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Unique Broadband Systems Ltd.
Company Introduction

' Unique Broadband Systems Ltd.

Unique Broadband Systems Ltd. is a privately owned and operated company with our head of-
fice located in Toronto, Ontario, Canada and sales and support facilities in Beijing, China.

Unique Broadband Systems has been in business since 1990 as Unique Broadband Systems, Inc.
In September 2003, through a divestiture by Unique Broadband Systems, Inc., UBS reverted to a
privately held company. UBS continues its tradition of unwavering commitment to research and

development of wireless technologies that enables companies and individuals to access voice,
video and data on an “anywhere — anytime” basis. We continue our philosophy of valuing our
relationships with our customers, vendors and employees.

What we do
UBS manufactures equipment, components and complete transmissions systems for:
« Wireless fixed and mobile digital television and radio broadcasting
« MMDS equipment for digital television, voice and data (wireless triple-play)
- Military RF and calibration applications (TACAN/IFF)
« Passive components including filters waveguides and coaxial parts

Technical core competencies
UBS has deployed systems and solutions spanning the globe on five continents. Unique Broad-
band Systems’ staff is a power house of qualified electronic and software engineers, master en-
gineers and Ph.D. level engineers. With such a wealth of technical resources we are capable of
handling all the technical and service requirements for any scope of project. Our company will
continue to invest heavily in this area in the future to ensure that new products are developed,
along with ongoing improvements to existing products.
UBS expertise includes:

- Digital waveform analysis and synthesis

- Solutions for all key international standards:

ISDB-T/Ts, ATSC, DVB-T/H, DVB-T2, DVB-SH, DAB/DAB+, T-DMB, DTMB, T-MMB, CMMB

- High power LDMOS Technology

- Embedded Technology: COFDM

- Network and RF coverage analysis and design

- Satellite/Terrestrial SFN and MFN Solutions

UBS has over 25 international patents granted and/or pending with unique IP including:

« SEN Network Null Area Elimination technology

- GPS Receiver Elimination for repeater sites

- Adaptive Pre-Distorter for power amplifier linearization
- Satellite/terrestrial Doppler compensation processes
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Company Introduction

Unique Broadband Systems Ltd.

Key customer deployments
We at UBS are proud of the many projects that some of the world’s most innovative companies have trusted
us to participate in.
Some of these customers are:
« XM Radio
- Sirius Satellite Radio
« Eutelsat Communications
- United States Airforce
« Harris Corporation

Industry relationships
UBS is a member of major international engineering and standards bodies, including:

ETSI, ATSC, PMI, IEEE, DVB/DVB-H, CCTA, FLOForum and WorldDMB
UBS maintains strong business and technical relationships with major manufacturers in the digital television,
digital radio and mobile multimedia industry.

UBS partners with leading value added resellers and systems integrators around the world to deliver complete
network solutions as well as individual products and services.

UBS is also a leading technology and component source for other equipment manufacturers offering them:

« OEM Partnerships and Services

« Custom and custom packaged technologies for OEMs

« Re-brandable solution platforms

« Design-in engineering and consulting services

+ UBS enables rapid time to market support for new and emerging broadcast applications and standards
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Transmission Equipment

Advanced Z7 Universal Modulator DVU 5000
Advanced Z7 OEM Universal Modulator DVU 2100
Universal Modulator DVU 5000

Universal OEM Modulator
DVU 2001, 2002, 2010, 2025

DVB-52 Modulator DVU 5000

DVB-T2 Modulator DVU 5000

2W UHF-Band Universal Modulator DVU 5000A
Dual Band DAB Modulator DVU 5000

Dual Mode Universal Modulator DVU 7000
Universal Exciter DVX 5000

Universal Adaptive Precorrector UAP 2011
Universal RF Switch URS 1000

Universal Network Adapter UNA 7000

CMMB Multiplexer UNA 7000

Multi Standard SFN Adapter UNA 7000

ATSC M/H Multiplexer UNA 7000

ATSC DTx Adapter UNA 7000

ISDB-T/TB Multiplexer / Re-multiplexer UNA 7000
DVB-ASI to IP Bridge UNA 7000

DVB-ASI to IP Bridge (OEM) DV-IP-ASI-1G
DVB-SH IP Encapsulator DVE 6000S

Transmission Site Monitoring
Site Controller STC 1000
RF Signal Analyzer TSA 5000

Receivers
GPS Receiver GPR 2100, 2110,2120, 1100

GPS/GLONASS Receiver
GPR2100GL, 2110GL, 2120GL, 1100GL

DVB-SH Receiver DVR 8000SH
DTMB Receiver DMR 8000

SECTION INDEX

Digital Broadcasting

Terrestrial Transmitter/Repeater Systems
120W UHF Transmitter/Repeater DTX 1200U
250W UHF Transmitter/Repeater DTX 2500U

100W S-Band Transmitter DTX 1000S
400W DAB L-BAND Transmitter DAB TX 4000LU
Indoor Terrestrial Transmitter/Repeater

Outdoor Terrestrial Transmitter/Repeater

Power Amplifiers
120W UHF Amplifier DMIPA 120UX
250W UHF Amplifier DHPA 250UX
50W S-Band Amplifier DMPA 2200

50W MMDS-Band Amplifier DMPA 2600
50W MMDS-Band Amplifier DMPA 2600-1

High Power 1.450 - 1.500 GHz 280W DHPA 1500
High Power 1.670 - 1.675 GHz 250W DHPA 1670
High Power 1.670 - 1.675 GHz 250W DHPA 1670X
High Power 2.170 - 2.200 GHz 200W DHPA 2200
High Power 2.320 - 2.345 GHz 400W DHPA 2300
High Power 2.305 - 2.360 GHz 280W DHPA 2330
High Power 2.590 - 2.680 GHz 200W DHPA 2600

Satellite Uplink Transmitter Solutions

Low Power L/S-Band Amplifier System DSPA4000LSB

High Power L/S-Band Amplifier System DHPA16000LSB

High Power L/S-Band Amplifier System DHPA30000LSB

Low Power L/S-Band Amplifier DSPA2500LSB

Medium Power L/S-Band Amplifier DMPA5000LSB

Redundant Low Power Ka-Band Amplifier System DSPA3000KAB
High Power Ka-Band Amplifier System DHPA12000KAB

Test Equipment

DVB-T/H Portable Test Transmitter
(VHF/UHF ) DVMP 5000

DVB-T/H Portable Test Transmitter
(L-Band ) DVMP 5000L
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Wireless Broadband and Broadcasting Solutions

Advanced Z7 Universal Modulator
Model: DVU 5000

Unique Broadband Systems Ltd.

Product Features

« Direct RF output from 470 MHz to 860 MHz in 0.1 Hz steps
(30 MHz to 1 GHz optional)

« Superior Shoulders and MER
« SFN and MFN Support
« Digital Adaptive Linear and Non-Linear Pre-correction

« GbE Transport Stream Input based on Pro-MPEG Forum
CoP #3/SMPTE 2022

« Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

New Features Optional Features

Supports all DVB-T2-Base and DVB-T2 Lite modulation features in- « Internal GPS/GLONASS/BeiDou Receiver
cluding T2-Ml interface support, single and multiple Physical Lay-

i , O «0dBm to 10 dBm output
er Pipes (PLPs), MFN/SFN operation and SISI/MISO transmission.

The modulator is equipped with Digital Adaptive Linear and Non-
Linear Pre-correctors.

The modulator can also be equipped with an on-board GPS/
GLONASS/BeiDou receiver which provides 10 MHz and 1PPS ref-
erence signals.

Standards Supported

« ATSC and ATSC-M/H compliant with A/53, A/54, A/64, A/110
and A/153

« DTMB compliant with GB20600-2006 and GY/T 229.1-2008
« DVB-S2 compliant with EN 302 307

« DVB-T2-Base and DVB-T2-Lite compliant with EN 302 755,
TS102773and TS 102831

« ISDB-T/Ts compliant with ARIB STD-B31, ARIB STD-B10,
ABNT NBR 15601:2007, SBTVD NO1 and SBTVD N0O3

Document DVU-5000-77-S07-02 (specifications are subject to change without notice) August 20, 2015
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Advanced Z7 Universal Modulator
Model: DVU 5000

Description and Application

Overview

The UBS Universal Modulator Series utilizes the innovative UBS Uni-
versal Waveform engine, supporting major world digital standards for
terrestrial broadcasting, including hybrid satellite/terrestrial - systems.

The modular, state of the art design allows transmitter manufactur-
ers and network operators to integrate the modulator into a system/
network with relative ease. This open architecture design enables car-
riers to take advantage of a proven, robust platform while designing
networks to meet current and future broadcast standards.

The Universal Modulator can be factory configured with the necessary
hardware to support one, two or all the waveforms listed above. The
user can easily switch from one waveform to another through soft-
ware selection. UBS'modulators can also be upgraded in the field as
standards evolve.

Using the latest technology, UBS has developed a direct conversion
process that allows the Universal Modulator to provide an RF output
from 470 MHz to 860 MHz with superior shoulders and MER. A range
of optional RF outputs including 30 MHz to 1 GHz are also available.

This series incorporates all of UBS high performance signal processing
stages including adaptive integrated linear and non-linear pre-correc-
tors. Full remote management and control as well as remote firmware
and waveform upgrades are provided.

Signal Inputs

The Modulator is provided with two DVB-ASI inputs and an IP input.
The DVB-ASI inputs accept a MPEG-2 TS, a T2-MI stream or an ISDB-T
multiplex TS.

The Modulator also support a GbE Transport Stream input based on
Pro-MEG CoP #3 / SMPTE 2022 protocol.

The DVB-ASI input can be automatically selected, or assigned by the
user. The automatic switching provides near seamless switching to
a secondary transport stream in case the primary transport stream
source fails (a truly valuable feature for broadcast applications.)

RF Output
The standard RF output covers a frequency range of 470 MHz to 860
MHz in 0.1 Hz steps. A 30 MHz to 1 GHz RF output is also available.

The output level is adjustable from =10 dBm to 0 dBm (o dBm to +10
dBm optional), in 0.1 dB steps and the user can set the polarity of the
spectrum to Inverted or Non-inverted as required.

The direct conversion process offers superior performance with Shoul-
der Levels < -60 dBc and MER > 52 dB.

Unique Broadband Systems Ltd.

Digital Adaptive Linear and Non-linear Pre-correctors

The Adaptive Pre-corrector is used for compensation of non-linear and
linear distortions caused by a High Power Amplifier (HPA) and output
Band-Pass Filter (BPF). The HPA and BPF feedback signals are down-
converted to IF and captured by the pre-corrector. The coefficients are
then processed by the modulator board.

Web Interface

This feature allows remote control of the Modulator via an Ethernet in-
terface and is based on an internal Web server. The Web pages stored
on the Web server are designed as a complete graphical user interface
(GU)) for testing the status and setting the parameters of the modu-
lator. The Web Interface concept only requires a standard computer
with a network interface card (NIC) and a Web browser (Internet Ex-
plorer, Firefox, Crome, etc.).

SNMP Client

This feature allows remote control of the Modulator in accordance
with the SNMP protocol (Get, Set and SNMP traps). This remote con-
trol feature is intended for systems solutions where it is desired to
integrate the control of a range of SNMP compliant equipment in a
common management system.

Machine to Machine Interface

Depending on the waveform selected, the modulator RS232, RS485 or
Ethernet ports can be used as a machine to machine interface. This
is a valuable feature when control of an external power amplifier is
required.

GPS/GLONASS/BeiDou Receiver (optional)

The DVU 5000 can be equipped with an internal GPS/GLONASS/BeiDou
receiver. The user has the option to set the source to an external device
or the internal receiver. When the internal receiver is selected, the 10
MHz and 1PPS references are derived from the internal receiver and the
10 MHz and 1PPS ports become user selectable inputs/outputs.

Document DVU-5000-77-S07-02 (specifications are subject to change without notice) August 20, 2015
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Product Specifications | Signal Processing

ATSC Mode
Supported Mode
Network Mode
Bandwidth

DTMB Mode

FFT Mode

Guard Interval
Code Rate
Constellation
Frame Duration
Sub-carrier Spacing
Time Interleaver
Network Mode
Bandwidth

ISDB-T/Ts Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Carrier Spacing
Time Interleaver
Network Mode
Bandwidth

Unique Broadband Systems Ltd.

8VSB, M/H
SFN and MFN
6 MHz

3780, Single Carrier

945, 595, 420 symbols

0.4,0.6,0.8

QPSK, 4QAM-NR, 16-QAM, 32-QAM, 64-QAM
500 us, 666.67 us or 571.43 us

1.5 kHz, 1.75 kHz, 2 kHz

240, 720 symbols

SFN and MFN

8 MHz, 7 MHz, 6 MHz

2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM, DQPSK

up to 3 layers

1 kHz, 2 kHz, 4 kHz

Oto16

Hierarchical, SFN (IIP packets) and MFN
6 MHz

DVB-T2 Mode
FFT Mode

Guard Interval
Code Rate
PLP Constellation

L1 Post Constellation
FEC

Network Mode
Bandwidth

Time Interleaving
Pilot Pattern
Input

DVB-S2 Mode
Modes

Constellations

FEC

Short FEC Frames
Normal FEC Frames

Code Rates

Pilots
Roll-off
Symbol Rate

Advanced Z7 Universal Modulator

Model: DVU 5000

1k, 2k, 4k, 8k, Extended 8k, 16k,
Extended 16k, 32k, Extended 32k

1/128,1/32,1/16,19/256,1/8,19/128,1/4
1/2,3/5,2/3,3/4,4/5,5/6

QPSK, 16-QAM, 64-QAM, 256-QAM
(normal or rotated)

BPSK, QPSK, 16-QAM, 64-QAM
Short (16k), Normal (64k)
MFN, SFN-SISO, SFN-MISO

1.7 MHz, 5 MHz, 6 MHz, 7 MHz, 8 MHz,
10 MHz

Adjustable
PP1 to PP8

T2-MI control, Input steam monitoring
PCR restamping, TS Bit Rate Adaptation

CCM (Constant Coding and Modulation)
VCM (Variable Coding and Modulation)

QPSK, 8PSK, 16APSK, 32APSK
BCH (inner), LDPC (outer)
16200

64800

QPSK-1/4,1/3,2/5,1/2,3/5,2/3, 3/4,4/5,
5/6,8/9,9/10

8PSK - 3/5,2/3,3/4,5/6,8/9,9/10

16APSK - 2/3,3/4,4/5,5/6,8/9,9/10

32APSK - 3/4,4/5,5/6,8/9,9/10

ON or OFF
35%, 25%, 20%
Up to 37.5 Mbaud, step 1 baud

Document DVU-5000-77-S07-02 (specifications are subject to change without notice) August 20, 2015
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Advanced Z7 Universal Modulator

Model: DVU 5000

Product Specifications

Inputs / Outputs

DVB-ASI
(IN-1, IN-2)

GbE Transport Stream

HPA FB
(feedback signal from
the amplifier output)

BPF FB
(feedback signal from
the filter output)

GPS/GLONASS/BeiDou

Clock Reference - 10 MHz
(Note 1)

Time Reference - 1 PPS
(Note 1)

Control Interfaces

Ethernet Interface

USB Interface
RS485/RS232 Interface
CLI

(Command Line Interface)
Web GUI

SNMP Control Interface

Alarm Relays

Machine to Machine
Interface

BNC (F), 75 Q
HD BNC (F), 75 Q optional

Protocol: Pro-MPEG CoP #3 /
SMPTE 2022
Connector: RJ45

Connector: SMA (F), 50 QO
Frequency Range: 470 MHz to 860 MHz
Level:-10 dBm to 0 dBm

Connector: SMA (F), 50 Q
Frequency Range: 470 MHz to 860 MHz
Level:-10 dBm to 0 dBm

F-type (F), 75Q

BNC (F), 50 O
Frequency: 10 MHz
Level: 0 dBm to 10 dBm

BNC (F), 50 Q)

Frequency: 1 PPS

Level: TTL

Trigger: Positive transition

Connector: 2x RJ45
Speed: 10/100/1000 Base-T

Connector: USB Type B
Connector: DB-9 (F)

Connector: USB (HyperTerminal) or
Ethernet (HyperTerminal and Telnet)

Internet Explorer, Firefox, Chrome, etc.
Connector: Ethernet

Connector: Ethernet
Note: MIBs are provided

Connector: DB-15 (M)
2 Dry Contact Alarm relays, triggered by
any major alarm.

Connector: Ethernet for all waveforms
or RS485/RS232

Note 1: The 10 MHz and 1PPS connectors become user selectable inputs/outputs

when the DVU 5000 is equipped with an internal GNSS receiver.

Note 2: Shoulder measurements were performed with Agilent NOO30A PXA Series

Spectrum Analyzer.

Note 3: MER measurements were performed with an Agilent N9030A PXA Series

Spectrum Analyzer

Note 4: Levels are measured in 10 kHz bandwidth, where 0 dB is the level of the carri-

ers at the edge of the spectrum. Harmonics and spurious are not included.

Note 5: Greater improvement is possible under particular applications. Performance

RF Output
Connector

Frequency Range

Frequency Step Size
Frequency Stability

Spectrum Polarity
Level

Level Stability
Return Loss
Shoulder Level
MER

Spurious Level
Outside Channel

Amplitude Flatness

Group Delay response

Phase Noise SSB
(measured @ 674 MHz)

Unique Broadband Systems Ltd.

N-type (F), 50 Q

470 MHz - 860 MHz
30 MHz - 1 GHz (optional)

0.1 Hz

Internal reference 0.05ppm / or in
accordance with external ref. accuracy

Inverted or non-inverted, selectable
-10dBm to 0 dBmin 0.1 dB step
+03dB

>26dB

<-60 dBc (Note 2)

> 52 dB (Note 3)

<-60 dBm

Center frequency +3.8 MHz: +0.3 dB
(Note 4)

Center frequency +3.8 MHz: +10 ns
(Note 4)

10 Hz: < -65dBc/Hz
100 Hz: < -85dBc/Hz
1 kHz: <-100 dBc/Hz
10 kHz: <-110 dBc/Hz
100 kHz:  <-130dBc/Hz
1 MHz: <-135dBc/Hz

Digital Adaptive Pre-correction

Frequency

Spectral Regrowth Reduction

MER Correction

Power Supply
Voltage
Frequency

Power Consumption

Mechanical

Dimensions
(WxHxD)

Weight

Environmental
Operating Temperature
Storage Temperature

Relative Humidity

470 MHz to 860 MHz
10 dB +3 dB (Note 5)
7 dB +3 dB (Note 5)

100 - 240 VAC
50-60Hz
max. 45 VA

483mm x 44mm x 366mm
(19"x 1.73"x 14.43")

6 kg (13 Ibs)

0°Cto +50°C (+32°F to +122°F)
-30°C to +70°C (-22°F to +158°F)

max. 95%

depends upon power level and waveform.
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Advanced Z7 Universal Modulator
Model: DVU 5000

Unique Broadband Systems Ltd.

DVB-T2 Signal Measurements
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Advanced Z7 Universal Modulator
Model: DVU 5000

Unique Broadband Systems Ltd.

DTMB Signal Measurements ISDB-T/Ts Signal Measurements
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ETSI Compliance CE Compliance

Essential Requirement
R&TTE Directive 1995/5/EC

Safety
Health
EMC
Radio

Document DVU-5000-Z7-S07-02

Standard / Specification This equipment is CE Compliant.

(€ 06780

EN 60950-1: 2001, A11: 2004 First Edition
Not Applicable. No Antenna
EN 301 489-1V1.8.1

EN 302 296 V1.1.1

(The technical requirement of Clause 4.3 was
substituted for Clause 8.2 of EN 301 489-1
using the Class A limits specified in Table 4.)

(specifications are subject to change without notice)

August 20, 2015

Head Office - 400 Spinnaker Way - Vaughan - Ontario - Canada - L4K 5Y9 - Tel: 905 669 8533 - North America Toll Free: 1 877 669 8533 - www.uniquesys.com - Email: sales@uniquesys.com



PART ORDERING MATRIX FOR 1 RU ADVANCED MODULATOR

DVU-5000-27-

WAVEFORM

A. DVB-T2
B. DVB-T2 Light
C. DTMB
D. ISDBT
E. ATSC
F. DVB-S2

FREQUENCY

A.

B.
C.
D.

IF
UHF
L-Band
Other

POWER

A. 0dBm
B. +10dBm
C. 2 Watt




Wireless Broadband and Broadcasting Solutions

Advanced Z7 OEM Universal Modulator
Model: DVU 2100

Unique Broadband Systems Ltd.

Product Features

« Direct RF output from 470 MHz to 860 MHz in 0.1 Hz steps
(30 MHz to 1 GHz optional)

« Superior Shoulders and MER
« SFN and MFN Support
« Digital Adaptive Linear and Non-Linear Pre-correction

« GbE Transport Stream Input based on Pro-MPEG Forum
CoP #3/SMPTE 2022

« Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

New Features

Supports all DVB-T2-Base and DVB-T2 Lite modulation features in-
cluding T2-Ml interface support, single and multiple Physical Lay-
er Pipes (PLPs), MFN/SFN operation and SISI/MISO transmission.

The modulator is equipped with Digital Adaptive Linear and Non-
Linear Pre-correctors.

The modulator can also be equipped with an on-board GPS/
GLONASS/BeiDou receiver which provides 10 MHz and 1PPS ref-
erence signals.

Standards Supported Optional Features

« ATSC and ATSC-M/H compliant with A/53, A/54, A/64, A/110 «Internal GPS/GLONASS/BeiDou Receiver
and A/153

« DTMB compliant with GB20600-2006 and GY/T 229.1-2008
« DVB-S2 compliant with EN 302 307

« DVB-T2-Base and DVB-T2-Lite compliant with EN 302 755,
TS102773and TS 102831

« ISDB-T/Ts compliant with ARIB STD-B31, ARIB STD-B10,
ABNT NBR 15601:2007, SBTVD NO1 and SBTVD NO3
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Advanced Z7 OEM Universal Modulator

Model: DVU 2100

Description and Application

Overview

The UBS Universal Modulator Series utilizes the innovative UBS Uni-
versal Waveform engine, supporting major world digital standards for
terrestrial broadcasting, including hybrid satellite/terrestrial - systems.

The modular, state of the art design allows transmitter manufactur-
ers and network operators to integrate the modulator into a system/
network with relative ease. This open architecture design enables car-
riers to take advantage of a proven, robust platform while designing
networks to meet current and future broadcast standards.

The Universal Modulator can be factory configured with the necessary
hardware to support one, two or all the waveforms listed above. The
user can easily switch from one waveform to another through soft-
ware selection. UBS'modulators can also be upgraded in the field as
standards evolve.

Using the latest technology, UBS has developed a direct conversion
process that allows the Universal Modulator to provide an RF output
from 470 MHz to 860 MHz with superior shoulders and MER. A range
of optional RF outputs including 30 MHz to 1 GHz are also available.

This series incorporates all of UBS high performance signal processing
stages including adaptive integrated linear and non-linear pre-correc-
tors. Full remote management and control as well as remote firmware
and waveform upgrades are provided.

Signal Inputs

The OEM Modulator is provided with two DVB-ASI inputs and an IP
input. The DVB-ASI inputs accept a MPEG-2 TS, a T2-MI stream or an
ISDB-T multiplex TS.

The OEM Modulator also support a GbE Transport Stream input based
on Pro-MEG CoP #3 / SMPTE 2022 protocol.

The DVB-ASI input can be automatically selected, or assigned by the
user. The automatic switching provides near seamless switching to
a secondary transport stream in case the primary transport stream
source fails (a truly valuable feature for broadcast applications.)

RF Output
The standard RF output covers a frequency range of 470 MHz to 860
MHz in 0.1 Hz steps. A 30 MHz to 1 GHz RF output is also available.

The output level is adjustable from =10 dBm to 0 dBm in 0.1 dB steps
and the user can set the polarity of the spectrum to Inverted or Non-
inverted as required.

The direct conversion process offers superior performance with Shoul-
der Levels < -60 dBc and MER > 52 dB.

Unique Broadband Systems Ltd.

Digital Adaptive Linear and Non-linear Pre-correctors

The Adaptive Pre-corrector is used for compensation of non-linear and
linear distortions caused by a High Power Amplifier (HPA) and output
Band-Pass Filter (BPF). The HPA and BPF feedback signals are down-
converted to IF and captured by the pre-corrector. The coefficients are
then processed by the modulator board.

