


Quick Facts andMarket Segments

Precision andReliability for Time andFrequencySynchronizationof Power Networks

Intelligent Modular SynchronizationSolutions

VersatilityandReliabilitymeetHigh-Performance

PTP overPRP





ÁFoundedin 1979, privately ownedbusiness

ÁCompany HQ in Bad Pyrmont, Germany

ÁAcquiredPTP technologysupplier
Oregano Systems in 2019

ÁOpenedMeinberg USA office
in Santa Rosa, CA in 2020

Á130 Employees

ÁGermany: 113

ÁAustria: 12

ÁUSA: 5



ÁOwnIn-house Productionof Electronics (PCBs) 
and MechanicalParts (Chassis etc.)

ÁStrong Focus on Synchronization:

Á80% of turnover generatedby network clocks
(NTP and PTP)

ÁBus levelproducts (PCIeSlot Cards, USB clocks)

ÁSignal Generation 
(Pulses, Frequencies, Audio & Video References)

ÁService network of distributors and partners
in over40 countries



ÁPower grid control systemsand substationautomation
networksin more than 80 countries

ÁManyof the top tier international stock exchangesand
someof the largestbanksand financial institutions

ÁLive TV production facilitiesand OB trucks

ÁMajor mobile telecommunicationnetworksproviding
voiceand data servicesto tensof millions of customers

ÁLarge scalecommunicationnetworksin the defense
domainaswell asa lot of tactical networkson land-
based, maritime and airborneplatforms

ÁRadar andcontrol centersystemsof severalnational of
multinational air traffic control authorities

Meinberg productssynchronizea lot of critical
infrastructuresworldwide:





ÁElectricalEngineering, University of Karlsruhe, Germany

ÁSpecializedin electricalmachinesand high voltage

ÁWorkedfor ABB in Mannheim, Germany 

ÁProject engineerfor substationprojects in Africa

ÁProject engineerfor substationautomation andprotection
for worldwide projects

ÁManager of ProtecvoltLtda. in Bogotá, Colombia

ÁRepresentsMeinberg in Latin Americasince2002 





ÁIRIG Standard 200-04
Inter-Range Instrumentation Group (IRIG)

ÁIEEE C37.118-2011 (former IEEE 1344-1995)
Standard for Synchrophasorsfor Power Systems

ÁIEC 61850
Communication networksand systemsfor power utility automation

ÁIEC 61850-5:2013 (SNTP)
Communication Requirementsfor Functionsand Device Models

ÁIEEE 1588-2019 V. 2.1. ӛIEC 61588 (PTP)
Standard for a Precision ClockSynchronizationProtocol for NetworkedMeasurement andControl Systems

ÁIEEE C37.238-2017 (original POWER PROFILE from 2011) 
Standard Profile for Useof IEEE 1588 Precision Time Protocol in Power System Applications

ÁIEC/IEEE 61850-9-3:2016 (Power Utility Profile) or PUP



ÁIEC 62439-3:2016
Industrial communicationnetworks- High availability automation networks- Part 3: 
Parallel RedundancyProtocol (PRP) and High-availability SeamlessRedundancy(HSR)

ÁAnnex A:
Clockssynchronizationoverredundant pathsin IEC 62439-3
This generalPRP operatingmodedoesnot apply to PTP frames, sincethe delaysufferedby a frameisnot the same 
in the two LANs and someframesaremodified in the TCs (bridges) while transiting through the LAN. A DANP does
not receivethe same PTP messagefrom both ports evenwhenthe sourceis the same. 

All of thesestandardsarebeingusedin newPower Stations, Substations, Scadas







ÁComputer Science Engineer, University of applied Sciences, Ravensburg 
Germany

ÁSpecializedin PTP synchronization

ÁWorkedfor IXXAT/HMS in Ravensburg

ÁMembership in specificationgroups(PTP / TSN) 

ÁWorkedasProductManager for Synchronizationproductsand Smartgrid
Product initiative for HMS in Ravensburg

