silence between input switches

Expanded Delay (+DLY) - Increases frame buffer to provide adjustable audio/video delay buffer capacity to over 9 seconds for SD video, 1.5 seconds for HD video,
or 0.8 seconds for 3G video.

SCTE 104 Insertion (+SCTE104) - Provides generation/insertion of SCTE 104 data into baseband SDI. Message send can be triggered from automation GPI or other modes. Full control of
splice start, end, and cancel as well as pre-roll offsets.

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST) - Uses Time Stamp data derived from broadcast automation to provide deterministic, frame-accurate Digital
Program Insertion (DPI) message embedding into SDI. The linear channel is output with precise metadata marking the beginning and ending of each program and commercial segment,
optimizing it for automatic dissemination to CDN and VOD systems.

Audio LTC I/0 (+LTC)
Redundant Power Supply Module (BBG-1000-PS)

1RU Mounting Tray (supports 3 units) (BBG-1000-TRAY)

—
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COBALT

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-2FS )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0
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) FRAME SYNCHRONIZERS

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-2FS )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0

SPECIFICATIONS

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI Path 1 or Path 2, or selected input reclocked)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us); 1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

CVBS Video Input/Qutputs
(1) 75€ BNC input
(1) 75€2 BNC output (selectable as Path 1 or Path 2 processed output). CVBS output functional only when selected path is carrying SD-SDI.
ADC resolution: 9-bit
Sampling frequency: 27 MHz (2x over-sampling)
Y/C separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75Q inputs (8 pair (16-Ch) max) AES-3id 75 outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(I/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Text Burn-In
(2) independent strings per path supported. Independent insertions controls for enable/disable and enable upon LOS. User controls for text size and H/V position.

GPl0O/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected. RS-232/485 comm port.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections.
Weight: 6 Ib (2.8 kg)
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) FRAME SYNCHRONIZERS COBALT

DUAL-CHANNEL ADVANCED 3G/HD/SD-SDI FRAME SYNC WITH AUDIO EMBED/DE-EMBED AND A/V DELAY CONTROL (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1022-2FS )) 3G/HD/SD-SDI STANDALONE DUAL-CHANNEL FRAME SYNC
with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0

ORDERING INFORMATION

BBG-1022-2FS 3G/HD/SD-SDI Standalone Dual-Channel Frame Sync with Audio/Video Processing, AES/Analog Audio Embedding/De-Embedding and CVBS 1/0 available in the following rear-panel
1/0 configurations:

BBG-1022-2FS-B (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Qutput BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/COMM RJ-45 connector

BBG-1022-2FS-C (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Video In BNC, (2) AES In BNCs, (2) Balanced Analog Audio Inputs, (1) 3G/HD/SDI Output BNC, (1) CVBS Video Out BNC), (2) AES Out
BNCs, (2) Balanced Analog Audio Outputs

BBG-1022-2FS-D-DIN (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio In, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45 connector).
(All coaxial connectors DIN 1.0/2.3)

BBG-1022-2FS-D-HDBNC (4) 3G/HD/SD-SDI Inputs, (2) Balanced Analog Audio In, (6) AES Inputs, (4) 3G/HD/SDI Outputs w/ (1) relay protect, (4) AES Outputs, GPIO/COMM (RJ-45
connector). (All coaxial connectors HD-BNC)

Options and Accessories:

+ANC Ancillary Data Processor Option

+COLOR Color Correction Option

+KEYER Key/Fill Keyer Option

+LTC Audio LTC I/0 Option

+CQS Clean and Quiet Switching Option

+QC Quality Check Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Fielded units must be returned to Cobalt for installation of speech library SD memory card onto host unit as well as software
upload. Please contact Support for more information.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+DLY Extended Frame Sync Delay Option

+T-SLATE User Trouble Slate Graphic Import Option

+LOGO Logo Insertion Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)
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)} ADVANCED AUDIO PROCESSING

COBALT

ADVANCED AUDIO PROCESSOR WITH DSP AUDIO OPTIONS SUPPORT

9934-AUD-PRO-DSP )) 3G/HD/SD-SDI ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed

The Cobalt” 9934-AUD-PRO-DSP 3G/HD/SD-SDI Advanced Audio Processor with DSP Audio Options Support and
Full Embed/De-Embed provides a DSP-based platform that supports multiple audio DSP options. When optioned with
various diverse audio processing options, the DSP-based processing core (which supports numerous simultaneous
processing engines) uses license “credits” which allows flexible tailoring of multiple proc function instances. In this
manner, the 9934-AUD-PRO-DSP provides much more flexibility than other audio processors that used fixed processing
assets (for example, this flexibility allows “trading” credits for more Dolby encoders while backing out of loudness
processors or other engine assets).

Audio proc options include Dolby® Real-Time Loudness Leveling automatic loudness processing, Dolby® encode/
decode, and Linear Acoustic® UPMAX™ automatic upmixing. DSP options can be ordered with new-card purchase, or
field-installed as software option upgrades without removing the card from its frame. Included as standard features are downmixing, flex mixing, and full AES and balanced analog audio
embed/de-embed.

Also included standard is bulk and per-channel audio delay controls that easily address lip-sync issues. Option +TTS provides high-quality Text-To-Speech synthesis, directly converting
EAS text to digital audio speech with no baseband signal breakouts or add-ons. The 9934-AUD-PRO-DSP is available with numerous options that expand its function well beyond audio
DSP and embed/de-embed to maximize frame processing density and system economy. Quality Check option +QC allows failover to alternate inputs or other actions based on
user-configurable criteria such as black/frozen frame, audio silence or CC absence. The 9934-AUD-PRO-DSP also provides analog CVBS video inputs and outputs, and analog audio
embedding and de-embedding.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern
(audio routing, for example) while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control
access locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring.

FEATURES

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

DSP-based platform supports multiple audio DSP
options, with multiple instances available using
allocatable license “credits”

Dolby encoding/decoding, loudness processing, and
upmixing DSP audio options available

Auto Adjust feature helps assure lip sync by assessing
and alerting where DSP processing requires matching
video delay

Full audio crosspoint with 5.1-to-stereo downmix /
flexmix available for all audio outputs

CVBS analog video 1/0 and analog/AES embed /
de-embed available

High-density design

Remote control/monitoring via Dashboard™ software or
0GCP-9000 remote control panels

Hot-swappable

Five year warranty

OPTIONS

Dolby® Real-Time Loudness Leveling Automatic Loudness Processing Options (+DSP-RTLL) - Provides advanced loudness processing with comprehensive parametric controls. Available as
surround 5.1 and stereo 2.0. (See Ordering Information for full details)

Dolby® Encoder Options (+DSP-ENC) - Available as 5.1 and 2.0 Dolby Digital and Digital Plus Encode. (See Ordering Information for full details.)

Dolby® Decoder Options (+DSP-DEC) - Provides Dolby Digital, Digital Plus, and E Decode

Linear Acoustic® UPMAX™ Upmixing (+DSP-UPMIX-LA) - Provides automatic 2.0-to-5.1 Linear Acoustic® UPMAX™ upmixing

Linear Acoustic® AEROMAX™ Loudness Processor Options (+DSP-LP) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Audyne ITU Loudness Leveler Options (+DSP-ITU) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Quality Check Option (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Logo Insertion Option (+LOGO) - Allows uploading of user logo graphic file to card, with automated insertion controlled by GPI or other events.

Text-To-Speech Option (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality

Text-To-Speech from Acapela Group.

Emergency Alert System Text Crawl Generation Option (+EAS) - Provides a single-card solution for keying Emergency Alert System (EAS) text crawls in the active video and inserting station
identification logos. Compatible with Sage™, Dasdec™, and other EAS crawl generators, with automated control insertion via presence of crawl data or GPI.

Clean and Quiet Switching Option (+CQS) - Provides silence between input switches from one SDI input source to another

Add Frame Sync Option (+FS)

Add Extended Delay Option (+DLY) (Available only in conjunction with option +FS)

Add Up/Down/Cross Converter Option (+UDX)

Ancillary Data Processor Option (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data, with insert/extract to and from IP and GPIO external

interfaces.

Audio LTC I/0 Option (+LTC)

SCTE 104 Insertion Option (+SCTE104)

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST)

a:

acapela
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9934-AUD-PRO-DSP )) 3G/HD/SD-SDI ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed

Ref 172 — Ret
e
3G/HD/SD _ Internal —D
RLY Bypass (to . Input > Select
-SDl In |_ > Output RLY BYP B)* LTC RS-485 A';tsgf':' Video :|7
[ 1/0 ata
A—> RPi6s Selected Input (+L70) /0 % Framesync
B 2 > Clean-Switch [—>RCK (to Output w/User HV
— Multi-Input Crosspoint) Timecode HANC/VANC Up/Down/Cross veert
C—>  Select ) > Processing > Extract/Insert [~ Conversion/ARC ———P> _ Oset
D —> Auto- (+ANC) (+UDX) Pattern Gen
Changeover
CVBS In | Video
ADC
GPIO Input 7X Quality Event
Select/Status* <(—' Detect (+QC) K - 3G/HD/SD - SDI Out
_ Audio Processing RLY
Audio Silence RLY BYP
Closed-Captioning —> Audio Routing, Gain Control, - = > Relay BB _
Absence/Ppresencg Tone Generation, Downmixing, Copy 1AW protect* >
_— Rate Conversion,
Frozen/Blk/No Vid Smooth Delay Adj.
- 1
Audio DSP Functions: ——>| Serialize —>> Output
AES In SR > Automatic Loudness Leveling (RTLL), c utput . —>>2
16-Ch X i rosspoin
( ) Upmixing, Dolby D/DD+/E Selected In A - In D >3
AN-AUD In > Encode/Decode Input RCK_D
(4-Ch) 24-Bit ADC T (see Options for more info) >4
- - ; Video >
| this color denotes option | Ethernet 10/100/1000 < D DashB.oardT""/OGCP DAC (C)\{JI?S
(on frame) Monitor/Control
*SDI1/0 and b functi f 1/0 module. Refer t H> -Bi
1/0 modules descriptions for more information, 2t L 3> AN-AUD Out
SDI output RLY BYP B outputs copy of SDI Out 1 crosspoint selection DA (4-Ch)
in normal operation. In power loss failover, RLY BYP B passive outputs

SDIIn B. | > > AES Out
4)-_”5 Tx e
9934-AUD-PRO-DSP
@y @l

"2 |

ASN - T
o @
@ . = 1] HLY IYP

(o)) oo S000UT 1A ANLOUT
oz ©

010,100

g
=
>
(2]
=}
o
S
g
2
=
g
E
=

Switches 51 thru 54 sel

Q- QI EEE
[4-chi groues) as

Input {embed) o
Chtpul (-]

1

r— AN-AUD OUT—

51-AES BNC 1-2
52-AES BNC 34
53- AES BMC 58
S4-AESBNC T8

——AN-AUDIN—
HERIE
1

©),

(@ FLE L
@i©@:

@:@:

d=t d=

>
m
]
z
>
m
»
o
c
S
H
v'
3
-
[
i
Z

®
®
eﬂ: -

CVBSIN CVBSOUT AEEVOT  AESPOE JE) .@ ‘E} '@ SO0 0T 34 S04 OUT 48
| S— T T ————— T
RM20-9934-B RM20-9934-C RM20-9934-D-DIN RM20-9934-E-DIN RM20-9934-F
RM20-9934-D-HDBNC RM20-9934-E-HDBNC
]
(OIS TO N 0] . sow (D 0 @n O T O "Gl}
o W i o] E @0 taw E
o @ E o . g ' LI;@) g}
@"F‘G é = §+ é', & tg& 1
S E e @9 _ FE@ & %
- oo on B0 568 wo
- = oy ©8
| o E 0 L
o caocol > W] |ogsos
n.-* iE .‘a {31 ’%3;5? @ - G ETHERRET
— 7 1 T 1 ¥
RM20-9934-H-DIN RM20-9934-J-DIN RM20-9934-K-DIN RM20-9934-L-DIN RM20-9934-N-DIN
RM20-9934-H-HDBNC RM20-9934-J-HDBNC RM20-9934-K-HDBNC RM20-9934-L-HDBNC RM20-9934-N-HDBNC

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 = SALES@COBALTDIGITAL.COM [

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.




)} ADVANCED AUDIO PROCESSING

ADVANCED AUDIO PROCESSOR WITH DSP AUDIO OPTIONS SUPPORT

9934-AUD-PRO-DSP )) 3G/HD/SD-SDI ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
24 Watts (includes +DSP options)

SDI Inputs/Outputs
Up to (4) 75Q BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency:
SD: 127 pixels; 9.4 us
720p: 330 pixels; 4.45 us
1080i: 271 pixels; 3.65 us
1080p: 361 pixels; 2.43 us
Note: SDI Return loss and receive cable length are affected by rear I/0 module used. Specifications represent typical performance.

CVBS Video Input/Outputs
(1) 75€2 BNC input
(1) 752 BNC output. CVBS output functional only when selected processed signal is carrying SD-SDI.
ADC Resolution: 9-bit
Sampling Frequency: 27 MHz (2x over-sampling)
Y/C Separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75Q inputs (8 pair (16-Ch) max)
AES-3id 75 outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay (option +FS)
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

GPIO
(2) GPI; (2) GPO
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9934-AUD-PRO-DSP )) 3G/HD/SD-SDI ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed

ORDERING INFORMATION

9934-AUD-PRO-DSP 3G/HD/SD-SDI Advanced Audio Processor with DSP Audio Options Support and Full Embed/De-Embed

Note: On this DSP-equipped card, an adjacent card will not fit into the immediately adjacent slot to the front-of-frame right. (For example, if DSP-equipped card is in slot 8, an adjacent card will not fit in
slot 9. This would be the case of an adjacent card that installs into an odd frame slot, or the case where a Split Rear Module serves two cards in the adjacent odd/even slot pairs (in this example
slots 9/10)).

RM20-9934-B 20-Slot Frame Rear I/0 Module (Standard Width) (1) 3G/HD/SD-SDI Input BNC, (1) CVBS Video Input BNC, (2) Balanced Analog Audio Inputs, (1) AES Input BNC, (1) 3G/HD/SD-SDI
Output BNC, (1) CVBS Output BNC, (1) AES Output BNC, (2) Balanced Analog Audio Outputs

RM20-9934-C 20-Slot Frame Rear I/0 Module (Standard Width) (1) 3G/HD/SD-SDI Input BNC, (8) AES 1/0 BNCs (I/0 switch selectable), (1) 3G/HD/SD-SDI Output BNC

RM20-9934-D-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS
Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3.)

RM20-9934-D-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1)
CVBS Processed Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC.)

RM20-9934-E-DIN 20-Slot Frame Rear |/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors DIN1.0/2.3.)