Web Interface

This feature allows remote control of the OEM Modulator via an Ether-
net interface and is based on an internal Web server. The Web pages
stored on the Web server are designed as a complete graphical user
interface (GUI) for testing the status and setting the parameters of the
modulator. The Web Interface concept only requires a standard com-
puter with a network interface card (NIC) and a Web browser (Internet
Explorer, Firefox, Crome, etc.).

SNMP Client

This feature allows remote control of the OEM Modulator in accor-
dance with the SNMP protocol (Get, Set and SNMP traps). This remote
control feature is intended for systems solutions where it is desired to
integrate the control of a range of SNMP compliant equipment in a
common management system.

Machine to Machine Interface

Depending on the waveform selected, the modulator RS232, RS485 or
Ethernet ports can be used as a machine to machine interface. This
is a valuable feature when control of an external power amplifier is
required.

GPS/GLONASS/BeiDou Receiver (optional)

The DVU 2100 can be equipped with an internal GPS/GLONASS/BeiDou
receiver. The user has the option to set the source to an external device
or the internal receiver. When the internal receiver is selected, the 10
MHz and 1PPS references are derived from the internal receiver and the
10 MHz and 1PPS ports become user selectable inputs/outputs.

Document DVU-2100-27-S07-02 (specifications are subject to change without notice) August 20, 2015
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Product Specifications | Signal Processing

ATSC Mode
Supported Mode
Network Mode
Bandwidth

DTMB Mode

FFT Mode

Guard Interval
Code Rate
Constellation
Frame Duration
Sub-carrier Spacing
Time Interleaver
Network Mode
Bandwidth

ISDB-T/Ts Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Carrier Spacing
Time Interleaver
Network Mode
Bandwidth

Unique Broadband Systems Ltd.

Advanced Z7 OEM Universal Modulator

8VSB, M/H
SFN and MFN
6 MHz

3780, Single Carrier

945, 595, 420 symbols

0.4,0.6,0.8

QPSK, 4QAM-NR, 16-QAM, 32-QAM, 64-QAM
500 us, 666.67 us or 571.43 us

1.5 kHz, 1.75 kHz, 2 kHz

240, 720 symbols

SFN and MFN

8 MHz, 7 MHz, 6 MHz

2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM, DQPSK

up to 3 layers

1 kHz, 2 kHz, 4 kHz

Oto16

Hierarchical, SFN (IIP packets) and MFN
6 MHz

DVB-T2 Mode
FFT Mode

Guard Interval
Code Rate
PLP Constellation

L1 Post Constellation
FEC

Network Mode
Bandwidth

Time Interleaving
Pilot Pattern
Input

DVB-S2 Mode
Modes

Constellations

FEC

Short FEC Frames
Normal FEC Frames

Code Rates

Pilots
Roll-off
Symbol Rate

Model: DVU 2100

1k, 2k, 4k, 8k, Extended 8k, 16k,
Extended 16k, 32k, Extended 32k

1/128,1/32,1/16,19/256,1/8,19/128,1/4
1/2,3/5,2/3,3/4,4/5,5/6

QPSK, 16-QAM, 64-QAM, 256-QAM
(normal or rotated)

BPSK, QPSK, 16-QAM, 64-QAM
Short (16k), Normal (64k)
MFN, SFN-SISO, SFN-MISO

1.7 MHz, 5 MHz, 6 MHz, 7 MHz, 8 MHz,
10 MHz

Adjustable
PP1 to PP8

T2-MI control, Input steam monitoring
PCR restamping, TS Bit Rate Adaptation

CCM (Constant Coding and Modulation)
VCM (Variable Coding and Modulation)

QPSK, 8PSK, 16APSK, 32APSK
BCH (inner), LDPC (outer)
16200

64800

QPSK-1/4,1/3,2/5,1/2,3/5,2/3, 3/4,4/5,
5/6,8/9,9/10

8PSK - 3/5,2/3,3/4,5/6,8/9,9/10

16APSK - 2/3,3/4,4/5,5/6,8/9,9/10

32APSK - 3/4,4/5,5/6,8/9,9/10

ON or OFF
35%, 25%, 20%
Up to 37.5 Mbaud, step 1 baud
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Advanced Z7 OEM Universal Modulator

Model: DVU 2100

Product Specifications

Inputs / Outputs

DVB-ASI
(IN-1, IN-2)

GbE Transport Stream

HPA FB
(feedback signal from
the amplifier output)

BPF FB
(feedback signal from
the filter output)

GPS/GLONASS/BeiDou

Clock Reference - 10 MHz
(Note 1)

Time Reference - 1 PPS
(Note 1)

Control Interfaces

Ethernet Interface

USB Interface
RS485/RS232 Interface
CLI

(Command Line Interface)
Web GUI
SNMP Control Interface

Alarm Relays

Machine to Machine
Interface

BNC (F), 75 Q
HD BNC (F), 75 Q optional

Protocol: Pro-MPEG CoP #3 /

SMPTE 2022
Connector: RJ45

Connector: SMA (F), 50 QO
Frequency Range: 470 MHz to 860 MHz
Level:-10 dBm to 0 dBm

Connector: SMA (F), 50 Q
Frequency Range: 470 MHz to 860 MHz
Level:-10 dBm to 0 dBm

SMA (F), 50 Q

SMA (F), 50 Q
Frequency: 10 MHz
Level: 0 dBm to 10 dBm

SMA (F), 50 Q

Frequency: 1 PPS

Level: TTL

Trigger: Positive transition

Connector: 2x RJ45
Speed: 10/100/1000 Base-T

Connector: Micro USB Type B
Molex: 5-pos Micro Blade Header

Connector: Micro USB (HyperTerminal) or
Ethernet (HyperTerminal and Telnet)

Internet Explorer, Firefox, Chrome, etc.
Connector: Ethernet

Connector: Ethernet
Note: MIBs are provided

2 Dry Contact Alarm relays, triggered by
any major alarm.

Connector: Ethernet for all waveforms
or RS485/RS232

Note 1: The 10 MHz and 1PPS connectors become user selectable inputs/outputs

when the DVU 2100 is equipped with an internal GNSS receiver.

Note 2: Shoulder measurements were performed with Agilent NOO30A PXA Series

Spectrum Analyzer.

Note 3: MER measurements were performed with an Agilent N9030A PXA Series

Spectrum Analyzer

Note 4: Levels are measured in 10 kHz bandwidth, where 0 dB is the level of the carri-

ers at the edge of the spectrum. Harmonics and spurious are not included.

Note 5: Greater improvement is possible under particular applications. Performance

RF Output
Connector

Frequency Range

Frequency Step Size
Frequency Stability

Spectrum Polarity
Level

Level Stability
Return Loss
Shoulder Level
MER

Spurious Level
Outside Channel

Amplitude Flatness

Group Delay response

Phase Noise SSB
(measured @ 674 MHz)

Unique Broadband Systems Ltd.

SMA (F), 50 Q)

470 MHz - 860 MHz
30 MHz - 1 GHz (optional)

0.1 Hz

Internal reference 0.05ppm / or in
accordance with external ref. accuracy

Inverted or non-inverted, selectable
-10dBm to 0 dBmin 0.1 dB step
+03dB

>26dB

<-60 dBc (Note 2)

> 52 dB (Note 3)

<-60 dBm

Center frequency +3.8 MHz: +0.3 dB
(Note 4)

Center frequency +3.8 MHz: +10 ns
(Note 4)

10 Hz: < -65dBc/Hz
100 Hz: < -85dBc/Hz
1 kHz: <-100 dBc/Hz
10 kHz: <-110 dBc/Hz
100 kHz:  <-130dBc/Hz
1 MHz: <-135dBc/Hz

Digital Adaptive Pre-correction

Frequency

Spectral Regrowth Reduction

MER Correction

Power Supply
Voltage
Power Consumption

Connector

Mechanical

Dimensions
(WxHxD)

Weight

Environmental
Operating Temperature
Storage Temperature

Relative Humidity

470 MHz to 860 MHz
10 dB +3 dB (Note 5)
7 dB +3 dB (Note 5)

Single 12 VDC
max. 35 Watts (with GPS reciever)

Molex, Eurostyle 2-pos Header

10.206cm x 3.876cm x 19.014cm
(4.018"x 1.526"x 7.486")

0.55kg (1.2 Ibs.)

0°Cto +50°C (+32°F to +122°F)
-30°C to +70°C (-22°F to +158°F)

max. 95%

depends upon power level and waveform.
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Advanced Z7 OEM Universal Modulator
Model: DVU 2100

Unique Broadband Systems Ltd.

DVB-T2 Signal Measurements

—— —= ————m
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Advanced Z7 OEM Universal Modulator
Model: DVU 2100

Unique Broadband Systems Ltd.

DTMB Signal Measurements ISDB-T/Ts Signal Measurements
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PART ORDERING MATRIX FOR OEM ADVANCED MODULATOR

DVU-2100-Z7-

WAVEFORM

A. DVB-T2
B. DVB-T2 Light
C. DTMB
D. ISDBT
E. ATSC
F. DVB-S2

FREQUENCY

A.

B.
C.
D.

IF
UHF
L-Band
Other

POWER

A. 0dBm
B. +10dBm




Wireless Broadband and Broadcasting Solutions

Universal Modulator
Model: DVU 5000

Unique Broadband Systems Ltd.

Product Features

« Direct RF output from 470 to 860 MHz in 1 Hz steps
« Superior Shoulders and MER

« SFN and MFN Support

« Adaptive Non-linear Pre-corrector

« Manual Linear and Non-linear Digital Pre-correctors

« GbE Transport Stream Input based on Pro-MPEG Forum
CoP #3/SMPTE 2022

« Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

New Features Optional Features
DVB-T2, DVB-SHA/SHB « Internal GPS or GPS/GLONASS Receiver
Supports all DVB-T2 modulation features including T2-Ml interface « Adaptive Linear and Non-linear Digital Pre-correctors

support, single and multiple Physical Layer Pipes (PLPs), MFN/SFN

) o « 0 dBm to 10 dBm output
operation and SISI/MISO transmission.

Supports all DVB-SHA/SHB modulation features for hybrid satel- * DVB-SH Code Combing mode

lite/terrestrial broadcasting including SHA COFDM modulation « Optional RF Outputs: 30 MHz - 1 GHz, 1452 - 1492 MHz,
and SHB Time-Division Multiplexing (TDM) as well as intra SH- 1610- 1675 MHz, 1980 - 2010 MHz, 2560 - 2690 MHz

frame time-interleaver compensation to permit code combining
at the receiver.

Standards Supported
« ATSC and ATSC-M/H compliant with A/53, A/54, A/64, A/110
and A/153
« CMMB compliant with GY/T 220.1-2006 and 220.2-2006
« DTMB compliant with GB20600-2006 and GY/T 229.1-2008

« DAB, DAB+ and T-DMB compliant with ETSI DAB
standards and EU147

« DVB-SH(A) and DVB-SH(B) compliant with ETSI standards
« DVB-T/H compliant with ETSI standards

« DVB-T2 compliant with EN 302 755, TS 102 773 and
TS 102831

« ISDB-T/Ts compliant with ARIB STD-B31, ARIB STD-B10,
ABNT NBR 15601:2007, SBTVD NO1 and SBTVD NO3
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Universal Modulator
Model: DVU 5000

Description and Application

Overview

The UBS Universal Modulator Series utilizes the innovative UBS Universal
Waveform engine, supporting all world digital standards for terrestrial
broadcasting, including hybrid satellite/terrestrial systems.

The modular, state of the art design allows transmitter manufacturers
and network operators to integrate the DVU 5000 into a system/network
with relative ease. This open architecture design enables carriers to take
advantage of a proven, robust platform while designing networks to
meet current and future broadcast standards.

The Universal Modulator can be factory configured with the necessary
hardware to support one, two or all the waveforms listed above. The
user can easily switch from one waveform to another through soft-
ware selection. UBS"modulators can also be upgraded in the field as
standards evolve.

Using the latest technology, UBS has developed a direct conversion
process that allows the Universal Modulator to provide an RF output
from 470 MHz to 860 MHz with superior shoulders and MER. A range
of optional RF outputs including -Band and S-Band frequencies are
also available and suitable for a wide range of international frequency
assignments for both terrestrial and satellite uplink systems.

This series incorporates all of UBS high performance signal process-
ing stages including integrated linear and non-linear pre-correctors.
Full remote management and control as well as remote firmware and
waveform upgrades are provided.

Signal Inputs

The DVU 5000 is provided with two serial DVB-ASI inputs and two serial
G.703/G.704 inputs. The DVB-ASI inputs accept a MPEG-2 TS, a CMMB
multiplex stream, a T2-MI stream or an ISDB-T/T8 multiplexed TS. The
G.703/G.704 inputs are used in DAB mode and accept either NA or NI
signals. Optionally, two serial SMPTE-310M inputs can be installed.

The DVU 5000 also support a GbE Transport Stream input based on Pro-
MEG CoP #3 / SMPTE 2022 protocol (DAB excluded).

The DVB-ASI, G.703/G.704 and SMPTE-310M inputs can be auto-
matically selected, or assigned by the user. The automatic switching
provides near seamless switching to a secondary transport stream in
case the primary transport stream source fails (a truly valuable feature
for broadcast applications.)

Unique Broadband Systems Ltd.

RF Output
The standard RF output covers a frequency range of 470 to 860 MHz in
1 Hz steps. 30 MHz to 1 GHz as well as L-Band and S-Band frequencies
are optional.

The output level is adjustable from =10 dBm to 0 dBm (0 dBm to 10 dBm
optional),in 0.1 dB steps and the user can set the polarity of the spectrum
to Inverted or Non-inverted as required.

The direct conversion process offers superior performance with Shoulder
Levels < -55 dBc and MER > 45 dB.

Adaptive Non-linear Pre-corrector

The Adaptive Non-linear Pre-corrector is a superior pre-distortion solu-
tion that compensates for RF Power Amplifier non-linearities including
AM/AM and AM/PM distortion and protects against IMD and spectral
regrowth while maximizing EVM performance.

The complex signal processing is done in the RF domain and supports a
fully adaptive operation: the feedback signal (HPA output) is compared
to the modulator’s RF output signal (HPA input) in order to optimize the
correction which will improve the shoulders of the RF output.

The Adaptive Non-Linear Pre-Corrector is not recommended for satellite
uplink applications as it can only correct for the signal distortion from
the ground-based transmitter and not the full signal path distortion. The
Manual Pre-Corrector can be configured for the full system path.

Manual Linear and Non-linear Digital Pre-correctors

The manual linear and non-linear digital pre-correctors are used to
maximize the performance of the transmitter in which the modulator
is installed.

+ The Non-linear pre-corrector balances out gain and phase non-lineari-
ty in the transmitter RF power amplifier, thereby significantly reducing
the in-band and out of band intermodulation products. Optimizing
the transmitter’s performance will extend the coverage area. The per-
formance requirement of the transmitter output filter, which is used
to suppress radiation in adjacent channels below a maximum allowed
level, will also be eased.

- The Linear pre-corrector balances out level and group delay varia-
tions that are seen across the channel bandwidth and caused by the
transmitter mask filter and/or channel combiner filters. The linear
optimization of the transmitter’s radiated signal allows the receiver’s
channel equalizer to focus all of its correction capacity on level and
group delay errors originating from the actual transmission path.
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Unique Broadband Systems Ltd.

Description and Application

Web Interface

This feature allows remote control of the DVU 5000 via Ethernet interface
and is based on an internal Web server. The Web pages stored on the
Web server are designed as a complete graphical user interface (GUI) for
testing the status and setting the parameters of the modulator. The Web
Interface concept is popular because remote control with this system
only requires a standard computer with a network interface card (NIC) and
aWeb browser (Microsoft Internet Explorer, Firefox, etc.).

SNMP Client

This feature allows remote control of the DVU 5000 in accordance with
the SNMP protocol (Get, Set and SNMP traps). This remote control feature
is intended for systems solutions where it is desired to integrate the con-
trol of a range of SNMP compliant equipment in a common management
system.

Optionally, the DVU 5000 RS232 interface can be dedicated for
communication with a 3rd party UPS. In this case, the modulator is
configured with an extra set of SNMP parameters and will actively
monitor the UPS.

Product Specifications | Signal Processing

CMMB Mode

FFT Mode 4K
Guard Interval 1/8
Code Rate (LDPC) 1/2,3/4

Constellation BPSK, QPSK, 16-QAM
Mode 1, Mode 2, Mode 3

RS(240,240); RS(240, 224); RS(240,192);

Byte Interleave

Reed Solomon Coding

Universal Modulator
Model: DVU 5000

Machine to Machine Interface

Depending on the waveform selected, the Universal Modulator RS232,
RS485 or Ethernet ports can be used as a machine to machine interface.
This is a valuable feature when control of an external power amplifier is
required.

Internal GPS or GPS/GLONASS Receiver (optional)

The DVU 5000 can be equipped with an internal GPS or GPS/GLONASS
receiver. In this case, the frequency references for the modulator and up-
converter are derived from the internal GPS or GPS/GLONASS receiver.

DTMB Mode
FFT Mode 3780, Single Carrier

945, 595, 420 symbols

04,06,08

QPSK, 4QAM-NR, 16-QAM, 32-QAM, 64-QAM
500 us, 666.67 us or 571.43 us

1.5 kHz, 1.75 kHz, 2 kHz

Guard Interval
Code Rate
Constellation
Frame Duration

Sub-carrier Spacing

RS(240,176) Time Interleaver 240, 720 symbols
Scrambling Modes 0,1,23,4,56,7 Network Mode SFN and MFN
Number of Time Slots 40 Bandwidth 8 MHz, 7 MHz, 6 MHz
Number of simultaneous 40 Input MPEG-2 Transport Stream or GbE TS
multiplexed frames
Network Mode SFN and MFN
Bandwidth 8 MHz

Transmission Time delay Adjustable, range: £500 ms, step 100 ns

Input CMMB Multiplex Stream or GbE TS

Time Information Input RS232 serial port for GPS TOD Information
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Universal Modulator
Model: DVU 5000

Product Specifications | Signal Processing

DVB-T/H Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Network Mode
Bandwidth

Input

DVB-T2 Mode
FFT Mode

Guard Interval
Code Rate
PLP Constellation

L1 Post Constellation
FEC

Network Mode
Bandwidth

Time Interleaving
Pilot Pattern
Input

DVB-SHA/SHB Mode
Multiplexing Schemes
OFDM FFT Mode (A)
Guard Interval (A)
Code Rate (A)
Constellation (A)
Network Mode (A)
TDM Mapping (B)

TDM Roll-off Factor (B)
Turbo Code (A & B)
Bandwidth (A &B)
Time Interleaver (A & B)

Input (A &B)

2k, 4k, 8k

1/4,1/8,1/16,1/32

1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM

Alpha - 1, 2 and 4 for 16-QAM and 64-QAM
SFNand MFN

8 MHz, 7 MHz, 6 MHz, 5 MHz

MPEG-2 Transport Stream or GbE TS

1k, 2k, 4k, 8k, Extended 8k, 16k,
Extended 16k, 32k, Extended 32k

1/128,1/32,1/16,19/256,1/8,19/128,1/4
1/2,3/5,2/3,3/4,4/5,5/6

QPSK, 16-QAM, 64-QAM, 256-QAM
(normal or rotated)

BPSK, QPSK, 16-QAM, 64-QAM
Short (16k), Normal (64k)
MFN, SEN-SISO, SFN-MISO

1.7 MHz, 5 MHz, 6 MHz, 7 MHz, 8 MHz,
10 MHz

Adjustable
PP1 to PP8

T2-MI control

Input steam monitoring
PCR restamping

TS Bit Rate Adaptation

OFDM (A), TDM (B)

1k, 2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,1/3,1/4,1/5,2/3,2/5,2/7,2/9
QPSK, 16-QAM

SFN-and MFN

QPSK, 8-PSK, 16-APSK
0.15,0.25,0.35

3GPP2 encoding

8 MHz, 7 MHz, 6 MHz, 5 MHz, 1.7 MHz
From 100 ms to several seconds

MPEG-2 Transport Stream or GbE TS

ATSC Mode
Supported Mode
Network Mode
Bandwidth
Input

ISDB-T/Ts Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Carrier Spacing
Time Interleaver
Network Mode
Bandwidth

Input

DAB Mode

Transmission Mode

Processing Delay

Transmitter Delay
Transmitter Offset Delay
Network Padding Delay
MNSC Control

Input Signal

Input Selection

Input Error Condition

Test Mode

Unique Broadband Systems Ltd.

8VSB, M/H
SFN and MFN
6 MHz

MPEG-2 Transport Stream, SMPTE-310M or
GbETS

2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM, DQPSK

up to 3 layers

1 kHz, 2 kHz, 4 kHz

Oto16

Hierarchical, SFN (IIP packets) and MFN
6 MHz

ISDB-T/Ts Multiplexed Transport Stream or
GbETS

v
Automatically selected from the ETI stream
or set via any control interface

Mode I: 156000 usec, Mode II: 84000 usec
Mode Ill: 84000 usec, Mode V: 108000 usec

Up to 2.4 sec, step 1 usec

0to 2047 usec, step 1 usec

0to 1.5 second

Transmitter Identification Information (TlI)

ETI (NI) 2.048 MHz short haul or
ETI (NA) for E1 interface - ETSI 300 799

Dual NA with seamless switchover
NI or NA with automatic detection
Manual lock to input 1 or 2

Input CRC violations (User selectable)

DAB mode |, II, lll, IV, CW mode, Two tone,
24-tone, 48 tone, 96 tone comb
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Wireless Broadband and Broadcasting Solutions

Universal Modulator
Model: DVU 5000
Unique Broadband Systems Ltd.
- UNIVERSAL MODULATOR  DWU 5000 u .:‘“: - -,
_%% J ‘:5‘ EAECUTE : T
‘_‘_ WEYTYTE? WYTETE? STETETET SETETT TETEET SETETE TFTETET FTTETTT ITFETTT STaTET i}“‘

Front Panel

Product Specifications

Inputs

DVB-ASI IN-A, IN-B
G.703/G.704 IN-A, IN-B
SMPTE-310M IN-A, IN-B
GbE Transport Stream

(DAB excluded)

HPAFB

Clock Reference - 10 MHz

Time Reference - 1 PPS

Time Information Input

Monitoring Outputs
DVB-ASI OUT-A, OUT-B
G.703/G.704 OUT-A, OUT-B
RF Monitor

Reference Monitor

2 inputs: BNC (F), 75 Q
2 inputs: BNC (F), 50 Q
2 inputs (optional): BNC (F), 75 Q

Protocol: Pro-MPEG CoP #3/
SMPTE 2022
Connector: RJ45

SMA (F), 50 Q

Connector: BNC (F), 50 Q
Frequency: 10 MHz
Level: 0 dBm to 15 dBm

Connector: BNC (F), 50 Q
Frequency: 1 PPS

Level: TTL

Trigger: Positive transition

Connector: RS232 Interface for GPS TOD
information (CMMB mode only)

2 outputs: BNC (F) 75 Q
2 outputs: BNC (F), 50 Q

Connector: SMA (F)
Impedance: 50 Q
Level: 30 dB below RF output

Connector: BNC (F)
Frequency: 10 MHz
Level: 2 Vpp
Impedance: 50 Q

Control Interfaces
Front Panel

Ethernet Interface
USB Interface

RS232 Interface

RS485 Interface
CLI

(Command Line Interface)
Web GUI

SNMP Control Interface

Alarm Relays

Machine to Machine
Interface

LCD display and cursor/ execute keys

Connector: 2x RJ45
Speed: 10/100/1000 Base-T

Connector: USB Type B

Connector: 9-pin SUB-D Male
Serial port for GPS TOD information
(CMMB mode only)

Connector: 9-pin SUB-D Female

Connector: USB (HyperTerminal) or
Ethernet (HyperTerminal and Telnet)

Internet Explorer, Firefox, etc.
Connector: Ethernet

Connector: Ethernet
Note: MIBs are provided

Connector: RS232 and RS485
2 Dry Contact Alarm relays, triggered
by any major alarm.

