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Preface
Thank you for purchasing the Meridian II Precision TimeBase.  Our goal in developing this product 
is to provide an extremely accurate time and frequency standard referenced to Coordinated Universal 
Time (UTC) that you can deploy quickly, easily and reliably.  Your new Meridian II is fabricated us-
ing the highest quality materials and manufacturing processes available today, and will give you years 
of troublefree service.

About EndRun Technologies
EndRun Technologies has been dedicated to the development and refinement of the technologies 
required to fulfill the demanding needs of the time and frequency community since 1998.

The instruments produced by EndRun Technologies have been selected as the time and frequency 
reference for such rigorous applications as enterprise computer synchronization, research institutions, 
aerospace, network quality-of-service monitoring, satellite earth stations, and calibration laboratories.

Trademark Acknowledgements
Linux, UNIX, and Windows are registered trademarks of the respective holders.

EndRun Contact Information
Address: EndRun Technologies
  2270 Northpoint Parkway
  Santa Rosa, CA 95407
  U.S.A.
Phone: (707)573-8633
Fax:

F㰀
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Warranty Repair  
If you believe your equipment is in need of repair, contact EndRun Customer Support.  It is important 
to contact us first as many problems may be resolved by phone or email.  Please provide the serial 
number of the unit and the nature of the problem.  If it is determined that your equipment will require 
service, we will issue an RMA number and specific shipping instructions.

Ship the unit prepaid in the original container or a container of sufficient strength and protection 
to EndRun Technologies.  EndRun will not be responsible for damage incurred during shipment to 
us.  Buyer shall prepay shipping charges to send product to EndRun and EndRun shall pay shipping 
charges to return product to Buyer.  However, if returned product proves to be operating normally 
(not defective) then Buyer shall pay for all shipping charges.  If Buyer is located outside the U.S.A. 
then Buyer shall pay all duties and taxes, if any.

Be sure the RMA number is clearly identified on the outside of the shipping container.  Our policy 
is to repair the unit within 5 business days.  If it is necessary to order parts or if other circumstances 
arise that require more than 5 days, an EndRun service technician will contact you.

Loaner units are not included as part of the standard warranty.

Repair After Warranty Expiration
If the warranty period has expired, we offer repair services for equipment you have purchased from 
EndRun.  Contact EndRun Customer Support.  It is important to contact us first as many problems 
may be resolved by phone or email.  Please provide the serial number of the unit and the nature of 
the problem.  If it is determined that the equipment has failed and you want EndRun to perform the 
repairs, we will issue you an RMA number and specific shipping instructions.

Ship the unit prepaid in the original container or a container of sufficient strength and protection to 
EndRun Technologies.  EndRun will not be responsible for damage incurred during shipment to us.  
Customer is responsible for shipping costs to and from EndRun Technologies.  Be sure the RMA 
number is clearly identified on the outside of the shipping container.  After the equipment has been 
received we will evaluate the nature of the problem and contact you with the cost to repair (parts and 
labor) and an estimate of the time necessary to complete the work.

Limitation of Liability
The remedies provided herein are Buyer’s sole and exclusive remedies.  EndRun Technologies shall 
not be liable for any direct, indirect, special, incidental or consequential damages, whether based on 
contract, tort or any other legal theory.
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sors, the Meridian II is convection-cooled and the chassis is sealed to eliminate the maintenance and 
reliability issues associated with fan-cooled architectures.  Air currents flowing over sensitive fre-
quency control components are also eliminated so that the extraordinary short-term stability available 
from the Meridian II oscillators is preserved.  A complete suite of time and frequency capabilities 
with an exceptionally high number and variety of outputs are provided in a 1U or 2U, 19” rack-
mountable chassis.  The modular, plug-and-play design of the Meridian II and a wide range of option 
cards make it easy to tailor the unit to support your applications.  

Standard Features
In addition to sourcing a precision 1 PPS timing reference and an IRIG-B time code output, your Me-
ridian II includes dual gigabit Ethernet ports with a high-bandwidth Network Time Protocol (NTP) 
server.  The Meridian II incorporates a vibrant, high density, dot-matrix, vacuum-fluorescent display 
and a user-friendly keypad design for control and status monitoring.  The Meridian II can also be 
managed via the network port or a local console on the RS-232 serial port.  See &KDSWHU������)URQW�
3DQHO�'LVSOD\�DQG�.H\SDG��&KDSWHU�����&RQWURO�DQG�6WDWXV�&RPPDQGV��and &KDSWHU�����173 for 
more information.

Secure Network Interface
Dual 10/100/1000Base-T Ethernet ports are provided as a standard feature of the Meridian II with a 
wide variety of  protocols including NTP, SNMP with Enterprise MIB, SSH, Telnet, FTP, HTTPS, 
and SNTP.  Refer to &KDSWHU�����%DVLF�,QVWDOODWLRQ for information to help you set up your network 
interface.  The inclusion of SNMP v3 and SSH provides a very secure network interface and allows 
you to safely perform monitoring and maintenance activities over the network.  Security-conscious 
users can also disable any or all of the risky protocols such as HTTPS, Telnet, Time and Daytime.  In 
addition, access via SSH, SNMP and Telnet can be restricted to specific hosts.  Refer to &KDSWHU����
��6103 and &KDSWHU��㔀
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All of this means that during normal operation, the source of the timing information being transmitted 
from each of the satellites is directly traceable to UTC(USNO).  Due to the nature of the GPS spread 
spectrum Code Division Multiple Access (CDMA) modulation scheme, this timing information may 
be extracted by a well-designed receiver with a precision of a few nanoseconds.  The GPS time and 
frequency engine in the Meridian II does just that.