RM20-9934-E-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) AES Inputs, (4) 3G/HD/SD-SDI Outputs, (8) AES Outputs (All coaxial connectors HD-BNC.)

RM20-9934-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI Output
BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9934-H-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors DIN1.0/2.3.)

RM20-9934-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (3) 3G/HD/SD-SDI Inputs, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (5) 3G/HD/SD-SDI Outputs, (2) AES Outputs, (4)
Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9934-)-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1) CVBS
Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Retum (All coaxial connectors DIN1.0/2.3.)

RM20-9934-)-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (2) AES Inputs, (4) Balanced Analog Audio Inputs, (4) 3G/HD/SD-SDI Outputs, (1)
CVBS Output, (2) AES Outputs, (4) Balanced Analog Audio Outputs, (1) Coaxial GPI/6 Hz, (1) Coaxial GPO w/ Isolated Return (All coaxial connectors HD-BNC.)

RM20-9934-K-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (4) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO RJ-45 connector (All coaxial connectors DIN1.0/2.3)

RM20-9934-K-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Inputs, (8) 3G/HD/SD-SDI Outputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (2)
Balanced Analog Audio Inputs, (4) AES Outputs, GPIO RJ-45 connector (All coaxial connectors HD-BNC)

RM20-9934-L-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9934-L-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs, (1) CVBS Input, (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out), (1) CVBS Output,
COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors HD-BNC)

RM20-9934-N-DIN 20-Slot Frame Rear 1/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI Outputs (1
with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial connectors DIN1.0/2.3.)

RM20-9934-N-HDBNC 20-Slot Frame Rear |/0 Module (Double Width) (4) 3G/HD/SD-SDI Inputs, (1) CVBS Analog Video In, (8) AES Inputs, (4) Balanced Analog Audio Inputs, (8) 3G/HD/SD-SDI
Outputs (1 with relay bypass protect), (1) CVBS Analog Video Out, (8) AES Outputs, (4) Balanced Analog Audio Outputs, (1) GPIO RJ-45 connector, 100/1000 BaseT Ethernet Port (All coaxial connectors
HD-BNC.)
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9934-AUD-PRO-DSP )) 3G/HD/SD-SDI ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed

ORDERING INFORMATION (cont.)

Options:

+DSP-RTLL-5.1 Dolby® RTLL™ 5.1-Channel Loudness Processor Option

+DSP-RTLL-2.0 Dolby® RTLL™ Stereo Loudness Processor Option

+DSP-ENCD-5.1 Dolby® Digital/Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital/Digital Plus 2.0 Encoder

+DSP-DEC Dolby® Decoder

+DSP-UPMIX-LA Linear Acoustic® UPMAX™ 2.0-to-5.1 Upmixer

+DSP-LP-5.1 Linear Acoustic® AEROMAX™ 5.1-Channel Loudness Processor Option

+DSP-LP-2.0 Linear Acoustic® AEROMAX™ 2-Channel Loudness Processor Option

+DSP-ITU-5.1 Audyne ITU 5.1-Channel Loudness Leveler Option (1)

+DSP-ITU-2.0 Audyne ITU 2.0-Channel Loudness Leveler Option (1)

+LOGO Logo Insertion Option

+ANC Ancillary Data Processor Option

+FS Add Frame Sync Option

+DLY Extended Frame Sync Delay Option (available only in conjunction with option +FS)

+UDX Add Up/Down/Cross Converter Option

+LTC Audio LTC I/0 Option

+QC Quality Check Option

+CQS Clean and Quiet Switching Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Installation requires option upload and installation of speech library SD memory card onto host card. Pre-loaded SD card and
instructions provided.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

(1) Manufactured under license from Audyne Inc.
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BBG-1034-AUD-PRO-DSP )) 3G/HD/SD-SDI STANDALONE ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed

The Cobalt” BBG-1034-AUD-PRO-DSP Standalone 3G/HD/SD-SDI Ad d Audio Pr with DSP Audio Options
Support and Full Embed/De-Embed provides a DSP-based platform that supports multiple audio DSP options. When optioned
with various diverse audio processing options, the DSP-based processing core (which supports numerous simultaneous
processing engines) uses license “credits” which allows flexible tailoring of multiple proc function instances. In this manner, the
BBG-1034-AUD-PRO-DSP provides much more flexibility than other audio processors that used fixed processing assets (for
example, this flexibility allows “trading” credits for more Dolby encoders while backing out of loudness processors or other
engine assets).

Audio proc options include Dolby® Real-Time Loudness Leveling automatic loudness processing, Dolby® encode/decode, and
Linear Acoustic® UPMAX™ automatic upmixing. DSP options can be ordered with new-device purchase, or field-installed as
software option upgrades. Included as standard features are downmixing, flex mixing, and full AES and balanced analog audio
embed/de-embed.

Also included standard is bulk and per-channel audio delay controls that easily address lip-sync issues. Option +TTS provides

high-quality Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons.

Quality Check option +QC allows failover to alternate inputs or other actions based on user-configurable criteria such as black/frozen frame, audio silence or CC absence. The
BBG-1034-AUD-PRO-DSP also provides analog CVBS video inputs and outputs, and analog audio embedding and de-embedding.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern (audio
routing, for example) while not changing any other processing settings or aspects. The BBG-1034-AUD-PRO-DSP can be remote-controlled using DashBoard™. The compact standalone
form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1034-AUD-PRO-DSP allowing 3 units to be installed in a 1RU space (an optional mounting tray is available that
provides secure mounting of the units to a standard 19” frame).

FEATURES

DSP-based platform supports multiple audio DSP
options, with multiple instances available using
allocatable license “credits”

Dolby encoding/decoding, loudness processing, and
upmixing DSP audio options available

Auto Adjust feature helps assure lip sync by assessing
and alerting where DSP processing requires matching
video delay

Advanced audio processing allows routing, gain, smooth
delay, and flexible mixing as standard features

Option +TTS provides Text-To-Speech synthesis, directly
converting EAS text to high-quality digital audio speech
with no baseband signal breakouts or add-on units

Full audio crosspoint with 5.1-to-stereo downmix

(standard) available for all audio outputs Compact footprint - up to 3 units in a 1RU space.

Optional tray provides secure captive-fastener mounting
of 3 unitsin a 1RU tray.

Supports all popular formats: 480i, 576i, 720p, 1080i,
1080pSF, 1080p

CVBS analog video I/0 and analog/AES embed /
de-embed available

Remote control/monitoring via DashBoard™ software or
Web Browser User Interface

Five year warranty

Dolby® Real-Time Loudness Leveling Automatic Loudness Processing Options (+DSP-RTLL) - Provides advanced loudness processing with comprehensive parametric controls.
Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Linear Acoustic® UPMAX™ Upmixing (+DSP-UPMIX-LA) - Provides automatic 2.0-to-5.1 Linear Acoustic® UPMAX™ upmixing

Linear Acoustic® AEROMAX™ Loudness Processor Options (+DSP-LP) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Audyne ITU Loudness Leveler Options (+DSP-ITU) - Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Dolby® Encoder Options (+DSP-ENC) - Available as 5.1 and 2.0 Dolby Digital and Digital Plus Encode. (See Ordering Information for full details.)

Dolby® Decoder Options (+DSP-DEC) - Provides Dolby Digital, Digital Plus, and E Decode

Logo Insertion Option (+LOGO) - Allows uploading of user logo graphic file to card, with automated insertion controlled by GPI or other events.

Quality Check Option (+QC) - Provides failover, alert, or user presets action on criteria such as black/frozen frame, audio silence, and CC absence.

Text-To-Speech Option (+TTS) - Provides Text-To-Speech synthesis, directly converting EAS text to digital audio speech with no baseband signal breakouts or add-ons. High-quality

Text-To-Speech from Acapela Group.

Emergency Alert System Text Crawl Generation Option (+EAS) - Provides a single-device solution for keying Emergency Alert System (EAS) text crawls in the active video and
inserting station identification logos. Compatible with Sage™, Dasdec™, and other EAS crawl generators, with automated control insertion via presence of crawl data or GPI.

Clean and Quiet Switching Option (+CQS) - Provides silence between input switches from one SDI input source to another

Add Frame Sync Option (+FS)

Add Extended Delay Option (+DLY) (Available only in conjunction with option +FS)

Add Up/Down/Cross Converter Option (+UDX)

Ancillary Data Processor Option (+ANC) - Provides full user VANC/HANC packet insertion/extraction access to DID/SDID ancillary data

Audio LTC 1/0 Option (+LTC)

SCTE 104 Insertion Option (+SCTE104)

SCTE104 Frame-Accurate SCTE Trigger Insertion Option (+SCTE104-FAST)

COBALTDIGITAL.COM
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COBALT

ADVANCED AUDIO PROCESSOR WITH DSP AUDIO OPTIONS SUPPORT

BBG-1034-AUD-PRO-DSP )) 3G/HD/SD-SDI STANDALONE ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed
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) ADVANCED AUDIO PROCESSING COBALT

ADVANCED AUDIO PROCESSOR WITH DSP AUDIO OPTIONS SUPPORT

BBG-1034-AUD-PRO-DSP )) 3G/HD/SD-SDI STANDALONE ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of model. See Ordering Information for details.

Power
24 Watts (includes +DSP options). Power supplied by 12VDC AC adapter, universal input (included).

SDI Inputs/Outputs
Up to (4) 752 BNC inputs
Up to (4) 75€2 BNC outputs (selectable as processed SDI IN or IN RCK)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency:
SD: 127 pixels; 9.4 us
720p: 330 pixels; 4.45 us
1080i: 271 pixels; 3.65 us
1080p: 361 pixels; 2.43 us
Note: SDI Return loss and receive cable length are affected by rear I/0 module used. Specifications represent typical performance.

CVBS Video Input/Outputs
(1) 75€2 BNC input
(1) 75Q BNC output. CVBS output functional only when selected processed signal is carrying SD-SDI.
ADC Resolution: 9-bit
Sampling Frequency: 27 MHz (2x over-sampling)
Y/C Separation: 4 line Adaptive Comb Filter
Freq. Response: + 0.25 dB to 5.5 MHz
SNR: > 50 dB to 5.5 MHz (unweighted)
Differential Phase: < 1 degree
Differential Gain: < 1%
Nonlinearity < 1%

Discrete Audio Input/Outputs
AES-3id 75Q inputs (8 pair (16-Ch) max)
AES-3id 75Q outputs (8 pair (16-Ch) max)
Input AES SRC Range: 32 to 96 kHz
Balanced analog audio inputs (4-Ch max)
Balanced analog audio outputs (4-Ch max)
(I/0 conforms to O dBFS = +24 dBu)
Analog Output Impedance: < 50 Q
Analog Reference Level: -20 dBFS
Analog Nominal Level: +4 dBu
Analog Max Output Level: +24 dBu (0 dBFS)
Analog Freq. Response: +0.2 dB (20 Hz to 20 kHz)
Analog SNR: 115 dB (A weighted)
Analog THD+N: -96 dB (20 Hz to 10 kHz)
Analog Crosstalk: -106 dB (20 Hz to 20 kHz)

Frame Sync Audio/Video Delay (option +FS)
Max offset: 20 frames
Latency (min): 1 frame
Option +DLY Delay (3G/HD/SD): >800 msec / >1580 msec / >9000 msec

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

GPIO
(2) GPI; (2) GPO

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector projections.
Weight: 6 Ib (2.8 kg)
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)} ADVANCED AUDIO PROCESSING

ADVANCED AUDIO PROCESSOR WITH DSP AUDIO OPTIONS SUPPORT

BBG-1034-AUD-PRO-DSP )) 3G/HD/SD-SDI STANDALONE ADVANCED AUDIO PROCESSOR
with DSP Audio Options Support and Full Embed/De-Embed

ORDERING INFORMATION

BBG-1034-AUD-PRO-DSP 3G/HD/SD-SDI Standalone Advanced Audio Processor with DSP Audio Options Support and Full Embed/De-Embed, available in the following rear-panel I/0
configurations:

BBG-1034-AUD-PRO-DSP-B (1) 3G/HD,/SD-SDI Input BNC, (1) CVBS Video Input BNC, (1) AES Input BNC, (1) 3G/HD/SD-SDI Output BNC, (1) CVBS Output BNC, (1) AES Output BNC

BBG-1034-AUD-PRO-DSP-C (1) 3G/HD/SD-SDI Input BNC, (8) AES Input BNCs, (1) 3G/HD/SD-SDI Output BNC

BBG-1034-AUD-PRO-DSP-D-DIN (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS Processed
Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors DIN1.0/2.3.)

BBG-1034-AUD-PRO-DSP-D-HDBNC (2) 3G/HD/SD-SDI Inputs, (1) CVBS Input, (8) AES Inputs, (2) Balanced Analog Audio Inputs, (2) 3G/HD/SD-SDI Outputs, (1) CVBS Processed
Output, (8) AES Outputs, (2) Balanced Analog Audio Outputs (All coaxial connectors HD-BNC.)

BBG-1034-AUD-PRO-DSP-E-DIN (4) 3G/HD/SD-SDI Inputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (4) AES Outputs, (2) Balanced Analog Audio Inputs, (4)
3G/HD/SD-SDI Outputs, (1) GPIO RJ-45 connector (All coaxial connectors DIN1.0/2.3.)

BBG-1034-AUD-PRO-DSP-E-HDBNC (4) 3G/HD/SD-SDI Inputs (one 3G/HD/SDI Output with relay bypass failover), (6) AES Inputs, (4) AES Outputs, (2) Balanced Analog Audio Inputs,
(4) 3G/HD/SD-SDI Outputs, (1) GPIO RJ-45 connector (All coaxial connectors HD-BNC.)
Options and Accessories:

+DSP-RTLL-5.1 Dolby® RTLL™ 5.1-Channel Loudness Processor Option

+DSP-RTLL-2.0 Dolby® RTLL™ Stereo Loudness Processor Option

+DSP-ENCD-5.1 Dolby® Digital/Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital/Digital Plus 2.0 Encoder

+DSP-DEC Dolby® Decoder

+DSP-UPMIX-LA Linear Acoustic® UPMAX™ 2.0-to-5.1 Upmixer

+DSP-LP-5.1 Linear Acoustic® AEROMAX™ 5.1-Channel Loudness Processor Option

+DSP-LP-2.0 Linear Acoustic® AEROMAX™ 2-Channel Loudness Processor Option

+DSP-ITU-5.1 Audyne ITU 5.1-Channel Loudness Leveler Option (1)

+DSP-ITU-2.0 Audyne ITU 2.0-Channel Loudness Leveler Option (1)

+LOGO Logo Insertion Option

+ANC Ancillary Data Processor Option

+FS Add Frame Sync Option

+DLY Extended Frame Sync Delay Option (available only in conjunction with option +FS)

+UDX Add Up/Down/Cross Converter Option

+QC Quality Check Option

+CQS Clean and Quiet Switching Option

+TTS Text-To-Speech Option (Acapela Text-To-Speech from Acapela Group™. Fielded units must be returned to Cobalt for installation of speech library SD memory card onto host unit as well
as software upload. Please contact Support for more information.)