Connector: Ethernet for all waveforms

or RS485 for all waveforms
or RS232 for all waveforms
except CMMB
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Universal Modulator

Model: DVU 5000

Unique Broadband Systems Ltd.

out

Rear Panel

Product Specifications

RF Output
Connector

Frequency Range

Frequency Step Size
Frequency Stability

Spectrum Polarity

Level

Level Stability
Return Loss
Shoulder Level

Spurious Level Outside
Channel

MER

Amplitude Flatness

Group delay response:

Phase Noise SSB
(measured @ 474 MHz)

DAB Output Spectrum
Mask

N-type (F), 50 Q

470 MHz - 860 MHz

30 MHz - 1 GHz (optional)

1452 MHz - 1492 MHz (optional
1610 MHz - 1675 MHz (optional
1980 MHz - 2010 MHz (optional
2560 MHz - 2690 MHz (optional

1 Hz

Internal reference 0.05ppm / or in
accordance with external ref. accuracy

Inverted or non-inverted, selectable

-10 dBm to 0 dBm in 0.1 dB step
(optional 0 dBm to 10 dBm)

+03dB

>20dB

< -55 dBc (Note 2)
<-60 dBm

> 45 dB (Note 3)
> 42 dB (DVB-T2)

Center frequency +3.8 MHz: +0.3 dB
(Note 4)

Center frequency +3.8 MHz: +10 ns
(Note 4)

10 Hz: < -60 dBc/Hz
100 Hz: < -85dBc/Hz
1 kHz: <-100 dBc/Hz
10 kHz: <-105 dBc/Hz
100 kHz: <-120 dBc/Hz
1 MHz: <-135dBc/Hz

Compliant with ETS 300 401

Note 2: Shoulder measurements were performed with Agilent E4443A PSA Series

Spectrum Analyzer.

Note 3: MER measurements were performed on a DVB-T waveform with an Agilent E4443A

PSA Series Spectrum Analyzer in conjunction with Agilent E92858B Digital Video Analysis

Modulation software.

Note 4: Levels are measured in 10 kHz bandwidth, where 0 dB is the level of the carriers at

the edge of the spectrum. Harmonics and spurious are not included.
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Unique Broadband Systems Ltd.

Product Specifications

Adaptive Non-linear Pre-correction

HPA FB Connector

Level
Frequency

Spectral Regrowth
Reduction

To be coupled from the PA output when
the Adaptive Pre-corrector is used

-15dBm to 0 dBm
470 MHz to 860 MHz
7 dB +2 dB (Note 4)

Manual Digital Pre-Correction

Non-Linear Pre-Correction

Curve Formats
Amplitude Scale
Correction Points

Spectral Regrowth
Reduction

Phase Correction

Linear Pre-Correction
Correction Points
Point Spacing
Amplitude Correction

Amplitude Resolution

Group Delay Correction

Group Delay Resolution

Peak Power Clip Level

S 21 and VONI
Linear and Logarithmic
Max. 256, user-defined position

Max. 12 dB, subject to available headroom

-6 to +30 degrees, subject to available
headroom

61

1/60 of nominal spectrum BW
+10dB

0.01d8B

+2000 ns

Tns

+17dBto+7dB
(peak power relative to average RMS level)

Note 5: Greater improvement is possible under particular applications. Performance

depends upon power level and waveform.

Document 56803-UNIV-S07-21

Power Supply
Voltage

Frequency

Power Consumption
Harmonic Correction

Environmental

Operating Temperature

Storage Temperature

Relative Humidity
(operating/storage)

Cooling

Mechanical
Size

Dimension (W x H x D)

Weight

Transport and Storage

ETSI Compliance

Essential Requirement

R&TTE Directive 1995/5/EC

Safety
Health
EMC
Radio

CE Compliance

This equipment is CE Compliant.

e 06780

(specifications are subject to change without notice)

Universal Modulator

Model: DVU 5000

100 - 240 VAC
50-60Hz

max. 45 VA (70 VA with +10 dBm RF
amplifier and GPS receiver installed)

EN61000-3-2

0°C to +50°C (+32°F to +122°F)
-30°C to +70°C (-22°F to +158°F)

max. 95%

Temperature controlled fan to assist natural
convection

1 U of 19"wide cabinet

483mm x 44mm x 521Tmm
(19"x 1.75"x 20.5")

6 kg (13 Ibs)
Vibration acc. to IEC Publ.68

Standard / Specification

EN 60950-1: 2001, A11: 2004 First Edition
Not Applicable. No Antenna
EN 301 489-1V1.8.1

EN 302 296V1.1.1

(The technical requirement of Clause 4.3 was
substituted for Clause 8.2 of EN 301 489-1
using the Class A limits specified in Table 4.)
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Wireless Broadband and Broadcasting Solutions

OEM Universal Modulator

Unique Broadband Systems Ltd.

Models: DVU 2001 and DVU 2002 (Board versions)
DVU 2010 and DVU 2025 (Enclosed versions)

Product Features

« Direct RF output from 470 MHz to 860 MHz in 1 Hz steps
(30 MHz to 1 GHz optional)

« Superior Shoulders and MER
« SFN and MFN Support

« Adaptive Non-linear Pre-corrector

» Manual Linear and Non-linear Digital Pre-correction DVU 2001

« GbE Transport Stream Input based on Pro-MPEG Forum
CoP #3/SMPTE 2022

e Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

« Available in both enclosed and board version

New Features DVU 2002

DVB-T2, DVB-SHA/SHB and Optional GPS Receiver

Supports all DVB-T2 modulation features including T2-Ml interface
support, single and multiple Physical Layer Pipes (PLPs), MFN/SFN
operation and SISI/MISO transmission.

Supports all DVB-SHA/SHB modulation features for hybrid satel-
lite/terrestrial broadcasting including SHA COFDM modulation
and SHB Time-Division Multiplexing (TDM) as well as intra SH-
frame time-interleaver compensation to permit code combining
at the receiver.

DVU 2010

The modulator can be equipped with an on-board GPS receiver
which provides 10 MHz and 1PPS reference signals.

Standards Supported

« ATSC and ATSC-M/H compliant with A/53, A/54, A/64, A/110
and A/153

« CMMB compliant with GY/T 220.1-2006 and 220.2-2006
« DTMB compliant with GB20600-2006 and GY/T 229.1-2008

« DAB, DAB+ and T-DMB compliant with ETSI DAB
standards and EU147

« DVB-T/H and DVB-T2 compliant with ETSI standards

DVU 2025

« DVB-SH(A) and DVB-SH(B) compliant with ETSI standards

« ISDB-T/Ts compliant with ARIB STD-B31, ARIB STD-B10,
ABNT NBR 15601:2007, SBTVD NO1 and SBTVD N03
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OEM Universal Modulator

Models: DVU 2001 and DVU 2002 (Board versions)
DVU 2010 and DVU 2025 (Enclosed versions)

Description and Application

Overview

The UBS Universal Modulator Series utilizes the innovative UBS Universal
Waveform engine, supporting all world digital standards for terrestrial
broadcasting, including hybrid satellite/terrestrial systems.

The modular, state of the art design allows transmitter manufacturers
and network operators to integrate the modulator into a system/net-
work with relative ease. This open architecture design enables carriers to
take advantage of a proven, robust platform while designing networks to
meet current and future broadcast standards.

The Universal Modulator can be factory configured with the necessary
hardware to support one, two or all the waveforms listed above. The
user can easily switch from one waveform to another through soft-
ware selection. UBS"modulators can also be upgraded in the field as
standards evolve.

Using the latest technology, UBS has developed a direct conversion
process that allows the Universal Modulator to provide an RF output
from 470 MHz to 860 MHz with superior shoulders and MER. A range of
optional RF outputs including 30 MHz to 1 GHz are also available.

This series incorporates all of UBS high performance signal process-
ing stages including integrated linear and non-linear pre-correctors.
Full remote management and control as well as remote firmware and
waveform upgrades are provided.

Signal Inputs

The OEM Modulators are provided with two serial DVB-ASI inputs
and two serial G.703/G.704 inputs. The DVB-ASI inputs accept a
MPEG-2 TS, a CMMB multiplex stream, a T2-M| stream or an ISDB-T/TB
multiplexed TS. The G.703/G.704 inputs are used in DAB mode and ac-
cept either NA or NI signals.

The OEM Modulators also support a GbE Transport Stream input based
on Pro-MEG CoP #3 / SMPTE 2022 protocol (DAB excluded).

The DVB-ASI and G.703/G.704 inputs can be automatically selected, or
assigned by the user. The automatic switching provides near seamless
switching to a secondary transport stream in case the primary transport
stream source fails (a truly valuable feature for broadcast applications.)

Unique Broadband Systems Ltd.

RF Output
The standard RF output covers a frequency range of 470 MHz to
860 MHz in 1 Hz steps. 30 MHz to 1 GHz RF output is also available.

The output level is adjustable from —10 dBm to 0 dBm in 0.1 dB steps and
the user can set the polarity of the spectrum to Inverted or Non-inverted
as required.

The direct conversion process offers superior performance with Shoulder
Levels < -55 dBc and MER > 45 dB.

Adaptive Non-linear Pre-corrector

The Adaptive Non-linear Pre-corrector is a superior pre-distortion solu-
tion that compensates for RF Power Amplifier non-linearities including
AM/AM and AM/PM distortion and protects against IMD and spectral
regrowth while maximizing EVM performance.

The complex signal processing is done in the RF domain and supports a
fully adaptive operation: the feedback signal (HPA output) is compared
to the modulator’s RF output signal (HPA input) in order to optimize the
correction which will improve the shoulders of the RF output.

The Adaptive Non-Linear Pre-Corrector is not recommended for satellite
uplink applications as it can only correct for the signal distortion from
the ground-based transmitter and not the full signal path distortion. The
Manual Pre-Corrector can be configured for the full system path.

Manual Digital Linear and Non-linear Pre-corrector
The digital linear and non-linear pre-correctors are used to maximize the
performance of the transmitter in which the modulator is installed.

- The Non-linear pre-corrector balances out gain and phase non-lineari-
ty in the transmitter RF power amplifier, thereby significantly reducing
the in-band and out of band intermodulation products. Optimizing
the transmitter’s performance will extend the coverage area. The per-
formance requirement of the transmitter output filter, which is used
to suppress radiation in adjacent channels below a maximum allowed
level, will also be eased.

- The Linear pre-corrector balances out level and group delay varia-
tions that are seen across the channel bandwidth and caused by the
transmitter mask filter and/or channel combiner filters. The linear
optimization of the transmitter’s radiated signal allows the receiver’s
channel equalizer to focus all of its correction capacity on level and
group delay errors originating from the actual transmission path.
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Unique Broadband Systems Ltd.

Description and Application

Web Interface

This feature allows remote control of the OEM Modulator via an Ethernet
interface and is based on an internal Web server. The Web pages stored
on the Web server are designed as a complete graphical user interface
(GUI) for testing the status and setting the parameters of the modulator.
The Web Interface concept only requires a standard computer with a net-
work interface card (NIC) and a Web browser (Microsoft Internet Explorer,
Firefox, etc).

OEM Universal Modulator

Models: DVU 2001 and DVU 2002 (Board versions)
DVU 2010 and DVU 2025 (Enclosed versions)

SNMP Client

This feature allows remote control of the OEM Modulator in accordance
with the SNMP protocol (Get, Set and SNMP traps). This remote control
feature is intended for systems solutions where it is desired to integrate
the control of a range of SNMP compliant equipment in a common man-
agement system.

Machine to Machine Interface

Depending on the waveform selected, the modulator RS232, RS485 or
Ethernet ports can be used as a machine to machine interface. This is a
valuable feature when control of an external power amplifier is required.

Product Specifications | Signal Processing

ATSC Mode

Supported Mode 8VSB, M/H

Network Mode SFN and MFN

Bandwidth 6 MHz

Input MPEG-2 Transport Stream, SMPTE-310M or
GbETS

CMMB Mode

FFT Mode 4K

Guard Interval 1/8

Code Rate (LDPC) 1/2,3/4

Constellation BPSK, QPSK, 16-QAM
Mode 1, Mode 2, Mode 3

RS(240,240); RS(240, 224); RS(240,192);

Byte Interleave

Reed Solomon Coding

RS(240,176)
Scrambling Modes 01,234,567
Number of Time Slots 40
Number of simultaneous 40
multiplexed frames
Network Mode SFN and MFN
Bandwidth 8 MHz

Transmission Time delay Adjustable, range: £500 ms, step 100 ns
Input CMMB Multiplex Stream or GbE TS

Time Information Input RS232 serial port for GPS TOD Information

DTMB Mode
FFT Mode
Guard Interval
Code Rate
Constellation
Frame Duration
Sub-carrier Spacing
Time Interleaver
Network Mode
Bandwidth
Input

ISDB-T/Ts Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Carrier Spacing
Time Interleaver
Network Mode
Bandwidth

Input

3780, Single Carrier

945, 595, 420 symbols

04,06,08

QPSK, 4QAM-NR, 16-QAM, 32-QAM, 64-QAM
500 us, 666.67 us or 571.43 us

1.5 kHz, 1.75 kHz, 2 kHz

240, 720 symbols

SFN and MFN

8 MHz, 7 MHz, 6 MHz

MPEG-2 Transport Stream or GbE TS

2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM, DQPSK

up to 3 layers

1 kHz, 2 kHz, 4 kHz

0to 16

Hierarchical, SFN (IIP packets) and MFN
6 MHz

ISDB-T/Ts Multiplexed Transport Stream or
GbETS
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OEM Universal Modulator

Models: DVU 2001 and DVU 2002 (Board versions)
DVU 2010 and DVU 2025 (Enclosed versions)

Product Specifications | Signal Processing

DVB-T/H Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Network Mode
Bandwidth

Input

DVB-T2 Mode
FFT Mode

Guard Interval
Code Rate
PLP Constellation

L1 Post Constellation
FEC

Network Mode
Bandwidth

Time Interleaving
Pilot Pattern
Input

2k, 4k, 8k

1/4,1/8,1/16,1/32

1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM

Alpha - 1, 2 and 4 for 16-QAM and 64-QAM
SFNand MFN

8 MHz, 7 MHz, 6 MHz, 5 MHz

MPEG-2 Transport Stream or GbE TS

1k, 2k, 4k, 8k, Extended 8k, 16k,
Extended 16k, 32k, Extended 32k

1/128,1/32,1/16,19/256,1/8,19/128,1/4
1/2,3/5,2/3,3/4,4/5,5/6

QPSK, 16-QAM, 64-QAM, 256-QAM
(normal or rotated)

BPSK, QPSK, 16-QAM, 64-QAM
Short (16k), Normal (64k)
MFN, SEN-SISO, SFN-MISO

1.7 MHz, 5 MHz, 6 MHz, 7 MHz, 8 MHz,
10 MHz

Adjustable
PP1 to PP8

T2-MI control

Input steam monitoring
PCR restamping

TS Bit Rate Adaptation

DVB-SHA/SHB Mode
Multiplexing Schemes
OFDM FFT Mode (A)
Guard Interval (A)
Code Rate (A)
Constellation (A)
Network Mode (A)

TDM Mapping (B)

TDM Roll-off Factor (B)
Turbo Code (A &B)
Bandwidth (A & B)
Time Interleaver (A &B)
Input (A &B)

DAB Mode

Transmission Mode

Processing Delay

Transmitter Delay
Transmitter Offset Delay
Network Padding Delay
MNSC Control

Input Signal

Input Selection

Input Error Condition
Test Mode

Unique Broadband Systems Ltd.

OFDM (A), TDM (B)

1k, 2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,1/3,1/4,1/5,2/3,2/5,2/7,2/9
QPSK, 16-QAM

SFNand MFN

QPSK, 8-PSK, 16-APSK
0.15,0.25,0.35

3GPP2 encoding

8 MHz, 7 MHz, 6 MHz, 5 MHz, 1.7 MHz
From 100 ms to several seconds
MPEG-2 Transport Stream or GbE TS

ALV
Automatically selected from the ETI stream
or set via any control interface

Mode [: 156000 usec, Mode II: 84000 usec
Mode Ill: 84000 usec, Mode V: 108000 usec

Up to 2.4 sec, step 1 usec

0to 2047 usec, step 1 usec

0to 1.5 second

Transmitter Identification Information (TII)

ETI (NI) 2.048 MHz short haul or
ETI (NA) for E1 interface - ETSI 300 799

Dual NA with seamless switchover
NI or NA with automatic detection
Manual lock to input 1 or 2

Input CRC violations (User selectable)

DAB mode |, II, IIl, IV, CW mode, Two tone,
24-tone, 48 tone, 96 tone comb
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OEM Universal Modulator

Models: DVU 2001 and DVU 2002 (Board versions)
DVU 2010 and DVU 2025 (Enclosed versions)

Unique Broadband Systems Ltd.

Product Specifications

s Agilent 11:09:18 Feb 3, 2010

Inputs i o Mkl 4100 NMHz
Ref 30 dBm fAtten 10 dB -59.929 dB
DVB-ASI IN-A, IN-B  DVU 2001/2025:BNC (F), 75 Q EUSS"’D
DVU 2002/2010: SMA (F), 50 O 1g USRS USSR RS DU S O
% B ———
G.703/G.704 IN-A,IN-B DVU 2001/2025: BNC (F), 50 O
DVU 2002/2010: SMA (F), 50 Q
GbE Transport Stream Protocol: Pro-MPEG CoP #3 /
(DAB excluded) SMPTE 2022 kggv
Connector: RJ45 L S2)
$3 FC
GPS Input DVU 2001/2002: MCX, 50 Q e ]
DVU 2010/2025: SMA (F), 50 Q f$>50k o o
wp
HPAFB DVU 2001/2002: MCX, 50 Q
DVU 2010/2025: SMA (F), 50 Q
Center 391.650 MHz Span 10 MHz
Clock Reference - 10 MHz DVU 2001/2025: BNC (F), 50 Q *Res BH 10 kiz VBH 10 kHz Sweep 381.3 ms (601 pts)
(Note 4) DVU 2002/2010: SMA (F), 50 Q Shoulder Level
Level: 0 dBmto 15 dBm
Time Reference - 1 PPS DVU 2001/2025: BNC (F), 50 Q D SurbiaksMehrics
(Note 4) DVU 2002/2010: SMA (), 50 Q MER: 53298 & EVW [2TE12 Zims
. Fi Eror -13.342 H
Leveb TIL N FIMS Mo Eor 0158 Zme Peak Mag Error: 0.761 %
Trigger: Positive transition RMS Phase Enor: 0.109 degms  Peak Phase Erar: 0.576 deg
18 Gain lmb: 0.00125 4B |0 Quad Skew: 0.039 deg
] 00 0o
12 o1
RF Output 24 01 01
. 36 00
Connector DVU 2001/2002: SMA (F), 50 Q or a8 0000000 00
N-type (F), 50 Q 50 o1
DVU 2010: SMA (F), 50 Q)
DVU 2025: N-type (F), 50 Q MER
Frequency Range 470 MHz - 860 MHz
30 MHz - 1 GHz (optional)
Frequency Step Size 1 Hz Ili Agilent B3:48:48 Jul 13, 2018 I Frequency
- - - Carrier Freq
Frequency Stability Internal reference 0.05ppm / or in LC:Q"P'EI: Frea 471 FHz Signal Track Off DANL OFf  Trig Free | 473599596 rihe
accordance with external ref. accuracy |Earrier Freq 473.9993960 Mz
Spectrum Polarity Inverted or non-inverted, selectable Carrier Power —0.77 dBn Atten 0.00 dB  Mkrl 10.0000 khz
Ref —50.00cBc,/H -112.40 dBic/H -
Level -10dBm to 0 dBm in 0.1 dB step éé?@ | mii Carrier
Level Stability +03dB Search Span
10 ki
Return Loss >26dB Taly Auto Han
LT
Shoulder Level <-55dBc (Note 1) l m Ry
Spurious Level Outside <-60 dBm W%nm Signal Track
Channel n |
MER >45dB (Note 2) Tracking»
>42dB (D\/B,Tz) 16 Hz Frequency Offset
. Copyright 2000-2009 Agilent Technologies |
Amplitude Flatness Center frequency +3.8 MHz: +0.3 dB
(Note 3) Phase Noise
Group Delay response Center frequency +3.8 MHz: £10 ns i ) )
(Note 3) Note 1: Shoulder measurements were performed with Agilent E4443A PSA Series
Spectrum Analyzer.
Phase Noise SSB 10 Hz: < -60dBc/Hz
(measured @ 474 MHz) 100 Hz: < -85dBc/Hz Note 2: MER measurements were performed on a DVB-T waveform with an Agilent E4443A
1 kHz: <-100 dBc/Hz PSA Series Spectrum Analyzer in conjunction with Agilent E92858 Digital Video Analysis

10 kHz: <-105 dBc/Hz

100 kHz:  <-120 dBc/Hz
1 MHz: <-135 dBc/Hz Note 3: Levels are measured in 10 kHz bandwidth, where 0 dB is the level of the carriers at

Modulation software.

the edge of the spectrum. Harmonics and spurious are not included.
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OEM Universal Modulator

Models: DVU 2001 and DVU 2002 (Board versions)
DVU 2010 and DVU 2025 (Enclosed versions)

Product Specifications

Monitoring Outputs
DVB-ASI OUT-A, OUT-B

G.703/G.704 OUT-A, OUT-B

RF Monitor

Clock Reference - 10 MHz
(Note 4)

Time Reference - 1 PPS
(Note 4)

Control Interfaces

Ethernet Interface

USB Interface

RS232 Interface

RS485 Interface

CLI

(Command Line Interface)
Web GUI

SNMP Control Interface

Alarm Relays

Machine to Machine
Interface

DVU 2001/2025: BNC (F), 75 Q
DVU 2002/2010: SMA (F), 50 Q

DVU 2001/2025: BNC (F), 50 Q
DVU 2002/2010: SMA (F), 50 Q

DVU 2001/2002: MCX, 50 Q or
SMA (F), 50 Q

DVU 2010/2025: SMA (F), 50 Q

Level: 30 dB below RF output

DVU 2001/2025: BNC (F)

DVU 2002/2010: SMA (F)
Impedance: High

Frequency: 10 MHz

Level: 10 dBm, + 2.5 dB sinewave

DVU 2001/2025: BNC (F)
DVU 2002/2010: SMA (F)
Impedance: High
Frequency: 1 PPS

Level: TTL

Trigger: Positive transition

Connector: 2x RJ45 (DVU 2001/2002/2010)
1x RJ45 (DVU 2025)
Speed: 10/100/1000 Base-T

Connector: USBType B

Connector: 9-pin SUB-D Male
Serial port for GPS TOD information
(CMMB mode only)

Connector: 9-pin SUB-D Female
(DVU 2001, 2002 & 2025 only)

Connector: USB (HyperTerminal) or
Ethernet (HyperTerminal and Telnet)

Internet Explorer, Firefox, etc.
Connector: Ethernet

Connector: Ethernet
Note: MIBs are provided

Connector: RS232 and RS485
2 Dry Contact Alarm relays, triggered by
any major alarm.

Connector: Ethernet for all waveforms

or RS485 for all waveforms
or RS232 for all waveforms
except CMMB

Unique Broadband Systems Ltd.

Manual Digital Pre-Correction

Non-Linear Pre-Correction

Curve Formats
Amplitude Scale
Correction Points
Gain Correction

Phase Correction

Linear Pre-Correction
Correction Points

Point Spacing
Amplitude Correction
Amplitude Resolution
Group Delay Correction
Group Delay Resolution

Peak Power Clip Level

S 21 and VONI

Linear and Logarithmic

Max. 256, user-defined position

Max. 12 dB, subject to available headroom

-6 to +30 degrees, subject to available
headroom

61

1/60 of nominal spectrum BW
+10dB

0.01dB

+2000 ns

1ns

+17dBto+7dB
(peak power relative to average RMS level)

Adaptive Non-linear Pre-correction

HPA FB Connector

Level
Frequency

Spectral Regrowth
Reduction

To be coupled from the PA output when
the Adaptive Pre-corrector is used

-15 dBm to 0 dBm
470 MHz to 860 MHz
7 dB +2 dB (Note 5)

Note 4: The “10MHz" and “1pps” are inputs, except when the modulator is equipped with

an on-board GPS receivers, where they become Monitoring Outputs (high impedance).

Note 5: Greater improvement is possible under particular applications. Performance

depends upon power level and waveform.
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Unique Broadband Systems Ltd.