ÁSenior SW Engineer for Meinberg 

werner.abt@meinberg.de

mailto:werner.abt@meinberg.de


ÁIEC 61850: Umbrellaspecification

ÁTime synchronization: 
IEEE 1588-2008 (IEEE 1588-2019) Precision Time 
Protocol

ÁIEEE 1588-2008 is completedby IEC 61850-9-3: 
Utility profile for PTP

ÁIEC 61850 specifiesIEC 62439-3 for Redundancy: 

Á62439-3 chapter4: 
Parallel RedundancyProtocol (PRP)

Á 62439-3 chapter5: 
High-availability SeemlessRedundancy(HSR)
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ÁPTP isNOT replicated

ÁEvery PRP path hasits own
masterclock

ÁThe masterclockscanbeone
entity with two ports or two
entities with 1 port each

ÁThe slaveclocksaremodeled
as2-port ordinary clockswith
extensions:

Áa) statePASSIVE_SLAVE

Áb) ports operate
independently

Ác) oneport is in SLAVE state
and other in 
PASSIVE_SLAVE

Ád) switchoververyfast
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ÁCombininga universal SyncCore with
application-specificinput and output interfaces

ÁAllowsfield upgradesand replacementswith
hot-swappingand hot-pluggingsupport

ÁAlmostno hardwaredependenciesallow
uncountedcombinationsof interfacesand
modules

ÁStandardizedform factorsand backplane 
interfacesallow swappingmodulesand
componentsbetweenall membersof
the IMS family

ÁVeryefficient spare part managementand
unmatchedscalabilityand future-proofnesswith
zeroor minimum costsfor the end user



ÁIMS LANTIME M500:
Rail-Mount

ÁIMS LANTIME M1000:
19ӒRack-Mount, 1U 

ÁIMS LANTIME M3000:
19ӒRack-Mount, 3U

The Chassis including the (mostly passive) backplane, available
in multiple rack-mount and rail-mount form factors, with or
without displaysand activeor passive coolingconcepts.



Dependingon the model up to four power slotsareavailable
for high power requirementsand optional redundant 
configurations. It is possibleto usethe availablepower slots
with anycombination of AC and DC power supplies.



The referenceclockmoduleprovidesstandardbackplane 
signalslike 1PPS, 10 MHz and a serialtime string and
includesthe main oscillator. 
Onemodule needsto be installed. The M1000 and M3000 
offer the possibility for redundant configurations.



The CPU moduleoperatesasthe main chassiscontroller and
providesthe web-basedstatusand configuration interfaceas
well asthe synchronizationof NTP and SNTP compatible
clientson its network interfaces.



If an application requiresto useexternalsynchronization
sourcesinsteadof GNSS signals, an MRI cardenablesthe
installed clockmodule to synchronizeto 1PPS, 10 MHz, DCLS 
and AM time codes(IRIG B, AFNOR, IEEE1344 or C37.118).



An ESI card is capableof addingadditional synchronization
sourcesto an IMS system. It acceptsE1 and T1 sources, both
asa Bitstream(2.048 MBit/s / 1.544 Mbit/s, supporting SSM / 
BOC) or Frequency(2.048 MHz / 1.544 MHz).



A varietyof Input andOutput Modules for all typesof
synchronizationtasks: Electricaland optical pulses, 
frequencies, time codesand serialtime messagesaswell as
additional network interfacesfor network synchronization
(IEEE 1588 / PTP, NTP, SynchronousEthernet).



ÁGPS180 ӛMeinberg GPS Receiver with multiple layersof
built -in GPS signalconsistencyand integrity checks

ÁGNS181 ӛMeinberg Multi-GNSS Receiver supportsGPS, Galileo, GLONASS 
and BeiDou(up tp threecanbe usedin parallel)

ÁGNM ӛGNSS MULTIBAND BasedTime Synchronizationprovides:

ÁMulti GPS L1/L2/L3

ÁGLONASS G1/G2/G3

ÁBeiDouB1/B2

ÁGalileo E1/E5a+b plus L-Band correctionservicecoverageand is
especiallydesignedfor precisionmultifrequencypositioning

ÁGNS-UC ӛGPS/Galileo basedTime Synchronizationfor stationaryand
mobile application usingMeinberg AntennaConverter

ÁPZF180 ӛDCF77 LongwaveRadio Signal Receiver canbe usedfor accuracy
requirementswhereno radio signalreferenceis required

ÁTCR180 ӛIRIG TimecodeReceiver for DCLS and AM Timecodesignals



ÁProviding (software) NTP services

ÁOperating the interfaces(Web basedGraphicalUI and commandline
interfaces)

ÁRunningmanagementprotocols (SNMPv1, v2c, v3)

ÁMonitoring all systemhardwareparts
(e.g. power supplies, network interfaces, modules, radio receiversetc.)