 Where to Use It
Since signals from the GPS satellites are available at all locations on the globe, you may deploy the 
Meridian II virtually anywhere.  However, you must be able to install an antenna with good sky vis-
ibility, preferably on the rooftop.  

 Client/Slave Software
Meridian II has been designed to operate in conjunction with existing public domain NTP/SNTP cli-
ent software and may be used _n � TCP/IP㜀

Client software _h available for all platformhø for the �ost precise a plications, the unÈx-liëe operating�Նyst�mh are rest cu portex.  for &ore information s�e��&�³�D���s�H�U���J�������1�7�0�����a�‰�W�W�L�Q�J���X�����1�7�0ð�0�`�ð�À�€���p�`�0� ���0�X�Q�È�[���O�L�ë�H���S�O�D�W�I�R�U�P�`

 and�
06��•�p�p�À��� �05€�0�0���p�ð�0�`�ð�À�€���p�`�0� ���1ð�À���p� 
��`

、က　㄀

〳ဃ瀃。怄쀄者စ瀀々怅 逅瀅ꀄ䀅倄耀〄䀅瀀々瀄뀄 耀』〄쀅ဎ뀝　 endmunteC“nolEҧies.co /prodeCtsĨntԃԐti�for ͓TP/I���ăńƌƼƼ a plications, the Meridian II lan inseroperate with e �arietÆ of ͡lave software�〄䀅င瀀》〄䀅 瀅ꀄ䀅倄老က　〄逅 倀　逅 倄耀〄쀅င逅 倅!䀅瀄쀅 က々 က〵〃瀃退〶င䀅逄耀〵怅 逅瀅ꀄ䀅倄耀々ꀅ 々瀅 々瀄뀄 耀』〄쀅ဎ뀝　 endmunteC“nolEҧies.co /prodeCtsĨwrandmast�mけ�怄 怎뀅怒耀々瀃耐々怄䀅逄者怀

http://www.endruntechnologies.com/products/ntp-time-servers/ntp-client-software
http://www.endruntechnologies.com/products/grandmaster-clocks/ptp-slaves
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 Meridian II Physical 
 Description

The front-panel drawing below shows the 1U version of the Meridian II.  There is also a 2U chassis 
available. 

Sync LED   This amber LED flashes to indicate synchronization status.

Alarm LED  This red LED illuminates briefly at power-up, and thereafter whenever
    a serious fault condition exists.

The drawings above show the Meridian II rear-panel with all five option card slots filled.  Both the 
1U chassis and 2U chassis are shown.  There are a wide variety of option modules and various out-
puts available.  For more information see &KDSWHU������5HDU�3DQHO�,�2.  (For a dimensional drawing 
of the Meridian II chassis see $SSHQGL[�.���6SHFLILFDWLRQV.)  Descriptions below briefly describe the 
standard and optional I/O connectors:

GPS Antenna Input  This TNC connector mates with the downlead cable from the external
    antenna.

RS-232 Port  This DB9M connector provides the RS-232 serial I/O console
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1 PPS Output  This BNC connector provides the 1 PPS TTL output.  The pulse width
    is normally 1 millisecond wide when shipped from the factory but can 
    be changed via the front-panel keypad or via console command 
    ERWQRVUEQPHKI

s are 20 mi睶ros°    
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    usually not installed.  For further information refer see description 
    in &KDSWHU������5HDU�3DQHO�,�2 and $SSHQGL[�.���6SHFLILFDWLRQV�

Spare Outputs  These unused BNC connectors are usually labeled “SPARE”.  When
(Unused)   used, they will be labeled with their connector identifier (A, B, or C) 
    and provide optional signals. Label examples are:  “A-AMCODE”, 
    “B-1 PPS”, or “C-PPO”.  For more information on Meridian II
    options see &KDSWHU������5HDU�3DQHO�,�2. 

Plug-In Modules  Your Meridian II has five option slots that can be configured with a
�2SWLRQV�� � � variety of plug-in modules.  See &KDSWHU������5HDU�3DQHO�,�2 for 
    detailed information on the various modules.

AC Power Input Jack This IEC 320 standard three-prong connector provides AC power.
    Optional DC and dual AC power supplies are also available.  See  
    &KDSWHU������5HDU�3DQHO�,�2�and $SSHQGL[�.���6SHFLILFDWLRQV for  
    more information.

DC Power Input Block This optional 3-position terminal block provides connection to the
�2SWLRQ�   DC power source, and replaces the AC power input jack.  See details
    in &KDSWHU������5HDU�3DQHO�,�2 and $SSHQGL[�.���6SHFLILFDWLRQV�
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After configuring these parameters in your terminal, apply power to the Meridian II.  After about 20 
seconds, your terminal should display something similar to this:

�������������������������������������������������������������
����������������.KPWZ�$QQVNQCFGT�X�����,CP�������������������
�������������������������������������������������������������

&GHCWNV�MGTPGN��(#%614;
6Q�QXGTTKFG�CPF�DQQV�VJG�72)4#&'�XGTUKQP�QH嘀䨀䜀Ȁ㜀㉶G6Q�QXGTTKFG�CPF�DQQV�VJG�72)4#&'�XGTUKQSKFG�B�

쁄O�聑င쀀LYWBL쀂VR끄U　쁄O�聑င쀀LYWC�WR�WKH�0HP�
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This last line is the standard Meridian II prompt.  After configuring the unit, you should change the 
passwords using the Linux RCUUYF command issued from the prompt.

