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Transcription




CDM-625A Advanced Satellite ModemSatellite ModemsTypical UsersOverviewThe CDM-625A Advanced Satellite Modem builds on our legacy of providing the most efficient and reliable satellite modems. With support for VersaFEC Forward Error Correction (FEC), the revolutionary DoubleTalk Carrier-inCarrier bandwidth compression, additional rolloffs and advanced packetprocessing, the CDM-625A provides significant savings under all conditions.This combination of advanced technologies enables multi-dimensionaloptimization, allowing satellite communications users to: Minimize operating expenses (OPEX) Maximize throughput without using additional transponder resources Maximize availability (margin) without using additional transponderresources Minimize capital expenses (CAPEX) by allowing a smaller BUC/HPAand/or antenna Or, a combination to meet specific business needs Mobile Network OperatorsTelecom OperatorsSatellite Service ProvidersGovernment & MilitaryEnterpriseOffshoreCommon Applications Mobile BackhaulG.703 TrunkingIP TrunkingOffshore & Maritime CommunicationsEnterpriseCommunications on-the-MoveSatellite News GatheringFeatures DoubleTalk Carrier-in-Carrier bandwidth compression Carrier-in-Carrier Automatic Power Control VersaFEC-2 High Performance LDPC with Adaptive Codingand Modulation (ACM), Short Block and Long Block VersaFEC FEC with Adaptive Coding and Modulation (ACM) 5%, 10%, 15%, 20%, 25% and 35% Filter Rolloff Packet Processor with header compression, payloadcompression, advanced Quality of Service (QoS) andManaged Switch Mode with VLAN support Integrated 4-port managed Ethernet switch with VLAN and QoS Jumbo frame support Dual Band Capability: 70/140 MHz and extended L-Band(950 – 2250 MHz) in same unit Data Rate: 18 kbps to 25 Mbps Symbol Rate: 18 ksps to 12.5 Msps Modulation: BPSK, QPSK/OQPSK, 8PSK/8-QAM/8-ARY,16-QAM/16-ARY, 32-ARY FEC: Viterbi, Sequential, Concatenated Reed Solomon, TCM,Turbo Product Code (TPC) (IESS-315 Compliant), LDPC Code, VersaFEC (low-latency LDPC) and VersaFEC-2 (highperformance LDPC) Widest Range of data interfaces: EIA-422/530, V.35, G.703 T1,G.703 E1, G.703 T2, G.703 E2, Quad G.703 E1, ASI, LVDS,HSSI, 4-port 10/100Base-T Ethernet IEEE 1588v2 Precision Time Protocol Sub Mux to multiplex IP/Ethernet traffic with serial or G.703traffic Drop & insert for T1/E1 Enhanced D&I for single T1/E1 & quad E1 Management: 10/100Base-T Ethernet with SNMP, DistantEnd SNMP Proxy, HTTP, Telnet and EIA-232/EIA-485 RADIUS Client Carrier ID using MetaCarrier Technology Embedded Distant-end Monitor and Control (EDMAC) Automatic Uplink Power Control (AUPC) Engineering Service Channel (ESC/ESC )-8 Standard high-stability internal reference ( 6 x 10 ) 5-tap Adaptive Equalizer L-Band TX: 10 MHz reference for BUC, FSK communicationsand optional BUC power supply L-Band RX: 10 MHz reference and LNB power supply L-Band: Advanced FSK for LPOD M&C 1:1 and 1:10 redundancy switches available Backwards compatible with CDM-625 Environmentally Resistant version (CDMER-625A) availableDoubletalk Carrier-in-CarrierDoubleTalk Carrier-in-Carrier, based on patented “Adaptive Cancellation” technology, allows transmit and receive carriers of a duplexlink to share the same transponder bandwidth. DoubleTalk Carrier-in-Carrier is complementary to all advances in modem technology,including advanced FEC and modulation techniques. As these technologies approach theoretical limits of power and bandwidthefficiencies, DoubleTalk Carrier-in-Carrier utilizing advanced signal processing techniques provides a new dimension in bandwidthefficiency.www.comtechefdata.com