+2L-SPAN Add Spanish-language upgrade (add-on to option +TTS; option +TTS required)

+EAS Emergency Alert System Text Crawl Generation Option

+LTC Audio LTC /0 Option

+SCTE104 SCTE 104 Insertion Option

+SCTE104-FAST Frame-Accurate SCTE 104 Trigger Insertion Option

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)

(1) Manufactured under license from Audyne Inc.
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) ADVANCED AUDIO PROCESSING COBALT

ADVANCED AUDIO PROCESSOR WITH DSP AUDIO OPTIONS SUPPORT

+DSP )) DSP-BASED DOLBY® ENCODE/DECODE, LOUDNESS PROCESSING,
AND UPMIXING AUDIO OPTIONS

Our latest +DSP suite of DSP-based audio processing features represents our greatest single-device audio proc capacity. The
DSP-based platform supports multiple audio DSP options using a processing core (which supports numerous simultaneous

processing engines) that uses license “credits” which allows flexible tailoring of multiple proc function instances. In this manner, ﬂpﬂﬂn E
the +DSP option provides much more flexibility than other audio processor packages that used fixed processing assets (for

example, this flexibility allows “trading” credits for more Dolby encoders while backing out of loudness processors or other engine +DSP
assets).

Audic DSP Options

) ) ) ° . ) . ) °

AUdIO proc opuons include Dolby ‘Real T|me Loudnes§ Leveling automatic Iloudness processing, Dolb}/ e.ncode/decode, and +DEP-ENCD - Delby® 5.1/2.0 DD+ Encods
Linear Acoustic® UPMAX™ automatic upmixing. DSP options can be ordered with new-card purchase, or field-installed as software +DSP-DEC - Dolby® Decods

option upgrades. +DEP-ATLL = 5.1,2.0 Loudnasas Proceasing

. . . . . +DIP-UPMDELA - UPMAX™ Upmixing
Multiple instances of Dolby encoding, loudness processing, and upmixing can be supported on the same card.

* Dolby® Digital/Digital Plus™ Encoding (ENCD-5.1 / ENCD-2.0) - Provides Dolby® Digital/Digital Plus™ encoding from any

DOLBY
combination of audio sources supported by the card (including upmixed and loudness-processed signals). Full metadata mumnm.
support using internally generated or external metadata via SMPTE 2020, or from a same-card decoder. Available in 5.1 or 2.0 m DOLBEY
versions. L DIGITAL PLUS
* Dolby® Decoding - Provides Dolby® Digital/Digjtal Plus™/E decode from any card digital audio channel pair, with Digital/Digital Jrinvean acousnie

Plus dynamic range control and full bitstream summary displays.
" Dolby® Real-Time Loudness Leveling Loudness Processing (RTLL-5.1 / RTLL-2.0) - Provides full-featured loudness
processing, including peak limit, aggressiveness, and dialog intelligence modes. Available in 5.1 or 2.0 versions.

® Linear Acoustic® UPMAX™ Upmixing (UPMIX-LA) - Featuring Linear Acoustic UPMAX™ technology, the 5.1 upmixer uses any stereo pair accommodated by the card and generates a
six-channel 5.1 complement (L, R, C, LFE, Ls, Rs) from the stereo source, thereby allowing legacy stereo programming to adapt to and fully utilize 5.1-channel audio capabilities.

FEATURES

DSP-based platform supports multiple audio DSP options, with multiple instances Linear Acoustic UPMAX™ DSP audio option available, with multiple upmixers enabled on
available using allocatable license “credits” the same card/device

Dolby D/D+ encoding and D/D+/E decoding options, with multiple encoders/decoders | Provides up to eight processing engines that can be set as Dolby encoders/decoders,
enabled on the same card/device loudness processors, or upmixers as desired. Multiple-instance functionality supports
multiple-stream audio such as SAP and multi-language.

Dolby Real-Time Loudness Leveling (RTLL) loudness leveling with full parametric control
setup, with multiple loudness processors enabled on the same card/device

Dolby® Encoder Options (+DSP-ENC) - Available as Dolby Digital/Digital Plus™

Dolby® Decoder Options (+DSP-DEC) - Provides Dolby Digital, Digital Plus, and E decode

Dolby® Real-Time Loudness Leveling Automatic Loudness Processing Options (+DSP-RTLL) - Provides advanced loudness processing with comprehensive parametric controls.
Available as surround 5.1 and stereo 2.0. (See Ordering Information for full details.)

Linear Acoustic® UPMAX™ Upmixing (+DSP-UPMIX-LA) - Provides automatic 2.0-to-5.1 Linear Acoustic® UPMAX™ upmixing

ORDERING INFORMATION

Note: DSP options are supported only on certain latest-revision card and BBG-1000 models that are factory-equipped for DSP support (identified with -DSP in their part numbers).
Available now are openGear models 9934-AUD-PRO, 9902-UDX-DSP, and 9902-UDX-DSP-CI, as well as standalone models BBG-1034-AUD-PRO and BBG-1002-UDX-DSP
which support all options listed here.

+DSP-RTLL-5.1 Dolby® RTLL™ 5.1-Channel Loudness Processor Option

+DSP-RTLL-2.0 Dolby® RTLL™ Stereo Loudness Processor Option

+DSP-ENCD-5.1 Dolby® Digital/Digital Plus 5.1 Encoder

+DSP-ENCD-2.0 Dolby® Digital/Digital Plus 2.0 Encoder

+DSP-DEC Dolby® Decoder

+DSP-UPMIX-LA Linear Acoustic® UPMAX™ 2.0-to-5.1 Upmixer
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)) COLOR CORRECTION

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

9980-CSC-3G ) 3G/HD/SD-SDI RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support

The Cobalt” 9980-CSC-3G 3G/HD/SD-SDI RGB Color Space Corrector / Frame Sync with Integrated Test Signal
Generator and 0GCP-9000/CC Control Panel Support provides a high-density card-based solution that includes
an advanced frame sync/pattern generator in addition to a full-featured SD/HD/3G color corrector. The
9980-CSC-3G offers RGB-space color correction with YCbCr proc features with RGB processing controls providing full
offset, gain and gamma adjustments. The YCbCr proc controls provide lift, gain, saturation, phase, white clip (hard
and soft), black clip, and color saturation clip.

The built-in pattern generator (which provides calibrated 75% or 100% color bars among other patterns) preceding
the color correction block allows setting custom calibration offsets to compensate for on-set monitor/camera
colorimetry, with the custom settings saved to a preset, resulting in one-button recall of monitor/camera calibration
settings. Any custom settings can be saved to user presets for instant recall via DashBoard or our intuitive
0GCP-9000/CC Color Correction Remote Control Panel.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered
presets allow invoking changes related only to a specific area of concern while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel
remote control allows full status and control access locally or across a standard Ethernet network. GPIO allows direct input routing control and status monitoring.

Full RGB color corrector (offset, gain, gamma) Extended YCbCr proc controls with white hard clip, white Remote control/monitoring via DashBoard™ software or

Frame Sync with full H/V offset and manual/LOS video
pattern generator. Color corrector preceded by pattern

soft clip, black hard clip, and saturation clip

Phase preserved when applying saturation clip

0GCP-9000/CC remote control panel. Award-winning
0GCP-9000/CC Remote Control Panel provides fast and
intuitive color correction control.

generator allows custom offset calibrations for on-set

monitor/camera colorimetry characteristics. Hot-swappable

One button bypass of color correction for comparison
purposes

Passes entire YCbCr gamut in unity gain configuration Five year warranty

Low-power/high-density design - less than 18 Watts per

10-bit gamma LUT card
3G/HD/SD
SDI In
A—D>
B > . Framesync
Multi-Input -
C | Select —T>| De-serialize W/gf‘fsre:vv COIOT
T L Correction
D—> Ref 1 —> Pattern Gen
Ref2—> pef [
Selected Input Video —J>{ Select
Internal—3>
iali 3G/HD/SD
Ethernet 10/100/ 3% 1| pashBoard™/0GCP Serialize —| SDI Out
Monitor/Control
—>1
Output | —J>2
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DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.

US SALES 800 669-1691

COBALTDIGITAL.COM

167




) COLOR CORRECTION COBALT

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

9980-CSC-3G ) 3G/HD/SD-SDI RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support
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RM20-9980-AIS RM20-9980-B RM20-9980-C RM20-9980-F RM20-9980-G/S-DIN

RM20-9908-GIS-HDBNC

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used. Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.
Power Return Loss: >35 dB up to 5.75 MHz
< 18 Watts
RGB Color Correction
SDI Input/Outputs RGB Black Adjust: -100% to 100% in 0.1% steps
Up to (4) 7502 BNC inputs RGB White Adjust: 0% to 200% in 0.1% steps
Up to (4) 752 BNC outputs RGB Gamma Control: 0.125 to 8.0 in 0.001 steps
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A) YCbCr Processing Amp
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz White Adjust (Gain): O to 200% in 0.1% steps
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul Black Adjust (Lift): -100% to 100% in 0.1% steps
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul C Gain (Saturation): 0% to 200% in 0.1% steps
Minimum Latency (frame sync disabled): Color Phase: -360° to + 360° in 0.1 degree steps
SD: 127 pixels; 9.4 us
720p: 330 pixels; 4.45 us YChCr Clip
1080i: 271 pixels; 3.65 us Y Black hard clip (values limited at or above): -6.8% to 50% in 0.1% steps

Y White hard clip (values limited at or below): 50% to 109.1% in 0.1% steps
Y White soft clip (values rolled off at): 50% to 109.1% in 0.1% steps
CbCr Saturation clip (values limited at or below): 50% to 160% in 0.1% steps

1080p: 361 pixels; 2.43 us
Note: SDI Return loss and receive cable length are affected by rear I/0 module used. Specifications
represent typical performance.

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

ORDERING INFORMATION

9980-CSC-3G 3G/HD/SD-SDI RGB Color Space Corrector / Frame Sync with Integrated Test Signal Generator and 0GCP-9000/CC Control Panel Support

RM20-9980-A/S 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNC, (3) 3G/HD/SD-SDI Processed or Reclocked Output BNCs (connections are per each
Card 1 / Card 2 connector bank)

RM20-9980-B 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Input BNCs, (2) 3G/HD/SD-SDI Output BNCs , COMM/GPIO Port, Ethernet Port

RM20-9980-C 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/
COMM RJ-45 connector

RM20-9980-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI Output
BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9980-G/S-DIN 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors DIN1.0/2.3)

RM20-9980-G/S-HDBNC 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors HD-BNC)

0GCP-9000/CC 2RU Remote Control Panel for Color Correction (Specify country of destination for power cord)
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) COLOR CORRECTION COBALT

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1080-CSC-3G ) 3G/HD/SD-SDI STANDALONE RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support

The Cobalt® BBG-1080-CSC-3G 3G/HD/SD-SDI Standalone RGB Color Space Corrector / Frame Sync with
Integrated Test Signal Generator and 0GCP-9000/CC Control Panel Support provides a high-density standalone
solution that includes an advanced frame sync/pattern generator in addition to a full-featured SD/HD/3G color
corrector. The BBG-1080-CSC-3G offers RGB-space color correction with YCbCr proc features with RGB processing
controls providing full offset, gain and gamma adjustments. The YCbCr proc controls provide lift, gain, saturation,
phase, white clip (hard and soft), black clip, and color saturation clip.

The built-in pattern generator preceding the color correction block allows patterns (such as 75% or 100% bars) to be
pre-emphasized or de-emphasized by the color corrector to match on-set camera colorimetry, with the custom
EEGDDD settings saved to a preset, resulting in one-button recall of monitor/camera calibration settings. Any custom settings

can be saved to user presets for instant recall via DashBoard or our intuitive 0GCP-9000/CC Color Correction Remote
Control Panel.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets
allow invoking changes related only to a specific area of concern (audio routing, for example) while not changing any other processing settings or aspects. The BBG-1080-CSC-3G can be
remote-controlled using DashBoard™. The compact standalone form factor allows desktop usage, as well as the 1/3-rack size of the BBG-1080-CSC allowing 3 units to be installed in a
1RU space (an optional mounting tray is available that provides secure mounting of the units to a standard 19” frame).

FEATURES

Full RGB color corrector (offset, gain, gamma) Extended YCbCr proc controls with white hard clip, white Compact footprint - up to 3 units in a 1RU space.
soft clip, black hard clip, and saturation clip Optional tray provides secure captive-fastener mounting
Frame Sync with full H/V offset and manual/LOS video of 3 units in a 1RU tray.
pattern generator. Pattern generator in front of color Phase preserved when applying saturation clip
corrector provides custom offset calibrations for on-set Uses DashBoard remote control (device appears as
monitor/camera characteristics calibrated settings One button bypass of color correction for comparison single-card frame)
purposes
Passes entire YCbCr gamut in unity gain configuration Five year warranty
Low-power/ high-density design - less than 18 Watts
10-bit gamma LUT
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)) COLOR CORRECTION

COBALT

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1080-CSC-3G ) 3G/HD/SD-SDI STANDALONE RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support

Rear Panel
'.'_‘ > RCK/PROC OUT— SDIIND SDIINC  SDIINA
-
12vbe ETHERNET I 3 7
GPIO
. 4 2 Comwi RLYBYPB SDIINB
12vDC REF LOOP
Note: RCK/PROC 1 thru RCK/PROC 4 are DA outputs which can be individually set as reclocked or processed
outputs of the currently-selected input. RLY BYP B is a relay-protected path which carries processed SDI out
under normal conditions and passive routes SDI IN B to this BNC upon loss of power.

SPECIFICATIONS

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/OQutputs
Up to (4) 752 BNC inputs
Up to (4) 75€2 BNC outputs
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: <2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us);
1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

Frame Sync Delay
Max offset: 20 frames
Latency (min): 1 frame

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

RGB Color Correction
RGB Black Adjust (one per primary): -100% to 100% in 0.1% steps
RGB White Adjust (one per primary): 0% to 200% in 0.1% steps
RGB Gamma Control (one per primary): 0.125 to 8.0 in 0.001 steps

ORDERING INFORMATION

YChCr Processing Amp
White Adjust (Gain): 0 to 200% in 0.1% steps
Black Adjust (Lift): -100% to 100% in 0.1% steps
C Gain (Saturation): 0% to 200% in 0.1% steps
Color Phase: -360° to + 360° in 0.1 degree steps

YChCr Clip
Y Black hard clip (values limited at or above): -6.8% to 50% in 0.1% steps
Y White hard clip (values limited at or below): 50% to 109.1% in 0.1% steps
Y White soft clip (values rolled off at): 50% to 109.1% in 0.1% steps
ChCr Saturation clip (values limited at or below): 50% to 160% in 0.1% steps

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected.
RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethernet port.