Issuing GZKV will close the 
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Refer to &KDSWHU������5HDU�3DQHO�,�2�and to $SSHQGL[�.���6SHFLILFDWLRQV for more information on 
the rear-panel output signals.



http://www.tldp.org
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 Available User Commands

COMMAND FUNCTION
accessconfig Interactive script that guides you in configuring 

VGNPGV, UUJ and UPORF access to Meridian II that is limited 
to specific hosts.  The resulting �HWF�KRVWV�DL
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ptpconfig0
ptpconfig1
�RSWLRQDO�

Interactive script that guides you in configuring parameters for 
the optional PTP/IEEE-1588 protocol.  See &KDSWHU�����373�
,(((����� for more information.

ptpstat0
ptpstat1
�RSWLRQDO�

Prints the status of the optional PTP/IEEE-1588 Subsystem.  
See &KDSWHU�����373�,(((����� for more information.

pwrfltmask
�RSWLRQDO�

Prints the current settings of the optional Dual Power Supply 
Input Fault Alarm Masks.  See &KDSWHU������5HDU�3DQHO�,�2��
3RZHU�6XSSO\�2SWLRQV for more information.

rcvrserialnumber Prints the serial number of the GPS Receiver.
rcvrstat Prints the status of the GPS Receiver.
rcvrversion Prints the GPS Receiver firmware and FPGA version informa-

tion.
resetlastgpswn For use with a GPS simulator.  See $SSHQGL[�-���2SHUDWLRQ�

ZLWK�D�*36�6LPXODWRU.
resetleaphistory For use with a GPS simulator.  See $SSHQGL[�-���2SHUDWLRQ�

ZLWK�D�*36�6LPXODWRU.
rticmode
�RSWLRQDO�

Prints the mode of the RTIC Option - either ON or OFF.  See 
&KDSWHU������5HDO�7LPH�,RQRVSKHULF�&RUUHFWLRQV for more 
information.

serialnumber Prints the serial number of the Meridian II.
setantfltmask Command to enable or mask the Antenna Fault. 

See the CPVHNVOCUM command. 
setcaldelay An interactive utility that allows you to change the clock cali-

bration delay.  See the ECNFGNC[ command.
setgpsdynmode Command to set the dynamic mode of operation of the GPS 

Subsystem.  See the IRUF[POQFG command.
setgpsrefpos Interactive utility that prompts you for an accurate reference 

position, performs syntax and argument validity checking then 
passes the position to the GPS Subsystem.  
See the IRUTGHRQU command.

setinhibitoutputsmode Sets the InhibitOutputsMode setting which controls the timing 
output signals (time codes and pulse rates) prior to initial lock 
to GPS.
See the KPJKDKVQWVRWVUOQFG command.

setpwrfltmask
�RSWLRQDO�

Command to enable or mask the optional Dual Power Supply 
Input Faults.  See &KDSWHU������5HDU�3DQHO�,�2��3RZHU�6XSSO\�
2SWLRQV for more information.

setrticmode
�RSWLRQDO�

Sets the RTIC mode - either ON or OFF.  See &KDSWHU������
5HDO�7LPH�,RQRVSKHULF�&RUUHFWLRQV for more information.

setsigfltmask Command to enable or mask the Signal Loss Fault.
See the UKIHNVOCUM command.

settfomfltlvl Command to change the TFOM fault level
sigfltmask Prints the current setting for the Signal Loss Fault mask.

See the UGVUKIHNVOCUM command.
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subsysreset Command that performs a GPS Subsystem reset.
syskernel Prints the currently booted linux kernel, either 0 or 1, where 0 

is the factory-installed kernel and 1 is the upgraded kernel.
sysosctype Prints the installed system oscillator type, which is one of 

TCXO, MS-OCXO, HS-OCXO, US-OCXO, Rubidium or US-
Rubidium.

sysrootfs Prints the currently loaded linux root file system image, either 
0 or 1, where 0 is the factory-installed root file system, and 1 is 
the upgraded root file system.

sysstat Prints detailed NTP status information.  Included is the offset 
of the NTP-steered system clock to the GPS Subsystem clock, 
the NTP daemon leap indicator bit values, the TFOM, the time 
of the most recent update and the current leap seconds value.

systemio Returns the current settings for installed system outputs such as 
1 PPS and time code. 

systemioconfig An interactive utility that allows you to modify the settings for 
the system options.  

systimemode Prints the time mode settings in effect for the front-panel dis-
play, the Time Code Output, or the optional Serial Time output.
See the U[UVKOGOQFGEQPHKI command.

systimemodeconfig Interactive utility that guides you in configuring the time mode 
settings for the front-panel display, the Time Code Output, or 
the optional Serial Time Output.  Allows setting to the LOCAL, 
GPS or UTC timescale.  See the U[UVKOGOQFG command.

