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SLM-5650A

Satellite Mode

INTRODUCTION

Comtech EF Data’s SLM-5650A Satellite Modem is
designed to comply with the strict requirements defined
in MIL-STD-188-165A, modem types I, II, 1V,

V and VI for applications on DSCS, WGS and
commercial satellites.

Data rates from 64 kbps to 155 Mbps and symbol rates
from 32 ksps to 64 Msps are supported.

The modem provides standard MIL-STD-188-114 (EIA-
530 / RS-422), and EIA-613 (HSSI) serial interfaces,
and can be optionally configured to support G.703 and
Low Voltage Differential Signaling (LVDS) serial
interfaces. It can also optionally be equipped with a 4-
port 10/100/1000 BaseT Ethernet Network Processor
module that supports switching, routing, and advanced
Quality of Service protocols.

The SLM-5650A can be integrated with the Vipersat
Management System (VMS) to provide fully automated
network and capacity management. An AES-256
TRANSEC module, compliant with the FIPS-140-2 NIST
standard is also available as an option. All traffic
(including overhead and all VMS control traffic) is
encrypted when using the TRANSEC module.

Advanced forward error correction (FEC) capabilities
are a Comtech EF Data standard feature. Viterbi,
Trellis, Concatenated Reed-Solomon, and Turbo
Product Codes are all supported.

The IF interface supports 52-88, 104-176, and
950-2000 MHz frequency ranges.

FEATURES

MIL-STD-188-165A compliant (Types I, II, IV, V, VI)

Selectable 70/140 MHz and 950-2000 MHz IFs

AES-256 TRANSEC, compliant with FIPS-140-2 L2

Dynamic bandwidth allocation (Vipersat)

BPSK, QPSK, OQPSK, 8-PSK, 16-QAM

Viterbi, Reed Solomon, Trellis, Sequential, & Turbo

Product Code (TPC) FEC

FEC rates 1/1, 5/16, 1/2, 2/3, 3/4, 5/6, 7/8, and others

64 kbps to 155 Mbps

IESS-308, -309, -310, -315

ASYNC RS-485 overhead channel & AUPC

Asymmetrical loop timing & Data Source Bit

Synchronization

o Ethernet interface for remote control using HTTP,
Telnet and Simple Network Management Protocol
(SNMP)

o EIA-485 and EIA-232 interface for remote control
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COMPATIBILITY

The SLM-5650A is interoperable with the OM-73,
SLM-3650, MD-1352(P)/U (BEM-7650), SLM-7650,
SLM-8650 and MD-945 satellite modems.

OPEN NETWORK FRAMING

The modem provides overhead framing that is
compatible with Intelsat specifications IESS-308,
IESS-309, and IESS-310, for open network operation.
The INTELSAT and EUTELSAT open network standards
provide interoperability with earth stations worldwide.

TURBO PRODUCT CODING

Turbo coding provides superior error correction
performance over Viterbi, Trellis and Reed-Solomon
FEC. The SLM-5650A Turbo Product Coding is
compatible with Intelsat IESS-315 and Comtech EF
Data’s CDM-600, SLM-3650, SLM-7650 and the
Bandwidth Efficient Modem (BEM).

DATA INTERFACES

The modem supports EIA-530 (RS-422), EIA-612/613
(HSSI) as standard features. Optional interface
modules are available to support G.703, LVDS serial, or
4-port Gigabit Ethernet interfaces.

TRANSEC MODULE

An optional transmission security (TRANSEC) module
provides bulk AES-256 encryption/decryption in
accordance with the Federal Information Processing
Standards (FIPS)-140-2 Level 2 specification. The
TRANSEC module encrypts all traffic sent over the air,
including data traffic, overhead channel and Vipersat
management messages (if present).

NETWORK MANAGEMENT / REMOTE CONTROL

The modem supports access of network management
information via HTTP using a standard web browser.
SNMP and Telnet remote control is also supported.

The modem includes separate Ethernet and EIA-
485/EIA-232 remote control interfaces. Remote control
can also be accomplished via the Ethernet ports of the
optional Network Processor.

Secure Network Management via Secure Sockets Layer
(SSL) is available as an option
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ASYNC OVERHEAD CHANNEL / AUPC

An asynchronous overhead channel supporting 2 and 4
wire RS-485, as well as RS-232 can be optionally
configured. This overhead channel is typically used to
support control and monitoring of equipment external to
the modem in a remote network. The ASYNC overhead
channel can be provisioned in conjunction with any of
the supported traffic interfaces (RS-422, HSSI, G.703,
LVDS or Ethernet).

Automatic Uplink Power Control (AUPC) is available to
maintain a desired Eb/No at the demodulator despite
link fades due to excessive rain or other power level
variations.

NETWORK PROCESSOR OPTION

The Network Processor (NP) module provides a wide
variety of advanced Internet Protocol (IP) features
including Routing, Switching, Quality of Service, and
Vipersat dynamic bandwidth control.