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector
projections.
Weight: 6 Ib (2.8 kg)

BBG-1080-CSC-3G 3G/HD/SD-SDI Standalone RGB Color Space Corrector / Frame Sync with Integrated Test Signal Generator and 0GCP-9000/CC Control Panel Support

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)

0GCP-9000/CC 2RU Remote Control Panel for Color Correction (Specify country of destination for power cord)
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)) COLOR CORRECTION

COBALT

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

9980-2CSC-3G )) 3G/HD/SD-SDI DUAL-CHANNEL RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support

The Cobalt® 9980-2CSC-3G 3G/HD/SD-SDI Dual-Channel RGB Color Space Corrector / Frame Sync with
Integrated Test Signal Generator and 0GCP-9000/CC Control Panel Support offers two independent signal paths
of color correction/frame sync on a single open-Gear® card. Using our HPF-9000 20-slot frame, this provides up to
40 channels of processing in a single frame. The 9980-2CSC-3G offers dual independent RGB-space color correction
channels with YCbCr proc features with RGB processing controls providing full offset, gain and gamma adjustments.
The YCbCr proc controls provide lift, gain, saturation, phase, white clip (hard and soft), black clip, and color saturation
clip.

Two independent built-in pattern generators (which provide calibrated 75% or 100% color bars among other patterns)
preceding the color correction blocks allow setting custom calibration offsets to compensate for on-set monitor/
camera colorimetry, with the custom settings saved to a preset, resulting in one-button recall of monitor/camera
calibration settings. Any custom settings can be saved to user presets for instant recall via DashBoard or our intuitive
0OGCP-9000/CC Color Correction Remote Control Panel. The space-saving design of the 9980-2CSC provides for high
density, allowing two cards to be collocated in adjacent slots and served by a single, standard width “split” rear module. This provides four video paths per each pair of slots, readily
providing 20 channels of processing in only 10 slots.

Preset save/load allows saving custom card settings while allowing one-button revert to factory settings. Layered presets allow invoking changes related only to a specific area of concern
while not changing any other processing settings or aspects. Full user DashBoard™ or Remote Control Panel remote control allows full status and control access locally or across a standard
Ethernet network. GPIO allows direct input routing control and status monitoring.

FEATURES

Two independent processing paths per card - 20 Passes entire YCbCr gamut in unity gain configuration Low-power/high-density design - less than 18 Watts per
channels of processing in only 10 slots card
Extended YCbCr proc controls with white hard clip, white

mn

Full dual-channel independent RGB color correction
(offset, gain, gamma)

Dual Frame Sync with full H/V offset and manual/LOS
video pattern generator. Color corrector preceded by
pattern generator allows custom offset calibrations for
on-set monitor/camera colorimetry characteristics.

soft clip, black hard clip, and saturation clip

Phase preserved when applying saturation clip

One button bypass of color correction for comparison
purposes

Remote control/monitoring via DashBoard™ software or
0GCP-9000/CC remote control panel. Award-winning
0GCP-9000/CC Remote Control Panel provides fast and
intuitive color correction control.

Hot-swappable

Five year warranty
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) COLOR CORRECTION COBALT

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

9980-2CSC-3G )) 3G/HD/SD-SDI DUAL-CHANNEL RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support

(2]
>
r
o
N

CARD1

ShiiHNA  SNMIMB
ot REEPROC 1 thiy
RCHPROC & are DA

Entputs which can B SEHIME ALY BYPE

inchvidually et o

reciocked or processad ]
cutputs of the =
CuTan iR ingud BOIIND

O
©
©

SDIINC

g
-
o
=
a
E
=]

@O
®
@i}
G

@
g
o
c
S

SDIOUT1

SDIOUT Y 804 OUT 2
s S
SDIOUT2 sSDiouT2 7 G g iroiecied path whach
soomm £ ETHERMET camies processed. |REKPROC 1 RCKIPROG 2
5.GRIM 2 2 504 oot under normal
© ® 4 OND ; § conditions and pEsaive
3. ar0.OUT 2 resstes D1 1M B 1 i
SDIOUT3 SDIOUT3 : el Mww“ + e .
— T ‘—‘:ﬂ
RM20-9980-AIS RM20-9980-B RIM20-9980-C

CARDZ CARD 1

mimA SIS Em
@ @ (smma | (Disoms 0] E] O]
SHMA  SDIINE 1 T lmree!
n (Dooime | (smme @ suéu %'
]
=] D Dwe %T L g
i ol B il
TG
S00 OUT 14 Egl.‘l.: @*‘Il G}ll-l @.:H. e :g'::,‘;r:i
SDIOUT | SOIOUT El i GPDEMT-:
Gu | O o= Ty
é 5 "] V-GPIN T
@ E} @ @“ Mota: & and [l gty
BEW GUT 34824 GUT oo B 3 CUA gy, of
- © 000 o ETvirey | Cepondng eupuls
RM20-9980-F RM20-9980-GI/S-DIN RM20-9980-H-DIN
RM20-9980-G/S-HDBNC RM20-9980-H-HDBNC

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used. User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Power
< 18 Watts

Frame Reference Input
(2) reference from frame bus. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”.
Return Loss: >35 dB up to 5.75 MHz

SDI Input/Outputs
Up to (4) 75€Q BNC inputs
Up to (4) 75Q BNC outputs

SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M RGB Color Correction (individual controls per proc channel)
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A) RGB Black Adjust (one per primary): -100% to 100% in 0.1% steps
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz RGB White Adjust (one per primary): 0% to 200% in 0.1% steps
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul RGB Gamma Control (one per primary): 0.125 to 8.0 in 0.001 steps
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul -
Minimum Latency (frame sync disabled): YChCr Processing Amp

SD: 127 pixels; 9.4 us White Adjust (Gain): 0 to 200% in 0.1% steps

720p: 330 pixels; 4.45 us Black Adjust (Lift): -100% to 100% in 0.1% steps

1080i: 271 pixels; 3.65 us C Gain (Saturation): 0% to 200% in 0.1% steps

1080p: 361 pixels; 2.43 us Color Phase: -360° to + 360° in 0.1 degree steps

Note: SDI Return loss and receive cable length are affected by rear |/0 module used. Specifications YChCr Clip

represent typical performance. Y Black hard clip (values limited at or above): -6.8% to 50% in 0.1% steps

Y White hard clip (values limited at or below): 50% to 109.1% in 0.1% steps
Y White soft clip (values rolled off at): 50% to 109.1% in 0.1% steps
CbCr Saturation clip (values limited at or below): 50% to 160% in 0.1% steps

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame
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) COLOR CORRECTION COBALT

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

9980-2CSC-3G )) 3G/HD/SD-SDI DUAL-CHANNEL RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support

ORDERING INFORMATION

9980-2CSC-3G 3G/HD/SD-SDI Dual-Channel RGB Color Space Corrector / Frame Sync with Integrated Test Signal Generator and O0GCP-9000,/CC Control Panel Support

RM20-9980-A/S 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (2) 3G/HD/SD-SDI Input BNC, (3) 3G/HD/SD-SDI Processed or Reclocked Output BNCs (connections are per each
Card 1 / Card 2 connector bank)

RM20-9980-B 20-Slot Frame Rear /0 Module (Standard-Width) (4) 3G/HD-SD-SDI Input BNCs, (2) 3G/HD/SD-SDI Output BNCs , COMM/GPIO Port, Ethernet Port

RM20-9980-C 20-Slot Frame Rear I/0 Module (Standard Width) (4) 3G/HD/SD-SDI Input BNCs, (4) 3G/HD/SD-SDI Output BNCs, (1) 3G/HD/SDI Output BNC (with relay bypass failover), (1) GPIO/
COMM RJ-45 connector

RM20-9980-F 20-Slot Frame Rear I/0 Module (Standard Width) (2) 3G/HD/SD-SDI Input BNCs, (1) 3G/HD/SD-SDI Processed Out BNC w/ Latching Input Select/Bypass, (3) 3G/HD/SD-SDI Output
BNCs (GUI-selectable as Processed or Reclocked of selected input, (2) GPI, (2) GPO

RM20-9980-G/S-DIN 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors DIN1.0/2.3)

RM20-9980-G/S-HDBNC 20-Slot Frame Rear I/0 Module (Split; supports 2 cards) (4) 3G/HD/SD-SDI Inputs, (6) 3G/HD/SD-SDI Outputs (Connections are per each Card 1 / Card 2 connector bank; all
coaxial connectors HD-BNC)

RM20-9980-H-DIN 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs (2 with independent relay bypass), (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out),
COMM/GPIO RJ-45 connector, Ethernet Port (All coaxial connectors DIN1.0/2.3)

RM20-9980-H-HDBNC 20-Slot Frame Rear I/0 Module (Standard-Width) (4) 3G/HD-SD-SDI Inputs (2 with independent relay bypass), (8) 3G/HD/SD-SDI Outputs (1x2 DA output of each crosspoint out),
COMM/GPIO RJ-45 connector, Ethemet Port (All coaxial connectors HD-BNC)

0GCP-9000/CC 2RU Remote Control Panel for Color Correction (Specify country of destination for power cord)
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) COLOR CORRECTION COBALT

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1080-2CSC-3G )) 3G/HD/SD-SDI DUAL-CHANNEL STANDALONE RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support

The Cobalt® BBG-1080-2CSC-3G 3G/HD/SD-SDI Dual-Channel Standalone RGB Color Space Corrector /
Frame Sync with Integrated Test Signal Generator and 0GCP-9000/CC Control Panel Support offers two
independent signal paths of color correction/frame sync in a standalone unit.

The BBG-1080-2CSC-3G offers dual independent RGB-space color correction channels with YChCr proc features with
RGB processing controls providing full offset, gain and gamma adjustments. The YChCr proc controls provide lift, gain,
saturation, phase, white clip (hard and soft), black clip, and color saturation clip. Two independent built-in pattern
generators (which provide calibrated 75% or 100% color bars among other patterns) preceding the color correction
blocks allow setting custom calibration offsets to compensate for on-set monitor/camera colorimetry, with the custom
settings saved to a preset, resulting in one-button recall of monitor/camera calibration settings. Any custom settings
can be saved to user presets for instant recall via DashBoard or our intuitive 0GCP-9000,/CC Color Correction Remote
Control Panel.

Preset save/load allows saving custom settings while allowing one-button revert to factory settings. Layered presets
allow invoking changes related only to a specific area of concern (audio routing, for example) while not changing any other processing settings or aspects. The BBG-1080-2CSC-3G can
be remote-controlled using DashBoard™. GPIO allows direct input routing control and status monitoring. The compact standalone form factor allows desktop usage, as well as the 1/
3-rack size of the BBG-1080-2CSC allowing 3 units to be installed in a 1RU space (an optional mounting tray is available that provides secure mounting of the units to a standard 19”
frame).

FEATURES
Two independent processing paths 10-bit gamma LUT. Extended YCbCr proc controls with Compact footprint - up to 3 units in a 1RU space.
- - white hard clip, white soft clip, black hard clip, and Optional tray provides secure captive-fastener mounting
Full dual-channel independent RGB color correction saturation clip of 3 units in a 1RU tray.

(offset, gain, gamma)

Dual Frame Sync with full H/V offset and manual/LOS Phase preserved when applying saturation clip
video pattern generator. Color corrector preceded by
pattern generator allows custom offset calibrations for
on-set monitor/camera colorimetry characteristics.

Uses DashBoard remote control (device appears as
single-card frame)

One button bypass of color correction for comparison

purposes Five year warranty

Low-power/high-density design - less than 18 Watts

Passes entire YCbCr gamut in unity gain configuration
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)) COLOR CORRECTION

COBALT

3G/HD/SD-SDI COLOR CORRECTORS (OPENGEAR CARDS AND STANDALONE MODELS)

BBG-1080-2CSC-3G )) 3G/HD/SD-SDI DUAL-CHANNEL STANDALONE RGB COLOR SPACE CORRECTOR / FRAME SYNC
with Integrated Test Signal Generator and OGCP-9000/CC Control Panel Support

Rear Panel
'i" RCK/PROCOUT— SDIIND SDIINC SDIINA
©@©©
GPIO
. Cown RLYBYPB SDIINB
[ ]
12VDC REF LOOP
Note: RCK/PROC 1 thru RCK/PROC 4 are DA outputs which can be individually set as reclocked or processed
outputs of the currently-selected input. RLY BYP B is a relay-protected path which carries processed SDI out
under normal conditions and passive routes SDI IN B to this BNC upon loss of power.

SPECIFICATIONS

Power
< 18 Watts. Power supplied by 12VDC AC adapter, universal input (included).

SDI Input/Outputs
Up to (4) 75€2 BNC inputs
Up to (4) 752 BNC outputs
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Receive Cable Length: 3G/HD/SD: 120/180/320 m (Belden 1694A)
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz
SDI Alignment Jitter: 3G/HD/SD: < 0.3/0.2/0.2 Ul
Timing Jitter: 3G/HD/SD: < 2.0/1.0/0.2 Ul
Minimum Latency (frame sync disabled): SD: 127 pixels (9.4 us); 720p: 330 pixels (4.45 us);
1080i: 271 pixels (3.65 us); 1080p: 361 pixels (2.43 us)

Frame Sync Audio/Video Delay
Max offset: 20 frames
Latency (min): 1 frame

User Audio Delay Offset from Video
Bulk delay control: -33 msec to +3000 msec.
Per-channel delay controls: -800 msec to +800 msec

Frame Reference Input
Looping 2-BNC connection. SMPTE 170M/318M “Black Burst”, SMPTE 274M/296M “Tri-Level”
Return Loss: >35 dB up to 5.75 MHz

RGB Color Correction
RGB Black Adjust (one per primary): -100% to 100% in 0.1% steps
RGB White Adjust (one per primary): 0% to 200% in 0.1% steps
RGB Gamma Control (one per primary): 0.125 to 8.0 in 0.001 steps

YChCr Processing Amp
White Adjust (Gain): 0 to 200% in 0.1% steps
Black Adjust (Lift): -100% to 100% in 0.1% steps
C Gain (Saturation): 0% to 200% in 0.1% steps
Color Phase: -360° to + 360° in 0.1 degree steps

YChCr Clip
Y Black hard clip (values limited at or above): -6.8% to 50% in 0.1% steps
Y White hard clip (values limited at or below): 50% to 109.1% in 0.1% steps
Y White soft clip (values rolled off at): 50% to 109.1% in 0.1% steps
ChCr Saturation clip (values limited at or below): 50% to 160% in 0.1% steps

GPIO/COMM
(2) GPI configurable to select input routing. (2) GPO configurable to invoke upon input selected.
RS-232/485 comm port. All connections via rear module RJ-45 GPIO/COMM jack.