sysversion Prints the Linux root file system version information.
tfomfltlvl Prints the current setting for the TFOM Fault Level.
triggerppo
�RSWLRQDO�

Starts execution of the Trigger PPO function.  See &KDSWHU����
��5HDU�3DQHO�,�2��3URJUDPPDEOH�3XOVH�2XWSXW��332��2SWLRQ 
for more information.

unlockkp Command to unlock access to the front-panel keypad EDIT 
key.  See the NQEMQWVMR and MRNQEMUVCV commands.

updatekernelflag Command to update the flag stored in FLASH that is read by 
the Linux bootloader at boot time to select operation with either 
the factory-installed or upgraded kernel.

updaterootflag Command to update the flag stored in FLASH that is read by 
the Linux bootloader at boot time to select operation with either 
the factory-installed or upgraded root file system.

upgradekernel Command that performs the Linux Kernel upgrade process.
upgradercvr Command that performs the GPS Receiver upgrade process.
upgradercvrfpga Command that upgrades the FPGA resident on the GPS Re-

ceiver.
upgraderootfs Command that performs the Linux Root File System upgrade 

process.
upgradesubsys Command that performs the GPS Subsystem firmware upgrade 

process.
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wrt_sw_opt Command to enable a software option.  See $SSHQGL[�,���6RIW�
ZDUH�2SWLRQV for information.

 Detailed Command 
 Descriptions

accessconfig
This command starts an interactive script that will allow the root user to configure access limitation 
via VGNPGV, UUJ and UPOR to Meridian II.  By default, the unit is configured to allow access by all 
users.  If you need to limit VGNPGV, UUJ or UPOR access, e.g. for security reasons, you must run this 
script as root from either the RS-232 serial I/O port or from a VGNPGV or UUJ session.

This script modifies these files:  �HWF�KRVWV�DOORZ and �HWF�KRVWV�GHQ\.  These are non-volatilely stored 
in the FLASH disk �ERRW�HWF directory.  You must reboot Meridian II after running this script for the 
changes to take effect. 

 Command: CEEGUUEQPHKI

 Meridian II reply:Interactive script is started.

antfltmask
This command displays the current setting for the Antenna Fault Mask.  

 Command: CPVHNVOCUM

 MeridianII reply: #PVGPPC�(CWNV�KU�'0#$.'&

caldelay
This command displays the current calibration delay setting for the GPS antenna cable.  The al-
lowable calibration delay range is ±500,000 nanoseconds.  See $SSHQGL[�(���,QVWDOOLQJ�WKH�*36�
$QWHQQD��&DOLEUDWH�<RXU�5HFHLYHU for more details.

 Command: ECNFGNC[

 MeridianII reply: 
��PCPQUGEQPFU

clearalmanac
This command is for use with a GPS simulator   Refer to $SSHQGL[�-���2SHUDWLRQ�ZLWK�D�*36�6LPX�
ODWRU�for more  information.

cpuio
This command displays the current settings for the CPU Module outputs.  See &KDSWHU������5HDU�
3DQHO�,�2��6WDQGDUG�,�2� and &38�0RGXOH�2SWLRQV�for more information.  Below is an example 
response showing the standard outputs on A and B, with an optional output on C.
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�������9GGM������CNOCPCE�HQT�240�����������
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dumpephemeris
This command prints the current GPS ephemeris data for all satellites in Rinex 3.01 format.

 Command: FWORGRJGOGTKU

 MeridianII reply: Example shown below, for satellite 01
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faultstat
This command returns the summary of all system and receiver fault states in a user-friendly format.  
An example is shown below.  For details on the various faults see $SSHQGL[�*���6\VWHP�)DXOWV.

 Command: HCWNVUVCV

 MeridianII reply: 5[UVGO�(CWNV�5VCVWU�
��� � ��5[UVGO�1UEKNNCVQT�&#%�������������������������� �1-
� � � ��)25�5KIPCN������������������������������������� �1-
� � � ��)25�5WDU[UVGO�(2)#�%QPHKIWTCVKQP��������������� �1-
� � � ��)25�5WDU[VGO�(.#5*�9TKVGU���������������������� �1-
� � � ��)25�4GEGKXGT�%QOOWPKECVKQP��������������������� �1-
� � � ��)25�4GHGTGPEG�6KOG����������������������������� �1-
� � � ��5WDU[UVGO�%QOOWPKECVKQP������������������������ �1-
� � � ��)25�4GEGKXGT����������������������������������� ��(#7.6�
� � � ��5[UVGO�1UEKNNCVQT�2..�������������������������� �1-
� � � ��)25�#PVGPPC������������������������������������ ��(#7.6�
� � � ��2NWI�+P�1RVKQPU�������������������������������� �1-
� � � ��5[UVGO�2QYGT�%QPHKIWTCVKQP��������������������� �1-

� � � )25�4GEGKXGT�(CWNV�5VCVWU�
� � � ��)25�4GEGKXGT�1UEKNNCVQT�&#%�������������������� �1-
� � � ��)25�5KIPCN������������������������������������� �1-
� � � ��)25�4GEGKXGT�(2)#�%QPHKIWTCVKQP���������������� �1-
� � � ��)25�4GEGKXGT�(.#5*�9TKVGU���������������������� �1-
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gpslastfix
This command provides the last computed GPS position.  When tracking four or more satellites, the 
GPS Receiver may provide a 3D-position fix, otherwise an overdetermined time-only solution will be 
computed.  The last-fix position is unaveraged and typically less accurate than the reference posi-
tion, but it does provide a good indication that the receiver is working properly.  Position is provided 
in latitude, longitude and height above the WGS-84 ellipsoid.  PDOP, HDOP, VDOP and TDOP are 
also shown.  OORCnt is the out-of-range counter which may be non-zero when Meridian II has been 
moved more than 1 km from its previous location without being placed in UNKNOWN mode using 
the UGVIRUTGHRQU command.  It could also be non-zero during a GPS system anomaly, in which 
case Meridian II TRAIM algorithms will be operating to maintain the integrity of the system timing.

