Kongsberg Spacetec AS

KONGSBERG

MEOS™ Capture HRD v3

High Rate Demodulator

The MEOS Capture HRD is a high performance
data receiver for the most demanding
professional users, developed to bring all the
user’s data safely home, always. This mission
statement translates into the key properties
of all MEOS Capture products: Performance,
Reliability and Flexibility.

High performance

Get the most data right from the start of every satellite
contact session

= \Very fast lock-in times: 0.01 — 0.1 sec. typically

Reduce your operations cost by reducing your antenna size

and link budget requirements

e  Extremely low implementation loss: 0.1 — 0.5 dB
typically, depending on data rate and type of yltering

Flexibility & modularity
Keep your system continuously updated simply by
downloading new software

e Software Deyned Radio: Direct high speed sampling
and full digital implementation in state of the art
FPGAs. Re-programmable and in-yeld upgradeable
- new versions and updates are provided as
software yles

Keep your original system, just add functionality if needed

= Add one additional channel

e Serial output (synchronous clock/data) of previously
stored data

=  Modulator

e Upgrade your system from HRD to HRDFEP

= Automatic scheduling, based on ephemeris data

Key features & beneyts

Software Deyned Radio

Multi-mission support , pre-qualiyed conygurations
Data rates from 625 kbps to 500 Mbps

Designed for L-band, X-band and Ka-band missions
Very low implementation loss

Writing of raw data to disk

Extensive monitoring and control capabilities
MEOS Connect ready

Remote monitoring and control

Java based Graphical User Interface

Real-time spectrum and phase constellation displays
Expandable — grows with your needs

Reliability

Reduce your operations cost by reducing manual efforts

Very stable Linux system, supporting 24/7 operations

without operator intervention.

Get the highest possible availability ygure at your
ground station

Robust server computer and data processing boards
No routinely maintenance, low failure probability

i

MEQOS Capture HRD includes multi-mission support
with pre-qualiyed conygurations.

WORLD CLASS - through people, technology and dedication
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Block diagram

Demodulator

=  Fully programmable wideband digital demodulator for
BPSK, xQPSK, 8PSK

Distribution
=  File transfer protocols: FTP, SFTP, etc.

Graphical User Interface

= Programmable (XML deynition), Java based GUI. The
GUI can be run stand alone or through a web browser,
locally on the physical MEOS Capture HRD or remotely
across the network

External Interface

= TCP IP socket and XML based external interface with
Access authentication

= MEQOS Connect ready

= Designed for seamless integration in Ground Station
networks, providing detailed system visibility and
control from any location, with minimal bandwidth
requirements

Reporting
= Historical view of qualitative and wuantitative status
information for previous activities, based on satellite
and orbit. Both as numeric values and graphs.
= Automatic generation of WEB reports, including quality

and quantitative status information, plots and events.
Available through standard WEB browser.

MEQOS Capture HRD

@) Defaut MaC

@ o-rautt data handing Graphical Extemnal D
Optional data handling | TY PRIt -2 Interface Recipients
- External entity

MEOS Capture HRD functional block diagram

Options

Graphical User Interface

Modulator: Modulated data output

Data Output: Serial data output

Automatic scheduling: Increase system pexibility by
adding automatic scheduling based on ephemeris data
Additional channel: Increase system pexibility by
adding one additional set of analogue and digital
chennels

Data processing: Increase system pexibility by
adding data processing capabilities

(upgrade to MEOS Capture HRDFEP)
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MEQS Capture HRD user interface (2 channel option)
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MEOS Capture HRD

Technical Speciycation

IF Input

Dual input ports — female SMA connectors

720 MHz (200 MHz tunable range)

Input impedance: 50 ohms

VSWR: < 1.5

AGC range: -10 dBm to —50 dBm

AGC output level: 0 — 10V - female SMA connector
Digital equalizer for spectrum tilt correction: +/- 6 dB
Spectrum inversion correction

Demodulation

Demodulation type: BPSK, QPSK, OQPSK, 1/2 UQPSK,
1/4 UQPSK, 1/8 UQPSK, 8PSK

Data rate:

- XQPSK: 1.25 Mbps to 500 Mbps

- BPSK: 625 kbps to 250 Mbps

Acquisition

Acquisition threshold:

- BPSK: SNR =0 dB

- QPSK: 3 dB

Carrier Doppler rate: 11 kHz/s max

Doppler on Carrier: 1500 kHz

Carrier acquisition range: 1500 kHz

Matched ylters: SRRC, Integrate &Dump,
Adaptive (optional)

Normal carrier acquisition:

- Costas Loop frequency acquisition

Fast, wideband carrier acquisition

(up to +/- 100 MHz range):

- First stage: Frequency Matched Filter (FMF)
- Second stage: Costas Loop

Acquisition time: 0.01 - 0.1 second (at > 20 Mbps)

Digital Interfaces

Dual serial clock/data outputs

— separate or merged data (1/Q)

External clock input

Electrical standard: Differential ECL default
(LVDS, RS-422 available)

Adjustable data polarity and clock/data phasing
All female SMA connectors

BER for 300Mbit/s OQPSK

T T T
= Theoretical BER

Decoding
= Modulo 4 Differential Decoding
= Modulo 2 Differential Decoding (PCM):
- NRZ-M, NRZ-S, NRZ-L
=  Trellis Decoding 4D-TCM:
- Rate: 8/12, 5/6 (10/12)
= Viterbi decoder:
- CCSDS compliant Viterbi polynomial
- Rates 1/2, 3/4, 2/3, 5/6, 7/8
- Viterbi BER estimation

Special Interfaces
- Internal digital test modulator for self testing
= BER tester: Four selectable standard polynomials
= PN generator: Four selectable standard polynomials
- Frame data pattern generator
= Real-time spectrum and vector plots

=  Spectrum and vector plot recording and replay
capabilities for remote installation support and
problem analysis

=  Status report yle generation
= Historical status viewer — graphing and text format

Data Processing (HRDFEP) - option

e See the MEOS Capture HRDFEP product sheet for
technical details.

Modulator option

= See the MEOS Capture HRTG product sheet for
technical details.

Data output option
= See the MEOS Capture HRTG product sheet for
technical details.
Optional items can be made available upon requestww

Physical
= Rack mountable chassis
= Height x Width x Depth:
21.92 cm X 44.45 cm x 67.31 cm
=  Weight: appr. 35 kg
- Power:
- 90-132 volts / 180-264 volts, 47 — 63 Hz
- Dual power supplies
- Consumption: 500 W
- Temperature:
- Operating: 10°C to 35°C
(non-operating: -30°C to 60°C)
= Relative humidity (non condensing):

S~ i - Operating: 10% to 95%
i \a\\ — 300Mbit OQPSK ] . . 0 9 0,
> (non-operating: 5% to 95%)
0 RN E = Separate keyboard and monitor unit (optional)
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