Control/Monitor Interface
Front panel network setup. DashBoard remote control via 10/100/1000 Ethemet port.

Physical
Dimensions (WxHxD): 5.7 x 1.4 x 14.7 in (14.5 x 3.5 x 37.3 cm) Dimensions include connector
projections.
Weight: 6 Ib (2.8 kg)

ORDERING INFORMATION

BBG-1080-2CSC-3G 3G/HD/SD-SDI Dual-Channel Standalone RGB Color Space Corrector / Frame Sync with Integrated Test Signal Generator and 0GCP-9000/CC Control Panel Support

BBG-1000-PS Redundant Power Supply Module

BBG-1000-TRAY 1RU Mounting Tray (supports 3 units)

0GCP-9000/CC 2RU Remote Control Panel for Color Correction (Specify country of destination for power cord)
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)) COLOR CORRECTION

COLOR CORRECTOR REMOTE CONTROL PANEL

0GCP-9000/CC )) COLOR CORRECTOR REMOTE CONTROL PANEL FOR OPENGEAR® CARDS
- 0000000000000000000000000000000]

The 0GCP-9000/CC is a remote control panel designed with special emphasis for
the Color Corrector models, and models equipped with +COLOR option.

Communication with the openGear™ frame occurs over the optimized high-speed
Ethernet control protocol, allowing lightning-fast access. The 0GCP-9000/CC offers
instantaneous, real-time adjustments, so operators can manipulate on-air signals
with confidence and precision.

Rotary controls allow direct access to gain, gamma and black for each of the RGB channels, in addition to YCbCr proc controls. An easy to use keypad enables intuitive access with minimal
submenus. Cards use only one level of submenus to access all of its functions. The control panel is optimized for both bright and low light environments. A large format, super-bright,
wide-angle color LCD screen shows sharp and clear text; operators can select either a white or black background. Other features include a fully backlit keypad and user-adjustable LED
back light.

Station engineers can configure the panel to restrict availability of specific cards and parameters for operation. Configuration is done through a simple web interface, where configurations
can be exported, backed up, and re-imported easily. The 0GCP-9000/CC works seamlessly with DashBoard™ control software. Any changes made with either system are instantly reflected
on the other.

Real time adjustments, excellent for on-air manipulation Optimized for bright and low light environments
No deep submenus - all parameters can be accessed quickly Seamless integration with DashBoard™ control software
10/100 Mbps Ethernet TCP/IP connection Rugged 2RU rack mounted chassis
Save and restore panel configuration with web interface Low-power/high-density design - less than 18 Watts per card
Completely configurable with password protected web interface Five year warranty
SPECIFICATIONS

Power Ethernet

9 Watts 10/100 Mbps with Auto-MDIX on RJ45 socket with DC isolation
AC Power LCD

IEC C14 Chassis Plug accepting 90-264 VAC @ 47-63 Hz 500 cd/m2 (nits) of brightness, 300:1 contrast ratio, 120 degree viewing angle
DC Power Size

12VDC 1.0A Standard 2 RU; 5" depth

ORDERING INFORMATION

0GCP-9000/CC 2RU Color Correction Remote Control Panel (Specify country of destination for power cord)

9980-CSC-3G 3G/HD/SD-SDI RGB Color Space Corrector / Framesync with Integrated Test Signal Generator and 0GCP-9000/CC Control Panel Support

9980-2CSC-3G 3G/HD/SD-SDI Dual-Channel RGB Color Space Corrector / Framesync with Integrated Test Signal Generator and 0GCP-9000/CC Control Panel Support

+COLOR Color Correction option software upgrade; software can be ordered with card purchase, or activated later using a downloadable feature key via free DashBoard™ remote control/monitoring
software (no need to remove or replace card.) Available for numerous Cobalt openGear® and BBG-1000 products. (See option +COLOR or individual product pages for availability.)
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AUDIO CONVERSION

9930ADC-AES75-RG ) 75-OHM (UNBALANCED) 4-CHANNEL ANALOG-TO-2-PAIR
AES AUDIO CONVERTER with Remote Gain Control

The 9930ADC-AES75-RG 75-0hm (Unbalanced) 4-Channel Analog-To-2-Pair AES Audio Converter with Remote
Gain Control is a broadcast-quality Analog-To-Digital Converter (ADC) that converts four professional-level balanced
analog audio inputs to a pair of AES-3id outputs. Each AES output is available over a 2x1 distribution amplifier.

The 9930ADC-AES 75-RG supports audio sampling frequencies from 32kHz to 96kHz using AES (DARS) reference, video
black reference, or 48kHz internal reference (the AES sampling rate is determined by the reference selected). The
9930ADC-AES75-RG supports full 24 dBu input levels for outputs up to 0 dBFS digital.

A built-in DSP allows mono-mix and L/R-only outputs. Input sensitivity trim for both pairs of analog inputs allows the
input ADC to be tailored to professional as well as consumer levels, thereby maximizing ADC performance for any input
level.

The space-saving design and very low power consumption of the 9930ADC-AES75-RG provides for high density

installation.
FEATURES
High-density design accommodates two analog input pairs Supports audio sampling frequencies from 32 kHz to 96 kHz
2x1 DA outputs provided for each AES output Selectable card switch control or DashBoard™ remote control (usable with DashBoard™

and Cobalt 0GCP-9000 remote control panels)

Full remote control of operating mode and input sensitivity control

Hot-swappable

Convenient input sensitivity trim optimizes ADC performance for various input levels.
Control available via DIP or remote control Five year warranty

Multiple DSP modes - stereo/pass-thru, mono mix, L/R only outputs

> AES Out 1A
AN-AUD In 1-1 ()—>] _ Input 2481 || DSP Mode . ’
Sensitivity —> ADC Control
AN-AUD In 1-2 (R)—=> Adijust > AES Out 1B
Video Ref _| Ref 1—> Ref glgl(':?(
From Frame | Ref 2— ¢ |0
Internal —>]
> AES Out 2A
AN-AUD In 2-1 () —3>{ _ Input 4B DSP Mode 5 .
Sensitivity —> ADC > Control
AN-AUD In 2-2 (R)—> Adijust > AES Out 2B
DashBoard ™ /OGCP ) Ethernet 10/100
Monitor/Control (On Frame) 9930ADC-AES75-RG
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AUDIO CONVERSION

9930ADC-AES75-RG ) 75-OHM (UNBALANCED) 4-CHANNEL ANALOG-TO-2-PAIR
AES AUDIO CONVERTER with Remote Gain Control

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
< 3.8 Watts

Analog Audio Inputs
Number of Inputs: (4; 2 stereo pairs), balanced
Impedance: >20 kQ
Nominal Input Level: +4 dB
Connector Type: WECO® 3-pin removable

Reference Input
Signal (from frame): REF 1, REF 2 supplying AES3-id, DARS, or Video Black ref
Internal Reference: 48 kHz

Performance
Quantization: 24-bit
Frequency Response: 0.5 dB (20 Hz to 20 kHz)
Jitter: <5 ns
S/N: -114 dB unweighted
S/N (at -20 dBFS): -118 dB (“A” weighted)
THD+N: <-110 dB (0.002%)
Separation: >100 dB

AES Outputs
Number of Outputs: (4; two 1x2 DA), unbalanced AES-3id BNC (available as stereo, pass-thru, mono-mixed, or L/R only)
Impedance: 75 Q
Return Loss: -25 dB
Sample Freq. Range: 32 kHz to 69 kHz (per ref received)
Rise/Fall Times: 30 ns
Output Level: 1.0 Vp-p +10%

ORDERING INFORMATION

9930ADC-AES75-RG 75-Ohm (Unbalanced) 4-Channel Analog-To-2-Pair AES Audio Converter with Remote Gain Control

RM20-9930ADC75-B 20-Slot Frame Rear /0 Module (Standard Width) (4) Balanced Analog Audio In, (4) AES Audio Out BNCs (two 2x1 DA)

COBALTDIGITAL.COM US SALES 800 669-1691  DIRECT +1 217-344-1243 ~ SALES@COBALTDIGITAL.COM

SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE. E. & 0.E. ©2022 COBALT DIGITAL INC.

178



) VIDEO/AUDIO A/D - D/A CONVERSION COBALT

AUDIO CONVERSION

9930DAC-AES75-RG )) 75-0HM (UNBALANCED) 2-PAIR AES-TO-4-CHANNEL
ANALOG AUDIO CONVERTER with Remote Gain Control

The 9930DAC-AES75-RG 75-0hm (Unbalanced) 2-Pair AES-To-4-Channel Analog Audio Converter with Remote
Gain Control is a broadcast-quality AES Digital-To-Analog Converter (DAC) that provides four professional-level
balanced analog audio outputs. It also provides a 2x1 reclocked distribution amplifier for each AES input channel.
The 9930DAC-AES75-RG supports audio sampling frequencies from 32kHz to 96kHz. Cable equalization and reclocking
techniques enable the 9930DAC-AES75-RG to recover the incoming digital audio signal reliably.

A built-in DSP allows mono-mix and L/R-only outputs. The DSP attenuation function allows overall gain (stereo ganged)
trim (offset) via DashBoard™ remote control.

The space-saving design and very low power consumption of the 9930DAC-AES75-RG provides for high density
installation.

High-density design accommodates two AES inputs, allowing up to four analog outputs Supports audio sampling frequencies from 32 kHz to 96 kHz

Also provides 2x1 reclocked DA outputs for each AES input Selectable card switch control or DashBoard™ remote control (usable with DashBoard™
and Cobalt 0GCP-9000 remote control panels)

Full remote control of operating mode and gain control

Hot-swappable
Convenient DSP gain trim via DIP or remote control

Five year warranty

Multiple DSP modes - stereo/pass-thru, mono mix, L/R only outputs

AES Out TA

AES 1 In—3> EQ 3 Reclock —>] DSP Gain/Mode DA

Control

AES Out 1B

248t ———>> AN Out 1-1(L)
DAC ——3> AN Out 1-2(R)

) AES Out 2A
AES 2 In —3>| EQ ] Reclock —3>{ PSP CGSQTr/oAf'Ode DA
AES Out 2B
DashBoard™/OGCP 3 Ethernet 10/100 24-Bit ™ AN Out 2-1 W
Monitor/Control (On Frame) DAC AN Out Q.Q(R) >~ >~
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AUDIO CONVERSION

9930DAC-AES75-RG )) 75-0HM (UNBALANCED) 2-PAIR AES-TO-4-CHANNEL
ANALOG AUDIO CONVERTER with Remote Gain Control

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear I/0 module used.

Power
< 7.5 Watts

AES Input
Number of Inputs: (2), unbalanced AES-3id BNC
Impedance: 75 Q
Input Level: 0.2 - 7 Vp-p

Performance
Sampling Rates: 32 kHz to 96 kHz
Resolution: 24-bit
Jitter: <5 ns

Analog Output
Number of OQutputs: (4) max (two stereo pairs). Available as stereo, mono-mixed, or L/R only.
Connector Type: WECO® removable 3-pin modular
Impedance: 60 Q balanced
Maximum Output Level: +24 dBu
Frequency Response: +0.2dB, 20 Hz to 20 kHz
Noise (unweighted): -86 dBu, 20 Hz to 20 kHz
THD+N: < 0.02%
Stereo Separation: >90 dB (20 Hz to 20 kHz)

ORDERING INFORMATION

9930DAC-AES75-RG 75-Ohm (Unbalanced) 2-Pair AES-To-4-Channel Analog Audio Converter with Remote Gain Control

RM20-9930DAC75-B 20-Slot Frame Rear I/0 Module (Standard Width) (2) AES Audio In BNCs, (4) Reclocked AES Audio Out BNCs, (4) Balanced Analog Audio Out
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BLUEBOX COMPACT THROWDOWN A/D - D/A CONVERTERS

COBALT

BBG-A-TO-S )) HD/SD ANALOG COMPONENT/COMPOSITE-TO-HD/SD-SDI with Audio Embedder

BlueBox™ offers excellent performance, and excels to a new level of ease of use and installation practicality.

The Blue Box BBG-A-TO-S can power directly via USB to get its power from video monitors or other equipment. Blue Box
Analog to SDI offers CVBS SD or component SD/HD conversion to SDI using high-quality 12-bit A/D conversion, with SD
line 21 closed-captioning passed onto the converted stream.

Full support of multiple analog standards such as SMPTE, Betacam™, MIl, RGB, and S-video (Y/C) is provided. A stereo
analog audio pair can be embedded onto embedded audio channels 1/2 with full 24-bit resolution.

FEATURES

Compact size and low weight design easily affixes directly to camera or host device

chassis

Small rugged portable standalone package ideal for portable installations

High-quality 12-bit A/D conversion of NTSC/PAL YPbPr, RGB or S-Video/CVBS SD video

to SMPTE 259M or SMPTE 292M

Powers directly from host equipment USB or standard corded power adapter. USB
power and corded adapter can be simultaneously used to provide redundant power
sourcing.

Passes line 21 closed-captioning for analog-to-SD-SDI conversions

2x SDI DA output

Stereo analog audio input embedding to embedded audio pair on SDI output

Rugged construction backed with a five-year warranty

Analog
Video In

USB

Adapter

Y|G|Y|CVBS
Pb|B|C| - —

PriR |- -

Video
ADC

—— > HD/SD-SDI Out A

Analog Audio LR )
Embed In

24-Bit —>
ADC

Single-Source/
Redundant Power

SDI
> Drivers

—> HD/SD-SDI Out B

Audio Embed

User Config/ 1 I

System Control

BBG-A-TO-S
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BLUEBOX COMPACT THROWDOWN A/D - D/A CONVERTERS

BBG-A-TO-S )) HD/SD ANALOG COMPONENT/COMPOSITE-TO-HD/SD-SDI with Audio Embedder
e

Standards Supported
SMPTE 259M, 292M

Inputs
- YPbPr, RGB, Y/C, CVBS analog video (75€2 BNCs)
- (2) analog audio (unbalanced consumer RCA)
- DC power (via USB or adapter)

Outputs
(2) SDI (7592 BNCs)

Audio Conversion Format
48 kHz sampling, 24-bit

Power Source
Power-sourced directly from host equipment USB port. Converter can also be powered using corded AC adapter (included)

Power
5-16 VDC, 2.4 W

DC Power Connectors
USB Mini and coaxial locking connector (for use with supplied Cobalt power adapter)

Dimensions (WxHxD)
5.5” x 3" x 1” (including connector projections)
(139 x 77 x 26 mm)

Operating Temperature Range
32°Fto 122°F
(0°C to 50°C)

ORDERING INFORMATION

BBG-A-TO-S BlueBox™ Analog-to-SDI HD/SD Analog Component/Composite-to-HD/SD-SDI with Audio Embedder Converter Unit

BBG-MB Mounting Bracket
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BLUEBOX COMPACT THROWDOWN A/D - D/A CONVERTERS

BBG-S-T0-A )) HD/SD-SDI-T0-HD/SD ANALOG COMPONENT/COMPOSITE with Audio De-Embedder
- 0000000000000000000000000000000]

BlueBox™ offers excellent performance, and excels to a new level of ease of use and installation practicality.