 Command: IRUNCUVHKZ

 MeridianII reply: .#56�215+6+10�(+:���0��F��O�����U�9���F��O�����U�
��������OGVGTU�

�  
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 Command: IRUVTMUVCV

 MeridianII reply: %J�58�#\KOWVJ���'NGX�%�0Q
� � � ��������������
����������
� � � ��������������
����������
� � � ������
�������
����������
� � � �������
������
����������
� � � ��������������
����������
� � � ��������������
����������
� � � ������
�������
����������
� � � ��������
������
���������
� � � ��������
������
���������
� � � ��������
������
���������
� � � ��������
������
���������

� � � ��������
������
���������

gpsutcinfo
This command displays the IS-GPS-200 almanac parameters which are used to relate GPS time to 
UTC.  The first line of output contains the current (LS) and future (LSF) leap second values and the 
GPS week number (WN_lsf) and day of week (DN) at the end of which the future leap second will 
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kplockstat
This command prints the status, either locked or unlocked, of the front-panel keypad EDIT key.  
When the EDIT key is locked, it will prevent unauthorized tampering with the unit.  All other keys 
are still enabled so you may continue to read the status and current settings of Meridian II.  Refer to 
the NQEMQWVMR and WPNQEMMR commands.

 Command: MRNQEMUVCV

 MeridianII reply: -G[RCF�KU�70.1%-'&

lockoutkp
This command locks out access to the front-panel keypad EDIT key.  When the EDIT key is locked, 
it will prevent unauthorized tampering with the unit.  All other keys are still enabled so you may 
continue to read the status and current settings of Meridian II.  Refer also to the MRNQEMUVCV and 
WPNQEMMR�commands.

 Command: NQEMQWVMR

 MeridianII reply: -G[RCF�KU�.1%-'&

logrinex
This command is used to control logging of raw GPS pseudorange and carrier phase observations in 
the Rinex version 2.11 format to the �KRPH�ULQH[�ULQH[�ORJ file.  It requires one argument, which may 
be either ON or OFF.

If ON is asserted and logging is not currently in progress, then a new log of 2880 observations taken 
every 30 seconds will begin.  Assuming full constellation visibility, this will take 24 hours to com-
plete.  If a prev td㠀伀伀̀

 

https://www.nrcan.gc.ca/maps-tools-and-publications/tools/geodetic-reference-systems/data/10923#
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pluginoptsconfig
This command starts an interactive shell script that will allow the root user to change the settings of 
any installed, user-selectable, plug-in option board outputs.  The user-selectable outputs are all board-
specific.  For more information see &KDSWHU������5HDU�3DQHO�,�2��3OXJ�,Q�0RGXOH�2SWLRQV.

 Command: RNWIKPQRVUEQPHKI

 MeridianII reply: Interactive shell script is started.

ptpconfig0 and ptpconfig1 (Optional)
These commands are only available if the Precision Time Protocol (PTP) option has been installed.  
Refer to &KDSWHU�����373�,(((������for more information.

ptpstat0 and ptpstat1 (Optional)
These commands are only available if the Precision Time Protocol (PTP) option has been installed.  
Refer to &KDSWHU�����373�,(((������for more  information.

pwrfltmask (Optional)
See &KDSWHU������5HDU�3DQHO�,�2��0DVNLQJ�'XDO�3RZHU�6XSSO\�)DXOW�$ODUPV for information on 
this command.
  

rcvrserialnumber
This command shows the serial number of the GPS Receiver in the Meridian II.  

 Command: TEXTUGTKCNPWODGT

 MeridianII reply: ��������

rcvrstat
This command shows three critical status parameters of the GPS Receiver: the number of satellites 
currently being tracked, the automatic gain control DAC value for the receiver front end, and the 
average Carrier-to-Noise ratio of the tracked satellites.

 Command: TEXTUVCV

 MeridianII reply: ����������������������������

rcvrversion
This command displays the firmware and hardware versions of the GPS Receiver.

 Command: TEXTXGTUKQP

 MeridianII reply: 
(�9���������������8GT��������(2)#���������������8GT������/#4����������������� 
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setsigfltmask
This command allows you to enable or mask the Signal Loss Fault.  Parameter for this command is 
either MASKED or ENABLED.  Setting this command to MASKED will prevent a signal loss fault 
from creating an alarm condition.  Some installations may need to mask this fault when operating the 
NTP server as a Stratum 2 server.  The factory default setting is ENABLED.

 Command: 
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sysosctype
This command displays the installed system oscillator type.  It is either TCXO, MS-OCXO, HS-
OCXO, US-OCXO, Rubidium or US-Rubidium.  The standard oscillator type is the TCXO.