Figure 1 shows the typical full-duplex satellite link, where the two carriers are adjacent to each other.Figure 2 shows the typical DoubleTalk Carrier-in-Carrier operation, where the two carriers are overlapping, thus sharing the samespectrum.Figure 1Figure 2When observed on a spectrum analyzer, only the Composite is visible. Carrier 1 and Carrier 2 are shown in Figure 2 for reference only.As DoubleTalk Carrier-in-Carrier allows equivalent spectral efficiency using a lower order modulation and/or code rate, it can reduce thepower required to close the link thereby reducing CAPEX by allowing a smaller BUC/Amplifier and/or antenna. Alternatively, DoubleTalkCarrier-in-Carrier can be used to achieve very high spectral efficiencies E.g., DoubleTalk Carrier-in-Carrier when used with 16-ARYmodulation approaches the bandwidth efficiency of 256-ARY (8 bps/Hz).When combined with VersaFEC-2 or VersaFEC and optimized transmit filter rolloff, it can provide unprecedented savings intransponder bandwidth and power utilization. This allows for its successful deployment in bandwidth-limited and power-limitedscenarios, as well as reduction in earth station BUC/HPA power requirements.Carrier-in-Carrier is a Registered Trademark of Comtech EF DataDoubleTalk is a Registered Trademark of Raytheon Applied Signal TechnologyVersaFEC is a Registered Trademark of Comtech EF DataCarrier-in-Carrier Automatic Power Control (CnC-APC)The patent-pending Carrier-in-Carrier Automatic Power Control (CnC-APC) mechanism enables modems on both sides of a CnC link toautomatically measure and compensate for rain fade while maintaining the Total Composite Power. In addition to automaticallycompensating for rain fade, CnC-APC also enables the modems to share link margin, i.e. a modem in clear sky conditions caneffectively transfer excess link margin to a distant end modem experiencing fade, thereby further enhancing overall availability.VersaFEC-2 High Performance LDPC Forward Error CorrectionCDM-625A offers a new high performance LDPC FEC specifically design to optimize performance at low and mid-tier sysmbol rates.VersaFEC-2 long-block provides 38 ModCods (BPSK to 32-ARY) with performance generally better than DVB-S2 at significantly lowerlatency and short-block provides 36 ModCods (BPSK to 32-ARY) with higher coding gain than first generation VersaFEC and similarlatency. All higher order constellations are quasi-circular for optimal peak-to-average performance. Both CCM and ACM operation issupport for long block and short block.VersaFEC Forward Error CorrectionCDM-625A offers VersaFEC, a patent-pending system of high-performance LDPC codes designed to provide maximum coding gainwhile minimizing latency. VersaFEC is designed to support ACM and CCM mode of operationThe Ultra Low Latency (ULL) codes provide even lower latency compared to standard VersaFEC codes.Adaptive Coding & Modulation (ACM)Satellite users have traditionally relied on worst case link margin to overcome rain fade which leads to significant inefficiencies. ACMcan provide significant increase in throughput as well as availability. ACM converts the fade margin into increased capacity making itpossible to more than double the throughput for Ku-band operation. Even under deep fade, ACM may be able to maintain the link at thelower MODCOD thereby increasing availability. It is tightly integrated with packet processor QoS which allows higher priority, missioncritical traffic to be maintained even during fade.Low Density Parity Check Codes (LDPC) & Turbo Product Codes (TPC)ndCDM-625A offers an integrated LDPC and 2 Generation TPC codec. LDPC is an advanced Forward Error Correction techniquecapable of providing performance much closer to Shannon limit. The current LDPC implementation can provide 0.7 to 1.2 dB additionalcoding gain compared to an equivalent TPC code.In order to take full advantage of the increased coding gain provided by LDPC, Comtech EF Data has developed a patented 8-QAMmodulation that allows for acquisition and tracking at much lower Eb/No compared to 8PSK.Dual Band CapabilityCDM-625A supports 70/140 MHz and extended L-Band (950 – 2250 MHz) capability in the same unit with independently selectabletransmit and receive IF. This simplifies sparing and stocking in networks requiring 70/140 MHz and L-Band units.4-Port Managed Ethernet Switch with VLAN & QoSCDM-625A incorporates a 4-port 10/100Base-T managed Ethernet switch with VLAN capability and priority-based Quality of Service.Access (Native) Mode and Trunk Mode are supported. Traffic can be prioritized using port-based priority or VLAN priority. The modemsupports jumbo frames with maximum Ethernet frame size of 2048 bytes.