The Blue Box BBG-S-T0-A can power directly via USB to get its power from video monitors or other equipment. Blue Box
SDI to Analog passes line 21 closed-captioning for SD conversions, and can be set to provide to provide SMPTE,
Betacam™, MII, or RGB component outputs using an easy to use DIP switch. S-video or 3x DA CVBS output modes are
also provided for SD streams.

Group 1 and 2 stereo pairs can be de-embedded from SDI and outputted via an analog audio output line-level pair.

FEATURES

Rugged construction backed with a five-year warranty SDI input copy output allows converter to provide SDI pass-thru
Passes line 21 closed-captioning for SD-SDI to analog conversions Compact size and low weight design easily affixes directly to camera or host device
chassis

De-embedding from selectable embedded pair to stereo analog audio outputs

Powers directly from host equipment USB or standard corded power adapter. USB
Offers conversions to several component and composite standards power and corded adapter can be simultaneously used to provide redundant power
sourcing.

ol VR Y | G| CVBS
SD! . De-serial Video }> Video DAC > ~| Analog
De-serialize | sp| copy —>Pb|B| Y [CVBSx3 Video Out
HD/SD —3>
SDI In — DRl c
Audio De-serial Audio SDI
De-embed Reclock/ > SDI Reclock Out
Driver
. . Analog Audio
Single-Source/ 24-Bit _)>L/R
Redundant Power P> Dac De-embed Out
USsB -
User Config/ 1 )
Adapter System Control
BBG-S-TO-A
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BLUEBOX COMPACT THROWDOWN A/D - D/A CONVERTERS

BBG-S-TO-A )) HD/SD-SDI-TO-HD/SD ANALOG COMPONENT/COMPOSITE with Audio De-Embedder

SPECIFICATIONS

Standards Supported
SMPTE 259M, 292M

Inputs
SDI (75€2 BNC)
DC power (via USB or adapter)

Outputs
YPbPr, RGB, Y/C, or CVBS analog video (75€2 BNCs)
SDI reclocked input copy (75€2 BNC)
(2) analog audio (unbalanced consumer RCA)

Audio Conversion Format
48 kHz sampling, 24-bit

Power
5-16 VDC, 2.4 W

DC Power Connectors
USB Mini and coaxial locking connector (for use with supplied Cobalt power adapter)

Dimensions (WxHxD)
5.5” x 3" x 1”7 (including connector projections)
(139 x 77 x 26 mm)

Operating Temperature Range
-13°F to 149°F
(-25°C to 65°C)

ORDERING INFORMATION
BBG-S-TO-A HD/SD-SDI-to-HD/SD Analog Component/Composite with Audio De-Embedder Converter Unit

BBG-MB Mounting Bracket
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OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-1x16-12G )) 12G/6G/3G/HD/SD-SDI 1X16 RECLOCKING DISTRIBUTION AMPLIFIER

The Cobalt® 9915DA-1x16-12G 12G/6G/3G/HD/SD-SDI 1x16 Reclocking Distribution
Amplifier supports an input channel which is distributed to 16 DA outputs. The
9915DA-1x16-12G also, as an option, can support an SFP-based fiber input and fiber DA
outputs.

As demand for 4K continues to rise, distribution of 12G-SDI signals within a rackspace
becomes increasingly important. The 9915DA-1x16-12G allows for copper runs of up to 45
meters, reaching most equipment within a rack room or truck.

Up to 10 of the 9915DA-1x16-12G cards can be installed in a frame to provide 10 channels
of input, with distribution to up to 160 outputs. Full user DashBoard™ or Remote Control Panel
remote control allows full status and control access locally or across a standard Ethernet
network.

VE

FEATURES
Full support of 12G/6G/3G/HD/SD-SDI and ASI/ Input data rate auto-detection for all industry-standard Card display and DashBoard status input lock indicators
DVB data rates
Hot-swappable
Supports all popular formats: 480i, 576i, 720p, One-card solution for distribution of 8K/4K content
1080i, 1080pSF, 1080p over 12G-SDI interfaces Five year warranty

12G/6G/3G/HD/SD-SDI 12G/6G/3G/HD/SD-SDI
Input Reclocked DA Outputs

1-1

_ I
SDIInA ——>{ EQ $>| _Reclock DA :;

Crosspoint S

1-4
SFP C 1 ] 2-1
age ~ -
SFP-1-A Rx D> > EQ >3
2-4
3-1
DA 3-2

Ethernet 10/100/1000 E >33

DashBoard™/OGCP >
F 34
(On Frame) <t—3> Monitor/Control

41
42
—> DA
. . 43
I this color denotes option I 4-4

SFP 1/0 is available only with option -DA-SFP. SFP Cage 2
When option -DA-SFP is included, a 2x16 —
crosspoint is also included. See text 4> Tx > SFP-2-1
for additional info. 4> Tx > SFP-2-2

9915DA-1x16-12G —

{.-'!',-",'Jrr","f;

openbear;
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COBALT

OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-1x16-12G )) 12G/6G/3G/HD/SD-SDI 1X16 RECLOCKING DISTRIBUTION AMPLIFIER

OPTIONS

-DA-SFP Adds daughter card to support two externally-accessible SFP cages to the 9915DA-1x16-12G card

Note: When option -DA-SFP is included, a second input (fiber OE) is in turn added to the card. As such, this exposes a full 2x16 crosspoint that allows both the coax and fiber
inputs to be independently and simultaneously routed to various card outputs.

-SFP-2E0-CWDM  SFP Optical Dual CWDM Transmitter
(see Ordering Info for wavelengths and corresponding
ordering codes)

-SFP-OE-12G  SFP Optical UHD Single Receiver -SFP-2E0  SFP Optical Dual Transmitter

-SFP-E0-12G  SFP Optical UHD Single Transmitter -SFP-H-TO-S  SFP HDMI-to-HD/SD-SDI Receiver

-SFP-IP-SWD Software-Defined EmSFP; 2110 or
2022-6 Encapsulator/De-Encapsulator (See Ordering
Info for full descriptions and details.)

-SFP-2E0-12G  SFP Optical UHD Dual Transmitter -SFP-S-TO-H  SFP HD/SD-SDI-to-HDMI Transmitter

-SFP-E0-CWDM  SFP Optical Single CWDM Transmitter
(see Ordering Info for wavelengths and corresponding
ordering codes)

-SFP-OE  SFP Optical Single Receiver

-SFP-E0  SFP Optical Single Transmitter

SPECIFICATIONS

Note: All specifications are preliminary and subject to change. Inputs/outputs are a function of rear

1/0 module used. SD01 N
©ma Ome
Power
< 10 Watts (Dme Cmo
12G / 6G / 3G / 1.5G / 270M Serial Digital Interface Input/Output @1.1 E‘}H
(1) 75€ HDBNC Connector Input (max). (16) 75€2 HDBNC Connectors Qutput (max). Notes: SFP1
SDI Formats Supported: SMPTE ST2082-1,10, 424M, 292M, SMPTE 259M-C. All inputs/outputs 1. (Appicablle cly whees -SFP @1-1 @!-2
12G compliant and SDQS/2SI quad 3G compliant. option are offered )} SFP 1 and
SFP 2 details show SFP @1 @O
Coaxial Receive Performance (Cable Length; Belden 4694) ?::Fr“”'“ “c?: Wt':“fﬂmﬂ
50m/ 70m/150m/180m (12G/6G/3G/HD) biinte el ey On Ou
[Plug-in 3FF modulas ane 5FP 2

Fiber Transmit Output (typ. with optional fiber Tx SFP) available with resgactive options) G}”"

801 ouUT

LC connector Fiber Wavelength, Tx: 1310 nm
Tx Power: -5.0 dBm (min)

Fiber Receive Input (typ. with optional fiber Rx SFP)
LC connector
Receive Sensitivity: -23 dBm; 1260 to 1620 nm
Receive Sensitivity: (-12G SFP models; 12G/6G/3G/HD/SD): -9/-10/-10/-10/-10 dBm

Note: On 9915DA-1x16-12G model, SFP cage 1 supports only Rx (OE) type SFPs. SFP cage 2
supports only Tx (EQ) type SFPs. (See Ordering Information.)

2 Al four DI IN & theu SOIIN D
ara funclional only whan mated to
guad nput cand modals. Dual and
single card modals omit SDIIN D
as NG, and prograssively omit
SOH N C and SDI1IN B as NG

@ «2@ «E

RLL K

RM20-9915-A-HDBNC

ORDERING INFORMATION
9915DA-1x16-12G  12G/6G/3G/HD/SD-SDI 1x16 Reclocking Distribution Amplifier

Rear Modules:

RM20-9915-A-HDBNC 20-Slot Frame Rear I/0 Module (Standard Width) (1) 12G/6G/3G/HD/SD-SDI Input (IN B thru IN D NC), (16) 12G/6G/3G/HD/SD-SDI

Outputs (all coaxial connectors HD-BNC)

Note: SFP modules, when inserted into rear module SFP receptacles, can dimensionally extend past the right “boundary” of the rear module. In rare cases, this can present
interference issues if a rear module to the right of SFP rear module also has adjacent large-footprint connectors that can extend across the rear module boundary. Plan frame

buildout accordingly in these cases.
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OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-1x16-12G )) 12G/6G/3G/HD/SD-SDI 1X16 RECLOCKING DISTRIBUTION AMPLIFIER

ORDERING INFORMATION - cont.

Options (Hardware-based):

-DA-SFP Adds daughter card to support two externally-accessible SFP cages to the 9915DA-1x16-XPT-12G card

Note: When option -DA-SFP is included, a second input (fiber OE) is in turn added to the card. As such, this exposes a full 2x16 crosspoint that allows both the coax and
fiber inputs to be independently and simultaneously routed to various card outputs.

-SFP-0E-12G 12G/6G/3G/HD/SD-SDI UHD Single Receiver SFP Module; 1260 nm - 1620 nm; type LC connector

-SFP-E0-12G 12G/6G/3G/HD/SD-SDI UHD Single Transmitter SFP Module; 1310 nm; type LC connector

-SFP-2E0-12G 12G/6G/3G/HD/SD-SDI UHD Dual Transmitter SFP Module; 1310 nm; type LC connector

-SFP-OE 3G/HD/SD-SDI Single Receiver SFP Module; 1260 nm - 1620 nm; type LC connector

-SFP-E0 3G/HD/SD-SDI Single Transmitter SFP Module; 1310 nm; type LC connector

-SFP-2E0 3G/HD/SD-SDI Dual Transmitter SFP Module; 1310 nm; type LC connectors

-SFP-H-T0-S HDMI-to-HD/SD-SDI Receiver SFP Module

-SFP-S-TO-H SFP HD/SD-SDI-to-HDMI Transmitter SFP Module

-SFP-E0-CWDM-WX Single CWDM Transmitter SFP Module; type LC connector

-SFP-2E0-CWDM-WX Dual CWDM Transmitter SFP Module; type LC connectors

Use fiber wavelength codes below for CWDM SFPs when ordering. Available wavelengths (in nm) are as follows: 1270, 1290, 1310, 1330, 1350, 1370, 1390, 1410,
1430, 1450, 1470, 1490, 1510, 1530, 1550, 1570, 1590, 1610. In "WX" places in part number, substitute code for wavelengths in each place as listed below:

-27:1270nm  -29: 1290nm  -31: 1310nm
-33:1330nm  -35: 1350nm  -37: 1370nm
-39: 1390nm  -41: 1410nm  -43: 1430nm
-45: 1450nm  -47: 1470nm  -49: 1490nm
-51: 1510nm  -53: 1530nm -55: 1550nm
-57:1570nm  -59: 1590nm -61: 1610nm

(Example: -SFP-EQ-CWDM-27 has 1270 nm Tx wavelength)

-SFP-IP-SWD Software-Defined EmSFP; 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following
1/0 purposing software options are available for cards using SFP type -SPF-IP-SWD (Up to 3 software licenses can be added to the -SFP-IP-SWD, but only 1 license can
be active at a time):

+ADD-SFP-2SDI-TO-IP-2022-6 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2022-6

+ADD-SFP-2SDI-TO-IP-2110 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2110

+ADD-SFP-IP-T0-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI

+ADD-SFP-IP-TO-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI

+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6

+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110
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OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-2x16-XPT-12G » 12G/6G/3G/HD/SD DUAL-CHANNEL MULTI-RATE RECLOCKING DA
with x4 Output Crosspoint

The Cobalt® 9915DA-2x16-XPT-12G 12G/6G/3G/HD/SD Dual-Channel Multi-Rate Reclocking DA
with x4 Output Crosspoint supports two input channels which can be crosspoint-routed to up to 16
DA outputs.

As demand for 4K continues to rise, distribution of 12G-SDI signals within a rackspace becomes
increasingly important. The 9915DA allows for copper runs of up to 45 meters, reaching most
equipment within a rack room or truck. For longer runs, the optional optical inputs and outputs allow
the 9915DA to connect distribution from zones of much greater distances.

The extremely flexible crosspoint (which is user-configurable via DashBoardTM GUI remote control)
allows dual 1x8, single 1x16 and other routing possibilities. Any of the two input channels can be
distributed or duplicated across four groups of 1x4 DAs. The dual-input capacity provides a one-card
solution for distribution of 8K quad-link content over 12G-SDI interfaces. A failover function allows
going to secondary backup inputs should the primary input lose lock.

Up to 10 of the 9915DA-2x16-XPT-12G cards can be installed in a frame to provide 20 channels of
input, with distribution to up to 160 outputs. Full user DashBoard™ or Remote Control Panel remote
control allows full status and control access locally or across a standard Ethernet network.