 Command: U[UQUEV[RG

 MeridianII reply: +PUVCNNGF�1UEKNNCVQT�KU�6%:1�

sysrootfs
This command returns the currently loaded linux root file system, either 0 or 1, where 0 is the fac-
tory-installed root file system and 1 is the upgraded root file system.

 Command: U[UTQQVHU

 MeridianII reply: $116'&�4116�(+.'�5;56'/�+/#)'�����
7RITCFG�

sysstat
This command allows you to query the status of the NTP Subsystem.  It retrieves information from 
the NTP daemon to determine the current synchronization status of the NTP Subsystem.  It then 
retrieves the last line in the logfile �YDU�ORJ�SUDHFLV��PRQLWRU controlled by the NTP daemon reference 
clock driver that communicates with the GPS Subsystem.  This logfile is updated every 16 seconds 
under normal operation.  It parses and formats the data contained therein and prints this fixed-length 
(generally, since grossly unsynchronized states could cause the floating offset field to overflow mo-
mentarily) string having these fields:

� .-56#6�61�)25��1HHUGV���
5�UUUUUUUUU��.+���!!��6(1/���!�"�;'#4�&1;�**�//�55�.5

Where:

LKSTAT 
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 Command: U[UVKOGOQFG

 MeridianII reply: 
 6KOG�/QFG���.1%#.
� .QECN�6KOG�<QPG�1HHUGV�HTQO�76%�
&QGU�0QV�+PENWFG�&56��������
JCNH�JQWTU�
� &56�5VCTV�/QPVJ���/CT�5WPFC[����PF��*QWT����

&56舀

��









http://httpd.apache.org


M e r i d i a n  I I  U s e r  M a n u a l48

C H A P T E R  F O U R

49 M e r i d i a n  I I  U s e r  M a n u a l

H T T P S  I N T E R F A C E

 HTTPS Interface 
 Description

For security reasons the web pages on Meridian II show status and configuration information only.  
You cannot change any operational settings, however you can perform upgrades to Meridian II firm-
ware, which is done with several security measures in place.  To make other changes to Meridian II 
you will need to use the command line interface via either a network or serial port.

NOTE

For proper operation, your web browser must be configured to allow pop-up windows.

To get started with the web interface simply point your browser to the IP address of Meridian II and 
log in securely with HTTPS.  Following are examples for IPv4 and IPv6:

 IPv4: http://192.168.1.1
 IPv6: http://[fe80:0:0:0:20e:f3ff:fe01:1f]  Do not forget the brackets [].

A warning dialog page will be presented for the certificate.  Acknowledge the dialog page and the 
server will continue to load, protected by SSL.  The browser should change from http: to https:, indi-
cating that the page is protected by SSL.  To maximize security you should replace the SSL Certifi-
cate.  See &KDSWHU�����6HFXULW\��+7736� for details.

Below is a picture of the login page:
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Navigation
The main menu tabs across the top of each webpage allow you to navigate through the status infor-
mation in Meridian II while links on the left side of each webpage provide subcategory navigation.

For example, in the page below the main menu tabs are: Home, Receiver, Plots, Clock, I/O, Faults, 
Network, NTP, PTP and Firmware.  The tabs across the top and the left-side links are logically ar-
ranged for easy navigation.  

 

 Page Descriptions
Home: Overall Status Page
Data fields for this page are described below.

Overall Status
Model  Meridian II

Serial Number Serial number of the Meridian II.

UTC Time, 
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Receiver  This is the locked status of the GPS Subsystem/Receiver as follows:  
   WARMUP: Warmup period for units with oscillator upgrades.
   ACQUIRING: 

http://www.endruntechnologies.com/pdf/USM3043-0000-000.pdf
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Plots Page
Information available on this page are statistics related to the GPS Receiver.  Links on the right give 
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Receiver: Receiver Page
This page contains information related to the GPS Subsystem/Receiver.  Data fields are described 
below.

Subsystem Status
State  Shows the current state of the GPS Subsystem.
   WARMUP: Warmup period for units with oscillator upgrades.
   ACQUIRING: Acquring.  Searching for a signal.
   LOCKING: Locking to the GPS signal.
   LOCKED: Locked.  Fully synchronized to signal.

TFOM  Shows the current TFOM value.  See $SSHQGL[�$���7)20 for more 
   information.

GPS Receiver Status
State  Shows the current state of the GPS Receiver.
   WARMUP: Warmup period for units with oscillator upgrades.
   ACQUIRING: Acquring.  Searching for a signal.
   LOCKING: Locking to the GPS signal.
   LOCKED: Locked.  Fully synchronized to signal.

Satellite ID This field lists the satellites that are currently being tracked.  Up to 12 may be
   tracked at a time.  Click on the Satellite-Info link for details.

AGC  Automatic Gain Control DAC.  Typical value is 150 to 200 in good signal 
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WGS-84 Last Position Fix
Latitude,  These fields show information for the most recent position fix.  The WGS-84
Longitude,  latitude and longitude in degrees, minutes, seconds format and the height above 
Height  the WGS-84 reference ellipsoid in meters is shown.  Refer to $SSHQGL[�'���
� � � ,QVWDOOLQJ�WKH�*36�$QWHQQD��$ERXW�:*6���.