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Packet ProcessorThe optional high-performance Packet Processor enables efficient IP networking and transport over satellite with low overheadencapsulation, header compression, payload compression and advance Quality of Service to the CDM-625A. The QoS combined withheader and payload compression ensures the highest quality of service with minimal jitter and latency for real-time traffic, prioritytreatment of mission critical applications and maximum bandwidth efficiency.Packet processor supports Routed mode as well as Managed Switch Mode of operation. In managed switch mode, it operates as alayer 2 switch with VLAN support, enabling seamless integration with existing infrastructure while providing full optimization includinglow overhead Streamline Encapsulation, header compression and payload compression and advanced QoS.Header CompressionThe Packet Processor incorporates industry-leading header compression for Ethernet and IP traffic. In managed switch mode, headercompression can reduce the 54 byte Ethernet/IP/UDP/RTP header to as little as 1 byte. For TCP/IP, the 54 byte header (includingEthernet) is reduced to as little as 3 bytes. For applications such as VoIP, header compression can provide bandwidth savingsexceeding 65%. E.g. the 8 kbps G.729 voice codec requires 31.2 kbps once encapsulated into an Ethernet frame with IP/UDP/RTP.With header compression, the same voice call needs about 9 kbps – a saving of almost 70%. And, bandwidth requirements for typicalWeb/HTTP traffic can be reduced by 10% or more with TCP/IP header compression.Payload CompressionThe Packet Processor incorporates industry-leading GZIP based payload compression for IP/Ethernet traffic. Implemented in hardwarefor maximum throughput and efficiency, payload compression can typically reduce the required satellite bandwidth by 30-40%.Streamline Encapsulation (SLE)The Packet Processor incorporates Comtech EF Data’s patent-pending low overhead Streamline Encapsulation (SLE). SLE can reducethe encapsulation overhead by as much as 65% compared to industry standard HDLC.Advanced Quality of Service (QoS)The Packet Processor incorporates multi-level QoS to ensure the highest quality service with minimal jitter and latency for real-timetraffic, priority treatment of mission critical applications and maximum bandwidth efficiency. Supported modes are: DiffServ – Industry-standard method of providing QoS enabling seamless co-existence in networks that implement DiffServ Max/Priority – Provides traffic prioritization with the ability to limit maximum traffic per priority class Min/Max – Provides a Committed Information Rate (CIR) to each user defined class of traffic with the ability to allow a higherburstable rate depending on availabilityA powerful classifier supports packet classification by Protocol, VLAN ID / range, ToS Byte, Source IP (or subnet), Destination IP (orsubnet), Source Port (or Range), Destination Port (or Range) and DSCP (for DiffServ).Quad E1 Interface (QDI) with Enhanced D&I The CDM-625A supports a Quad E1 interface that can aggregate up to four full or fractional E1s into a single carrier, with very lowoverhead. This provides significant CAPEX savings by reducing the number of modems and could possibly reduce the BUC/HPA sizeby eliminating the multi-carrier backoff. A proprietary, closed network drop & insert (D&I ) allows for dropping or inserting anycombination of 1 to 31 time slots on each E1. D&I is supported for E1-CCS only.IP Sub MultiplexerThe IP sub mux allows multiplexing IP/Ethernet traffic with serial or G.703 traffic into a single carrier. This is particularly useful forcellular backhaul when both E1 and IP backhaul is required. This reduces the number of modems and could possibly reduce theBUC/HPA size by eliminating the multi-carrier backoff. The IP sub mux ratio ranges from 9:1 (IP data rate is 9 times that of the serial orG.703 data rate) to as low as 1:59. IP sub mux can also be used to provision an overhead IP channel for management when using nonIP/Ethernet traffic interfaces.EDMAC & AUPCThe CDM-625A supports EDMAC, EDMAC-2, EDMAC-3 and AUPC. EDMAC/EDMAC-2/EDMAC-3 can be used to monitor and controlthe distant end of