ÁSendingalarmsand notifications (SNMP traps, eMail, Syslog,ӈ)

ÁManaging softwareupgradesfor all components(firmware updatesetc.)



Á1 x GbE(RJ45) + 1 x SFP Slot (Combo)

ÁSupports up to 40x 10/100/1000base-T/SFP interfacesand up to 99 virtual
IP addressesand VLANs (multiple VLANs and IP addresscanbeassignedto
eachphysicalinterface)

ÁThreeACLs (Super User, Admin User and Info User), multiple accountsper 
ACL possible

ÁAlternative: remote / central userauthentication via TACACS+ and/or
RADIUS

ÁBasedon low power optimized CPU board with customLinux-OS based
softwareplatform

ÁLots of Enterprise grade featureslike High AvailabilityBonding, LACP, 
VLANs, LLDP, SNMPv3 auth and priv support, full IPv4/IPv6 dual stack
capabilities

ÁUsingindustry standardbasedcybersecurityrelatedcomponentslike 
OpenSSLand OpenSSH(securitypatchesand frequent updatesare
available)



ÁIntegrated receiverson the clockmodule allow to usehighlyaccuracteGNSS signalsasa syncreference
or
longwaveradio signalslike DCF77 or wired signalslike IRIG-B

ÁMRI cardsexpanda clockmodule with specificphysicalinterfaces, i.e. electrical (BNC) or
optical (F-ST) PPS input interfaces

ÁESI cardscanconvertnot directly supportedinput signalsinto a format that isunderstoodby the
clockmodule

ÁHPS100 cardscanbeusedasinput cards, too (PTP / NTP / SyncE)

ÁPriorizationof input referencesis fully customizableby configuration, incomingsignalscanbe
declaredtime-of-day, phaseand/or frequencysources



ÁElectricaland Optical Pulses (1PPS, PPM, PPH ..)

ÁFrequencies(10 MHz, 2.048 MHz, 1.544 MHz, ...)

ÁSerial Timestringsvia RS232 or RS422 in variousformats (NMEA, ...)

ÁAudio ClockSignals (Wordclock, 48kHz, 24MHz, DARS ...)

ÁVideo ClockSignals (Genlock/Blackburst, Tri-Level-Sync, LITC, ...)

ÁTelecom SyncSignals (E1/2.048MBit/S with SSM support, T1 with BOC support)

ÁTimecodeSignals (IRIG-A, IRIG-B, AFNOR, NASA36, ...), 
both DCLS and AM electrical type and also availableasoptical outputs

A wide rangeof availableoutput modulesallows to setup an IMS systemto provideanycombination of syncsignaloutput interfaces.

Different physicalconnectorsareavailable(BNC, RJ45, DSUB9, F-ST, ...).



ÁPTP, Hardware-NTP and SynchronousEthernet (SyncE)

ÁCan beusedasan Ӕoutputӑsignal(i.e. NTP Server, PTP Grandmaster 
Clock, SyncEMaster) orӑinputӑ(PTP Slave, SyncEClient)

ÁSwitchingbetweenMaster and Slave role in ӔAutoӑmode
(= standardOC behavior)

Á3U Chassis (IMS LANTIME M3000): Upto ten HPS100 Modules
1U Chassis (IMS LANTIME M1000): Upto four HPS100 Modules

ÁTwoSMA connectors, indepently configurableto output
1PPS, 10 MHz or 2048 kHz

ÁCombo Network Interface: 100/1000base OR SFP Slot for
1000base-X optical link

ÁFullSupport for Meinberg NetSyncMonitor functionality, 
both asMonitoring Nodeor asmonitored PTP node
in both masterand slaveport states