Wireless Broadband and Broadcasting Solutions

Product Specifications

Power Supply

Voltage

Power Consumption

DVU 2001/2002 Connector
DVU 2010 Connector

DVU 2025 Connector

Mechanical

DVU 2001 Dimensions (BNC)
(WxHxD)

DVU 2002 Dimensions (SMA)
(WxHxD)

DVU 2001/2002 Weight

DVU 2010 Dimensions
(WxHxD)

DVU 2010 Weight

DVU 2025 Dimensions
(WxHxD)

DVU 2025 Weight

Environmental
Operating Temperature
Storage Temperature

Relative Humidity

12VDC

max. 40 Watts (with GPS reciever)
6 Pin Header

DC Jack, 2.1mm ID, 5.3mm OD

6 Pin Header

2584mm x 38mm x 175mm
(10.173"x1.5"x6.891")

2584mm x 19.9mm x 175mm
(10.173"x0.783"x 6.891")

0.25kg (0.5 Ibs.)

269.6mm x 29.5mm x 221mm
(10.613"x1.162"x 8.7")

1kg (2.2 Ibs)

308457mm x 40.894mm x 191.262mm

(12.144"x1.61"x 7.53")
1kg (2.2 Ibs.)

0°C to +50°C (+32°F to +122°F)
-30°Cto +70°C (-22°F to +158°F)

max. 95%

OEM Universal Modulator

Models: DVU 2001 and DVU 2002 (Board versions)
DVU 2010 and DVU 2025 (Enclosed versions)

Cooling Temperature controlled fan to assist
natural convection (DVU 2010 and DVU
2025 only)
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Unique Broadband Systems Ltd.

Product Features

« DVB-S2 compliant with EN 302 307

* 50 MHz to 180 MHz IF Output

« Supports QPSK, 8PSK, 16APSK and 32APSK constellations
« Superior MER performance

« WEB GUI, SNMP, Telnet remote control and software
upgrade

Optional Features

« L-Band output from 950 MHz to 2150 MHz

« Internal Power Amplifier with 0 dBm to +10 dBm output

Description and Application

Overview

The DVU 5000 DVB-S2 modulator utilizes the innovative UBS
Universal Waveform engine, supporting all world standards for
satellite, mobile and terrestrial digital broadcasts.

This open architecture design enables carriers to take advan-
tage of a proven, robust platform, while designing networks to
meet current and future broadcast standards.

This series incorporates all of UBS high performance signal
processing stages including integrated linear and non-linear
pre-correctors. Full remote management and control as well as
remote firmware and waveform upgrades are provided.

Wireless Broadband and Broadcasting Solutions

DVB-S2 Modulator
Model: DVU 5000

Application

The core function of the DVU 5000 is to modulate a MPEG-2
transport stream (ASI input) onto a DVB-52 compliant spectrum
(output) in accordance with the rules for channel coding and
modulation specified in the DVB-S2 standard EN 302 307.

RF Output

Using the latest technology, UBS has developed a direct con-
version process that allows the modulator to provide an IF out-
put from 50 MHz to 180 MHz, with superior shoulder and MER.
Optionally, the modulator can be configured with an [-Band out-
put from 950 MHz to 2150 MHz.

The output level is adjustable from =10 dBm to 0 dBm (optionally
from 0 to +10 dBm) with a step size of 0.1 dB. The user can set the
polarity of the spectrum to Inverted or Non-inverted as required.
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Wireless Broadband and Broadcasting Solutions

DVB-S52 Modulator

Model: DVU 5000
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Fig.1 - Front Panel

Product Specifications

Signal Processing
Modes

Constellations

FEC

Short FEC Frames
Normal FEC Frames

Code Rates

Pilots
Roll-off
Symbol Rate

Inputs
MPEG-2 Transport Stream
Clock Reference - 10 MHz

Monitoring Outputs
DVB-ASI OUT-A, OUT-B
RF Monitor

Reference Monitor

CCM (Constant Coding and Modulation)
VCM (Variable Coding and Modulation)

QPSK, 8PSK, T6APSK, 32APSK
BCH (inner), LDPC (outer)
16200

64800

QPSK-1/4,1/3,2/5,1/2,3/5,2/3,3/4,4/5,
5/6,8/9,9/10

8PSK - 3/5,2/3,3/4,5/6,8/9,9/10

16APSK - 2/3, 3/4,4/5, 5/6,8/9, 9/10

32APSK - 3/4,4/5,5/6,8/9,9/10

ON or OFF
35%, 25%, 20%
Up to 37.5 Mbaud, step 1 baud

2 DVB-ASI inputs: BNC (F), 75 Q

Connector: BNC (F)

Frequency: 10 MHz

Level: 100 mV - 3 Vpp

Impedance: 50 Q or High Impedance
(user selectable)

2 DVB-ASI outputs: BNC (F) 75 Q

Connector: BNC (F)
Impedance: 50 Q
Level: 30 dB below RF output

Connector: BNC (F)
Frequency: 10 MHz
Level: 2 Vpp
Impedance: 50 Q

IF/RF Output
Connector

Frequency
Frequency Stability

Spectrum Polarity

Level

Level Stability
Return Loss
Shoulder Level

Spurious Level Outside
Channel

MER
Amplitude Flatness
Group delay response

Phase Noise SSB
(measured @ 474 MHz)

Unique Broadband Systems Ltd.

[ ] -
[ T
i sazoar

N-type (F), 50 Q

50 MHz to 180 MHz, 1 Hz step
(optional 950 MHz to 2150 MHz, 1 Hz step)

Internal reference 0.05ppm / or in
accordance with external ref. accuracy

Inverted or non-inverted, selectable

-10 dBm to 0 dBm in 0.1 dB step
(optional 0 to 10 dBm)

+03dB
>20dB
<-55dBc
<-60 dBm

>45dB
+0.5dB
+10ns

< -85dBc/Hz
kHz: < -90 dBc/Hz
<-105 dBc/Hz
<-120 dBc/Hz
MHz: <-135dBc/Hz
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Unique Broadband Systems Ltd.

Product Specifications

Control Interfaces
Front Panel Interface

Ethernet Interface

USB Interface
RS232 Interface
RS485 Interface
CcL

(Command Line Interface)
Web Interface

SNMP Control Interface

Alarm Relays

RS485 Interface

Document 56803-DVBS2-S07-02

LCD display and cursor/ execute keys

Connector: 2x RJ45
Speed: 10/100/1000 Base-T

Connector: USB Type B
Connector: 9-pin SUB-D Male
Connector: 9-pin SUB-D Female

Connector: USB (HyperTerminal) or
Ethernet (HyperTerminal and Telnet)

Internet Explorer, FireFox, etc.
Connector: Ethernet

Connector: Ethernet
Note: MIBs can be provided

Connector: RS232 or RS485
2 Dry Contact Alarm relays
triggered by any major alarm

Connector: 9-pin SUB-D Female

- A

SATOVE
ANTENNA

Fig.2 - Rear Panel

Power Supply
Voltage
Frequency

Power Consumption

Harmonic Correction

Environmental
Operating Temperature
Storage Temperature

Relative Humidity
(operating/storage)

Cooling

Mechanical
Size

Dimension (W x H x D)

Weight

Transport and Storage

ETSI Compliance

Essential Requirement
R&TTE Directive 1995/5/EC

Safety
Health
EMC
Radio

CE Compliance

This equipment is CE Compliant.

(€ 06780

(specifications are subject to change without notice)

DVB-S2 Modulator
Model: DVU 5000

~ 100-240V; 2.5A; 50-60Hz

o
ASI
out

(€ 06780

100 - 240 VAC
50-60 Hz

max. 45 VA (70 VA with +10 dBm RF
amplifier installed)

EN61000-3-2

0°C to +50°C (+32°F to +122°F)
-30°C to +70°C (-22°F to +158°F)

max. 95%

Internal fans to assist natural convection

1 U of 19"wide cabinet

483mm x 44mm x 521Tmm
(19"x 1.75"x 20.5")

6 kg (13 Ibs)
Vibration acc. to IEC Publ.68

Standard / Specification

EN 60950-1: 2001, A11: 2004 First Edition
Not Applicable. No Antenna
EN 301 489-1V1.8.1

EN 302 296V1.1.1

(The technical requirement of Clause 4.3 was
substituted for Clause 8.2 of EN 301 489-1
using the Class A limits specified in Table 4.)

September 25 2013
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Unique Broadband Systems Ltd.

Product Features

« Direct RF output from 470 MHz to 860 MHz in 1 Hz steps
« Superior Shoulders and MER

« Single and multiple PLP(s)

« MFN and SFN (with full T2-MI support) operation

« SISO/MISO transmission

« Adaptive Non-linear Pre-corrector

« Manual Linear and Non-linear Digital Pre-correctors

« GbE Transport Stream Input based on Pro-MPEG Forum
CoP #3/SMPTE 2022

« Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

« DVB-T2 compliant with EN 302 755, TS 102 773 and
75102831

Optional Features

« Internal GPS or GPS/GLONASS Receiver
«0dBm to 10 dBm output
*30 MHz to 1 GHz output

Description and Application

Overview

The DVU 5000 DVB-T2 modulator utilizes the innovative UBS Universal
Waveform engine, supporting all world standards for mobile and terres-
trial digital broadcasts.

The modular, state of the art design allows transmitter manufacturers
and network operators to integrate the DVU 5000 into their system/net-
work with relative ease.

The DVU 5000 supports all DVB-T2 modulation features including T2-MI
interface support, single and multiple Physical Layer Pipes (PLPs), MFN/
SFN operation, and SISO/MISO transmission.

Using the latest technology, UBS has developed a direct conversion
process that allows the OEM Universal Modulator to provide an RF out-
put from 470 MHz to 860 MHz with superior shoulders and MER.

Wireless Broadband and Broadcasting Solutions

DVB-T2 Modulator
Model: DVU 5000

This DVU 5000 also incorporates UBS" Adaptive Non-linear Pre-cor-
rector and Manual Linear and Non-linear Digital pre-correctors. Full
remote management and control as well as remote firmware upgrades
are provided.

Signal Inputs

The DVU 5000 is provided with two serial DVB-ASI/ T2-Ml inputs, which
can be automatically selected, or assigned by the user. The automatic
switching provides near seamless switching to a secondary transport
stream in case the primary transport stream source fails.

The DVU 5000 also support a GbE Transport Stream input based on Pro-
MEG CoP #3 / SMPTE 2022 protocol.
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DVB-T2 Modulator
Model: DVU 5000

Description and Application

RF Output
The RF output covers a frequency range of 470 MHz to 860 MHz with
superior Shoulder Levels and MER performance.

The output level is adjustable from =10 dBm to 0 dBm (0 dBm to 10 dBm
optional), in 0.1 dB steps.

Adaptive Non-linear Pre-corrector

The Adaptive Non-linear Pre-corrector is a superior pre-distortion solu-
tion that compensates for RF Power Amplifier non-linearities including
AM/AM and AM/PM distortion and protects against IMD and spectral
regrowth while maximizing EVM performance.

The complex signal processing is done in the RF domain and supports a
fully adaptive operation: the feedback signal (HPA output) is compared
to the modulator’s RF output signal (HPA input) in order to optimize the
correction which will improve the shoulders of the RF output.

Note: The Adaptive Non-linear Pre-corrector is a standard feature on the
DVU 5000. The customer has the option to have this feature removed if
desired.

Manual Linear and Non-linear Digital Pre-correctors

The manual linear and non-linear digital pre-correctors are used to
maximize the performance of the transmitter in which the modulator
is installed.

«The Non-linear pre-corrector balances out gain and phase non-lineari-
ty in the transmitter RF power amplifier, thereby significantly reducing
the in-band and out of band intermodulation products. Optimizing
the transmitter’s performance will extend the coverage area. The per-
formance requirement of the transmitter output filter, which is used
to suppress radiation in adjacent channels below a maximum allowed
level, will also be eased.

- The Linear pre-corrector balances out level and group delay varia-
tions that are seen across the channel bandwidth and caused by the
transmitter mask filter and/or channel combiner filters. The linear
optimization of the transmitter’s radiated signal allows the receiver’s
channel equalizer to focus all of its correction capacity on level and
group delay errors originating from the actual transmission path.

Unique Broadband Systems Ltd.

Web Interface

This feature allows remote control of the DVU 5000 via Ethernet (TCP/IP).
The system is based on a Web server mounted inside the DVU 5000. The
Web pages stored on the Web server are designed as a complete graphi-
cal user interface (GUI) for testing the status and setting the parameters
of the modulator. The Web Interface concept is popular because remote
control with this system only requires a standard PC with a network inter-
face card (NIC) and a Web browser (Microsoft Explorer 6.0+).

SNMP Client

This feature allows remote control of the DVU 5000 in accordance with
the SNMP protocol (Get, Set and SNMP traps). This remote control feature
is intended for systems solutions where it is desired to integrate the con-
trol of a range of SNMP compliant equipment in a common management
system.

Optionally, the DVU 5000 RS232 interface can be dedicated for
communication with a 3rd party UPS. In this case, the modulator is
configured with an extra set of SNMP parameters and will actively
monitor the UPS.

Machine to Machine Interface

Depending on the waveform selected, the DVB-T2 Modulator RS232,
RS485 or Ethernet ports can be used as a machine to machine interface.
This is a valuable feature when control of an external power amplifier is
required.

Internal GPS or GPS/GLONASS Receiver (optional)

The DVU 5000 can be equipped with an internal GPS or GPS/GLONASS
receiver. In this case, the frequency references for the modulator and up-
converter are derived from the internal GPS or GPS/GLONASS receiver.
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DVB-T2 Modulator
Model: DVU 5000

Unique Broadband Systems Ltd.

@ rovsr
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Front Panel

Product Specifications

DVB-T2 Modulation and Signal Processing Inputs

FFT Modes 1k, 2k, 4k, 8k, Extended 8k, 16k, DVB-ASI/T2-MI 2 DVB-ASIinputs: BNC (F), 75 Q

Extended 16k, 32k, Extended 32k (IN-A, IN-B)
Guard Intervals 1/128,1/32,1/16,19/256,1/8,19/128, 1/4 GbE Transport Stream Protocol: Pro-MPEG CoP #3 /
Code Rates 1/2,3/5,2/3,3/4,4/5, 5/6 SMPTE 2022
Connector: RJ45
PLP Constellations QPSK, 16-QAM, 64-QAM, 256-QAM HPA FB SMA (), 50 Q

L1 Post Constellations
FEC

Network Modes
Bandwidth

Time Interleaving
Pilot Pattern
Test Modes

Input

Control Interfaces
Front Panel

Ethernet Interface

USB Interface
RS232 Interface
RS485 Interface
CLI

(Command Line Interface)

Web GUI

SNMP Control Interface

Alarm Relays

Machine to Machine
Interface

(normal or rotated)

BPSK, QPSK, 16-QAM, 64-QAM
Short (16k), Normal (64k)
MEN, SEN-SISO, SFN-MISO

1.7 MHz, 5 MHz, 6 MHz, 7 MHz, 8 MHz,
10 MHz

Adjustable
PP1 to PP8

Single Carrier (CW)
Carrier Removal (100 to 800 carriers)

T2-Ml control

Input steam monitoring
PCR restamping

TS Bit Rate Adaptation

LCD display and cursor/ execute keys

Connector: 2x RJ45
Speed: 10/100/1000 Base-T

Connector: USB Type B
Connector: 9-pin SUB-D Male
Connector: 9-pin SUB-D Female

Connector: USB (HyperTerminal) or
Ethernet (HyperTerminal and Telnet)

Internet Explorer, Flrefox, etc.
Connector: Ethernet

Connector: Ethernet
Note: MIBs can be provided

Connector: RS232 and RS485
2 Dry Contact Alarm relays, triggered by
any major alarm.

Connector: Ethernet, RS232 or R$485

Clock Reference - 10 MHz

(Note 1)

Time Reference - 1 PPS
(Note 1)

Monitoring Outputs

DVB-ASI/T2-MI
(OUT-A, OUT-B)

RF Monitor

Reference Monitor

Clock Reference - 10 MHz

(Note 1)

Time Reference - 1 PPS
(Note 1)

Connector: BNC (F)
Frequency: 10 MHz
Level: 0 dBm to 15 dBm
Impedance: 50 Q

Connector: BNC (F)
Frequency: 1 PPS

Level: TTL

Trigger: Positive transition
Impedance: 50 Q

2 DVB-ASI outputs: BNC (F) 75 Q

Connector: SMA (F)
Impedance: 50 Q
Level: 30 dB below RF output

Connector: BNC (F)
Frequency: 10 MHz
Level: 2Vpp
Impedance: 50

Connector: BNC (F), High Impedance
Frequency: 10 MHz
Level: 10 dBm, & 2.5 dB sinewave

Connector: BNC (F), High Impedance
Frequency: 1 PPS

Level: TTL

Trigger: Positive transition

Note 1: The “10MHz" and “1PPS" are inputs, except when the modulator is equipped with
an internal GPS or GPS/GLONASS receiver, where they become Monitoring Outputs (high
impedance).
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DVB-T2 Modulator

Model: DVU 5000

RF OUT1

Product Specifications

RF Output
Connector

Frequency Range

Frequency Step Size
Frequency Stability

Spectrum Polarity

Level

Level Stability
Shoulder Level
MER

Amplitude Flatness

Phase Noise SSB
(measured @ 474 MHz)

Spurious Level Outside
Channel

Return Loss

Note 2: Shoulder measurements were performed with Agilent E4443A PSA Series

Spectrum Analyzer.

Note 3: MER measurements were performed on a DVB-T2 waveform with an Agilent
E4443A PSA Series Spectrum Analyzer in conjunction with Agilent E9285B Digital Video

Analysis Modulation software.

N-type (F), 50 Q

470 MHz to 860 MHz
(30 MHz to 1 GHz optional)

1 Hz

Internal reference 0.05ppm / orin
accordance with external ref. accuracy

Inverted or non-inverted, selectable

-10dBm to 0 dBm in 0.1 dB step
(optional 0 dBm to 10 dBm)

+03dB
< -55 dBc (Note 2)
> 42 dB (Note 3)

Center frequency +3.8 MHz: +0.3 dB
(Note 4)

10 Hz: < -60 dBc/Hz
100 Hz: < -85dBc/Hz
1 kHz: < -90 dBc/Hz
10 kHz: <-105 dBc/Hz
100 kHz: <-120 dBc/Hz
1 MHz: <-135dBc/Hz

<-60dBm

>20dB

Unique Broadband Systems Ltd.

E ~ 100-240V; 2.5A; 50-60Hz

GPS ANT 1o

ASI
out

WS C€06780

Rear Panel

Adaptive Non-linear Pre-correction

Note 4: Levels are measured in 10 kHz bandwidth, where 0 dB is the level of the carriers at

the edge of the spectrum. Harmonics and spurious are not included.

Document 56803-DVBT2-S07-11

HPA FB Connector To be connected to the HPA output when
the Adaptive Pre-corrector is used

Level -15dBm to 0 dBm

Frequency 470 MHz to 860 MHz

Spectral Regrowth 7 dB +2 dB (Note 5)

Reduction

Manual Digital Pre-Correction

Non-Linear Pre-Correction

Curve Formats
Amplitude Scale
Correction Points

Spectral Regrowth
Reduction

Phase Correction

Linear Pre-Correction
Correction Points

Point Spacing
Amplitude Correction
Amplitude Resolution
Group Delay Correction
Group Delay Resolution

Peak Power Clip Level

(specifications are subject to change without notice)
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S 21 and VONVI
Linear and Logarithmic
Max. 256, user-defined position

Max. 12 dB, subject to available headroom

-6 to +30 degrees, subject to available
headroom

61

1/60 of nominal spectrum BW
+10dB

0.01dB

+2000 ns

1ns

+17dBto+7dB
(peak power relative to average RMS level)

Note 5: Greater improvement is possible under particular applications. Performance

depends upon power level and waveform.
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DVB-T2 Modulator

Model: DVU 5000
Unique Broadband Systems Ltd.
Product Specifications

Power Supply

Voltage 100 - 240 VAC

Frequency 50-60Hz

Power Consumption max. 45 VA (70 VA with +10 dBm RF
amplifier and GPS receiver installed)

Harmonic Correction EN61000-3-2

Environmental

Operating Temperature 0°C to +50°C (+32°F to +122°F)

Storage Temperature -30°C to +70°C (-22°F to +158°F)

Relative Humidity max. 95%

(operating/storage)

Cooling Fan to assist natural convection

Mechanical

Size 1 U of 19"wide cabinet

Dimension (W x H x D) 483mm x 44mm x 52Tmm
(19"%x 1.75"x 20.5")

Weight 6 kg (13 Ibs)

Transport and Storage Vibration acc. to IEC Publ.68

ETSI Compliance

Essential Requirement Standard / Specification

R&TTE Directive 1995/5/EC

Safety EN 60950-1: 2001, A11: 2004 First Edition

Health Not Applicable. No Antenna

EMC EN 301 489-1V1.8.1

Radio EN 302 296 V1.1.1
(The technical requirement of Clause 4.3 was
substituted for Clause 8.2 of EN 301 489-1
using the Class A limits specified in Table 4.)

CE Compliance

This equipment is CE Compliant.

(€ 06780
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Wireless Broadband and Broadcasting Solutions

2 Watt Universal Modulator
Model: DVU 5000A

Unique Broadband Systems Ltd.

Product Features

« Direct RF output from 470 to 860 MHz in 1 Hz steps

« Power Amplifier provides 2 Watt output for broadcast of
digital waveforms

« SFN and MFN Support
« Adaptive Non-linear Pre-corrector

« Manual Linear and Non-linear Digital Pre-correctors

« GbE Transport Stream Input based on Pro-MPEG Forum
CoP #3/SMPTE 2022

e Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

« Occupies only 1 RU of standard 19” cabinet space

New Features

DVB-T2

Supports all DVB-T2 modulation features including T2-Ml interface
support, single and multiple Physical Layer Pipes (PLPs), MFN/SFN
operation and SISO/MISO transmission.

Standards Supported

« ATSC and ATSC-M/H compliant with A/53, A/54, A/64, A/110

and A/153
« CMMB compliant with GY/T 220.1-2006 and 220.2-2006

« DTMB compliant with GB20600-2006 and GY/T 229.1-2008

« DAB, DAB+ and T-DMB compliant with ETSI DAB
standards and EU147

« DVB-SH(A) and DVB-SH(B) compliant with ETSI standards
« DVB-T/H compliant with ETSI standards

« DVB-T2 compliant with EN 302 755, TS 102 773 and
TS 102831

« ISDB-T/Ts compliant with ARIB STD-B31, ARIB STD-B10,
ABNT NBR 15601:2007, SBTVD NO1 and SBTVD N03

Document 56803-18-507-09

(specifications are subject to change without notice)

Optional Features

« Internal GPS or GPS/GLONASS Receiver
« Adaptive Linear and Non-linear Digital Pre-correctors

« Optional RF Output: 40 MHz to 1 GHz, DAB Band Il

June 03,2014
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2 Watt Universal Modulator
Model: DVU 5000A

Description and Application

Overview

The UBS Universal Modulator Series utilizes the innovative UBS Universal
Waveform engine, supporting all world digital standards for terrestrial
broadcasting, including hybrid satellite/terrestrial systems.

The modular, state of the art design allows transmitter manufacturers
and network operators to integrate the DVU 5000A into a system/net-
work with relative ease. This open architecture design enables carriers to
take advantage of a proven, robust platform while designing networks to
meet current and future broadcast standards.

The Universal Modulator can be factory configured with the necessary
hardware to support one, two or all the waveforms listed above. The
user can easily switch from one waveform to another through soft-
ware selection. UBS"modulators can also be upgraded in the field as
standards evolve.

Using the latest technology, UBS has developed a direct conversion
process that allows the Universal Modulator to provide an RF output
from 470 MHz to 860 MHz with a power level up to 2 Watt. Note: Other
frequencies available.

This series incorporates all of UBS high performance signal process-
ing stages including integrated linear and non-linear pre-correctors.
Full remote management and control as well as remote firmware and
waveform upgrades are provided.

Signal Inputs

The DVU 5000A is provided with two serial DVB-ASI inputs and two
serial G.703/G.704 inputs. The DVB-ASI inputs accept a MPEG-2 TS, a
CMMB multiplex stream, a T2-MI stream or an ISDB-T/Ts multiplexed TS.
The G.703/G.704 inputs are used in DAB mode and accept either NA or
NI signals. Optionally, two serial SMPTE-310M inputs can be installed.

The DVU 5000A also support a GbE Transport Stream input based on
Pro-MEG CoP #3 / SMPTE 2022 protocol (DAB excluded).