a satellite link using a proprietary overhead channel. EDMAC-3 is also used for SNMP management of the distantend modem. AUPC automatically adjusts modem transmit power based on feedback from the distant end modem to maintain thedesired Eb/No. AUPC and EDMAC are supported for point-to-point duplex links.Management & SNMP ProxyThe modem can be managed via the front panel, the remote M&C port (EIA-232/EIA-485), or the 10/100Base-T Ethernet port. Withsupport for SNMP, HTTP and Telnet, the modem can be easily integrated into an IP-based management system.The CDM-625A can also act as SNMP proxy for the distant end CDM-625A. This allows distant end CDM-625A management usingSNMP without requiring an end-to-end IP link.RADIUS ClientThe CDM-625A supports the Remote Authentication Dial In User Service (RADIUS) client enabling centralized user authentication formanagement access to the modem by web browser and telnet. RADIUS client supports Password Authentication Protocol (PAP) andChallenge-Handshake Authentication Protocol (CHAP).IEEE 1588v2 Precision Time Protocol (PTP)PTP has emerged as the key technology for frequency, time and phase synchronization over a packet network. The CDM-625Aincorporates hardware support for PTP, thereby significantly improving synchronization accuracy for satellite backhaul.Advanced FSK for LPOD Monitoring & ControlThe Advanced FSK allows for monitoring and control of LPOD through modem front panel menus, serial remote control and Telnet.
SpecificationsData RateSymbol RateOperatingFrequencyMajor OperatingModes(See User ManualFor Details)FEC & ModulationNoneViterbi: k 7, perIESS-308/309Viterbi with ReedSolomonSequentialReed SolomonTCM (Per IESS310)Integrated LDPCand TPC (2nd Gen)Codec (OptionalPlug-in Module)VersaFEC Codec(Option)VersaFEC-2 Codec(Option)ScramblingManagementForm C RelaysExternal Reference(Input OR Output)18 kbps to 25 Mbps, in 1 bps steps(modulation, FEC & data interface dependant)18 ksps to 12.5 Msps50 – 180 MHz (standard) and950 – 2250 MHz (option)100 Hz resolution, independent TX and RX operationOpen network, per IESS-308 / 309 / 310 / 314transparent, closed network per IESS-315LDPC / TPC Codec (option)VersaFEC Codec (option) with ACM or Constant Coding &Modulation (CCM)EDMAC Framed with/without AUPCRS Outer CodecHigh rate ESC / Enhanced ESC (ESC )Drop & insert (D&I) /Enhanced D&I (option)Quad E1 drop & insert (QDI) (option)DoubleTalk Carrier-in-Carrier (option)Uncoded BPSK/QPSK/OQPSKRate 1/2 BPSK/QPSK/OQPSKRate 3/4 QPSK/OQPSKRate 7/8 QPSK/OQPSKRate 3/4 16-QAMRate 7/8 16-QAMSee CDM-625A user manual for detailsOpen network and closed network modes8PSK/TCM Rate 2/3LDPC Code RatesRate 1/2 BPSK/QPSK/OQPSKRate 2/3 QPSK/OQPSK/8PSK/8-QAMRate 3/4 QPSK/OQPSK/8PSK/8-QAM/16-QAMTPC Code RatesRate 5/16 BPSKRate 21/44 BPSK/QPSK/OQPSKRate 3/4 QPSK/OQPSK/8PSK/8-QAM/16-QAMRate 7/8 QPSK/OQPSK/8PSK/8-QAM/16-QAMRate 0.95 QPSK/OQPSK/8PSK/8-QAMBPSK Rate 0.488QPSK Rate 0.533, 0.631, 0.706, 0.8038-QAM Rate 0.576 (ECCM), 0.642, 0.711, 0.78016-QAM Rate 0.644 (ECCM), 0.731, 0.780, 0.829, 0.853BPSK 0.493 (ULL)QPSK 0.493, 0.654, 0.734 (ULL)Long Block:BPSK Rate 0,489QPSK Rate 0.489, 0.537, 0.586, 0.611, 0.635, 0.660, 0.684,0.7338-ARY Rate 0.521, 0.537, 0.562, 0.586, 0.611, 0.635, 0.660,0.684, 0.708, 0.73316-ARY Rate 0.586, 0.611, 0.635, 0.660, 0.684, 0.708,0.733, 0.757, 0.78232-ARY Rate 0.660, 0.684, 0.708, 0.733, 0.757, 0.782,0.801, 0.831, 0.855, 0.879Short Block:BPSK Rate 0,489QPSK Rate 0.489, 0.537, 0.586, 0.611, 0.635, 0.660, 0.684,0.7338-ARY Rate 0.521, 0.537, 0.562, 0.586, 0.611, 0.635, 0.660,0.684, 0.708, 0.73316-ARY Rate 0.586, 0.611, 0.635, 0.660, 0.684, 0.708,0.733, 0.757, 0.78232-ARY Rate 0.660, 0.684, 0.708, 0.733, 0.757, 0.782,0.801, 0.831IDR Mode, no RS, - per ITU V.35 (Intelsat variant)IBS mode, no RS - per IESS-309, externally framesynchronizedTransparent Closed Network mode, no RS or Turbo coding per ITU V.35 (Intelsat variant)EDMAC mode, no RS coding - externally framesynchronized - proprietaryTurbo Product Code/LDPC/VersaFEC modes - externallyframe synchronized - proprietaryAll RS modes - externally frame synchronized per IESS308/309/31010/100Base-T Ethernet with SNMP, HTTP and Telnetsupport, EIA-232, EIA-485 (2- or 4-wire)Hardware fault, RX and TX traffic alarms, open networkbackward alarmsBNC connectorInput: 1, 2, 5, or 10 MHz, -6 dBm to 10 dBm, 50 /75 (nominal)Output: 10 MHz, 2.7 V peak-to-peak 0.4 V, low impedance outputData InterfacesEIA-422/-530 DCE , Up to 14 MbpsV.35 DCE , Up to 14 MbpsLVDS Serial , Up to 25 MbpsHSSI Serial , Up to 25 MbpsG.703 T1, 1.544 Mbps(Balanced 100 )G.703 T2, 6.312 Mbps(Unbalanced 75 or balanced110 )G.703 E1, 2.048 Mbps(Unbalanced 75 or balanced120 )G.703 E2, 8.448 Mbps (Unbalanced 75 )ASI , Up to 25 MbpsAdditional 2.048 Mbps E1 Ports for QuadE1 (Balanced 120 )Overhead DataModem Alarms4-port 10/100Base-T Managed EthernetSwitch(Optional Packet Processor Available)ModulatorFrequency StabilityTransmit FilteringAlpha (Rolloff)Harmonics and SpuriousTransmit On/Off RatioOutput Phase NoiseOutput PowerPower AccuracyOutput Impedance &Return LossClocking OptionsExternal TX Carrier OffBUC Reference(10 MHz)BUC Power Supply(HW Option)25-pin D-sub (female)25-pin D-sub (female)9-pin D-sub (female)orBNC (female)BNC (female)9-pin D-sub (female)44-pin High-density D-sub (male)15-pin D-sub (male)4 x RJ-45 0.06 ppm ( 6 x 10-8), 0 to 50 C (32 to122 F) with internal referencePer IESS-3085%, 10%, 15%, 20%, 25%, 35%Better than -60 dBc/4 kHz(typically -65 dBc/4kHz)Measured from 1 to 500 MHz(50-180 MHz band)Measured F0 500 MHz(950-2250 MHz band)-60 dBc minimum 0.480 rms double sided, 100 Hz to 1 MHz(Minimum 16 dB better overall than the Intelsat IESS308/309 requirements)dB/HzFrequency Offset-63.0100 Hz-73.01 kHz-83.010 kHz-93.0100 kHzFundamental AC line spurious is -42 dBc or lowerThe sum of all other single sideband spurious, from0 to 0.75 x symbol rate, is -48 dBc or lower50-180 MHz:0 to -25 dBm, 0.1 dB steps950-2250 MHz:0 to -40 dBm, 0.1 dB steps50-180 MHz: 0.5 dB over frequency, data rate, modulation typeand temperature range of 15 to 35 C 0.8 dB over frequency, data rate, modulation typeand temperature range of 0 to 50 C950-2250 MHz: 0.7 dB over frequency, data rate, modulation typeand temperature range of 15 to 35 C 1.0 dB over frequency, data rate, modulation typeand temperature range of 0 to 50 C50-180 MHz: 50 /75 , 16 dB minimum return loss(18 dB typical), BNC connector950-2250 MHz: 50 , 19 dB minimum return loss(21 dB typical), Type-N connectorInternal, 0.06 ppm (SCT)External, locking over a 100 ppm range (TT)Loop timing (RX satellite clock) – supportsasymmetric operationExternal clockBy TTL ‘low’ signal or external contact closureVia TX IF center conductor, 10.0 MHz 0.06 ppm (with internal reference), selectableon/off, 0.0 dBm 3 dB24 VDC, 4.17 Amps max., 90 W @ 50 C48 VDC, 3.125 Amps max., 150 W @ 50 C(180 W @ 30 C)Supplied through TX IF center conductor andselectable on/off via M&C control
DemodulatorInput Power Range, DesiredCarrierMax Composite OperatingLevelAbsolute MaximumAdaptive EqualizerAcquisition RangeBelow 64 ksymbols/secBetween 64 and389 ksymbols/secAbove 389 ksymbols/secAcquisition TimePlesiochronous/Doppler BufferReceive ClockClock TrackingLNB Reference (10 MHz)LNB VoltageMonitor Functions50-180 MHz: -105 10 log (symbol rate) to-70 10 log (symbol rate) dBm950-2250 MHz: -130 10 log (symbol rate) to -80 10 log (symbol rate) dBm50-180 MHz:94 – 10 log (symbol rate, desired carrier) dBc, 10dBm max., with the additional requirement thatwithin 10 MHz of the desired carrier thecomposite power is 30 dBc950-2250 MHz:102 – 10 log (symbol rate, desired carrier) dBc, 10dBm max., with the additional requirement thatwithin 10 MHz of the desired carrier thecomposite power is 30 dBcSatellite reFASTFASTFASTFASTFAST 20 dBm5-tap design, selectable on/offProgrammable in 1kHz increments 1 kHz to (Rs/2) kHz, where Rs symbol rate inksymbols/sec 1 kHz to 32 kHzFASTFAST 1 kHz to (0.1 * Rs) kHz, up to a maximum of 300 kHzHighly dependent on data rate, FEC rate, anddemodulator acquisition range.E.g. 120 ms average at 64 kbps, R1/2 QPSK, 10kHz acquisition sweep range,6 dB Eb/NoSelectable from 64 to 262,144 bits, in 16-bit steps(Additional limitations for G.704 frame boundaries)RX satellite, TX terrestrial, external reference 100 ppm minimumVia RX IF center conductor, 10.0 MHz 0.06 ppm (with internal reference), selectableon/off, -3.0 