PDOP, HDOP, DOP stands for Dilution-of-Precision.  
VDOP, TDOP

Out-of-Range  The out-of-range counter may be non-zero when Meridian II has been moved
Count  more than 1 km from its previous location without being placed in UNKNOWN 
   mode.  (See the UGVIRUTGHRQU command.)

GPS-UTC Almanac Info
These fields show the IS-GPS-200 almanac parameters which are used to relate GPS time to UTC. 

LS, LSF  These fields contain the current leap second and future leap second values.
 
WNLSF, DN These fields show the GPS week number and day number of week at the end of 
   which the future leap second will take effect.  This could be in the past if a leap
   second insertion has recently taken place.  Leap second events occur every few
   years on either June 30 or December 31.

A0, A1,  These fields show the parameters for calculating the small residu쀄瀅豏l resisidu쀄瀅豏l resis!쀄怄뀀々瀄뀄耀〄逅者瀅者԰ӰрѠİA℀ �ҐM֠Ҁ
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Primary and  These fields will display ONLY if your Meridian II has the Dual Power Supply
Secondary Power option installed.  See &KDSWHU������5HDU�3DQHO�,�2��0DVNLQJ�'XDO�3RZHU�
Fault Alarms� 6XSSO\�)DXOW�$ODUPV for more information.

Faults: TFOM Fault Level Page 
This is the threshold at which a signal loss fault will be asserted.  See $SSHQGL[�$���7LPH�)LJXUH�RI�
0HULW for more information.  You can change the TFOM Fault Level by using the UGVVHQOHNVNXN 
command.  The factory default setting is 9, which is the maximum TFOM value.

Faults: Receiver Faults Page
This page lists all possible system fault conditions of the GPS Receiver.  For details on each fault see 
$SSHQGL[�*���6\VWHP�)DXOWV.

Network: IPv4 Page
This page shows the IPv4 network configuration. 

IPv4 Network Status
DHCP  By default, Meridian II will configure itself using the Dynamic Host 
   Configuration Protocol (DHCP).  If you need to set up static IP configuration,
   you must use the PGVEQPHKI command via the console  port.  Thie field will
   show whether DHCP is enabled or disabled.

Address, Gateway These fields show the settings for the IP address, gateway and netmask.  
Netmask  To change these settings use the PGVEQPHKI command via the console port.

Network: IPv6 Page
This page shows information related to the IPv6 network parameters.  For more information on IPv6  
see &KDSWHU�����,3Y��,QIRUPDWLRQ.

Network: DNS Page
This page shows the IP addresses of the primary and secondary domain name servers.

Network: MAC Address Page
This page shows the media-access-control (MAC) address for both Ethernet ports (GVJ� and GVJ�).

NTP Page
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   Stratum 16: The server is unsynchronized.  NTP clients will not use a 
     Stratum 16 server.

Source  This field will show the source of time which is usually GPS.  If Meridian II is
   configured as a Stratum 2 server then it will show the IP address of the 
   upstream Stratum 1 server.

Offset  This field shows the offset in seconds between the NTP system clock and the
   GPS Subsystem clock.  Positive implies that the NTP system clock is ahead of
   the GPS Subsystem clock. 

Leap Indicator This field shows whether a leap second is pending.  Leap second events occur 
Bits  approximately every 2-3 years as announced by the International Earth Rotation  
   and Reference Systems Service (IERS).  Possible indicator values are:
    00:   Normal, locked operation.
    01:   Leap second insertion event will occur after 23:59:59 UTC.
   11:   Fault.  Unsynchronized state.

I/O Statistics
Time Since Reset,  These fields show statistics accumulated since the last reboot of the system.
Packets Sent/Received, 
Packets Sent Rate, 
Packets Dropped

PTP: Status and Configuration Pages (Optional)
The fields on these pages show the status and the configuration for the optional PTP/IEEE-1588 pro-
tocol.  If your Meridian II does not have PTP enabled then there will be no fields shown.  For more 
information on PTP and an explanation of the data fields on this page see�&KDSWHU�����373�,(((�
����.

Firmware: Firmware Status Page
The firmware status page shows part numbers and revisions for Meridian II firmware components 
which are:  Linux Root File System (RFS), Linux Kernel, GPS Subsystem, GPS Subsystem FPGA 
and GPS Receiver.  Meridian also has two Field-Programmable Gate Arrays which are: GPS Subsys-
tem FPGA and GPS Receiver FPGA.

Firmware: Linux RFS Upgrade Page
This page is used for upgrading the Linux RFS firmware.  You must be logged in as “root” in order to 
have access to this page.  The latest released versions of Meridian II firmware are freely available on 
the EndRun Technologies website.  For detailed information on how to perform the upgrade either via 
the network port, the serial port, or the HTTPS interface see $SSHQGL[�%���8SJUDGLQJ�7KH�)LUP�
ZDUH.  
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• Direct URRW logins are only permitted on the local RS-232 console or via SSH.

• The secure copy utility, UER, eliminates the need to use the insecure FTP protocol for transferring 
program updates to Meridian II.

• ΗTTP access for system monitoring only, is allowed only via SSL, so passwords and session data 
are encrypted on the wire.  Access via HTTPS may be restricted or completely disabled.  See 5HVWULFW�
$FFHVV���+7736 and 'LVDEOH�6103��66+�DQG�+7736 below.