The DVB-ASI, G.703/G.704 and SMPTE-310M inputs can be auto-
matically selected, or assigned by the user. The automatic switching
provides near seamless switching to a secondary transport stream in
case the primary transport stream source fails (a truly valuable feature
for broadcast applications.)

Unique Broadband Systems Ltd.

RF Output

The standard RF output covers a frequency range of 470 to 860 MHz, in
1 Hz steps with an adjustable output power level from 23 to 33 dBm, in
0.1 dB steps. The user can set the spectrum polarity to Inverted or Non-
inverted as required.

Optionally, the modulator can be configured with a 40 MHz to 1 GHz
output or a DAB Band Ill output.

Adaptive Non-linear Pre-corrector

The Adaptive Non-linear Pre-corrector is a superior pre-distortion solu-
tion that compensates for RF Power Amplifier non-linearities including
AM/AM and AM/PM distortion and protects against IMD and spectral
regrowth while maximizing EVM performance.

The complex signal processing is done in the RF domain and supports a
fully adaptive operation: the feedback signal (HPA output) is compared
to the modulator’s RF output signal (HPA input) in order to optimize the
correction which will improve the shoulders of the RF output.

The Adaptive Non-Linear Pre-Corrector is not recommended for satellite
uplink applications as it can only correct for the signal distortion from
the ground-based transmitter and not the full signal path distortion. The
Manual Pre-Corrector can be configured for the full system path.

Note: The Adaptive Non-linear Pre-corrector only supports a frequency
range of 470 MHz to 860 MHz.

Manual Linear and Non-linear Digital Pre-correctors

The manual linear and non-linear digital pre-correctors are used to
maximize the performance of the transmitter in which the modulator
is installed.

+ The Non-linear pre-corrector balances out gain and phase non-lineari-
ty in the transmitter RF power amplifier, thereby significantly reducing
the in-band and out of band intermodulation products. Optimizing
the transmitter’s performance will extend the coverage area. The per-
formance requirement of the transmitter output filter, which is used
to suppress radiation in adjacent channels below a maximum allowed
level, will also be eased.

- The Linear pre-corrector balances out level and group delay varia-
tions that are seen across the channel bandwidth and caused by the
transmitter mask filter and/or channel combiner filters. The linear
optimization of the transmitter’s radiated signal allows the receiver’s
channel equalizer to focus all of its correction capacity on level and
group delay errors originating from the actual transmission path.
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Unique Broadband Systems Ltd.

Description and Application

Web Interface

This feature allows remote control of the DVU 5000A via Ethernet interface
and is based on an internal Web server. The Web pages stored on the Web
server are designed as a complete graphical user interface (GUI) for test-
ing the status and setting the parameters of the modulator. The Web In-
terface concept is popular because remote control with this system only
requires a standard computer with a network interface card (NIC) and a
Web browser (Microsoft Internet Explorer, Firefox, etc.).

SNMP Client

This feature allows remote control of the DVU 5000A in accordance with
the SNMP protocol (Get, Set and SNMP traps). This remote control feature
is intended for systems solutions where it is desired to integrate the con-
trol of a range of SNMP compliant equipment in a common management
system.

Optionally, the DVU 5000A RS232 interface can be dedicated for
communication with a 3rd party UPS. In this case, the modulator is
configured with an extra set of SNMP parameters and will actively
monitor the UPS.

Product Specifications | Signal Processing

CMMB Mode

FFT Mode 4K
Guard Interval 1/8
Code Rate (LDPC) 1/2,3/4

Constellation BPSK, QPSK, 16-QAM
Mode 1, Mode 2, Mode 3

RS(240,240); RS(240, 224); RS(240,192);

Byte Interleave

Reed Solomon Coding

RS(240,176)
Scrambling Modes 0,1,2,3,456,7
Number of Time Slots 40
Number of simultaneous 40
multiplexed frames
Network Mode SFN and MFN
Bandwidth 8 MHz

Transmission Time delay
Input

Time Information Input

Document 56803-18-507-09

Adjustable, range: £500 ms, step 100 ns

CMMB Multiplex Stream or GbE TS

RS232 serial port for GPS TOD Information

(specifications are subject to change without notice)

2 Watt Universal Modulator
Model: DVU 5000A

Machine to Machine Interface

Depending on the waveform selected, the Universal Modulator RS232,
RS485 or Ethernet ports can be used as a machine to machine interface.
This is a valuable feature when control of an external power amplifier is
required.

Internal GPS or GPS/GLONASS Receiver (optional)

The DVU 5000A can be equipped with an internal GPS or GPS/GLONASS
receiver. In this case, the frequency references for the modulator and up-
converter are derived from the internal receiver.

DTMB Mode
FFT Mode 3780, Single Carrier

945, 595, 420 symbols

04,06,08

QPSK, 4QAM-NR, 16-QAM, 32-QAM, 64-QAM
500 us, 666.67 us or 571.43 us

1.5 kHz, 1.75 kHz, 2 kHz

240, 720 symbols

Guard Interval
Code Rate
Constellation
Frame Duration
Sub-carrier Spacing

Time Interleaver

Network Mode SFN and MFN
Bandwidth 8 MHz, 7 MHz, 6 MHz
Input MPEG-2 Transport Stream or GbE TS

June 03,2014
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2 Watt Universal Modulator
Model: DVU 5000A

Product Specifications | Signal Processing

DVB-T/H Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Network Mode
Bandwidth

Input

DVB-T2 Mode
FFT Mode

Guard Interval
Code Rate
PLP Constellation

L1 Post Constellation
FEC

Network Mode
Bandwidth

Time Interleaving
Pilot Pattern
Input

DVB-SHA/SHB Mode
Multiplexing Schemes
OFDM FFT Mode (A)
Guard Interval (A)
Code Rate (A)
Constellation (A)
Network Mode (A)

TDM Mapping (B)

TDM Roll-off Factor (B)
Turbo Code (A &B)
Bandwidth (A &B)
Time Interleaver (A & B)
Input (A &B)

2k, 4k, 8k

1/4,1/8,1/16,1/32

1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM

Alpha - 1, 2 and 4 for 16-QAM and 64-QAM
SFNand MFN

8 MHz, 7 MHz, 6 MHz, 5 MHz

MPEG-2 Transport Stream or GbE TS

1k, 2k, 4k, 8k, Extended 8k, 16k,
Extended 16k, 32k, Extended 32k

1/128,1/32,1/16,19/256,1/8,19/128,1/4
1/2,3/5,2/3,3/4,4/5,5/6

QPSK, 16-QAM, 64-QAM, 256-QAM
(normal or rotated)

BPSK, QPSK, 16-QAM, 64-QAM
Short (16k), Normal (64k)
MFN, SEN-SISO, SFN-MISO

1.7 MHz, 5 MHz, 6 MHz, 7 MHz, 8 MHz,
10 MHz

Adjustable
PP1 to PP8

T2-MI control

Input steam monitoring
PCR restamping

TS Bit Rate Adaptation

OFDM (A), TDM (B)

1k, 2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,1/3,1/4,1/5,2/3,2/5,2/7,2/9
QPSK, 16-QAM

SFN-and MFN

QPSK, 8-PSK, 16-APSK
0.15,0.25,0.35

3GPP2 encoding

8 MHz, 7 MHz, 6 MHz, 5 MHz, 1.7 MHz
From 100 ms to several seconds

MPEG-2 Transport Stream or GbE TS

ATSC Mode
Supported Mode
Network Mode
Bandwidth
Input

ISDB-T/Ts Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Carrier Spacing
Time Interleaver
Network Mode
Bandwidth

Input

DAB Mode

Transmission Mode

Processing Delay

Transmitter Delay
Transmitter Offset Delay
Network Padding Delay
MNSC Control

Input Signal

Input Selection

Input Error Condition

Test Mode

Unique Broadband Systems Ltd.

8VSB, M/H
SFN and MFN
6 MHz

MPEG-2 Transport Stream, SMPTE-310M or
GbETS

2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM, DQPSK

up to 3 layers

1 kHz, 2 kHz, 4 kHz

Oto16

Hierarchical, SFN (IIP packets) and MFN
6 MHz

ISDB-T/Ts Multiplexed Transport Stream or
GbETS

v
Automatically selected from the ETI stream
or set via any control interface

Mode I: 156000 usec, Mode II: 84000 usec
Mode Ill: 84000 usec, Mode V: 108000 usec

Up to 2.4 sec, step 1 usec

0to 2047 usec, step 1 usec

0to 1.5 second

Transmitter Identification Information (TlI)

ETI (NI) 2.048 MHz short haul or
ETI (NA) for E1 interface - ETSI 300 799

Dual NA with seamless switchover
NI or NA with automatic detection
Manual lock to input 1 or 2

Input CRC violations (User selectable)

DAB mode |, II, lll, IV, CW mode, Two tone,
24-tone, 48 tone, 96 tone comb
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Wireless Broadband and Broadcasting Solutions

2 Watt Universal Modulator

Model: DVU 5000A
Unique Broadband Systems Ltd.
- UNIVERSAL MODULATOR  DVU 5000 (g @ rovsn :
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Front Panel
Product Specifications
Inputs Control Interfaces
DVB-ASI IN-A, IN-B 2 inputs: BNC (F), 75 Q Front Panel LCD display and cursor/ execute keys
G.703/G.704 IN-A, IN-B 2 inputs (optional): BNC (F), 50 Q Ethernet Interface Connector: 2x RJ45
SMPTE-310M  IN-A,IN-B 2 inputs (optional): BNC (F), 75 O Speed: 10/100/1000 Base-T
GbE Transport Stream Protocol: Pro-MPEG CoP #3 / USB Interface Connector: UsB Type B
(DAB excluded) SMPTE 2022 RS232 Interface Connector: 9-pin SUB-D Male
Connector: RJ45 Serial port for GPS TOD information
HPA FB Connector: SMA (F), 50 Q (CMMB mode only)
Level:-15 dBm to 0 dBm RS485 Interface Connector: 9-pin SUB-D Female
Clock Reference - 10 MHz Connector: BNC (F), 50 Q CLI Connector: USB (HyperTerminal) or
(Note 1) Frequency: 10 MHz (Command Line Interface) Ethernet (HyperTerminal and Telnet)
Level: 0 dBm fo 15 dBm Web GUI Internet Explorer, Firefox, etc.
Time Reference - 1 PPS Connector: BNC (F), 50 Q Connector: Ethernet
(Note 1) Frequency: 1 PPS SNMP Control Interface Connector: Ethernet
Level: TTL :
} . . Note: MIBs are provided
Trigger: Positive transition
Time Information Input Connector: RS232 Interface for GPS TOD Alarm Relays Connector: R5232 and RS485.
) ) 2 Dry Contact Alarm relays, triggered
information (CMMB mode only) )
by any major alarm.
Machine to Machine Connector: Ethernet for all waveforms
Monitoring Outputs Interface or RS485 for all waveforms
or RS232 for all waveforms
DVB-ASI OUT-A,OUT-B 2 outputs: BNC (F) 75 O except CMMB
G.703/G.704 OUT-A,OUT-B 2 outputs: BNC (F), 50 Q)
RF Monitor Connector: SMA (F)
Impedance: 50 Q
Level: 63 dB below RF output
Reference Monitor Connector: BNC (F)
Frequency: 10 MHz
Level: 2 Vpp
Impedance: 50 Q
Clock Reference - 10 MHz Connector: BNC (F), High Impedance
(Note 1) Frequency: 10 MHz
Level: 10 dBm, & 2.5 dB sinewave
Time Reference - 1 PPS Connector: BNC (F), High Impedance
(Note 1) Frequency: 1 PPS
Level: TTL
Trigger: Positive transition
Note 1: The “10MHz" and “1pps” are inputs, except when the modulator is equipped with
an internal GPS or GPS/GLONASS receiver, where they become Monitoring Outputs (high
impedance).
Document 56803-18-507-09 (specifications are subject to change without notice) June 03,2014
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Wireless Broadband and Broadcasting Solutions

2 Watt Universal Modulator
Model: DVU 5000A

Unique Broadband Systems Ltd.

~100-240V; 2.5A; 50-60Hz
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G.703/G.704 DVB ASI

Rear Panel

Product Specifications

RF Output Adaptive Non-linear Pre-correction
Connector N-type (F), 50 Q HPA FB Connector To be coupled from the PA output when
Frequency Range 470 MHz - 860 MHz the Adaptive Pre-corrector is used
40 MHz to 1 GHz (optional) Level -15dBmto 0 dBm
DAB Band Il (optional Frequency 470 MHz to 860 MHz
Frequency Step Size I'Hz Spectral Regrowth 7 dB +2 dB (Note 3)

Frequency Stability

Spectrum Polarity

Digital Average
Power Level

Level Stability
Shoulder Level

Spurious Level Outside
Channel

Amplitude Flatness

Phase Noise SSB
(measured @ 474 MHz)

Return Loss

Internal reference 0.05ppm / or in
accordance with external ref. accuracy

Inverted or non-inverted, selectable

2 Watt
(adjustable from 23 dBm to 33 dBm in
0.1 dB steps)

+05dB
< -38 dBc (uncorrected)

<-40 dBc

Center frequency +3.8 MHz: +0.5 dB
(Note 2)

10 Hz: < -60 dBc/Hz
100 Hz: < -85 dBc/Hz
1 kHz: < -95dBc/Hz
10 kHz: <-105 dBc/Hz
100 kHz:  <-120 dBc/Hz
1 MHz: <-125 dBc/Hz

>20dB

Reduction

Manual Digital Pre-Correction

Non-Linear Pre-Correction

Curve Formats
Amplitude Scale
Correction Points

Spectral Regrowth
Reduction

Phase Correction

Linear Pre-Correction
Correction Points

Point Spacing
Amplitude Correction
Amplitude Resolution
Group Delay Correction
Group Delay Resolution

Peak Power Clip Level

S 21 and VONI
Linear and Logarithmic
Max. 256, user-defined position

Max. 12 dB, subject to available headroom

-6 to +30 degrees, subject to available
headroom

61

1/60 of nominal spectrum BW
+10dB

0.01d8B

+2000 ns

Tns

+17dBto+7dB
(peak power relative to average RMS level)

Note 2: Levels are measured in 10 kHz bandwidth, where 0 dB is the level of the carriers at Note 3: Greater improvement is possible under particular applications. Performance

the edge of the spectrum. Harmonics and spurious are not included. depends upon power level and waveform.
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Wireless Broadband and Broadcasting Solutions

2 Watt Universal Modulator

Model: DVU 5000A
Unique Broadband Systems Ltd.
Product Specifications
Power Supply
Voltage 100 - 240 VAC
Frequency 50-60Hz
Power Consumption max. 70 VA
Harmonic Correction EN61000-3-2
Environmental
Operating Temperature 0°C to +50°C (+32°F to +122°F)
Storage Temperature -30°C to +70°C (-22°F to +158°F)
Relative Humidity max. 95%
(operating/storage)
Cooling Internal fans to assist natural convection
Mechanical
Size 1 U of 19"wide cabinet
Dimension (W x H x D) 483mm x 44mm x 52Tmm
(19"x 1.75"x 20.5")
Weight 7kg (154 1bs)
Transport and Storage Vibration acc. to IEC Publ.68
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Unique Broadband Systems Ltd.

Product Features

« DAB Band lll and L-Band RF output

« DAB, DAB+ and T-DMB compliant with EN 300 401 and ETS
300799

« ETl input redundancy
« Transmission Modes: |, I, Ill, IV

» Programmable Static Delay up to 2.4 seconds
« MFN and SFN Support
« Manual Linear and Non-linear Digital Pre-correctors

« Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

Optional Features

« Integrated GPS or GPS/GLONASS receiver

Description and Application

Overview

The DVU 5000 DAB Dual Band modulator utilizes the innovative UBS
Universal Waveform engine, supporting all world standards for mobile
and terrestrial digital broadcasts.

The modular, state of the art design allows transmitter manufacturers
and network operators to integrate the DVU 5000 into their system/net-
work with relative ease.

The DAB modulator converts a digital coded stream containing several
channels of compressed audio to a COFDM modulated RF signal. Using
a new direct digital conversion process, the modulator board is able to
provide a DAB Band Il or L-Band RF output.

The modulator features Manual Linear and Non-linear Digital Pre-correc-
tors and an optional GPS receiver.

Web and SNMP interfaces allow for full remote management and con-
trol as well as remote firmware and waveform upgrades .

Wireless Broadband and Broadcasting Solutions

Dual Band DAB Modulator

Model: DVU 5000

Inputs

The DVU 5000 is provided with two serial G.703/704 inputs that accept
an ETI-NI or ETI-NA data stream. The data is organized as a series of 24
msec frames, each frame consisting of 6144 bytes.

The G.703/704 inputs can be automatically selected, or assigned by the
user. The automatic switching provides near seamless switching to a
secondary data stream if the primary data steam source fails. A Dual NA
input mode provides seamless switching between inputs.

Processing

Acting on the ETI header inserted by the ensemble multiplexer, the
DVU 5000 is able to perform dynamic multiplex management allow-
ing several transmission modes (I, II, Il and V). The Static delay can be
incrementally adjusted in service, up to 1.6 seconds for better flexibility
when implementing Single Frequency Network (SFN) architecture.

NA or LI timestamps inserted in the ETI by the ensemble multiplexer
allow the modulator to automatically manage network delays up to
2.4 seconds.
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Wireless Broadband and Broadcasting Solutions

Dual Band DAB Modulator
Model: DVU 5000

Description and Application

Dual Band RF Output

Using the latest technology, UBS has developed a direct conversion
process that allows the modulator to provide a Band Ill or [-Band RF
output.

The flexible design allows the user to select the RF channel (or frequen-
cy) using direct frequency selection or a pre-defined Band Ill or L-Band
channelized raster.

The Manual Linear and Non-Linear Digital Pre-correctors are used
to maximize the performance of the transmitter in which the modulator
is installed.

- The Non-linear pre-corrector balances out gain and phase non-lineari-
ty in the transmitter RF power amplifier, thereby significantly reducing
the in-band and out of band intermodulation products. Optimizing
the transmitter’s performance will extend the coverage area. The per-
formance requirement of the transmitter output filter, which is used
to suppress radiation in adjacent channels below a maximum allowed
level, will also be eased.

- The Linear pre-corrector balances out level and group delay varia-
tions that are seen across the channel bandwidth and caused by the
transmitter mask filter and/or channel combiner filters. The linear
optimization of the transmitter’s radiated signal allows the receiver’s
channel equalizer to focus all of its correction capacity on level and
group delay errors originating from the actual transmission path.

Web Interface

This feature allows remote control of the DVU 5000 via Ethernet interface
and is based on an internal Web server. The Web pages stored on the
Web server are designed as a complete graphical user interface (GUI) for
testing the status and setting the parameters of the modulator. The Web
Interface concept is popular because remote control with this system
only requires a standard computer with a network interface card (NIC) and
aWeb browser (Microsoft Internet Explorer, Firefox, etc.).

Unique Broadband Systems Ltd.

SNMP Client

This feature allows remote control of the DVU 5000 in accordance with
the SNMP v3 protocol (Get, Set and SNMP traps). This remote control fea-
ture is intended for systems solutions where it is desired to integrate the
control of a range of SNMP compliant equipment in a common manage-
ment system.

Machine to Machine Interface

The modulator RS232, RS485 or Ethernet ports can be used as a machine
to machine interface. This is a valuable feature when control of an exter-
nal power amplifier is required.

Optionally, the DVU 5000 RS232 interface can be dedicated for
communication with a 3rd party UPS. In this case, the modulator is
configured with an extra set of SNMP parameters and will actively
monitor the UPS.

Internal GPS or GPS/GLONASS Receiver (optional)

The DVU 5000 can be equipped with an internal GPS or GPS/GLONASS
receiver. In this case, the frequency references for the modulator and up-
converter are derived from the internal receiver.
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Product Specifications

DAB Signal Processing

Transmission Mode

Processing Delay

Transmitter Delay
Transmitter Offset Delay
Network Padding Delay
MNSC Control

Input Signal

Input Selection

Input Error Condition
Test Mode

Inputs

G.703/G.704
(IN-A, IN-B)
DVB-ASI
(IN-A, IN-B)

10 MHz
(Note 1)

1PPS
(Note 1)

|1 IV
Automatically selected from the ETI stream
or set via any control interface

Mode I: 156000 usec, Mode II: 84000 usec
Mode Ill: 84000 usec, Mode V: 108000 usec

Up to 2.4 sec, step 1 usec

0to 2047 usec, step 1 usec

0to 1.5 second

Transmitter Identification Information (TII)

ETI (NI) 2.048 MHz short haul or
ETI (NA) for E1 interface - ETSI 300 799

Dual NA with seamless switchover
NI or NA with automatic detection
Manual lock to input 1 or 2

Input CRC violations (User selectable)

DAB mode I, I, 1Il, IV, CW mode, Two tone,
24-tone, 48 tone, 96 tone comb

2 inputs: BNC (F), 50 Q

2 inputs: BNC (F), 75 Q

Connector: BNC (F), 50 O
Frequency: 10 MHz
Level: 0 dBmto 15 dBm

Connector: BNC (F), 50 Q)
Frequency: 1 PPS

Level: TTL

Trigger: Positive transition

Note 1: The 10 MHz and 1 PPS connectors are inputs, except when the modulator is
equipped with an internal GPS or GPS/GLONASS receiver. In this case, the connectors be-
come monitoring outputs (high impedance).

Control Interfaces
Front Panel

Ethernet Interface

USB Interface
RS232 Interface
RS485 Interface

CLI
(Command Line Interface)

Web GUI
SNMP Control Interface

Alarm Relays

Machine to Machine
Interface

Monitoring Outputs

G.703/G.704
(OUT-A, OUT-B)

DVB-ASI
(OUT-A, OUT-B)

RF Monitor

10 MHz
(Note 1)

1PPS
(Note 1)

LCD display and cursor/ execute keys

Connector: 2x RJ45
Speed: 10/100/1000 Base-T

Connector: USB Type B
Connector: 9-pin SUB-D Male
Connector: 9-pin SUB-D Female

Connector: USB (HyperTerminal) or
Ethernet (HyperTerminal and Telnet)

Internet Explorer, Firefox, etc.
Connector: Ethernet

Connector: Ethernet
Note: MIBs are provided

Connector: RS232 and RS485
2 Dry Contact Alarm relays, triggered
by any major alarm.

Connector: Ethernet, RS232 or RS485

2 outputs: BNC (F), 50 Q

2 outputs: BNC (F) 75 Q

Connector: SMA (F)
Impedance: 50 O
Level: 30 dB below RF output

Connector: BNC (F), High Impedance
Frequency: 10 MHz
Level: 10 dBm, = 2.5 dB sinewave

Connector: BNC (F), High Impedance
Frequency: 1 PPS

Level: TTL

Trigger: Positive transition
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Dual Band DAB Modulator

Model: DVU 5000

Product Specifications

Band Ill Output Performance

Connector
(RF Output)

Frequency Range

Frequency Step Size
Frequency Stability

Spectrum Polarity
Level

Level Stability
Amplitude Flatness
Shoulder Level
Spurious Level
Phase Noise SSB

Return Loss

N-type (F), 50 O

Frequency Selection: 170 MHz to 1500 MHz
Channel List: 174.928 MHz to 239.200 MHz

1Hz

Internal reference 0.05ppm / orin
accordance with GPS ref. accuracy

Inverted or non-inverted, selectable
-10 dBm to 0 dBm, in 0.1 dB step
+03dB

+04dB

<-55dBc

< -60 dBm @ 0 dBm output power

0Hz < -60 dBc/Hz
00 Hz: < -85dBc/Hz
kHz: < -95dBc/Hz
0 kHz: <-105 dBc/Hz
00kHz  <-120 dBc/Hz
MHz: <-135 dBc/Hz

>20dB

1
1
1
1
1
1

Manual Digital Pre-Correction

Non-Linear Pre-Correction

Curve Formats
Amplitude Scale
Correction Points

Spectral Regrowth
Reduction

Phase Correction

Linear Pre-Correction
Correction Points

Point Spacing
Amplitude Correction
Amplitude Resolution
Group Delay Correction
Group Delay Resolution

Peak Power Clip Level

S21andVO/VI
Linear and Logarithmic
Max. 256, user-defined position

Max. 12 dB, subject to available headroom

-6 t0 +30 degrees, subject to available
headroom

61

1/60 of nominal spectrum BW
+10dB

0.01dB

+2000 ns

1ns

+17dBto+7dB
(peak power relative to average RMS level)

Unique Broadband Systems Ltd.