dBm 3 dBSelectable on/off, 13 VDC, 18 VDC per DiSEq 4.2and 24 VDC at 500 mA maximumEb/N0 estimate, corrected BER, frequency offset,buffer fill state, receive signal levelFASTDoubleTalk Carrier-in-CarrierDelay RangePower Spectral DensityRatio(Interferer to Desired)Maximum Symbol RateRatioEb/No DegradationHardwareHardware0 to 330 msBSPK/QPSK/8PSK/8-QAM: –7 dB to 11 dB16-QAM: -7 dB to 7 dB3:1 (TX:RX or RX:TX)0 dB Power Spectral Density RatioBPSK/QPSK/OQPSK: 0.3 dB8-QAM: 0.4 dB8PSK: 0.5 dB8-ARY: 0.4 dB16-QAM: 0.6 dB16-ARY; 0.6 dB32-ARY: 0.6 dB 10 dB power spectral density ratioAdditional 0.3 dBSatellite in “loop-back” mode (i.e., the transmitstation can receive itself)“Non-processing” satellite (i.e., does notdemodulate or remodulate the RS-500CRS-282XXX100 – 240 VAC, 120 W AC primary power supply-48 VDC, 125 W primary power supply1:1 Modem Redundancy Switch (L-Band)1:1 Modem Redundancy Switch (70/140 MHz)1:10 Modem Redundancy Switch(Not available with Packet Processor)1:10 IF Redundancy Switch (70/140 MHz)1:10 IF Redundancy Switch (L-Band)1:N Modem Redundancy System(For use with Packet Processor Only)1:10 IF Redundancy Switch(For use with CRS-500)Environmental and PhysicalTemperaturePower SupplyDimensions (1RU)(height x width xdepth)WeightCE MarkAvailable OptionsHardwareHardware-24 VDC, 120 W primary power supply24 VDC, 90 W @ 50 C BUC power supply, AC, 24 VDC or 48 VDCprimary power supply48 VDC, 150 W @ 50 C (180 W @ 30 C) BUC power supply, AC or48 VDC primary power supplyVersaFEC-2 Codec modulendIntegrated TPC (2 generation) and LDPC Codec modulePacket ProcessorEnvironmentally Resistant (ER) VersionL-Band IF (in addition to 70/140 MHz)Modem data rate – 10 Mbps, 15 Mbps, 20 Mbps or 25 Mbps8PSK and 8-QAM modulation (8-QAM requires TPC/LDPC orVersaFEC Codec)16-QAM modulationTPC/LDPC Codec data rate – 10 Mbps, 15 Mbps, 20 Mbps or 25MbpsActivate DoubleTalk Carrier-in-Carrier FeatureDoubleTalk Carrier-in-Carrier Data Rate (full) – 512 kbps, 1.1 Mbps,2.5 Mbps, 5 Mbps, 10 Mbps, 15 Mbps, 20 Mbps or 25 MbpsDoubleTalk Carrier-in-Carrier Data Rate (fractional) – 2.5 Mbps, 5Mbps, 10 Mbps, 15 Mbps, 20 Mbps or 25 MbpsVersaFEC Codec data rate (CCM) – 1.1 Mbps, 2.5 Mbps, 5 Mbps or16 MbpsVersaFEC Codec symbol rate (ACM) – 300 ksps, 1.2 Msps or4.1 MspsOpen network – IBS with high rate IBS ESC, IDR and audioD&I / D&I for single Port T1/E1D&I For Quad E1 Port 2, 3 and 4Quality of Service (requires Packet Processor)Header Compression (requires Packet Processor)Payload Compression (requires Packet processor)Advanced Network Timing (IEEE 1588v2 PTP)VersaFEC-2 Codec data rate (CCM) – 5 Mbps, 10 Mbps, 15 Mbps,20 Mbps or 25 MbpsVersaFEC-2 Codec symbol rate (ACM) – 1.2 Msps, 2.0 Msps, 4.1Msps, 8.0 Msps or 12.5 MspsFCCOperating: 0 to 50 C (32 to 122 F)Storage: -40 to 85 C (-40 to 185 F)100 – 240 VAC, 6%/-10%, 50/60 Hz, auto sensing-24 VDC (HW option)-48 VDC (HW option)1.75” x 19.0” x 17.65”(4.4 x 48 x 44.8 cm) approximate10.8 lbs (4.9 kg) maximum, with all option modules and48 VDC BUC power supply installedEN 301 489-1 (ERM)EN55022 (Emissions)EN55024 (Immunity)EN 61000‐3‐2EN 61000‐3‐3EN60950 (Safety)FCC Part 15, Subpart B2114 West 7th Street, Tempe, Arizona 85281 USAVoice: 1.480.333.2200 Fax: 1.480.333.2540 Email: sales@comtechefdata.comSee all of Comtech EF Data’s Patents and Patents Pending at http://patents.comtechefdata.comComtech EF Data reserves the right to change specifications of products described in this document at any time without notice and without obligation to notify any person of such changes. Information inthis document may differ from that published in other Comtech EF Data documents. Refer to the website or contact Customer Service for the latest released product information 2015 Comtech EF Datads-CDM-625A.docx11/4/2015
Widest Range of data interfaces: EIA-422/530, V.35, G.703 T1, G.703 E1, G.703 T2, G.703 E2, Quad G.703 E1, ASI, LVDS, HSSI, 4-port 10/100Base-T Ethernet IEEE 1588v2 Precision Time Protocol Sub Mux to multiplex IP/Ethernet traffic with serial or G.703 traffic Drop & insert for T1/E1 Enhanced D&I for single T1
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Customer Demand Management - National Grid plc 