ÁNTP v4:

Á IPv4 and IPv6

ÁHardware timestampsin outgoing packetsӛ8ns accuracy

ÁHigh Performance with integratedNTP Hardware Responder:

ÁUpto 400k NTP req/s (with full hardwaretimestampingaccuracy)

ÁSyncEMaster and Slave capabilitiesaccordingto
ITU-T G.8261, 
G.8262 and G.8264 
with full ESMC support, independentfrom PTP/NTP modeof operation



ÁSupports almost anyPTP profile/modeof operation:

ÁLayer 2 (Ethernet), Layer 3 (IPv4, IPv6)

Á1-step and 2-step

ÁMulticast, Unicast, Hybrid Mode

ÁEnd-to-End and Peer-to-Peer Delay Mechanisms

ÁBest in Class Profile Support:

ÁDefault Profile: 
IEEE 1588v2 / PTPv2 and IEEE 1588v1 / PTPv1 

ÁPower IndustryProfiles: 
IEC 61850-9-3, IEEE C37.238-2011, IEEE C37.238-2017 

Á IndustryProfiles: 
ITU-T G.8265.1 Frequency, ITU-T G.8275.1 Phase/Time, 
ITU-T G.8275.2 Phase/Time 

ÁBroadcast Industry: 
SMPTE ST 2059-2, AES67 Media Profile
AVB/TSN: IEEE 802.1AS

ÁHigh Performance with integratedPacket Generator 
and Delay Request Responder:

ÁUpto 2,048 UnicastSlavesor ~250k Delay Req/s PER PORT



PL-A 8 1024 1600 No No

PL-B 256 32768 51200 No No

PL-C 512 65536 102400 Yes No

PL-D 1024 131072 204800 Yes Yes

PL-E 2048 262144 409600 Yes Yes



Á Monitoring of NTP servers/clients, 
PTP masters/slaves/BCs andPPS signals

ÁӑReverse PTPӒtechnology, allowsutilization of full
accuracyof hardwaretimestampingunitsӛmeasuresthe
accuracyinsteadof relyingon self-reported states

Á Monitoring also possiblevia standard
PTP Management Messages

Á NTP Monitoring supportedvia Management CPU network
interfaces

Á PTP Monitoring requiresHPS100 in Monitoring Mode 
(minimum PL optionӑDӒ)

Á PPS Monitoring requiresESI Input modulesor PIO 
PPS/10MHz measurementcards

ÁWarning/Alarm thresholdsandstatechangealarms
configurableper monitored node

Á Full featuredextensive visualizationand
reporting tools availablevia Web GUI





ÁPowerful IEEE 1588 PTP Time Server

ÁHigh Performance (S)NTP Server

ÁHalf-Rack (9.5ӑ) Solution for a Space EfficientDesign

ÁDifferent OscillatorOptions for AdvancedHoldoverPerformance

ÁMeinberg Device Manager for Configurationand Status Monitoring

ÁThree-yearManufacturerӏsWarranty

ÁUnlimited Technical Support IncludingFirmware Updates



ÁPowerful IEEE 1588 PTP Time Server

ÁHigh Performance (S)NTP Server

Á19 inch rackmount casedesign

ÁDifferent OscillatorOptions for AdvancedHoldoverPerformance

ÁRedundant Power Supplies(optional)

ÁMeinberg Device Manager for Configurationand Status Monitoring

ÁOLED Display with Rotary Knobfor Network Settings and Navigation through Display Menu (optional)

ÁThree-yearManufacturerӏsWarranty

ÁUnlimited Technical Support IncludingFirmware Updates



1. COM 0 Timestring
RS-232 (9 pin D-SUB, male)

2. LAN Network Interfaces
Gigabit Ethernet (GbE), 10/100/1000 Mbit (SFP)
LAN 0, 1:
Management / NTP
10/100/1000Mbit, RJ45 or 1000FX
LAN 2, 3:
Management / NTP
10/100/1000Mbit, RJ45 or 1000FX, PTP