FEATURES
Flexible output crosspoint allows card to function as Supports all popular formats: 480i, 576i, 720p, 1080i, Failover provides backup to selected secondary inputs if
dual-channel 1x8, single-channel 1x16, or numerous 1080pSF, 1080p prim_ary inp_ut Io_ses lock, Available for both coax and
other routings with reclocking DA — _ _ (optional) fiber inputs.
Added fiber inputs/outputs via optional SFPs

Full support of 12G/6G/3G/HD/SD-SDI and ASI/DVB Hot-swappable

PP /86/36/HD/ / One-card solution for distribution of 4K/8K content over
Input data rate auto-detection for all industry-standard 12G-5DI intarfaces Five year warranty

data rates Card display and DashBoard status input lock indicators

12G/6G/3G/HD/SD-SDI 12G/6G/3G/HD/SD-SDI
Input Reclocked DA Outputs
N : -]
SDIIn A————3>| EQ Reclock DA s
Crosspoint 14
N 21
SDIInB —> EQ DA 2-2
2-3
2-4
EQ >
SFP C 1 K
2rage ’ L3> pa 32
SFP-1-A Rx D> 33
SFP-1-B Rx > 34
-I-l> EQ .
—> DA s
4-4
Ethe'('gt 10710071990 | pashBoard™/oGcp SFP Cage 2
n Frame) <t—> Monitor/Control T =ee
onitor/Contro ‘ > Tx > srpo 1
D ™x D> sFp-2-2
this color denotes option !:."-':-':,"'I'-'I'ﬂ,l'
SFP 1/0 and SFP crosspoint select are
available only with option -DA-SFP. DDEHEEE I_
See text for additional info. 9915DA-2x16-XPT-12G
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OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-2x16-XPT-12G » 12G/6G/3G/HD/SD DUAL-CHANNEL MULTI-RATE RECLOCKING DA
with x4 Output Crosspoint

OPTIONS

-DA-SFP Adds daughter card to support two externally-accessible SFP cages to the 9915DA-2x16-12G card

-SFP-OE-12G  SFP Optical UHD Single Receiver -SFP-E0  SFP Optical Single Transmitter -SFP-E0-CWDM  SFP Optical Single CWDM Transmitter
(see Ordering Info for wavelengths and corresponding

-SFP-20E-12G  SFP Optical UHD Dual Receiver -SFP-2E0  SFP Optical Dual Transmitter ordering codes)

-SFP-E0-12G  SFP Optical UHD Single Transmitter -SFP-EOOE  SFP Optical Transceiver -SFP-2E0-CWDM  SFP Optical Dual CWDM Transmitter
(see Ordering Info for wavelengths and corresponding

-SFP-2E0-12G  SFP Optical UHD Dual Transmitter -SFP-H-T0-S  SFP HDMI-to-HD/SD-SDI Receiver ordering codes)

-SFP-OE  SFP Optical Single Receiver -SFP-S-TO-H  SFP HD/SD-SDI-to-HDMI Transmitter -SFP-IP-SWD  Software-Defined EmSFP; 2110 or
2022-6 Encapsulator/De-Encapsulator (See Ordering

-SFP-20E  SFP Optical Dual Receiver Info for full descriptions and details.)

SPECIFICATIONS

Note: All specifications are preliminary and subject to change. Inputs/outputs are a function of rear /0

module used. Fiber specifications are typical, and only applicable for card fitted with optional Tx or Rx (as SD01 N
applicable) fiber SFP module. @ma Eme
Power @.‘ E}"N o
< 10 Watts
P @1 @D
12G / 6G / 3G / 1.5G / 270M Serial Digital Interface Input/Output SFP1
(2) 75€ HDBNC Connectors Input (max). (16) 75€2 HDBNC Connectors Output (max). 1““‘“:' sep @1_! @!-2
SDI Formats Supported: SMPTE ST2082-1,10, 424M, 292M, SMPTE 259M-C. All inputs/outputs 12G o ste cifernd ) SFP 1 and
compliant and SDQS/2SI quad 3G compliant. SFP 2 detals show SFP @1"‘ E}H
recaplEca cage locatons
Coaxial Receive Performance (Cable Length; Belden 4694) 5FF receptacle cage is incluged
50m/70m/150m/180m (12G/6G/3G/HD) factory-natalled on rear mocule | (D14 (D34
[Plug-in 3FF modulas ane 5FP 2
Fiber Transmit Output (typ. with optional fiber Tx SFP) availalble with respactve oplions) G}M
S0 OUT
LC connector 2. Al four SDIIN A theu SDI IN D
Fiber Wavelength, Tx: 1310 nm are tunclional only when mated o @H HG} ._1@
Tx Power; -5.0 dBm (min) quad npul cand models. Dual and
singla card modals omit 500 1IN D
Fiber Receive Input (typ. with optional fiber Rx SFP) as NC, and prograssively omit Q Q Q @
LC connector SO0 IN C and SO IN B as NC

Receive Sensitivity: -23 dBm; 1260 to 1620 nm

Receive Sensitivity: (-12G SFP models; 12G/6G/3G/HD/SD): -9/-10/-10/-10/-10 dBm RM20-9915-A-HDBNC

Note: On 9915DA-2x16-12G model, SFP cage 1 supports only Rx (OE) type SFPs. SFP cage 2 supports
only Tx (EO) type SFPs. (See Ordering Information.)

ORDERING INFORMATION
9915DA-2x16-XPT-12G 12G/6G/3G/HD/SD-SDI Dual-Channel Multi-Rate Reclocking DA with x4 Output Crosspoint

Rear Modules:

RM20-9915-A-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (2) 12G/6G/3G/HD/SD-SDI Inputs, (16) 12G/6G/3G/HD/SD-SDI Outputs (All coaxial connectors
HD-BNC)

Note: SFP modules, when inserted into rear module SFP receptacles, can dimensionally extend past the right “boundary” of the rear module. In rare cases, this can present interference issues if a rear
module to the right of SFP rear module also has adjacent large-footprint connectors that can extend across the rear module boundary. Plan frame buildout accordingly in these cases.

Options (Hardware-based):

-DA-SFP Adds daughter card to support two externally-accessible SFP cages to the 9915DA-2x16-XPT-12G card

-SFP-0E-12G  12G/6G/3G/HD/SD-SDI UHD Single Receiver SFP Module; 1260 nm - 1620 nm; type LC connector

-SFP-20E-12G 12G/6G/3G/HD/SD-SDI UHD Dual Receiver SFP Module; 1260 nm - 1620 nm; type LC connector

-SFP-E0-12G 12G/6G/3G/HD/SD-SDI UHD Single Transmitter SFP Module; 1310 nm; type LC connector

-SFP-2E0-12G 12G/6G/3G/HD/SD-SDI UHD Dual Transmitter SFP Module; 1310 nm; type LC connector
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OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-2x16-XPT-12G » 12G/6G/3G/HD/SD DUAL-CHANNEL MULTI-RATE RECLOCKING DA
with x4 Output Crosspoint

ORDERING INFORMATION - cont.

-SFP-OE 3G/HD/SD-SDI Single Receiver SFP Module; 1260 nm - 1620 nm; type LC connector

-SFP-20E 3G/HD/SD-SDI Dual Receiver SFP Module; 1260 nm - 1620 nm; type LC connectors

-SFP-E0 3G/HD/SD-SDI Single Transmitter SFP Module; 1310 nm; type LC connector

-SFP-2E0 3G/HD/SD-SDI Dual Transmitter SFP Module; 1310 nm; type LC connectors

-SFP-EOOE 3G/HD/SD-SDI Transceiver SFP Module; 1260 nm - 1620 nm; type LC connectors

-SFP-H-TO-S HDMI-to-HD/SD-SDI Receiver SFP Module

-SFP-S-T0-H SFP HD/SD-SDI-to-HDMI Transmitter SFP Module

-SFP-E0-CWDM-WX Single CWDM Transmitter SFP Module; type LC connector

-SFP-2E0-CWDM-WX Dual CWDM Transmitter SFP Module; type LC connectors

Use fiber wavelength codes below for CWDM SFPs when ordering. Available wavelengths (in nm) are as follows: 1270, 1290, 1310, 1330, 1350, 1370, 1390, 1410, 1430, 1450,
1470, 1490, 1510, 1530, 1550, 1570, 1590, 1610. In "WX" places in part number, substitute code for wavelengths in each place as listed below:

-27:1270nm  -29: 1290nm  -31: 1310nm
-33:1330nm  -35: 1350nm  -37: 1370nm
-39: 1390nm  -41: 1410nm  -43: 1430nm
-45: 1450nm  -47: 1470nm  -49: 1490nm
-51: 1510nm  -53: 1530nm  -55: 1550nm
-57:1570nm  -59: 1590nm  -61: 1610nm

(Example: -SFP-EO-CWDM-27 has 1270 nm Tx wavelength)

-SFP-IP-SWD Software-Defined EmSFP; 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following 1/0
purposing software options are available for cards using SFP type -SPF-IP-SWD (Up to 3 software licenses can be added to the -SFP-IP-SWD, but only 1 license can be active at a
time):

+ADD-SFP-2SDI-T0-IP-2022-6 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2022-6

+ADD-SFP-2SDI-TO-IP-2110 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2110

+ADD-SFP-IP-T0-2SDI-2022-6 SFP Software License; Dual-Channel De-Encapsulator IP-2022-6-t0-2SDI

+ADD-SFP-IP-T0-2SDI-2110 SFP Software License; Dual-Channel De-Encapsulator IP-2110-to-2SDI

+ADD-SFP-IP-T0-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI

+ADD-SFP-IP-T0-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI

+ADD-SFP-SDI-TO-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6

+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110
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OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-4x16-XPT-12G ) 12G/6G/3G/HD/SD QUAD-CHANNEL MULTI-RATE RECLOCKING DA
with x4 Output Crosspoint

The Cobalt® 9915DA-4x16-XPT-12G 12G/6G/3G/HD/SD Quad-Channel Multi-Rate Reclocking DA
with x4 Output Crosspoint supports four input channels which can be crosspoint-routed to up to 16
DA outputs.

As demand for 4K continues to rise, distribution of 12G-SDI signals within a rackspace becomes
increasingly important. The 9915DA allows for copper runs of up to 45 meters, reaching most
equipment within a rack room or truck. For longer runs, the optional optical inputs and outputs allow
the 9915DA to connect distribution from zones of much greater distances.

The extremely flexible crosspoint (which is user-configurable via DashBoardTM GUI remote control)
allows quad 1x4, dual 1x8, single 1x16 and other routing possibilities. Any of the four input channels
can be distributed or duplicated across four groups of 1x4 DAs. The quad-input capacity provides a
one-card solution for distribution of 8K quad-link content over 12G-SDI interfaces. A failover function
allows going to secondary backup inputs should the primary input lose lock.

Up to 10 of the 9915DA-4x16-XPT-12G cards can be installed in a frame to provide 40 channels of
input, with distribution to up to 160 outputs. Full user DashBoard™ or Remote Control Panel remote
control allows full status and control access locally or across a standard Ethernet network.

V7o

FEATURES
Flexible output crosspoint allows card to function as Supports all popular formats: 480i, 576i, 720p, 1080i, Failover provides backup to selected secondary inputs if
quad-channel 1x4, dual-channel 1x8, single-channel 1080pSF, 1080p primary input loses lock, Available for both coax and
1x16, or other numerous routings with reclocking DA (optional) fiber inputs.

Added fiber inputs/outputs via optional SFPs
Input data rate auto-detection for all industry-standard Hot-swappable
data rates One-card solution for distribution of 4K/8K content over

12G-SDI interfaces Five year warranty

Full support of 12G/6G/3G/HD/SD-SDI and ASI/DVB

Card display and DashBoard status input lock indicators

12G/6G/3G/HD/SD-SDI 12G/6G/3G/HD/SD-SDI
Inputs Reclocked DA Outputs
Li B A ) ?\;1_1 -
n 12
DA > 1-3

SDIIn B 14 [
p Reclock
SDIIn C —D Crosspoint |— 21

2-2

DA
2-3
SDI In D z {:é 4
DA % %

SFP Cage 1 (as Rx)

SFP-1-B Rx > —)>

SFP Cage 2 (as Rx)

41
SFP-2-A Rx 1> >@ > 42

SFP-2-B Rx > —)> ﬁ

SFP Cage 1(as Tx)

3-1
3-2
33
34

Ethernet 10/100/1000 D ™x D> sFp-1-1
DashBoard™/OGCP

OnF <> ——————D> x> sFp1-2

(On Frame) Monitor/Control )>—

SFP Cage 2 (as Tx)

I this color denotes option I L P ™x > SFP-2-1
SFP 1/0 and SFP crosspoint select are available ‘ [ Tx > SFP-2-2

only with option -DA-SFP. Individual ports within -

SFP cages 1 and 2 can be used as Rx or Tx as desired, {I’.!i.,"”ll"-]’!

and as determined by SFP type fitment. See text for

SFP types available and additional info. 9915DA-4x16-XPT-12G DDEI_‘EEE I_
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OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-4x16-XPT-12G ) 12G/6G/3G/HD/SD QUAD-CHANNEL MULTI-RATE RECLOCKING DA
with x4 Output Crosspoint

OPTIONS

-DA-SFP Adds daughter card to support two externally-accessible SFP cages to the 9915DA-2x16-12G card

-SFP-OE-12G  SFP Optical UHD Single Receiver -SFP-20E  SFP Optical Dual Receiver -SFP-EO-CWDM  SFP Optical Single CWDM Transmitter
(see Ordering Info for wavelengths and corresponding

-SFP-20E-12G  SFP Optical UHD Dual Receiver -SFP-EO  SFP Optical Single Transmitter ordering codes)

-SFP-E0-12G  SFP Optical UHD Single Transmitter -SFP-2E0  SFP Optical Dual Transmitter -SFP-2E0-CWDM  SFP Optical Dual CWDM Transmitter
(see Ordering Info for wavelengths and corresponding

-SFP-2E0-12G  SFP Optical UHD Dual Transmitter -SFP-EOOE  SFP Optical Transceiver ordering codes)

-SFP-EOQE-12G  SFP Optical UHD Transceiver -SFP-H-TO-S  SFP HDMI-to-HD/SD-SDI Receiver -SFP-IP-SWD  Software-Defined EmSFP; 2110 or
2022-6 Encapsulator/De-Encapsulator (See Ordering

-SFP-OE  SFP Optical Single Receiver -SFP-S-TO-H  SFP HD/SD-SDI-to-HDMI Transmitter Info for full descriptions and details.)