Customer Demand Management What is CDM How we forecast CDM How we estimate actual CDM Review of year to date. CDM Triad Avoidance Red Zone Management Demand Side Response / Reserve What is CDM. Red Zone Management DNO Distribution Use of System (DUoS) charges make up around 12% of electricity costs for Industrial and Commercial
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WOW! Wired Modem WOW! Wireless Modem Customer Owned Modem 


WOW! Wired Modem Self-Install Guide A. Connect one end of the coax cable into an available cable outlet in your home and the other end into the modem. Your cable outlet may be on the wall or coming from the floor. Hand tighten the connections. B. Plug the power cord into the modem and into a power outlet to allow the modem to power up and begin booting. C. Use your Ethernet cable and plug it .
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Re-Flashing Your CDM -625A Advanced Satellite Modem I. … 


For additional help with "zipped" file types, refer to the help files provided with the "PKZIP for Windows", "WinZip", or "ZipCentral" file archiving programs. “PKZIP for Commandline” is not - supported due to file naming conventions. To verify the correct firmware number, see Step 1 (D) in Sect. II Getting Started: Prepare for the Firmware
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Internet Everywhere 3G+ modem Quick Guide USB Modem 


To Remove the SIM/USIM card from the USB modem i. Take down the modem cap. ii. Pull the plastic socket gently, and you can hear a click when the SIM/USIM card gets unlocked. iii. Take off the SIM/USIM card. 2. Install the microSD card into the USB modem Install microSD card in the USB modem, if you want to use it. i. Open the cover of the .
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SMCD3G Cable Modem Gateway User Manual 


y Integrated, CableLabs-compliant DOCSIS 1.1/ 2.0 /3.0 cable modem. y Integrated cable modem port for Internet connection to cable modem service. y Four 10/100/1000 Mbps Auto-Sensing LAN ports with Auto-MDI/MDIX. y Internet connection to cable modem service via an integrated cable modem port. y One USB 2.0 port. y Dynamic Host Configur
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Radio Modem RM24100D 


DB9 Female Pinout (connecting cable must have a DB9 male connector): DB9 Female Pin RS232 RS485 RS422 1 DCD (Output from radio modem) 2 TXD (output) (Serial data exiting radio modem) D (B) RXD (B) 3 RXD (input) (Serial data entering radio modem) D- (A) RXD- (A) 4 DTR (Input to Radio modem) 5 GROUND GROUND GROUND 6 DSR (Output from radio modem .
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Installation Guide - 2Wire 2701 modem 


Installation Guide - 2Wire 2701 modem Getting Your Modem Up and Running Check your modem package contents. It should contain the items shown here: Fig. 1 Familiarize yourself with the back of your modem Power - this is where you plug the power adapter Reset - to reset your modem from time to time and when connection issues ariseFile Size: 462KBPage Count: 11
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0452 ACCOUNTING - Best Exam Help 


0452 ACCOUNTING 0452/21 Paper 2, maximum raw mark 120 This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the details of the discussions that took place at an Examiners’ meeting before marking began, which would have considered the .
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Grammar as a Foreign Language - List of Proceedings