3. Status IndicatorsCPU

4. Status IndicatorsREC

5. USB Terminal
USB-to-serial console(Micro-USB Type B)

6. USB Host
USB Connector Management CPU (USB Type A)

7. Status Indicators PP5 - PP8

8. DMC X2 Terminal Connector
Programmable Outputs (DMC 16-pin, male)

9. ProgrammablePulse Outputs ӛFiber Optic
ProgrammablePulses, Fiber Optic, 
Multi Mode, 820 nm, (ST)

10. Status Indicators PP1 - PP4

11. DMC X1 Terminal Connector
Power Supply (only microSyncHR),
Programmable Outputs Optocoupler 
(DMC 16-pin, male)



10 Series

30 Series

1. FrequencySynthesizer Output
UnbalancedSinusoidalSignal (BNC, female)

2. Time Code AM (Modulated) Output
UnbalancedSine Wave Signal (BNC, female)

3. 2x ProgrammablePulses,Outputs
ProgrammablePulses, TTL (BNC, female)

1. 10 MHz Input
10 MHz SinusoidalSignal / TTL (BNC, female)

2. PPS Input
Pulse per Second, TTL (BNC, female)

3. 10 MHz sine Output
10 MHz SinusoidalSignal (BNC, female)

4. 10 MHz Output
10 MHz, TTL (BNC, female)



31 Series
1. 10 MHz Input

10 MHz SinusoidalSignal / TTL (BNC, female)

2. PPS Input
Pulse per Second, TTL (BNC, female)

3. 2x ProgrammablePulses,Outputs
ProgrammablePulses, TTL (BNC, female)



RECEIVER TYPE SIGNAL TYPE SUPPLY VOLTAGE CONNECTION TYPE 

GNS: L1 Multi-GNSS (GPS, GLONASS, Galileo, BeiDou), 72-Channel L1/E1/B1 band 5 V DC SMA 

GPS: Meinberg GPS, 12-Channel IF (Meinberg Antenna) 15 V DC BNC 

GNS-UC: Meinberg Multi-GNSS (GPS, Galileo) IF (Meinberg Antenna) 15 V DC BNC

SMA Connector for L1 Multi-GNSS Receiver

BNC Connector for Meinberg GPS or Meinberg GNS-UC Antenna



OCXO MQ

OCXO HQ

OCXO DHQ

Oscillator Options

microSyncHR DC 24ӛ48 V DC 20ӛ60 V DC 30 W

microSyncRX AD 100ӛ240 V AC, 50ӛ60 Hz / 100ӛ200 V DC 90ӛ265 V AC, 47ӛ63 Hz / 90ӛ250 V DC 50 W

DC 24ӛ48 V DC 20ӛ60 V DC 50 W

Power Supplies
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Á IPv4, IPv6

Á NTPv3, NTPv4

Á PTPv2

Á IEC 62439-3 (PRP)

Á DHCP, DHCPv6

Á DSCP

Á IEEE 802.1q VLAN filtering/tagging

Á IEEE 802.1p QOS

Á SNMPv1/v2/v3

Á Remote Syslog Support (UDP)

Á IEEE 1588v2 Default Profile

Á IEEE C37.238-2011 Power Profile

Á IEEE C37.238-2017 Power Profile

Á IEC/IEEE 61850-9-3 Power Utility Profile

Á Enterprise Profile

Á ITU-T G.8265.1, ITU-T G.8275.1, ITU-T G.8275.2 Telecom Profiles

Á SMPTE ST 2059-2 Broadcast Profile

Á IEEE 802.1AS TSN/AVB Profile

Á AES67 Media Profile

Á DOCSIS 3.1



ÁMeinberg Device Manager:

ÁGraphicalDesktop Applicationfor Linux and Windows

ÁAllowsConfigurationand Status monitoring for multiple devicessimultaneously

ÁSecure remote connectionvia encryptedsshchannel

ÁAllowsfirmware upgrades

ÁVisual representationof the connectorlayout with direct accessto the
configuration functions

ÁUser Management:

ÁCreate individual users(admin, info, status level)

ÁAllowaccessto different managementprotocols
(Device Manager, Shell or SNMP)

ÁFirmware Management:

ÁAllowsmultiple firmware versionsinstalled on the device

ÁAllowsupgrade of internal componentslike GPS receiver