Networking

With the NP module installed, the modem can be
configured as an Ethernet switch or as a high-speed
router.

Multicast
Multicast traffic forwarding is supported.

Quality of Service (QoS)

The NP module supports multi-level QoS to reduce jitter
and latency for real time traffic, provides priority
treatment to mission critical applications and allows
non-critical traffic to use the remaining bandwidth.
Supported functionality includes differentiated services
code point (DSCP) in accordance with RFCs 2474,
2475, Expedited Forwarding in accordance with RFC
3246, and Per Hop Behavior in accordance with RFC
3247.

VMS Bandwidth Management

The Vipersat Management System (VMS) is the engine
that provides dynamic Single Carrier per Channel
(dSCPC) bandwidth management of the space segment.

When a remote in the network has an application to
transport over the satellite link, dSCPC technology
provides the mechanism to automatically establish the
SCPC carrier for that transmission. dSCPC resizes the
carrier based on the increase or decrease in
applications being sent over the link, and it returns the
remote to its home state once the application is
completed. dSCPC yields true bandwidth-on-demand,
giving the user the low-latency, low-jitter dedicated
SCPC connection when it is needed for real-time
applications, such as Voice over IP (VolP), video
conference, broadcasts and large applications (file or
image transfers).

Advanced Communice

VMS automates bandwidth utilization while optimizing
space segment efficiency. It allows intelligent
management of satellite networks through port and
system configuration and alarm management of the
protocol, modem, RF equipment and IP broadband
networking. The graphical user interface of VMS
enables centralized network configuration and
management. It provides auto-detection of satellite
modems, configuration and monitoring of the modems,
and real-time views of network health and transmission
quality. These allow operators to easily configure and
monitor dynamically controlled networks.

The VMS can be configured to dynamically allocate
satellite network capacity in a variety of ways.
Supported modes for capacity allocation include:

(1) Entry channel mode, which allows a modem to
automatically enter/exit a network, sets a fixed
capacity for the terminal when in the network.

(2) Load: Capacity allocation based on load demand
of terminals on the network.

(3) Type of Service (TOS): Type and priority based
allocation using DiffServ Code Point (DSCP) fields.

EXPANDED DYNAMIC RANGE

The modem exceeds the MIL-STD-188-165A input
signal dynamic range requirements, by extending the
low signal input level requirement of =55 dBm to down
to =70 dBm for lower baud rate carriers.

REDUNDANCY

Ultra high reliability redundant configurations are
supported in conjunction with Comtech EF Data’s CRS-
311 and CRS-300 switches. The CRS-311 can be
configured to support 1:1 redundancy for any
SLM-5650A configuration. The CRS-300 provides the
same functionality for 1:N redundant system
architectures.
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SYSTEM CODING OPTIONS
Operating Frequency 52 to 88 MHz, 104 to 176 MHz, 950 to 2000 Uncoded Standard 1/1
Range MHz in 100 Hz steps Viterbi Standard K=7,1/2, 3/4, and
Modulation Types BPSK, QPSK, Offset QPSK, 8-PSK, 16-QAM 718 rates
Digital Data Rate EIA-530: 64 kbps to 20 Mbps, 1 bps steps Viterbi & Reed-Solomon Standard g(l)%seddl\llfét\slvgrlgbger IESS-
an -
EIA-613: 64 kbps to 51.84 Mbps, 1 bps steps Treliis Standard Per IESS-310
Gigabit Ethernet: 64 kbps to 155 Mbps Trellis and Reed-Solomon |  Standard Per IESS-310
Symbol Rate 32 ksps to 64 Msps Sequential Optional 1/2,3/4, and 7/8 rates
External Reference Input | TNC connector, 1, 5, or 10 MHz, selectable Turbo Optional TPC Per IESS-315
INT REF Stability 1x107
Scrambling V.35, OM-73 and Synchronous.
IDR/IBS' F.rlaming Support for IDR and IBS framirjg. Allows pasic AVAILABLE OPTIONS
Compatibility IDR/IBS open network compatible operation.
Built-in Test (BIT) Fault and status reporting, BER performance How Enabled Option
monitoring, IF loopback, programmable test FAST Data Rates to 10, 20, 52 or 155 Mbps
modes, built in Fireberd emulation allows FAST 8-PSK and 16-QAM
comprehensive BER measurements. FAST Turbo to 10, 20, 52 or 155 Mbps
Summary Faults Reported via Front Panel LEDs, 15-pin D sub, FAST Vipersat Management System
FORM C relay contacts for Tx, Rx, Common FAST Diff-Serv QoS
equipment faults, and Tx and Rx Alarms. FAST Secure Network Management (SSL)
Unit Management EIA-485, EIA-232, 10/100 Base-T Ethernet FAST ASYNC RS-485/232 Overhead channel / AUPC
with HTTP, Telnet and SNMP FAST Sequential FEC
Hardware G.703 Data Interface
MODU LAT'ON Hardware LVDS Data Interface
Output Power +10 to —40 dBm, adjustable in 0.1 dB steps ::;mz:ﬁ: -IG-Z?;E E:;(’ewrﬁ(ejtu :\?etwork Processor
Output Return Loss 14 dB (70/140 MHz)
9 dB (L-Band)
Output Impedance 50 Q
Spurious From Carrier + Symbol Rate to 500 MHz
-51 dBc
Harmonics From Carrier (CW) to 4000 MHz -60 dBc
Tx Clock Source INT, Tx Terrestrial, and Data Source Sync, Rx
Satellite
Output Connectors TNC for 52 to 88 MHz, 104 to 176 MHz
Type “N” for 950 to 2000 MHz
DEMODULATION
Input Power:

Desired Carrier

+10 to 55 dBm cartier (SR > 3.2 Msps)
-55 - 10log(SR / 3.2), (SR < 3.2 Msps)

Maximum Composite

+20 dBm or +40 dBc

Input Impedance

50Q

Input Connectors

TNC for 52 to 88 MHz, 104 to 176 MHz
Type “N” for 950 to 2000 MHz

Carrier Acquisition Range

+30 kHz, selectable

Input Return Loss

14 dB (70/140 MHz)
9 dB (L-Band)

Buffer Clock

INT, Tx Terrestrial, Rx Satellite

Doppler Buffer

32to 16,777,216 bits, selectable
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Satellite Mode
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ENVIRONMENTAL AND PHYSICAL SPECIFICATIONS

Prime Power 90 to 264 VAC, 47 to 63 Hz, (DC optional)
Mounting 1RU
Size 19W x 19D x 1.71H inch
(48W x 48D x 4.3H cm)
Weight <10 Ibs. (6.8 kg)
Temperature, Operating 0to 50°C (32 to 122°F)
Temperature, Storage -40 to +70°C (-40 to 158°F)
(Non-operational)
Humidity 0 to 95%, non-condensing

BER PERFORMANCE

Example Modes and Performance

Mod / EEC Code Eb/No Guaranteed (Typical Data Rate
Rate 106 107 108 1010 Range [kbps]
Legacy
Modes
QPSK VIT 112 6.1(5.7) 6.7(6.2) 7.2(6.6) - 64 - 30,000
QPSK VIT 3/4 75(6.9) 8.2(7.6) 8.8(8.3) - 64 - 45,000
QPSK VIT 718 8.6 (7.9) 9.2 (8.5) 10.2 (9.4) - 64 - 51,840
QPSK VIT R-S 112 4.1(3.6) 42 (38) 4.4 (4.0) 5.0 (4.6) 64 - 27,333
QPSK VIT R-S 3/4 5.6 (4.9) 5.8(5.1) 6.0(5.3) 6.3(5.6) 64 - 41,340
QPSK SEQ 112 5.0 (4.5) 5.4(4.9) 5.8 (5.3) - 64 - 2,500
QPSK SEQ 3/4 5.9 (5.4) 6.4 (5.9) 6.8 (6.3) - 64 - 3,750
QPSK SEQ 718 7.3(6.8) 7.8(7.3) 8.4(7.9) - 64- 4,375
8PSK TRE 23 7.3(6.8) 8.1(7.6) 8.8(8.3) - 256 - 51,840
8PSK TRE R-S 23 6.2(5.7) 6.5 (6.0) 6.7 (6.2) 7.3(6.8) 256 - 51,840
Turbo
Modes
BPSK TPC 5/16 25(2.0) 2.8(23) 3.1(2.6) 34(29) 64 - 20,000
BPSK TPC 21/44 3.3(28) 3.4(29) 3.5(3.0) 3.7(32) 64 - 30,545
QPSK TPC 21/44 3.3(2.8) 34(29) 35(3.0) 37(32) 64 - 61,091
QPSK TPC 3/4 4.1(3.6) 43(38) 46 (4.1) 55(5.0) 64 - 96,000
QPSK TPC 718 45 (4.0) 46 (4.1) 4.7 (4.2) 4.8 (4.3) 64 -112,000
8PSK TPC 3/4 6.5(5.8) 6.9 (6.0) 7.2(6.3) 78(7.3) 64 -144,000
8PSK TPC 7/8 7.1(6.6) 7.2(6.7) 7.3(6.8) 7.5 (7.0) 64 -155,000
16 QAM TPC 3/4 7.6 (7.0) 7.95(7.3) 8.3(7.7) 9.0 (8.5) 64 -155,000
16 QAM TPC 718 8.2(7.7) 8.35(7.8) 8.5(7.9) 8.8(8.3) 64 -155,000
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