Grammar as a Foreign Language Oriol Vinyals Google vinyals@google.com Lukasz Kaiser Google lukaszkaiser@google.com Terry Koo Google terrykoo@google.com Slav Petrov Google slav@google.com Ilya Sutskever Google ilyasu@google.com Geoffrey Hinton Google geoffhinton@google.com Abstract Synta
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Attention is All you Need - NIPS

Google Brain avaswani@google.com Noam Shazeer Google Brain noam@google.com Niki Parmar Google Research nikip@google.com Jakob Uszkoreit Google Research usz@google.com Llion Jones Google Research llion@google.com Aidan N. Gomezy University of Toronto aidan@cs.toronto.edu Łukasz Kaiser Google Brain lukaszkaiser@google.com Illia Polosukhinz illia .
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GSA Implementation of Google (G) Suite

Google Meet Classic Hangouts Google Chat Google Calendar Google Drive and Shared Drive Google Docs Google Sheets Google Slides Google Forms Google Sites Google Keep Apps Script D
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Google Drive (Google Docs, Google Sheets, Google Slides)

Google Drive (Google Docs, Google Sheets, Google Slides) Employees are automatically issued a Kyrene Google account. Navigate to drive.google.com. Use Kyrene email address and network password to login. Launch in Chrome browser for best experience. Google Drive is a cloud storage sys
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Quick Guide of Using Google Home to Control Smart Devices

Configuration needs Google Home app. Search "Google Home" in App Store or Google Play to install the app. 3.1 Set up Google Home with Google Home app You can skip this part if your Google Home is already set up. 1. Make sure your Google Home is energized. 2. Open the Google Home app by tapping the app icon on your mobile device. 3.
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Elaboração de Provas Online usando o Formulário Google Docs

2 Após o login acesse o Google Drive ou o Google Docs e selecione a ferramenta Google Forms (Formulários). Clique na caixa de Ferramentas do Google, localizada no canto direito superior da tela e selecione o Google Drive. Na tela do Google Drive clique em New , opção More e selecione Google Forms. OBS: É possível acessar o google
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ACS WASC Templates

File upload, Folder upload, Google Docs, Google Sheets, or Google Slides. You can also create Google Forms, Google Drawings, Google My Maps, etc. Share with exactly who you want — without email attachments. Search or sort your list of files, folders, and Google Docs. Preview files and Google Docs.
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Share a Google Doc in Schoology - fcps.edu

After you have connected your Google Drive to Schoology (directions in a separate handout), another way to share a Doc with students is to use the Google Drive Resource App. To share a Google Doc using the Google Drive Resources App: 1. From the Add Materials drop down menu, select Import from Resources. 2. Select Apps. Then Google Drive .
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Google Drive - San Bernardino City Unified School District

Google Apps All of the Google applications that are available upon logging into Google.com (G , Gmail, Gphotos, Gdrive, etc.). Google Suite Google’s online cloud based office companion applications (Docs, Sheets, Slides). Google Drive Google’s online cloud storage and file sharing/collaboration application.
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Single Sign On for Google Apps with NetScaler Unified Gateway

Google Apps for Work is a suite of cloud computing productivity and collaboration applications provided by Google on a subscription basis. It includes Google’s popular web applications including Gmail, Google Drive, Google Hangouts, Google Calendar and Google 
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Best practices for managing identities when you move to Google Cloud

Google Cloud. To provide t he informat ion an organizat ion would ne e d to transfer data and ownership from one Google Account to anot her for s ome of t he noncore Google s er vice s, such as Google Ads, Google Analyt ics, or DV360. Intende d audience Organizat ion administrators. Sta planning Google Cloud / Google Wor kspace migrat ion. Key .
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Google Analytics 101 - Content Jam

Google Analytics 101 201 301 Google Ads 101 201 Google Tag Manager 101 Google Data Studio 101 Google Optimize 101. Welcome Fun Facts: Share . Google Analytics 301 35 Web Property The web property ID is of the form UA-XXXXXX-YY. It's often called the "UA number" since it starts with
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Introduction - Google Earth User Guide

Google Earth Community: Learn from other Google Earth users by asking questions and sharing answers on the Google Earth Community forums. Using Google Earth: This blog describes how you can use some of the interesting features of Google Earth. Selecting a Server Note: This section is relevant to Google Earth Pro and EC users.
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Using Google Forms to Manage Officials Signups

Google Sheets, deleting a response from the form or sheet will not affect the other. Once the Google Form is linked to a Google Sheet, clicking on the spreadsheet icon will open the linked Google Sheet. Google Responses Sheet Google automatically creates and populates the sp
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