SPECIFICATIONS

Note: All specifications are preliminary and subject to change. Inputs/outputs are a function of rear 1/0
module used. Fiber specifications are typical, and only applicable for card fitted with optional Tx or Rx (as @IHA @IHE S0
applicable) fiber SFP module.
Power Owme Omo
<10 Watts
O OH
12G / 6G / 3G / 1.5G / 270M Serial Digital Interface Input/Output Motas:
(4) 75 HDBNC Connectors Input (max). (16) 75 HDBNC Connectors Output (max). 1. (Appicable crly where -SFP @ @
SDI Formats Supported: SMPTE ST2082-1,10, 424M, 292M, SMPTE 259M-C. All inputs/outputs 12G ;PF'P'“; :;mmgf_r and
compliant and SDQS/2SI quad 3G compliant. recuptincle cage localors @1 (D3
FP recepta s ir
Coaxial Receive Performance (Cable Length; Belden 4694) Fwn,r..._,.,,,._a,ﬂ,z ?.?f,; :Dﬁ @H E}“
50m/70m/150m/180m (12G/6G/3G/HD) [Plugrin SFP modules ane SFF 2
avalable with respacthsve oplions)
Fiber Transmit Output (typ. with optional fiber Tx SFP) e (OF% DI OUT
LC connector 2 Al four SDIIN & theu SDIIN D
Fiber Wavelength, Tx: 1310 nm are furctional only when meted o | D22 2@ 1@
) ; quad npul card models. Dual and
Tx Power: -5.0 dBm (min) single cand modals omit SO IN D
as NG, and prograssively omit Q Q Q @
Fiber Receive Input (typ. with optional fiber Rx SFP) SOH IN C and SDIIN B as NC.
LC connector
Receive Sensitivity: -23 dBm; 1260 to 1620 nm RM20-9915-A-HDBNC

Receive Sensitivity: (-12G SFP models; 12G/6G/3G/HD/SD): -9/-10/-10/-10/-10 dBm

ORDERING INFORMATION

9915DA-4x16-XPT-12G 12G/6G/3G/HD/SD-SDI Quad-Channel Multi-Rate Reclocking DA with x4 Output Crosspoint

Rear Modules:

RM20-9915-A-HDBNC 20-Slot Frame Rear /0 Module (Standard Width) (4) 12G/6G/3G/HD/SD-SDI Inputs, (16) 12G/6G/3G/HD/SD-SDI Outputs (All coaxial connectors
HD-BNC)

Note: SFP modules, when inserted into rear module SFP receptacles, can dimensionally extend past the right “boundary” of the rear module. In rare cases, this can present interference issues if a rear
module to the right of SFP rear module also has adjacent large-footprint connectors that can extend across the rear module boundary. Plan frame buildout accordingly in these cases.

Options (Hardware-based):

-DA-SFP Adds daughter card to support two externally-accessible SFP cages to the 9915DA-4x16-XPT-12G card
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OPENGEAR AES, MADI, AND WORD CLOCK DA CARDS

9915DA-4x16-XPT-12G ) 12G/6G/3G/HD/SD QUAD-CHANNEL MULTI-RATE RECLOCKING DA
with x4 Output Crosspoint

ORDERING INFORMATION - cont.

-SFP-0E-12G  12G/6G/3G/HD/SD-SDI UHD Single Receiver SFP Module; 1260 nm - 1620 nm; type LC connector

-SFP-20E-12G 12G/6G/3G/HD/SD-SDI UHD Dual Receiver SFP Module; 1260 nm - 1620 nm; type LC connector

-SFP-E0-12G 12G/6G/3G/HD/SD-SDI UHD Single Transmitter SFP Module; 1310 nm; type LC connector

-SFP-2E0-12G  12G/6G/3G/HD/SD-SDI UHD Dual Transmitter SFP Module; 1310 nm; type LC connector

-SFP-EOQE-12G 12G/6G/3G/HD/SD-SDI UHD Transceiver SFP Module; 1310 nm Tx / 1260 nm - 1620 nm Rx; type LC connector

-SFP-OE 3G/HD/SD-SDI Single Receiver SFP Module; 1260 nm - 1620 nm; type LC connector

-SFP-20E 3G/HD/SD-SDI Dual Receiver SFP Module; 1260 nm - 1620 nm; type LC connectors

-SFP-E0 3G/HD/SD-SDI Single Transmitter SFP Module; 1310 nm; type LC connector

-SFP-2E0 3G/HD/SD-SDI Dual Transmitter SFP Module; 1310 nm; type LC connectors

-SFP-EOOE 3G/HD/SD-SDI Transceiver SFP Module; 1260 nm - 1620 nm; type LC connectors

-SFP-H-T0-S HDMI-to-HD/SD-SDI Receiver SFP Module

-SFP-S-TO-H SFP HD/SD-SDI-to-HDMI Transmitter SFP Module

-SFP-E0-CWDM-WX Single CWDM Transmitter SFP Module; type LC connector

-SFP-2E0-CWDM-WX Dual CWDM Transmitter SFP Module; type LC connectors

Use fiber wavelength codes below for CWDM SFPs when ordering. Available wavelengths (in nm) are as follows: 1270, 1290, 1310, 1330, 1350, 1370, 1390, 1410, 1430, 1450,
1470, 1490, 1510, 1530, 1550, 1570, 1590, 1610. In "WX" places in part number, substitute code for wavelengths in each place as listed below:

-27:1270nm  -29: 1290nm  -31: 1310nm
-33:1330nm  -35: 1350nm  -37: 1370nm
-39:1390nm  -41: 1410nm  -43: 1430nm
-45: 1450nm  -47: 1470nm  -49: 1490nm
-51:1510nm  -53: 1530nm  -55: 1550nm
-57:1570nm  -59: 1590nm  -61: 1610nm

(Example: -SFP-EO-CWDM-27 has 1270 nm Tx wavelength)

-SFP-IP-SWD Software-Defined EmSFP; 2011/2022-6 Encap/De-Encap Host. 10GigE Multi-Mode Optical Interface with Female LC Duplex Connectors. The following 1/0
purposing software options are available for cards using SFP type -SPF-IP-SWD (Up to 3 software licenses can be added to the -SFP-IP-SWD, but only 1 license can be active at a
time):

+ADD-SFP-2SDI-TO-IP-2022-6 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2022-6

+ADD-SFP-2SDI-TO-IP-2110 SFP Software License; Dual-Channel Encapsulator 2SDI-to-IP-2110

+ADD-SFP-IP-T0-2SDI-2022-6 SFP Software License; Dual-Channel De-Encapsulator IP-2022-6-t0-2SDI

+ADD-SFP-IP-T0-2SDI-2110 SFP Software License; Dual-Channel De-Encapsulator IP-2110-to-2SDI

+ADD-SFP-IP-T0-SDI-2022-6 SFP Software License; Single-Channel De-Encapsulator IP-2022-6-to-SDI

+ADD-SFP-IP-T0-SDI-2110 SFP Software License; Single-Channel De-Encapsulator IP-2110-to-SDI

+ADD-SFP-SDI-T0-IP-2022-6 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2022-6

+ADD-SFP-SDI-TO-IP-2110 SFP Software License; Single-Channel Encapsulator SDI-to-IP-2110
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OPENGEAR 3G/HD/SD-SDI / ASI DA CARDS

9910DA-1Q-3G )) 3G/HD/SD/ASI SINGLE-CHANNEL MULTI-RATE DA

The Cobalt® 9910DA-1Q-3G 3G/HD/SD/ASI Single-Channel Multi-Rate DA (Non-Reclocking)
supports one input channel which can be distributed to up to 16 DA outputs. The 9910DA-1Q-3G is
multi-rate and supports SDI and ASI/DVB on all inputs and outputs with non-inverting outputs.

Excellent receive performance allows receive EQ for up to 120m 3G and 160m HD cable length
(1694A). Card edge and DashBoard™ remote status monitoring indicates input lock. Up to 10 of the
9910DA-1Q-3G cards can be installed in a frame to provide distribution of up to 160 outputs.

Full user DashBoard™ or Remote Control Panel remote control allows full status and control access
locally or across a standard Ethernet network.

FEATURES
Full support of 3G/HD/SD-SDI and ASI/DVB Input data rate auto-detection for all industry-standard Hot-swappable
data rates
Supports all popular formats: 480i, 576i, 720p, 1080i, Five year warranty
1080pSF, 1080p Card edge and DashBoard™ status and individual input

lock indicators

Excellent receive performance - EQ allows 1694A cable
lengths up to 120m (3G) / 160m (HD) / 400m (SD) All outputs are non-inverting - ASI can be outputted on

any output
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OPENGEAR 3G/HD/SD-SDI / ASI DA CARDS

9910DA-1Q-3G )) 3G/HD/SD/ASI SINGLE-CHANNEL MULTI-RATE DA

The Cobalt® 9910DA-1Q-3G 3G/HD/SD/ASI Single-Channel Multi-Rate DA (Non-Reclocking)
supports one input channel which can be distributed to up to 16 DA outputs. The 9910DA-1Q-3G is
multi-rate and supports SDI and ASI/DVB on all inputs and outputs with non-inverting outputs.

Excellent receive performance allows receive EQ for up to 120m 3G and 160m HD cable length
(1694A). Card edge and DashBoard™ remote status monitoring indicates input lock. Up to 10 of the
9910DA-1Q-3G cards can be installed in a frame to provide distribution of up to 160 outputs.

Full user DashBoard™ or Remote Control Panel remote control allows full status and control access
locally or across a standard Ethernet network.

Full support of 3G/HD/SD-SDI and ASI/DVB Input data rate auto-detection for all industry-standard Hot-swappable
data rates

Supports all popular formats: 480i, 576i, 720p, 1080i, Five year warranty

1080pSF, 1080p Card edge and DashBoard™ status and individual input

lock indicators

Excellent receive performance - EQ allows 1694A cable
lengths up to 120m (3G) / 160m (HD) / 400m (SD) All outputs are non-inverting - ASI can be outputted on

any output
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2 -
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OPENGEAR 3G/HD/SD-SDI / ASI DA CARDS

9910DA-1Q-3G-RCK )) 3G/HD/SD/ASI SINGLE-CHANNEL MULTI-RATE RECLOCKING DA

The Cobalt® 9910DA-1Q-3G-RCK 3G/HD/SD/ASI Single-Channel Multi-Rate Reclocking DA
supports one input channel which can be distributed to up to 16 DA outputs. The
9910DA-1Q-3G-RCK is multi-rate with user enable/disable reclocking, and supports SDI and ASI/
DVB on all inputs and outputs with non-inverting outputs.

Excellent receive performance allows receive EQ for up to 120m 3G and 160m HD cable length
(1694A). Card edge and DashBoard™ remote status monitoring indicates input lock. Up to 10 of the
9910DA-1Q-3G-RCK cards can be installed in a frame to provide distribution of up to 160 outputs.
Full user DashBoard™ or Remote Control Panel remote control allows full status and control access
locally or across a standard Ethernet network.

FEATURES
Full support of 3G/HD/SD-SDI and ASI/DVB Reclocking can be enabled or disabled for input Card edge and DashBoard™ status and individual input
lock indicators
Supports all popular formats: 480i, 576i, 720p, 1080i, Input data rate auto-detection for all industry-standard
1080pSF, 1080p data rates Hot-swappable
Excellent receive performance - EQ allows 1694A cable All outputs are non-inverting - ASI can be outputted on Five year warranty
lengths up to 120m (3G) / 160m (HD) / 400m (SD) any output
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OPENGEAR 3G/HD/SD-SDI / ASI DA CARDS

9910DA-1Q-3G-RCK )) 3G/HD/SD/ASI SINGLE-CHANNEL MULTI-RATE RECLOCKING DA
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RM20-9910-1Q-B-DIN RM20-9910-1Q-D RI120-9910-1Q.

RM20-9910-1Q-B-HDBNC

Note: Connector numbers with asterisks (*) here denote the connector generic designation number screened on the rear module PCB.

SPECIFICATIONS

Note: Inputs/outputs are a function in some cases of rear /0 module used.

Power
< 3 Watts

3G/HD/SD-SDI / ASI Inputs
(1) 75Q coaxial inputs (A)
SDI Formats Supported: SMPTE 259M, SMPTE 292M, SMPTE 424M
SDI Return Loss: >15 dB up to 1.485 GHz; >10 dB up to 2.970 GHz

Receive Performance (Cable Length; Belden 1694A)
3 Gbps: 120m
1.485 Gbps: 160m
143-360 Mbps: 400m

3G/HD/SD-SDI / ASI Outputs
75Q coaxial outputs (16 total).
Signal Level: 800 mV nominal
Return Loss: >15 dB at 5 MHz - 1.485 GHz
Jitter (wideband): HD < 0.2 Ul

ORDERING INFORMATION

9910DA-1Q-3G-RCK 3G/HD/SD/ASI Single-Channel Multi-Rate Reclocking DA

RM20-9910-1Q-B-DIN 20-Slot Frame Rear I/0 Module (Standard Width) (1) 3G/HD/SD-SDI/ASI Inputs, (16) 3G/HD/SD-SDI/ASI Outputs (DIN 1.0/2.3) (High Density)

RM20-9910-1Q-B-HDBNC 20-Slot Frame Rear 1/0 Module (Standard Width) (1) 3G/HD/SD-SDI/ASI Inputs, (16) 3G/HD/SD-SDI/ASI Outputs (HDBNC) (High Density)

RM20-9910-1Q-D 20-Slot Frame Rear I/0 Module (Double Width) (1) 3G/HD/SD-SDI/ASI Input BNC, (9) 3G/HD/SD-SDI/ASI Output BNCs

RM20-9910-1Q-E 20-Slot Frame Rear /0 Module (Double Width) (1) 3G/HD/SD-SDI/ASI Input BNC, (16) 3G/HD/SD-SDI/ASI Output BNCs
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OPENGEAR 3G/HD/SD-SDI / ASI DA CARDS

9910DA-2Q-3G )) 3G/HD/SD/ASI DUAL-CHANNEL MULTI-RATE DA
with x4 Output Crosspoint (Non-Reclocking)

The Cobalt® 9910DA-2Q-3G 3G/HD/SD/ASI Dual-Channel Multi-Rate DA with x4 Output
Crosspoint (Non-Reclocking) supports two input channels which can be crosspoint-routed to any of
16 DA outputs. The 9910DA-2Q-3G is multi-rate and supports SDI and ASI/DVB on all inputs and
outputs with non-inverting outputs.

The extremely flexible crosspoint (which is user-configurable via DashBoard™ GUI remote control)
allows dual 1x8 or single 1x16 routing possibilities. Any of the two input channels can be distributed
or duplicated across four groups of 1x4 DAs, and either of the two inputs can be set to use an
alternate failover input upon loss of signal.

Excellent receive performance allows receive EQ for up to 120m 3G and 160m HD cable length
(1694A). Card edge and DashBoard™ remote status monitoring indicates input lock for each input
channel. Up to 10 of the 9910DA-2Q-3G cards can be installed in a frame to provide 20 channels
of input, with distribution to up to 160 outputs.

Full user DashBoard™ or Remote Control Panel remote control allows full status and control access
locally or across a standard Ethernet network.

FEATURES

Full support of 3G/HD/SD-SDI and ASI/DVB Failsafe mode automatically switches to selected Card edge and DashBoard