L-Band Output Performance

Connector
(RF Output)

Frequency Range

Frequency Step Size
Frequency Stability

Spectrum Polarity
Level

Level Stability
Amplitude Flatness
Shoulder Level
Spurious Level
Phase Noise SSB

Return Loss

N-type (F), 50 Q

Frequency Selection: 170 MHz to 1500 MHz
Channel List 1: 1452.960 MHz to 1490.624 MHz
Channel List 2: 1452.816 MHz to 1491.184 MHz

1 Hz

Internal reference 0.05ppm / or in
accordance with GPS ref. accuracy

Inverted or non-inverted, selectable
-10 dBm to 0 dBm, in 0.1 dB step
+03dB

+04dB

<-50dBc

< -60 dBm @ 0 dBm output power

0Hz < -60 dBc/Hz
00 Hz: < -75dBc/Hz
kHz: < -80dBc/Hz
0 kHz: < -95dBc/Hz
00 kHz  <-120 dBc/Hz
MHz: <-135 dBc/Hz

>20dB

1
1
1
1
1
1
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Dual Band DAB Modulator

Model: DVU 5000
Unique Broadband Systems Ltd.
Product Specifications
Power Supply
Voltage 100 - 240 VAC
Frequency 50-60Hz
Power Consumption max. 60 VA
Harmonic Correction EN61000-3-2
Environmental
Operating Temperature 0°C to +50°C (+32°F to +122°F)
Storage Temperature -30°C to +70°C (-22°F to +158°F)
Relative Humidity max. 95%, non-condensing
(operating/storage)
Cooling Internal fans to assist natural convection
Mechanical
Size 1 U of 19"wide cabinet
Dimension (W x H x D) 483mm x 44mm x 521Tmm
(19"x 1.75"x 20.5")
Weight 6.5 kg (14.3 Ibs)
Transport and Storage Vibration acc. to IEC Publ.68
ETSI Compliance
Essential Requirement Standard / Specification
R&TTE Directive 1995/5/EC
Safety EN 60950-1: 2001, A11: 2004 First Edition
Health Not Applicable. No Antenna
EMC EN 301 489-1V1.8.1
Radio EN 302 296 V1.1.1
(The technical requirement of Clause 4.3 was
substituted for Clause 8.2 of EN 301 489-1
using the Class A limits specified in Table 4.)
CE Compliance
This equipment is CE Compliant.
(e 06780
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Unique Broadband Systems Ltd.

Product Features

« Digital (Universal) or Analog Modes of operation

« Digital RF output from 470 MHz to 1 GHz; level from 0 dBm
to+10dBm

« Analog RF output from 470 MHz to 862 MHz; level from
+4dBmto +14 dBm

« Superior Shoulders and MER

« SFN and MFN Support

« Adaptive Non-linear Pre-correction of Digital Waveforms
« Manual Linear and Non-linear Digital Pre-correctors

« Analog Pre-correction

« GbE Transport Stream Input based on Pro-MPEG Forum
CoP #3/SMPTE 2022

« Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

Description and Application

Overview

The UBS Universal Modulator Series utilizes the innovative UBS Universal
Waveform engine, supporting all world standards for mobile and terres-
trial digital broadcasts.

The modular, state of the art design allows transmitter manufacturers
to integrate the DVU 7000 into a system/network with relative ease.
This open architecture design enables carriers to take advantage of a
proven, robust platform, while designing networks to meet current and
future broadcast standards.

The DVU 7000 is a Dual Mode Modulator that features a Universal Digital
Modulator platform as well as an Analog Modulator platform support-
ing TV standards B, D, G, K, M, N and more. Through simple software
selection, the user can switch from Digital to Analog, or between digital
waveforms. UBS" modulators can also be upgraded in the field as stan-
dards evolve.

Full remote management and control as well as remote firmware and
waveform upgrades are provided.

Wireless Broadband and Broadcasting Solutions

Dual Mode Universal Modulator
Model: DVU 7000

Digital Standards Supported

« ATSC and ATSC-M/H compliant with A/53, A/54, A/64, A/110
and A/153

« CMMB compliant with GY/T 220.1-2006 and 220.2-2006
« DTMB compliant with GB20600-2006 and GY/T 229.1-2008

« DAB, DAB+ and T-DMB compliant with ETSI DAB
standards and EU147

« DVB-SH(A) and DVB-SH(B) compliant with ETSI standards
« DVB-T/H compliant with ETSI standards

« DVB-T2 compliant with EN 302 755, TS 102 773 and
75102831

« ISDB-T/Ts compliant with ARIB STD-B31, ARIB STD-B10,
ABNT NBR 15601:2007, SBTVD NO1 and SBTVD NO3
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Dual Mode Universal Modulator
Model: DVU 7000

Description and Application

Digital Modulator

The DVU 7000 is provided with two serial DVB-ASI inputs and two serial
G.703/G.704 inputs. The DVB-ASI inputs accept a MPEG-2 TS, a CMMB
multiplex stream, a T2-Ml stream or an ISDB-T/T8 multiplexed TS. Op-
tionally, two serial SMPTE-310M inputs can be installed. The DVU 5000
also support a GbE Transport Stream input based on Pro-MEG CoP #3 /
SMPTE 2022 protocol (DAB excluded).

The DVB-ASI and SMPTE-310M inputs can be automatically selected, or
assigned by the user. The automatic switching provides near seamless
switching to a secondary transport stream in case the primary transport
stream source fails (a truly valuable feature for broadcast applications.)

Using the latest technology, UBS has developed a direct conversion
process that allows the Universal Modulator to provide an RF output
from 470 MHz to 1 GHz. The output level is adjustable from 0 dBm to
+10 dBm in 0.1 dB steps. The user can set the polarity of the spectrum
to Inverted or Non-inverted as required. The direct conversion process
offers superior performance with Shoulder Levels < -55 dBc and MER
> 50dB.

The Adaptive Non-linear Pre-corrector is a superior pre-distortion
solution that compensates for RF Power Amplifier non-linearities includ-
ing AM/AM and AM/PM distortion and protects against IMD and spectral
regrowth while maximizing EVM performance.

The complex signal processing is done in the RF domain and supports a
fully adaptive operation: the feedback signal (HPA output) is compared
to the modulator’s RF output signal (HPA input) in order to optimize the
correction which will improve the shoulders of the RF output.

The Manual Linear and Non-Linear Digital Pre-correctors are used
to maximize the performance of the transmitter in which the modulator
is installed.

+The Non-linear pre-corrector balances out gain and phase non-lineari-
ty in the transmitter RF power amplifier, thereby significantly reducing
the in-band and out of band intermodulation products. Optimizing
the transmitter’s performance will extend the coverage area. The per-
formance requirement of the transmitter output filter, which is used
to suppress radiation in adjacent channels below a maximum allowed
level, will also be eased.

- The Linear pre-corrector balances out level and group delay varia-
tions that are seen across the channel bandwidth and caused by the
transmitter mask filter and/or channel combiner filters. The linear
optimization of the transmitter’s radiated signal allows the receiver’s
channel equalizer to focus all of its correction capacity on level and
group delay errors originating from the actual transmission path.

Unique Broadband Systems Ltd.

Analog Modulator
For analog TV operation, the modulator supports worldwide standards
including B, D, G, K, M, N and more.

The modulator accepts a baseband video input and a balanced audio
input or composite audio input. The corrected input video input sig-
nal is combined with the input audio signal to produce a modulated
IF output.

The IF pre-corrector provides Non-linear pre-correction that reduces
intermodulation products and Liner pre-distortion that compensates
for frequency response and group delay variations.

The upconverter board takes the IF pre-corrector output and converts is
toaTV channel in the range of 470 MHz to 862 MHz. The output level is
adjustable from 4 dBm to 14 dBm in 0.1 dB steps.

Web Interface

This feature allows remote control of the DVU 7000 via Ethernet interface
and is based on an internal Web server. The Web pages stored on the
Web server are designed as a complete graphical user interface (GUI) for
testing the status and setting the parameters of the modulator. The Web
Interface concept is popular because remote control with this system
only requires a standard computer with a network interface card (NIC) and
aWeb browser (Microsoft Internet Explorer, Firefox, etc.).

SNMP Client

This feature allows remote control of the DVU 7000 in accordance with
the SNMP protocol (Get, Set and SNMP traps). This remote control feature
is intended for systems solutions where it is desired to integrate the con-
trol of a range of SNMP compliant equipment in a common management
system.

Optionally, the DVU 7000 RS232 interface can be dedicated for
communication with a 3rd party UPS. In this case, the modulator is
configured with an extra set of SNMP parameters and will actively
monitor the UPS.

Machine to Machine Interface

Depending on the waveform selected, the Universal Modulator RS232,
RS485 or Ethernet ports can be used for as a machine to machine
interface. This is a valuable feature when control of an external power
amplifier is required.
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Digital Specifications | Signal Processing

CMMB Mode
FFT Mode

Guard Interval
Code Rate (LDPC)
Constellation
Byte Interleave

Reed Solomon Coding

Scrambling Modes
Number of Time Slots

Number of simultaneous
multiplexed frames

Network Mode
Bandwidth
Transmission Time delay
Input

Time Information Input

DTMB Mode
FFT Mode
Guard Interval
Code Rate
Constellation
Frame Duration
Sub-carrier Spacing
Time Interleaver
Network Mode
Bandwidth
Input

DVB-SHA/SHB Mode
Multiplexing Schemes
OFDM FFT Mode (A)
Guard Interval (A)
Code Rate (A)
Constellation (A)
Network Mode (A)
TDM Mapping (B)

TDM Roll-off Factor (B)
Turbo Code (A &B)
Bandwidth (A & B)
Time Interleaver (A & B)
Input (A & B)

Unique Broadband Systems Ltd.

4K

1/8

1/2,3/4

BPSK, QPSK, 16-QAM
Mode 1, Mode 2, Mode 3

RS(240,240); RS(240, 224); RS(240,192);
RS(240,176)

0,1,2,3,45,6,7
40
40

SEN and MFN

8 MHz

Adjustable, range: £500 ms, step 100 ns
CMMB Multiplex Stream or GbE TS

RS232 serial port for GPS TOD Information

3780, Single Carrier

945, 595, 420 symbols

04,06,0.8

QPSK, 40AM-NR, 16-QAM, 32-QAM, 64-QAM
500 us, 666.67 us or 571.43 us

1.5 kHz, 1.75 kHz, 2 kHz

240, 720 symbols

SFN and MFN

8 MHz, 7 MHz, 6 MHz

MPEG-2 Transport Stream or GbE TS

OFDM (A), TDM (B)

1k, 2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,1/3,1/4,1/5,2/3,2/5,2/7,2/9
QPSK, 16-QAM

SEN and MFN

QPSK, 8-PSK, 16-APSK
0.15,0.25,0.35

3GPP2 encoding

8 MHz, 7 MHz, 6 MHz, 5 MHz, 1.7 MHz
From 100 ms to several seconds
MPEG-2 Transport Stream or GbE TS

Dual Mode Universal Modulator

DVB-T/H Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Network Mode
Bandwidth

Input

DVB-T2 Mode
FFT Mode

Guard Interval
Code Rate
PLP Constellation

L1 Post Constellation
FEC

Network Mode
Bandwidth

Time Interleaving
Pilot Pattern

Input

ISDB-T/Ts Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Carrier Spacing
Time Interleaver
Network Mode
Bandwidth

Input

ATSC Mode
Supported Mode
Network Mode
Bandwidth
Input

Model: DVU 7000

2k, 4k, 8k

1/4,1/8,1/16,1/32

1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM

Alpha - 1, 2 and 4 for 16-QAM and 64-QAM
SFNand MFN

8 MHz, 7 MHz, 6 MHz, 5 MHz

MPEG-2 Transport Stream or GbE TS

1k, 2k, 4k, 8k, Extended 8k, 16k,
Extended 16k, 32k, Extended 32k

1/128,1/32,1/16, 19/256, 1/8,19/128,1/4
1/2,3/5,2/3,3/4,4/5,5/6

QPSK, 16-QAM, 64-QAM, 256-QAM
(normal or rotated)

BPSK, QPSK, 16-QAM, 64-QAM
Short (16k), Normal (64k)
MFN, SFN-SISO, SFN-MISO

1.7 MHz, 5 MHz, 6 MHz, 7 MHz, 8 MHz,
10 MHz

Adjustable
PP1 to PP8

T2-MI control, Input steam monitoring,
PCR restamping, TS Bit Rate Adaptation

2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM, DQPSK

up to 3 layers

1 kHz, 2 kHz, 4 kHz

Oto16

Hierarchical, SFN (IIP packets) and MFN
6 MHz

ISDB-T/Ts Multiplexed TS or GbE TS

8VSB, M/H

SFN and MFN

6 MHz

MPEG-2 TS, SMPTE-310M or GbE TS

Document 57146-UNIV-S07-06 (specifications are subject to change without notice) June 3,2014
<A

Head Office - 400 Spinnaker Way - Vaughan - Ontario - Canada - L4K 5Y9 - Tel: 905 669 8533 - North America Toll Free: 1 877 669 8533 - www.uniquesys.com - Email: sales@uniquesys.com



Dual Mode Universal Modulator

Model: DVU 7000

Digital Specifications

Control Interfaces
Front Panel

Ethernet Interface
USB Interface

RS232 Interface

RS485 Interface
CLI

(Command Line Interface)
Web GUI

SNMP Control Interface

Alarm Relays

Machine to Machine
Interface

Inputs

DVB-ASI (IN-A, IN-B)
SMPTE-310M (IN-A, IN-B)
GbE Transport Stream

(DAB excluded)
HPA FB

Clock Reference - 10 MHz

Time Reference - 1 PPS

Time Information Input

Monitoring Outputs
DVB-ASI (OUT-A, OUT-B)
RF Monitor

LCD display and cursor/ execute keys

Connector: 2x RJ45
Speed: 10/100/1000 Base-T

Connector: USB Type B

Connector: 9-pin SUB-D Male
Serial port for GPS TOD information
(CMMB mode only)

Connector: 9-pin SUB-D Female

Connector: USB (HyperTerminal) or
Ethernet (HyperTerminal and Telnet)

Internet Explorer, Firefox, etc.
Connector: Ethernet

Connector: Ethernet
Note: MIBs are provided

Connector: RS232 and RS485
2 Dry Contact Alarm relays, triggered
by any major alarm.

Connector: Ethernet for all waveforms

or RS485 for all waveforms
or RS232 for all waveforms
except CMMB

2 inputs: BNC (F), 75 Q
2 inputs (optional): BNC (F), 75 Q
Protocol: Pro-MPEG CoP #3 /

SMPTE 2022
Connector: RJ45

SMA (F), 50 Q
Level:-15 dBm to 0 dBm

Connector: BNC (F), 50 Q
Frequency: 10 MHz
Level: 0 dBmto 15 dBm

Connector: BNC (F), 50 Q
Frequency: 1 PPS

Level: TTL

Trigger: Positive transition

Connector: RS232 Interface for GPS
TOD information (CMMB mode only)

2 outputs: BNC (F) 75 Q

Connector: SMA (F)
Impedance: 50 Q
Level: 30 dB below RF output

Unique Broadband Systems Ltd.

Adaptive Non-linear Pre-correction

HPA FB Connector

Frequency

Gain Correction

To be connected to the PA output when
the Adaptive Pre-corrector is used

470 MHz to 860 MHz
7 dB +2 dB (Note 1)

Manual Digital Pre-Correction

Non-Linear Pre-Correction

Curve Formats
Amplitude Scale
Correction Points

Spectral Regrowth
Reduction

Phase Correction

Linear Pre-Correction
Correction Points

Point Spacing
Amplitude Correction
Amplitude Resolution
Group Delay Correction
Group Delay Resolution

Peak Power Clip Level

S 21 and VONVI
Linear and Logarithmic
Max. 256, user-defined position

Max. 12 dB, subject to available headroom

-6 to +30 degrees, subject to available
headroom

61

1/60 of nominal spectrum BW
+10dB

0.01dB

+2000 ns

Tns

+17dBto +7dB
(peak power relative to average RMS level)

Note 1: Greater improvement is possible under particular applications. Performance

depends upon power level and waveform.
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Wireless Broadband and Broadcasting Solutions

RF
[

Rear Panel

Digital Specifications

Dual Mode Universal Modulator

DVB ASI

Model: DVU 7000

~ 100-240V; 2.5A; 50-60Hz m—

SN 150720

RF Output % Agilent 11:09:18 Feb 3, 2018 .
Connector N-type (F), 50 O Foseém;% = im0 8 it
Frequency Range 470 MHz to 1 GHz ig/ ; v

1452 MHz to 1492 MHz (optional)
Frequency Step Size 1Hz
Frequency Stability Internal reference 0.05ppm / orin

accordance with external ref. accuracy iggv
Spectrum Polarity Inverted or non-inverted, selectable g Eg ; ‘
Level 0dBmto +10dBmin 0.1 dB step £(f)?L R L S—
Level Stability +0.3dB gi@k
Return Loss >20dB
Shoulder Level <-55dBc (Note 2) fé!?éﬁtiiﬂ e UBH 10 kHz Sweep 381.3 ms: 220110:125
(S:f‘::::ls Level Outside <-60 dBm Shoulder Level
MER > 50 dB (Note 3)

Amplitude Flatness

Group delay response:

Center frequency +3.8 MHz: +0.3 dB
(Note 4)

Center frequency +3.8 MHz: +10 ns
(Note 4)

O Symbols/Metrics
MER: 53234 dB  E%M: 021642 Xims
Frequency Ermor: -13.342 Hz
FikS kag Error: 0158 Xmsz Peak Mag Erar: 0761 X

Fik5 Phase Error: 0.109 degrms  Peak Phaze Emor: 0.576 deg
18 Gain lmb: 0.00125 dB |10 Quad Skew: 0.039 deg

0 00010000
Phase Noise SSB 10 Hz: < -60 dBc/Hz 12 01
(measured @ 474 MH2) 100Hz < -85dBc/Hz o 5% o1
1 kHz: <-100 dBc/Hz 48 0000000 00
10kHz  <-105 dBc/Hz 60 01
100kHz  <-120 dBc/Hz
IMHz  <-135 dBc/Hz MER

Note 2: Shoulder measurements were performed with Agilent E4443A PSA Series

# Agilent 09:48:48 Jul 13, 2010 Frequency
Spectrum Analyzer. [ J i
P Y Tarriar Freq 274 Wiz Signal Track OFf_BANL 07 Trig Tres || SorTIer Freq
Log Plot
Note 3: MER measurements were performed on a DVB-T waveform with an Agilent E4443A |Carrier Freq 473.9999960 MHz
PSA Series Spectrum Analyzer in conjunction with Agilent E92858B Digital Video Analysis Carrier Power —0.77 dEm Atten 0.00 &8 MkrL 10,0000 Hiz
Modulation software. g o 112,49 dBc/Hz Carrier
4B/ Search|
Note 4: Levels are measured in 10 kHz bandwidth, where 0 dB is the level of the carriers at Search Span
18, kHz
the edge of the spectrum. Harmonics and spurious are not included. ‘/\Ln Iy Auto Man
[l
1T
m PR
)
g SN .
‘H—mw., Signal Track
On Off|
Tracking»
16 Hz Frequency Offset
Copyright 2000-2609 Agilent Technologies |

Phase Noise
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Dual Mode Universal Modulator

Model: DVU 7000

Analog Specifications

Inputs
Video Input

Audio Input

Aural Parameters

FM Noise (Baseband input)
Harmonic Distortion
Frequency Response

Visual/Aural Separation

Visual Parameters

Amplitude/Frequency
Response

Group Delay

Differential Phase
Differential Gain

Low Frequency Linearity
ICPM

Spurious Emmissions
Video SNR

Harmonics
K-Factor

Intermodulation Products
(red field)

Line Tilt
Field Tilt

RF Output
Connector
Frequency Range
Frequency Step Size
Frequency Stability
Level

Level Stability
Audio to Video Ratio
Permissable VSWR

Control Interfaces
Web GUI and SNMP

Connector: BNC (F), 75 Q
Return Loss: 30 dB
Level: 1 Vpp +6 dB

XLR (M), 600 Q
Level: 0 dBm +6 dB

-60 dB at 50 kHz deviation
0.5 % (+£50 kHz PAL)
+0.5 dB (30 Hz - 15 kHz) for mono input

+100 kHz from Nominal

+0.5 dB (-0.75 MHz to +4.8 MHz)

+30ns

<£1.8°
<+3%
<+3%
<£3%

-47 dBat-5.5 MHz and +11 MHz
-50 dB at all other frequencies

-55 dB (unweighted)
-60 dB (weighted)

<-50dB
<2%
<-60dB

<
<

ININ

<2%
<2%

N-type (F), 50 Q

470 MHz to 862 MHz

1 MHz

< 0.5ppm per 6 months

4 dBm to 14 dBmin 0.1 dB step
+03dB

1:10

<15

Connector: Ethernet

Unique Broadband Systems Ltd.

Product Specifications

Power Supply
Voltage

Frequency

Power Consumption

Harmonic Correction

Environmental
Operating Temperature
Storage Temperature

Relative Humidity
(operating/storage)

Cooling

Mechanical
Size

Dimension (W x H x D)

Weight

Transport and Storage

100 - 240 VAC
50-60Hz
max. 110 VA
EN61000-3-2

0°Cto +50°C (+32°F to +122°F)
-30°C to +70°C (-22°F to +158°F)

max. 95%

4 internal fans to assist natural convection

1 U of 19"wide cabinet

483 mm x 44 mm x 568 mm
(19"x 1.73"x 22.37")

8kg (17.6 Ibs)
Vibration acc. to IEC Publ.68
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Unique Broadband Systems Ltd.

Product Features

« Superior Shoulders and MER
« SFN and MFN Support
« Manual Linear and Non-linear Digital Pre-correctors

« GbE Transport Stream Input based on Pro-MPEG Forum
CoP #3/SMPTE 2022

« Interfaces for Web GUI, SNMP and Telnet remote control,
machine to machine interface and software upgrades

« Control interfaces for HPA and RF (forward and reflected)
power monitoring

New Features

DVB-T2, DVB-SHA/SHB

Supports all DVB-T2 modulation features including T2-Ml interface
support, single and multiple Physical Layer Pipes (PLPs), MFN/SFN
operation and SISI/MISO transmission.

Supports all DVB-SHA/SHB modulation features for hybrid satel-
lite/terrestrial broadcasting including SHA COFDM modulation
and SHB Time-Division Multiplexing (TDM) as well as intra SH-
frame time-interleaver compensation to permit code combining
at the receiver.

Standards Supported
« ATSC and ATSC-M/H compliant with A/53, A/54, A/64, A/110
andA/153
« CMMB compliant with GY/T 220.1-2006 and 220.2-2006
« DTMB compliant with GB20600-2006 and GY/T 229.1-2008

« DAB, DAB+ and T-DMB compliant with ETSI DAB
standards and EU147

« DVB-T/H and DVB-T2 compliant with ETSI standards
« DVB-SH(A) and DVB-SH(B) compliant with ETSI standards

« ISDB-T/Ts compliant with ARIB STD-B31, ARIB STD-B10,
ABNT NBR 15601:2007, SBTVD NO1 and SBTVD NO3

« Proprietary (Sirius | XM Radio)

Wireless Broadband and Broadcasting Solutions

Universal Exciter

Model: DVX 5000

Optional Features

« Adaptive Non-linear Pre-corrector

« Integrated GPS Receiver or GPS/GLONASS Receiver

« Integrated DVB-S/S2 Receiver

«0dBm to 10 dBm output

« DVB-SH Code Combing mode

« SNMP parameter set for monitoring of third party UPS

Frequency Bands

*470 MHz - 860 MHz

*30 MHz - 1000 MHz

« 1452 MHz - 1492 MHz
* 1610 MHz - 1675 MHz
« 1980 MHz - 2010 MHz
*2100 MHz - 2300 MHz
* 2500 MHz - 2700 MHz
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Universal Exciter
Model: DVX 5000

Description and Application

Overview

The UBS Universal Exciter Series utilizes the innovative UBS Universal
Waveform engine, supporting all world digital standards for terrestrial
broadcasting, including hybrid satellite/terrestrial systems.

The modular, state of the art design allows transmitter manufacturers
and network operators to integrate the DVX 5000 into a system/network
with relative ease. This open architecture design enables carriers to take
advantage of a proven, robust platform while designing networks to
meet current and future broadcast standards.

The Universal Exciter can be factory configured with the necessary
hardware to support one, two or all the waveforms listed above. The
user can easily switch from one waveform to another through software
selection. UBSexciters can also be upgraded in the field as standards
evolve.

Using the latest technology, UBS has developed a direct conversion
process that allows the Universal Exciter to provide an RF output from 470
MHz to 860 MHz with superior shoulders and MER. A range of optional
RF outputs including -Band and S-Band frequencies are also available
and suitable for a wide range of international frequency assignments for
both terrestrial and satellite uplink systems.

Optionally, the DVX 5000 RS232 interface can be dedicated for commu-
nication with a 3rd party UPS. In this case, the exciter is configured with
an extra set of SNMP parameters and will actively monitor the UPS.

This series incorporates all of UBS high performance signal process-
ing stages including integrated linear and non-linear pre-correctors.
Full remote management and control as well as remote firmware and
waveform upgrades are provided.

Signal Inputs

The DVX 5000 is provided with two serial DVB-ASI inputs and two serial
G.703/G.704 inputs. The DVB-ASI inputs accept a MPEG-2 TS, a CMMB
multiplex stream or an ISDB-T/Ts multiplexed TS. The G.703/G.704
inputs are used in DAB mode and accept either NA or NI signals.
Optionally, two serial SMPTE-310M inputs can be installed.

The DVX 5000 also supports a GbE Transport Stream input based on
Pro-MEG CoP #3 / SMPTE 2022 protocol (DAB and DVB-T2 excluded).

The DVB-ASI, G.703/G.704 and SMPTE-310M inputs can be auto-
matically selected, or assigned by the user. The automatic switching
provides near seamless switching to a secondary transport stream in
case the primary transport stream source fails (a truly valuable feature
for broadcast applications).

Unique Broadband Systems Ltd.

RF Output
The standard RF output covers a frequency range of 470 to 860 MHz in
1 Hz steps. 30 MHz to 1 GHz as well as L-Band and S-Band frequencies
are available.

The output level is adjustable from =10 dBm to 0 dBm (0 dBm to 10 dBm
optional),in 0.1 dB steps and the user can set the polarity of the spectrum
to Inverted or Non-inverted as required.

Adaptive Non-linear Pre-corrector

The Adaptive Non-linear Pre-corrector is a superior pre-distortion solu-
tion that compensates for RF Power Amplifier non-linearities including
AM/AM and AM/PM distortion and protects against IMD and spectral
regrowth while maximizing EVM performance.

The complex signal processing is done in the RF domain and supports a
fully adaptive operation: the feedback signal (HPA output) is compared
to the exciter’s RF output signal (HPA input) in order to optimize the cor-
rection which will improve the shoulders of the RF output.

The Adaptive Non-Linear Pre-Corrector is not recommended for satellite
uplink applications as it can only correct for the signal distortion from
the ground-based transmitter and not the full signal path distortion. The
Manual Pre-Corrector can be configured for the full system path.

Manual Linear and Non-linear Digital Pre-correctors
The manual linear and non-linear digital pre-correctors are usedto  maxi-
mize the performance of the transmitter in which the exciter is installed.

- The Non-linear pre-corrector balances out gain and phase non-lineari-
ty in the transmitter RF power amplifier, thereby significantly reducing
the in-band and out of band intermodulation products. Optimizing
the transmitter’s performance will extend the coverage area. The per-
formance requirement of the transmitter output filter, which is used
to suppress radiation in adjacent channels below a maximum allowed
level, will also be eased.

- The Linear pre-corrector balances out level and group delay varia-
tions that are seen across the channel bandwidth and caused by the
transmitter mask filter and/or channel combiner filters. The linear
optimization of the transmitter’s radiated signal allows the receiver’s
channel equalizer to focus all of its correction capacity on level and
group delay errors originating from the actual transmission path.
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Unique Broadband Systems Ltd.

Description and Application

Web Interface

This feature allows remote control of the DVX 5000 via Ethernet interface
and is based on an internal Web server. The Web pages stored on the
Web server are designed as a complete graphical user interface (GUI)
for testing the status and setting the parameters of the exciter. The Web
Interface concept is popular because remote control with this system
only requires a standard computer with a network interface card (NIC) and
aWeb browser (Microsoft Internet Explorer, Firefox, etc.).

SNMP Client

This feature allows remote control of the DVX 5000 in accordance with the
SNMP protocol (Get, Set and SNMP traps). This remote control feature is
intended for systems solutions where it is desired to integrate the control
of a range of SNMP compliant equipment in a common management
system.

Optionally, the DVX 5000 RS232 interface can be dedicated for commu-
nication with a 3rd party UPS. In this case, the exciter is configured with
an extra set of SNMP parameters and will actively monitor the UPS.

Product Specifications | Signal Processing

CMMB Mode

FFT Mode 4K
Guard Interval 1/8
Code Rate (LDPC) 1/2,3/4

Constellation BPSK, QPSK, 16-QAM
Mode 1, Mode 2, Mode 3

RS(240,240); RS(240, 224); RS(240,192);

Byte Interleave

Reed Solomon Coding

RS(240,176)
Scrambling Modes 0,1,2,3,456,7
Number of Time Slots 40
Number of simultaneous 40
multiplexed frames
Network Mode SFN and MFN
Bandwidth 8 MHz

Transmission Time delay
Input

Time Information Input

Document DVX-5000-507-08

Adjustable, range: £500 ms, step 100 ns

CMMB Multiplex Stream or GbE

RS232 serial port for GPS TOD Information

(specifications are subject to change without notice)

Universal Exciter
Model: DVX 5000

Machine to Machine Interface

Depending on the waveform selected, the Universal Exciter RS232, RS485
or Ethernet ports can be used as a machine to machine interface. This is a
valuable feature when control of an external power amplifier is required.

Internal GPS Receiver or GPS/GLONASS Reciver (optional)
The DVX 5000 can be equipped with an internal GPS or GPS/GLONASS
receiver. In this case, the frequency references for the exciter and upcon-
verter are derived from the internal GPS or GPS/GLONASS receiver.

DVB-S/S2 Receiver (optional)

With the addition of an integrated DVB-5/S2 Receiver, the DVX 5000
can demodulate an incoming signal and rebroadcast at a different
frequency.

DTMB Mode
FFT Mode 3780, Single Carrier

945, 595, 420 symbols

04,06,08

QPSK, 4QAM-NR, 16-QAM, 32-QAM, 64-QAM
500 us, 666.67 us or 571.43 us

1.5 kHz, 1.75 kHz, 2 kHz

240, 720 symbols

Guard Interval
Code Rate
Constellation
Frame Duration
Sub-carrier Spacing

Time Interleaver

Network Mode SFN and MFN
Bandwidth 8 MHz, 7 MHz, 6 MHz
Input MPEG-2 Transport Stream or GbE TS

June 16,2014
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Universal Exciter

Model: DVX 5000

Product Specifications | Signal Processing

DVB-T/H Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Network Mode
Bandwidth

Input

DVB-T2 Mode
FFT Mode

Guard Interval
Code Rate
PLP Constellation

L1 Post Constellation
FEC

Network Mode
Bandwidth

Time Interleaving
Pilot Pattern
Input

DVB-SHA/SHB Mode
Multiplexing Schemes
OFDM FFT Mode (A)
Guard Interval (A)
Code Rate (A)
Constellation (A)
Network Mode (A)

TDM Mapping (B)

TDM Roll-off Factor (B)
Turbo Code (A &B)
Bandwidth (A &B)
Time Interleaver (A & B)
Input (A &B)

2k, 4k, 8k

1/4,1/8,1/16,1/32

1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM

Alpha - 1, 2 and 4 for 16-QAM and 64-QAM
SFNand MFN

8 MHz, 7 MHz, 6 MHz, 5 MHz

MPEG-2 Transport Stream or GbE TS

1k, 2k, 4k, 8k, Extended 8k, 16k,
Extended 16k, 32k, Extended 32k

1/128,1/32,1/16,19/256,1/8,19/128,1/4
1/2,3/5,2/3,3/4,4/5,5/6

QPSK, 16-QAM, 64-QAM, 256-QAM
(normal or rotated)

BPSK, QPSK, 16-QAM, 64-QAM
Short (16k), Normal (64k)
MFN, SEN-SISO, SFN-MISO

1.7 MHz, 5 MHz, 6 MHz, 7 MHz, 8 MHz,
10 MHz

Adjustable
PP1 to PP8

T2-MI control

Input steam monitoring
PCR restamping

TS Bit Rate Adaptation

OFDM (A), TDM (B)

1k, 2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,1/3,1/4,1/5,2/3,2/5,2/7,2/9
QPSK, 16-QAM

SFN-and MFN

QPSK, 8-PSK, 16-APSK
0.15,0.25,0.35

3GPP2 encoding

8 MHz, 7 MHz, 6 MHz, 5 MHz, 1.7 MHz
From 100 ms to several seconds

MPEG-2 Transport Stream or GbE TS

ATSC Mode
Supported Mode
Network Mode
Bandwidth
Input

ISDB-T/Ts Mode
FFT Mode

Guard Interval
Code Rate
Constellation
Hierarchical Mode
Carrier Spacing
Time Interleaver
Network Mode
Bandwidth

Input

DAB Mode

Transmission Mode

Processing Delay

Transmitter Delay
Transmitter Offset Delay
Network Padding Delay
MNSC Control

Input Signal

Input Selection

Input Error Condition

Test Mode

Unique Broadband Systems Ltd.

8VSB, M/H
SFN and MFN
6 MHz

MPEG-2 Transport Stream, SMPTE-310M or
GbETS

2k, 4k, 8k

1/4,1/8,1/16,1/32
1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM, DQPSK

up to 3 layers

1 kHz, 2 kHz, 4 kHz

Oto16

Hierarchical, SFN (IIP packets) and MFN
6 MHz

ISDB-T/Ts Multiplexed Transport Stream or
GbETS

v
Automatically selected from the ETI stream
or set via any control interface

Mode I: 156000 usec, Mode II: 84000 usec
Mode Ill: 84000 usec, Mode V: 108000 usec

Up to 2.4 sec, step 1 usec

0to 2047 usec, step 1 usec

0to 1.5 second

Transmitter Identification Information (TlI)

ETI (NI) 2.048 MHz short haul or
ETI (NA) for E1 interface - ETSI 300 799

Dual NA with seamless switchover
NI or NA with automatic detection
Manual lock to input 1 or 2

Input CRC violations (User selectable)

DAB mode |, II, lll, IV, CW mode, Two tone,
24-tone, 48 tone, 96 tone comb
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Wireless Broadband and Broadcasting Solutions

Universal Exciter
Model: DVX 5000
Unique Broadband Systems Ltd.
Exciter/Controller O e rowER ‘
Transmiss SFN:OFF IFFT:2k - grams
Cri173 std Guard:1/8 Cons:0PSH a . ‘z" . e @ v
oo crews o o o o oommD o oo===m o= .
Front Panel
Product Specifications
Inputs Control Interfaces
DVB-ASI IN-A, IN-B 2 inputs: BNC (F), 75 Q Front Panel LCD display and cursor/ execute keys
G.703/G.704 IN-A, IN-B 2 inputs: BNC (F), 50 Q Ethernet Interface Connector: 2x RJ45
SMPTE-310M  IN-A,IN-B 2 inputs (optional): BNC (F), 75 O Speed: 10/100/1000 Base-T
GbE Transport Stream Protocol: Pro-MPEG CoP #3 / USB Interface Connector: USB Type B
(DAB excluded) SMPTE 2022 RS232 Interface Connector: 9-pin SUB-D Male
Connector: RJ45 Serial port for GPS TOD information
HPAFB SMA (F), 50 Q (CMMB mode only)
Clock Reference - 10 MHz Connector: BNC (F), 50 Q RS485 Interface Connector: 9-pin SUB-D Female
(Note 1) Frequency: 10 MHz 1/0 Interface Connector: 9-pin SUB-D Female
Level:0dBm to 15 dBm CLI Connector: USB (HyperTerminal) or
Time Reference - 1 PPS Connector: BNC (F), 50 Q (Command Line Interface) Ethernet (HyperTerminal and Telnet)
(Note 1) Frequency: 1 PPS Web GUI Internet Explorer, Firefox, etc.
Level: TTL

; - . Connector: Ethernet
Trigger: Positive transition

SNMP Control Interf: C tor: Eth t
Time Information Input Connector: RS232 Interface for GPS TOD ontrofintertace onn'ec or: tthernet
) ) Note: MIBs are provided
information (CMMB mode only)
Alarm Relays Connector: RS232, RS485 and 1/0
2 Dry Contact Alarm relays, triggered
Monitoring Outputs by any major alarm.
DVB-ASI OUT-A, OUT-B 2 outputs: BNC (F) 75 Q Machine to Machine Connector: Ethernet for all waveforms
Interface or RS485 for all waveforms
G.703/G.704 OUT-A, OUT-B 2 outputs: BNC (F), 50 Q or RS232 for all waveforms
RF Monitor Connector: SMA (F) except CMMB
Impedance: 50 Q
Level: 30 dB below RF output
Reference Monitor Connector: BNC (F)
Frequency: 10 MHz
Level: 2 Vpp
Impedance: 50 Q
Clock Reference - 10 MHz Connector: BNC (F), High Impedance
(Note 1) Frequency: 10 MHz
Level: 10 dBm, + 2.5 dB sinewave
Time Reference - 1 PPS Connector: BNC (F), High Impedance
(Note 1) Frequency: 1 PPS
Level: TTL
Trigger: Positive transition
Note 1: The “10MHz" and “1pps” are inputs, except when the exciter is equipped with an
internal GPS receivers, where they become Monitoring Outputs (high impedance).
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Universal Exciter

Model: DVX 5000

RF OUT1 RF OUT

ETHERNET

B

Unique Broadband Systems Ltd.

~ 100-240V; 2.5A; 50-60Hz
Sy A
o

~0’ ASI
Q out

IN  REMON1 GPSANT

SATIOVE
ANTENNA

Product Specifications

Rear Panel

RF Output
Connector

Frequency Range

Frequency Step Size
Frequency Stability

Spectrum Polarity

Level

Level Stability
Return Loss

Shoulder Level
Spurious Level Outside
Channel

MER

Amplitude Flatness

Group delay response:

Phase Noise SSB
(measured @ 474 MHz)

DAB Output Spectrum
Mask

N-type (F), 50 Q

470 MHz - 860 MHz

30 MHz - 1000 MHz

1452 MHz - 1492 MHz
1610 MHz - 1675 MHz
1980 MHz - 2010 MHz
2100 MHz - 2300 MHz
2500 MHz - 2700 MHz

1 Hz

Internal reference 0.05ppm / or in

accordance with external ref. accuracy

Inverted or non-inverted, selectable

-10 dBm to 0 dBm in 0.1 dB step
(optional 0 dBm to 10 dBm)

+03dB
>20dB

-55 dBc @ UHF band (Note 2)
-50 dBc @ other bands

<-60 dBm

<
<

> 45 dB (Note 3)
> 42 dB for DVB-T2

Center frequency +3.8 MHz: +0.3 dB
(Note 4)

Center frequency +3.8 MHz: +10 ns
(Note 4)

10 Hz: < -60 dBc/Hz
100 Hz: < -85dBc/Hz
1 kHz: <-100 dBc/Hz
10 kHz: <-105 dBc/Hz
100 kHz: <-120 dBc/Hz
1 MHz: <-135dBc/Hz

Compliant with ETS 300 401

Adaptive Non-linear Pre-correction

HPA FB Connector

Frequency

Spectral Regrowth
Reduction

To be coupled from the PA output
when the Adaptive Pre-corrector is
used

470 MHz - 860 MHz
1600 MHz - 2800 MHz

7 dB +2 dB (Note 5)

Manual Digital Pre-Correction

Non-Linear Pre-Correction

Curve Formats
Amplitude Scale
Correction Points

Spectral Regrowth
Reduction

Phase Correction

Linear Pre-Correction
Correction Points

Point Spacing
Amplitude Correction
Amplitude Resolution
Group Delay Correction
Group Delay Resolution

Peak Power Clip Level

Note 2: Shoulder measurements were performed with Agilent E4443A PSA Series

Spectrum Analyzer.

Note 3: MER measurements were performed on a DVB-T waveform with an Agilent E4443A
PSA Series Spectrum Analyzer in conjunction with Agilent E92858B Digital Video Analysis

Modulation software.

Document DVX-5000-507-08

S 21 and VONVI
Linear and Logarithmic
Max. 256, user-defined position

Max. 12 dB, subject to available headroom

-6 to +30 degrees, subject to available
headroom

61

1/60 of nominal spectrum BW
+10dB

0.01dB

+2000 ns

1ns

+17dBto+7dB
(peak power relative to average RMS level)

Note 4: Levels are measured in 10 kHz bandwidth, where 0 dB is the level of the carriers at

the edge of the spectrum. Harmonics and spurious are not included.
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Note 5: Greater improvement is possible under particular applications. Performance
depends upon power level, frequency and waveform.
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Universal Exciter
Model: DVX 5000

Unique Broadband Systems Ltd.

Product Specifications

GPS Receiver GPS/GLONASS Receiver

Input Connector
Recommended Antenna
Receiver Architecture

12 Parallel Channels

Tracking Capability
Acquisition Time
(Time To First Fix, TTFF)

Positioning Accuracy
Timing Accuracy

Holdover Time

10 MHz Output Signal

1PPS Output Signal

Power Supply
Voltage
Frequency

Power Consumption

Harmonic Correction

Mechanical
Size

Dimension (W x H x D)

Weight

Transport and Storage

Document DVX-5000-507-08

F-type (F), 75 Q
5Vdc biased

Bullet Il GPS antenna - Trimble model no.

57860-10 or equivalent
L1 157542 MHz

C/A code (1.023 MHz chip rate)
Code plus carrier tracking (carrier aided
tracking)

12 simultaneous satellite vehicles

< 15 seconds typical TTFF-hot

(with current almanac, position, time and
ephemeris)

< 150 seconds typical TTFF-cold

(no stored information)

<5m,1-sigma

<10m, 2 -sigma

<2ns, 1-sigma

<6ns,6-sigma

+1 usec during 2 hours

Internally connected to the exciter input

Level: 10 dBm +2.5 dBm, sine wave

Harmonic Level: -40 dBc max.

Phase Noise: 1 Hz: < -75dBc/Hz
10 Hz: <-110 dBc/Hz

00 Hz: <-125 dBc/Hz

kHz: < -135dBc/Hz

0 kHz: < -155 dBc/Hz

1
1
1
100 kHz:  <-155dBc/Hz

Internally connected to the exciter input
Level: TTL

100 - 240 VAC
50-60 Hz

max. 45 VA (70 VA with +10 dBm RF
amplifier and GPS receiver installed)

EN61000-3-2

1 U of 19"wide cabinet

483mm x 44mm x 521Tmm
(19"x 1.75"x 20.5")

6 kg (13 Ibs)
Vibration acc. to IEC Publ.68

Input Connector

Recommended Antenna

Receiver Architecture

32 Parallel Channels

Tracking Capability

Acquisition Time
(Time To First Fix, TTFF)
(Tested at —40°C to +85°C)

Positioning Accuracy

Timing Accuracy
1PPS + 10 MHz
Holdover Time

10 MHz Output Signal

1PPS Output Signal

Environmental
Operating Temperature
Storage Temperature

Relative Humidity
(operating/storage)

Cooling

(specifications are subject to change without notice)
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F-type (F), 75 Q
5Vdc biased

Bullet Il GPS antenna - Trimble model no.
57860-10 or equivalent

L1-157542 MHz / GLONASS - L1
frequency range

GPS C/A code (1.023 MHz chip rate) /
GLONASS PT code - WASS / EGNOS
Code plus carrier tracking (carrier aided
tracking)

24 simultaneous satellite vehicles

< 15 s typical TTFF-hot (with current
almanac, position, time and ephemeris)
<40 s typical TTFF-warm (with current
almanac, position, time)

< 150 s typical TTFF-cold (No stored
information)

GPS: < 10m /20m
GLONASS: <10 m/ 20m

<100 ns

< 2.5 psec during 2 hours

Internally connected to the exciter input
Level: 10 dBm +2.5 dBm, sine wave
Harmonic Level: -30 dBc max.
Phase Noise: 1 Hz: < -75dBc/Hz
10 Hz: <-110dBc/Hz
100Hz:  <-125dBc/Hz
1 kHz: < -135dBc/Hz
10 kHz: <-155dBc/Hz
100 kHz: < -155dBc/Hz
Internally connected to the exciter input
Level: TTL

0°C to +50°C (+32°F to +122°F)
-30°C to +70°C (-22°F to +158°F)

max. 95%

Temperature controlled fan to assist natural
convection
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Unique Broadband Systems Ltd.

Product Features

« Fully Adaptive Compensation

« Linearization of Class A/AB and Doherty amplifiers with
one or more input carriers

+470 MHz - 860 MHz operating frequency range

« Supports an input signal bandwidth up to 60 MHz
« Support input Peak-to-Average ratios of 10 dB
«Up to 26 dB ACLR improvement

« Low power consumption

« Highly informative PC GUI included

Supported Standards

» ATSC, ATSC-M/H, ISDB-T/Ts, DVB-T/H, DVB-T2, DVB-SHA/
SHB, CMMB, DTMB and MediaFLO

« DAB, DAB+ and T-DMB
« WiMax and LTE
« WCDMA, TD-SCDMA, CDMA2000 and Multi-carrier GSM

Product Description

The standalone Universal Adaptive Pre-corrector is an RF-in /
RF-out predistortion solution that compensates for RF Power
Amplifier non-linearities including AM/AM and AM/PM distor-
tion, spectral regrowth, and error vector magnitude (EVM).

With the UAP 2011, the complex signal processing is done in the
RF domain and offers a wide signal bandwidth, broad frequency
of operation, and very low power consumption.

Applicable across a broad range of signals including 2G,
3G, 4G wireless, and other modulation types, the powerful
pre-corrector engine is capable of linearizing the most efficient
power amplifier topologies. The UAP 2011 is a true RF-in / RF-
out solution, supporting modular power amplifier designs that
are independent of the baseband and transceiver subsystems.

Wireless Broadband and Broadcasting Solutions

Universal Adaptive Pre-Corrector
Model: UAP 2011

Optional Frequency Range

1600 - 2800 MHz

The Universal Adaptive Pre-corrector is a fully-adaptive de-
vice that compares the power amplifier's input signal to its
output feedback signal so that the correction function can be
optimized. The correction function is applied to the transmit
signal, solely using RF-domain analog signal processing and is
controlled by embedded firmware.

The standalone design allows operators to retrofit existing
systems without having to replace any equipment.

The Universal Adaptive Pre-corrector has a PC GUI application
and RS232 (RS485 optional) ports for monitoring functions.
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Universal Adaptive Pre-Corrector
Model: UAP 2011

Unique Broadband Systems Ltd.

Product Specifications

RF Input Power Supply
Connector SMA (F), 50 Q Voltage 12 Vdc
Power Level -10 dBm to 0 dBm Power Consumption 10 Watts max.
RF Feedback Mechanical
Connector SMA (F), 50 Q Dimensions 164.8 mm x 29.5 mm x 92.2 mm
Power Level -10 dBmto +10 dBm (WxHxD) (6457x 1.162'x 3.63")
Weight 0.5 kg (1.1 Ibs.)
RF Output
Connector SMA (F), 50 Q Environmental
Power Level 10 dBm to 0 dBm Operating Temperature +5°C to +45°C (+41°F to +113°F)
(Output level is equal to input level. Down to Storage Temperature -30°C to +75°C (-22°F to +158°F)
-20 dBm possible with attenuation offset) Relative Humidity max. 95%, non condensing
Cooling Natural convection

Control and Communication Interfaces

RS232 or RS485 Connector: DB-9 (F)
Protocol: UBS Pre-corrector GUI

Application Block Diagram

RF IN

Natching [ —1 Matching

DSP

—| Matching RF FB
b : Atterustor |—
F 3
(%]
=]
CPU Adaptive
Precorrector
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Wireless Broadband and Broadcasting Solutions

RF Switch
Model: URS 1000

Unique Broadband Systems Ltd.

Product Features

0.3 MHz to 3 GHz operating frequency range

« Web GUI interface allow for automatic or manual
switching

- Serial interface allows for automatic switching via
dry contacts

« Front panel push button provides manual switching
override

« Front panel LED’s indicate the switch’s position

« Web GUI provide remote or local control and
monitoring

Product Description

The URS 1000 RF Switch is a single pole, two position RF switch
designed to operate in a transmitter system where a redundant
device (Modulator, SFN Adapter, DTx Adapter, etc) is required.
The URS 1000 RF inputs accept a modulated RF signal, DVB-ASI
signal or SMPTE 310M signal.

Typically, the URS 1000 RF inputs are connected to the out-
put of main and redundant devices. The main device must be
equipped with a dry contact alarm relay, which is connected to
the URS 1000 switch control serial port. The main device’s alarm
relay must be normally open and configured to close when a
user defined device alarm occurs. This will force the URS 1000 to
switch to the redundant input. Upon removal of the alarm (clos-
ing of the alarm relay), the URS 1000 would be automatically
switched back to the main input.

The front panel includes a Manual Control push button, allow-
ing the user to switch between main and redundant RF inputs
and a set of front panel LED's which indicate the switch's cur-
rent position. The URS 1000 can also be equipped with optional
redundant AC-DC power supplies. In the event that one power
supply should fail, the second power supply will continue to
provide DC power to the internal sub-assemblies.

The URS 1000 can be controller remotely using a standard Web
browser, a text based XML page or Modbus/TCP.

Document 55506-04-S07-01 (specifications are subject to change without notice) January 10,2013
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RF Switch
Model: URS 1000

RF MAIN -0 s
— QO — 0O — Q= rrour
RF REDUNDANT = @ =
RF SWITCH
Front Panel

PS1: 110/240 VAC 50-60Hz F: 2.5A

Unique Broadband Systems Ltd.

MANUAL
CONTROL .

. o .

PS2: 110/240 VAC 50-80Hz F: 2,5A

Product Specifications

RF Interfaces
Frequency Range
Power Level

RF Main Connector

RF Redundant Connector

RF Output Connector

Isolation

VSWR

Control Interfaces

Front Panel

Ethernet

Web GUI

Modbus/TCP

Serial Switch Control

SWITCH
CONTROL RF IN
REDUNDANT
L o e
Rear Panel
Power Supply
0.3 MHz to 3 GHz Voltage
25dBm Frequency
SMA (F), 50 Q Power Consumption
SMA (F), 50 Q
SMA(F), 500 Environmental

min. 60 dB (0.3 MHz to 900 MHz)
min. 35 dB (900 MHz to 3 GHz)

max. 1.20 (0.3 MHz to 900 MHz)
max. 1.40 (900 MHz to 3 GHz)

Operating Temperature
Storage Temperature
Relative Humidity

Cooling

LED status indicators and manual push
button switch control

Connector: RJ-45 Size
Speed: 10/100 Base-T

Mechanical

Dimensions (W x H x D)
Internet Explorer, Firefox, etc.
Connector: RJ-45 Ethernet Weight

Connector: RJ-45 Ethernet
DB9 (female)

100 - 240 VAC
50-60Hz
max. 50 VA

0°C to +50°C (32°F to +122°F)
-30°C to +70°C (-22°F to +158°F)
max. 95%, non condensing

Internal fans to assist natural convec-
tion

1 U of 19"wide cabinet

483mm x 44.5mm x 362mm
(19"x 1.75"x 14.25")

3.6 kg (81bs)
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RF Switch
Model: URS 1000

' Unique Broadband Systems Ltd.

Application Block Diagrams

TS Input ——
I : SFN Mﬂphr

Switch Contral RF DVE-ASI
™ gwitch P Out to Modulator

I _-..

DVE-ASI or
SMPTE 310M
TS Input —————— Main I ———

DTx Adapter

Switch Contral o RF . DVB-ASI or SMPTE 310M
Switch Out to Modulator
DVB-ASI or
SMPTE 310M

Redundant
—'.-
T5 Input —f OTx Ad

Modulated RF
TS Input  —- Maln -
Modulator

Switch Control RF
L

; = Modulated RF
Modulated RF
TS Input —————— Redundant ——
Madulator
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Unique Broadband Systems Ltd.

Product Features

« Multi-Standard (DVB-T or DTMB) SFN Adapter option
« CMMB Multiplexer option

« DTx Adapter option

« ATSC-M/H Multiplexer option

« ISDB-T/Ts Multiplexer/Re-multiplexer option

« DVB-ASI to IP Bridge option

« Front Panel, Web GUI, CLI, Telnet and SNMP interfaces
provided for local or remote control and software up-
grades

Description and Application

Overview

Based on Advanced UBS Technology, the new Universal Network Adapter
can be configured as a Multi-Standard SFN Adapter, CMMB Multiplexer,
DTx Adapter, ATSC-M/H Multiplexer, ISDB-T/Ts Multiplexer/Re-multipler
or DVB-ASI to IP Bridge.

The new Advanced design allows UBS to manufacture the Universal
Network Adapter in less time and with even greater reliability and ser-
viceability. None of the features known to the individual products will
be sacrificed.

This open architecture design enables users to take advantage of a
state of the art design, while planning networks to meet current and
future broadcast needs.

Wireless Broadband and Broadcasting Solutions

Universal Network Adapter
Model: UNA 7000

Web Interface
This feature allows local and/or remote control of the UNA 7000 via an
Ethernet interface and is based on an internal Web server.

The Web pages stored on the Web server are designed as a complete
graphical user interface (GUI) for monitoring the status and modifying the
UNA 7000 parameters. The Web pages are customized for each individual
product option.

The Web Interface concept is popular as remote control only requires
a standard computer with a network interface card (NIC) and a Web
browser (Microsoft Internet Explorer, Firefox, etc.).

SNMP Client

This feature allows remote control of the UNA 7000 in accordance with
SNMP protocol (Get, Set and SNMP traps). This remote control feature is
intended for systems solutions where it is desired to integrate the control
of a range of SNMP compliant equipment in a common management
system.
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Wireless Broadband and Broadcasting Solutions

Universal Network Adapter
Model: UNA 7000

Multi-Standard SFN Adapter

Features

« DVB-T or DTMB waveform support

« DVB-T waveform supports MIP insertions and hierarchical
mode

« DTMB waveform supports SIP insertion

« SFN time and frequency synchronization

Description and Application

Overview

For the operation of digital terrestrial TV networks (DVB-T or DTMB),
where several transmitters broadcast the same programs on the same
RF channel frequencies (Single Frequency Networks), the transmitters
require precise frequency and time synchronization. The frequency
(10 MHz) and time (1PPS) reference signals can be obtained from a GPS
receiver at each transmission site.

"

The SFN Adapter fulfils the task of inserting “synchronization marks
(MIP or SIP packets) in a MPEG transport stream in full accordance with
DVB-T and DTMB standards.

The basic functions performed by the SFN Adapter are:

- Insert a megaframe or second frame initialization packet (MIP or SIP)
into an MPEG transport stream

« Adjust the bitrate of the transport stream to be synchronous with an
external reference, and in accordance with the chosen transmission
mode

- Provides signaling/mode data for the control of individual transmit-
ters or modulators

Compliant with ETSI standards: EN 300 744 and TS 101 191
Compliant with Chinese standards: GB20600-2006, GY/T 229.1-2008

MIP Insertion (DVB-T Mode)
MIP insertion occurs once per megaframe, with a time interval
dependent on the selected guard interval.

The MIP indicates when the first packet in a mega-frame (Synchroniza-
tion Time Stamp, STS) begins transmitting.

The time reference is an external 1 pulse per second signal, obtained
from a GPS receiver.

Unique Broadband Systems Ltd.

« Selectable ASl inputs and outputs

« Bit rates adjusted with transmission mode

« GbE transport stream input/output (optional)
« Dual channel operation (optional)

« Internal GPS (optional)

SIP Insertion (DTMB mode)

SIP insertion occurs once per second and is synchronized with the 1PPS
signal from a GPS receiver. The SIP contains the transmission parameters
for the modulator and the SFN maximum delay.

Bitrate Adaptation

The SFN Adapter is provided with two serial (ASI) inputs that accept
an MPEG transport stream according to DVB recommendations (188 or
204 byte packets). The output may be configured as either 188 or 204
byte packets for DVB-T/H mode. In DTMB mode, only 188 byte packets
are supported.

Note: the maximum bitrate has to include the inserted MIP or SIP, which
means the input net bitrate must be slightly lower than the output
bitrate.

The SFN Adapter removes null packets from the input signal and
inserts MIP or SIP packets. New null packets are then added to produce
a precise output bitrate, which is required for the selected transmission
mode (dependent on code rate, constellation and guard band). The
maximum allowable net bitrate is governed by the selected transmis-
sion mode. As the transport rate is modified, the SFN adaptor performs
PCR re-stamping.

GbE Transport Stream Input/Output (optional)

The IP-ASI/ASI-IP Bridge option allows the UNA 7000 to accept a GbE
transport stream on either of its Ethernet ports and/or provide a GbE
transport stream output (with MIPs) on either of its Ethernet ports accord-
ing to Pro-MPEG Forum CoP #3 / SMPTE 2022.

Dual Channel Operation (optional)

Dual Channel operation allows the UNA 7000 to process two transport
streams, on separate logical channels (CH_A and CH_B), at the same
time.
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Wireless Broadband and Broadcasting Solutions

Unique Broadband Systems Ltd.

Features

« The CMMB Multiplexer provides frame generation that
is compliant with Mobile Multimedia Broadcasting
specifications

« One or two frequencies, user configured - Upgradable to
up to 6 frequencies

«Up to 160 services
« IPv4 and IPv6 support

« Control Information Table generation: NIT, CMCT, CSCT,
SMCT, SSCT, ESG Basic Description Table, Urgent Broadcast
Table and Conditional Access Table

* 8 MHz Bandwidth

« Three modes of interleaving
« Y2 and % LDPC Code Rates

« Internal GPS (optional)

« Hot Swapping between main and backup multiplexers
(optional)

Description and Application

Multiplexing is used to encapsulate multiple Audio, Video, and Data
services and Control information in Multiplex Frames (MMB Part 1, 2).

The main functions of the multiplexer are to receive the incoming data,
prepare control and service information tables, encapsulate the data in
frames depending on the data type and classification criteria, schedule
time slots maintaining appropriate FIFO levels and distribute the multi-
plexed service and control tables as MPEG-2 TS packets to modulators
through ASlinterfaces.

The multiplexer can be used in two possible scenarios: at the Head-End
as a central multiplexer of global services, simultaneously multiplex-
ing one or two networks (1), or locally as a multiplexer of local content
(2). The multiplexer is designed to satisfy the requirements in both
scenarios and operate in either of them with minimal configuration.

Document 56477-UNIV-S07-10
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Universal Network Adapter
Model: UNA 7000

CMMB Multiplexer

Standards Compliance

« Mobile Multimedia Broadcasting Part 1:
Framing Structure, Channel Coding and Modulation for
Broadcasting Channel, CMMB

« Mobile Multimedia Broadcasting Part 2:
Multiplexing, CMMB Technical Working Group

« Mobile Multimedia Broadcasting Part 3: ESG Guide

« Mobile Multimedia Broadcasting Part 4: Urgent Broadcast
« Mobile Multimedia Broadcasting Part 5: Data Broadcast

« Mobile Multimedia Broadcasting Part 6: Conditional Access

« Mobile Multimedia Broadcasting System Multiplexer
Technical Requirement V2.10

« Mobile Multimedia Broadcasting System: Encryption &
Authorization Multiplexing V2.01

« H.264 Final Draft, ISO/IEC 14496-10 AVC

« Internet Protocol, RFC 0760

« Internet Protocol, Version 6 (IPv6), RFC 2460
« User Datagram Protocol, IEN-88

« RTP: A Transport Protocol for Real-Time Applications,
RFC 3550

« SDP Session Description Protocol, RFC 2327
« RTP Payload Format for H.264 Video, RFC 3984
« RTP Payload Format forAC-3 Audio, RFC 4184

« RTP Profile for Audio and Video Conferences with
Minimal Control, RFC 1890

«ISO/IEC 13818-1

June 26, 2014
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Wireless Broadband and Broadcasting Solutions

Universal Network Adapter
Model: UNA 7000

DTx Adapter

Features

« Fully compliant with ATSC standard A/110:2011
« ASl and SMPTE 310M (optional) inputs and outputs

«Integrated GPS Receiver provides 10 MHz and 1 PPS
reference signals

« Optional SMPTE 310M inputs and outputs allow for ASI to
SMPTE 310M conversion or SMPTE 310M to ASI conversion

« Web, SNMP and Command Line Interfaces are provided for
local and remote control and software upgrades

Unique Broadband Systems Ltd.

Description and Application

The UNA 7000 design is based on the UBS Advanced Universal Modula-
tor board, customized to operate as an ATSC Distributed Transmission
(DTx) Adapter, according to ATSC standard A/110:2011.

The basic function of the DTx Adapter is to insert Cadence Sync Points
(CSP), Transmitter Control Packets (TCP) and optionally Dummy Data
Bytes Channel and the Field-Rate Side Channel into an MPEG-2 trans-
port stream. The result is an MPEG-2 transport stream output that can
be used to synchronize multiple transmitters operating in a single fre-
quency network (SFN).

The DTx Adapter also includes an internal GPS receiver that ~ provides
10 MHz and 1PPS reference signals needed for transport stream genera-
tion.

Optional SMPTE 310M inputs and outputs allow the user to configure the
DTx Adapter as an ASI to SMPTE 310M or SMPTE 310M to ASI converter.
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Wireless Broadband and Broadcasting Solutions

Unique Broadband Systems Ltd.

Features

« Fully compliant with ATSC-M/H Standard A/153

« Carries DTV services for mobile/pedestrian/handheld
receiving devices

« ATSC M/H is backward-compatible with existing digital
TV receivers

« Carries ATSC legacy DTV services

« Input M/H data is delivered over the IP datagrams
« Input M/H traffic support for IPv4, IPv6

« Supports constant and variable IP sources

« Packet filtering based on IP Address and port

« Reed-Solomon and SCCC Encoding - user specified
« Easy integration into an SFN network

« Loss free handover using SFN

« Provides “burst mode” for M/H data transmission
(i.e. enables the receiver to save energy by cycling power)

« Provides signaling data for M/H receivers
« Transport stream recording and playback

«Integrated GPS Receiver provides 10 MHz and 1 PPS
reference signals

Universal Network Adapter
Model: UNA 7000

ATSC-M/H Multiplexer

Description and Application

The ATSC-M/H Multiplexer provides DTV services to mobile/pedestrian/
handheld receivers. Itis a fully ATSC-M/H Standard compliant device that
supports all ATSC-M/H modes.

The multiplexer processes both the IP traffic (carrying M/H services
for mobile, pedestrian and handheld M/H receivers) and the existing
legacy ATSC services into one combined ATSC-M/H compliant MPEG-2
AS| output transport stream.

The multiplexer provides mobile/pedestrian/handheld broadcasting
DTV services using a portion of the ~19.39 Mbps ATSC 8-VSB payload,
while the remainder is available for HD and/or multiple SD television
services.

The ATSC-M/H Multiplexer consists of two sections:

1. ATSC M/H Pre-Processor
2. ATSC M/H Exciter (post-processing and transmission)

The ATSC M/H Pre-Processor represents the first stage of the M/H data
processing and receives two different types of input streams:

- The legacy service (main) MPEG-2 transport stream packets are
delivered to the multiplexer through the ASIinput interface.

« The M/H video and audio IP datagrams are delivered to the multi-
plexer through the Ethernet interface.

The ATSC M/H Pre-Processor combines both of these streams and
forms an MPEG-2 ASI transport stream, which is subject further
processing and modulation by the ATSC-M/H Exciter.

The M/H data delivered to the ATSC M/H Pre-Processor is partitioned
into Ensembles, each of which contains one or more services. Each
Ensemble uses an independent RS Frame, and furthermore, each
Ensemble may be coded to a different level of error protection using
Reed Solomon and SCCC coding.

M/H encoding includes FEC at both the packet and trellis levels, plus
the insertion of the long and regularly spaced training sequences into
the M/H data. Robust and reliable control data is also inserted into the
output stream by the Pre-Processor for use by the mobile/pedestrian/
handheld M/H receivers.

The ATSC M/H Pre-Processor supports the “burst mode” of M/H data
transmission, which allows the M/H receivers to save energy by power
cycling their tuners and demodulators.
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Wireless Broadband and Broadcasting Solutions

Universal Network Adapter
Model: UNA 7000

ISDB-T/TB Multiplexer/Re-multiplexer

Product Features

« Multiplexes streams compatible with MPEG-2 TS
« Compatible with TS (188 bytes) and BTS (204 bytes) inputs

« PSI/Sl information generation with data descriptors inser-
tion

« Allows configuration of PSI/SI tables and the respective
transmission layer definition

« Stored PSI/Sl tables transmission

« Filtering and remapping of input PIDs and PCR correction

« SFN Network configuration
« Compliant with ABNT NBR 15601 recommendations
« ISDB-T and ISDB-Ts compliant

« Allows GINGA interactivity transmission generated by ex-
ternal functions implementer

« Allows Closed Caption transmission generated by external
functions implementer

« Allows EPG transmission generated by external functions
implementer

« Allows OAD transmission generated by external functions
implementer

« Management and updating are performed remotely using
an embedded Web server

Description and Application

The UNA 7000 is a Multiplexer and Re-multiplexer developed for
ISDB-T and ISDB-Te digital television standards.

The UNA 7000 supports multi-programming according to the
needs of the broadcaster. Additionally, it allows editing of PSI/
Sl tables, IIP packet generation and Single Frequency Network
(SFN) operation.

The multiplexer has 2 input channels (ASI) and 2 copies of the
BTS output channel (ASI). Additional ASIinputs (up to a total of
6 input ) and 2 IP inputs could be supported as an option.

System management and upgrades are performed remotely
over the network via Ethernet.

Unique Broadband Systems Ltd.

Optional Features

« GbE (IP) input according to Pro-MPEG CoP #3 / SMPTE
2022

« 4 additional ASl inputs

« Integrated GPS Receiver which provides 10 MHz and 1 PPS
reference signals
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Features

« DVB-ASI-to-IP and IP-to-DVB-ASI modes of operation

« Forward Error Correction support according to Pro-MPEG
Forum CoP #3 /SMPTE 2022

« SFN Network preservation (SFN over IP)

« Internal or external 10 MHz reference clock and drift
correction

« Low induced PCR jitter
« Low processing latency
« Protection against IP network jitter

« Configurable input buffer size for IP packets

Description and Application

In today's broadcast environment, IP networks have become a very
important part in the distribution of digital video streams.

The DVB-ASI-to-IP Bridge is designed to achieve the highest
performance, while satisfying all requirements of MPEG transport
stream distribution in SFN networks. It provides DVB-ASI-to-IP or
IP-to-DVB-ASI conversion and can be used to transfer a MPEG transport
stream through an IP network.

The unit supports full DVB-ASI bandwidth operation (up to 216
Mbps) on both Ethernet ports and simultaneous operation in both
directions.

Different combinations of four DVB-ASI ports and two Gigabit Ethernet
ports are possible. Data and Control IP streams can be applied to either
Ethernet port.

An OEM version of the DVB-ASI to IP Bridge is also availble (UBS P/N 54849-02)
with 2 DVB-ASI inputs and 2 DVB-ASI outputs

(specifications are subject to change without notice)

Universal Network Adapter
Model: UNA 7000

DVB-ASI to IP Bridge

Characteristics

« 6x DVB-ASI inputs

- 8x DVB-ASI outputs

- 2x Gigabit Ethernet ports (Control and/or Data)
- Software selectable configurations

- Throughput limited by the maximum DVB-ASI bandwidth of
216 Mbps

- Each Ethernet port can support the combined bandwidth of
8 DVB-ASI ports

« Automatic input MPEG TS packet size detection (188/204 bytes)
+1to 7 MPEGTS packets per IP packet

- IP Packet loss and re-ordering recovery with Forward Error
Correction according to Pro-MPEG Forum CoP #3 / SMPTE 2022

« High protection against Jitter and Delay
- Regulation for SFN networks

- Unicast or multicast support

« RTP / UDP support

« Full SNMP v2 support

« Embedded HTTP server

« Real-time monitoring

- Optional 10 MHz external reference
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Universal Network Adapter

Model: UNA 7000

Unique Broadband Systems Ltd.
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Multi-Standard SFN Adapter Specifications

DVB-T Signal Processing

Input monitoring

FFT Modes

Guard Intervals
Code Rates
Constellations
Channel Bandwidth

Hierarchical Mode

Max Delay (data)
Signal Substitution

DTMB Signal Processing

Input monitoring

FFT Modes
Guard Intervals
Code Rates

Constellations

Time Interleaver
Channel Bandwidth
Frame Duration
Sub-Carrier Spacing
Max Delay (data)
Signal Substitution

Front Panel

- Transport stream presence
- Input Data overflow

- Sync 188 byte presence

- Sync 204 byte presence

2K, 8K

1/4,1/8,1/16,1/32
1/2,2/3,3/4,5/6,7/8

QPSK, 16-QAM, 64-QAM

8 MHz, 7 MHz, 6 MHz, 5 MHz

Alpha -1, 2 and 4 for 16-QAM and
64-QAM

0- 1.0 sec, resolution 100 ns

Output transport stream is replaced with
null packets and MIP in case of input
data loss

- Transport stream presence
- Input Data overflow
- Sync 188 byte presence

3780, Single Carrier
945, 595, 420 symbols
04,06,08

QPSK, 4-QAM-NR, 16-QAM, 32-QAM,
64-QAM

240, 720 symbols

8 MHz, 7 MHz, 6 MHz

500 us, 571.43 us, 666.67 uUs
2 kHz, 1.75 kHz, 1.5 kHz

0- 1.0 sec, resolution 100 ns

Output transport stream is replaced with
null packets and SIP in case of input data
loss

Control Interfaces
Front Panel LCD display and cursor/ execute keys

2 Connector: RJ45
Speed: 10/100/1000 Base-T

Connector: USB Type B

Ethernet Interface

USB Interface
RS232 Interface
RS485 Interface

Connector: 9-pin SUB-D Male
Connector: 9-pin SUB-D Female

CLI Connector: USB (HyperTerminal) or
(Command Line Interface) Ethernet (HyperTerminal and Telnet)

Web GUI Internet Explorer, Firefox, etc.
Connector: Ethernet

SNMP Control Interface Connector: Ethernet

Note: MIBs are provided

Connector: RS232 and RS485
2 Dry Contact Alarm relays, triggered by
any major alarm.

Alarm Relays

Signal Inputs
MPEG Transport Stream 2 ASlinputs: BNC (F), 75 Q
GbE Transport Stream 2 Connector: RJ45
(Optional) Protocol: Pro-MPEG CoP #3
10 MHz Connector: BNC (F), 50 Q
(Note 1) Frequency: 10 MHz

Level: 0 dBm to 15 dBm
1PPS Connector: BNC (F), 50 O
(Note 1) Frequency: 1 PPS

Level: TTL

Trigger: Positive transition

Signal Outputs

MPEG Transport Stream 2 ASloutputs: BNC (F), 75 Q

GbE Transport Stream 2 Connector: RJ45

(Optional) Protocol: Pro-MPEG CoP #3

Clock Reference - 10 MHz Connector: BNC (F), High Impedance
(Note 1) Frequency: 10 MHz

Level: 10 dBm, + 2.5 dB sinewave

Time Reference - 1 PPS Connector: BNC (F), High Impedance
(Note 1) Frequency: 1 PPS
Level: TTL

Note 1:The"10MHz"and“1pps"are inputs, except when the UNA 7000 is equipped with an Trigger: Positive transition

internal GPS receivers, where they become Monitoring Outputs (high impedance).
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CMMB Multiplexer Specifications

Signal Inputs

IP Services Input

GPS Antenna

Signal Outputs
CMMB Multiplexed

Transport Stream ASI Output

Clock Reference - 10 MHz

Time Reference - 1 PPS

Control Interfaces
Front Panel

SVC Ethernet Interface

USB Interface
RS232 Interface

CLI
(Command Line Interface)

Web GUI

SNMP Control Interface

Remote Control
(optional)

Services Ethernet Interface (SVC)
Connector: RJ45

Co