• SNMP access for system monitoring only, is configurable to provide the security of the latest ver-
sion 3 Internet standard which supports both view-based access control and user-based security using 
modern encryption techniques.  Previous versions v1 and v2c supported access control essentially 
via passwords transmitted over the network in plain text.  Refer to &KDSWHU�����6103�and�5HVWULFW�
$FFHVV���7HOQHW��66+�DQG�6103�(below) for details.  SNMP may also be completely disabled.  See 
'LVDEOH�6103��66+�DQG�+7736 below.

• Individual host access to protocol server daemons KP�VGNPGVF� UPORF or UUJF are controlled by 
directives contained in the files �HWF�KRVWV�DOORZ and �HWF�KRVWV�GHQ\,�which are configured using the 
interactive script�CEEGUUEQPHKI��See 5HVWULFW�$FFHVV���7HOQHW��66+�DQG�6103 below.

• Insecure protocols like Time, Daytime and Telnet may be completely disabled by configuration of 
the KPGVF super-server daemon using the interactive script KPGVFEQPHKI.  See 'LVDEOH�7HOQHW��7LPH�
DQG�'D\WLPH below.  

 Restrict Access 
The following paragraphs describe how to restrict SNMP, SSH, Telnet and HTTPS access to specific 
hosts.  Also described is how to restrict NTP query access.

Restrict Access - Telnet, SSH and SNMP
By default, Meridian II is configured to allow access by all users via Telnet, SSH and SNMP.  To 
ensure security and to protect against denial-of-service attacks, you should restrict access by using the 
CEEGUUEQPHKI command.  

CEEGUUEQPHKI modifies two files, �HWF�KRVWV�DOORZ and �HWF�KRVWV�GHQ\, which are used by VERF and 
the standalone daemons,  UPORF and UUJF, to determine whether or not to grant access to a request-
ing host.  These two files may contain configuration information for a number of protocol servers, but 
in Meridian II only access control to the protocol server daemons KP�VGNPGVF, UUJF and UPORF is 
configured.

As shipped from the factory, these two files are empty.  When you run CEEGUUEQPHKI, these lines 
are added to the �HWF�KRVWV�GHQ\ file:

KP�VGNPGVF���#..
UUJF���#..
UPORF���#..
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This tells VERF to deny access to KP�VGNPGVF��UUJF and UPORF to all hosts not listed in the �HWF�
KRVWV�DOORZ file.  The UPORF and UUJF daemons also parse this file directly prior to granting access to 
a requesting host.  

Next you will be prompted to enter a list of hosts that will be granted access to KP�VGNPGVF, UUJF 
and UPORF.  These appear in the �HWF�KRVWV�DOORZ as lines like this:

KP�VGNPGVF���������������������������
UUJF���������������������������
UPORF��������������������N������

This simple shell script handles the needs of most users, however the syntax of these two files sup-
ports elaborate configuration possibilities which are beyond the capabilites of this simple shell script.  
Advanced users who need these capabilities will need to edit these two files directly and then copy 
them to the �ERRW�HWF directory.  (See $SSHQGL[�&���+HOSIXO�/LQX[�,QIRUPDWLRQ��8VLQJ�(GLWRUV.)  Be 
careful to maintain the proper ownership and access permissions by using ER��R when copying the 
files.

Restrict Access - HTTPS
To control access via HTTPS, you must edit the �HWF�KWWSG�KWWSG�FRQI file and add the equivalent deny 
followed by allow directives.  For example, the default file contains these lines:

�&KTGEVQT[�őUTX�JVVRF�EIK�DKPŒ 
� #NNQY1XGTTKFG�0QPG
� 1RVKQPU�0QPG
� 4GSWKTG�CNN�ITCPVGF
��&KTGEVQT[ 

To complete the configuration steps to restrict access and allow a specific host with IP address 
xxx.xxx.xxx.xxx, you would modify the directives as follows:

�&KTGEVQT[�őUTX�JVVRF�EIK�DKPŒ 
� #NNQY1XGTTKFG�0QPG
� 1RVKQPU�0QPG
� 4GSWKTG�KR�ZZZ�ZZZ�ZZZ�ZZZ
��4GSWKTG�CNN�ITCPVGF
��&KTGEVQT[ 

After making and saving your changes, you must copy the edited file to the non-volatile FLASH area 
and reboot the unit:

ER��R��GVE�JVVRF�JVVRF�EQPH��DQQV�GVE�JVVRF�
TGDQQV
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Restrict Query Access - NTP

http://www.ntp.org
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Reboot Meridian II when done for the changes to take effect.

Is the Protocol Disabled?
Telnet, TIME and DAYTIME:  To determine if one of these protocols is disabled, use the KPGVFEQP�

HKI command.  

SNMP, SSH and HTTPS:  To determine if one of these protocols is disabled, issue the following 
command:

 NU��N��DQQV�GVE�TE�F

If you see one of the following files listed, and there is NOT an ‘*’ after the file name, then the cor-
responding protocol is disabled:

�TY�T��T�����TQQV�TQQV������(GD����������TE�JVVRF
�TY�T��T�����TQQV�TQQV������1EV����������TE�UPORF
�TY�T��T�����TQQV�TQQV������(GD����������TE�UUJF

If rc.httpd, rc.snmp, or rc.ssh is not listed, or it is listed and there is an ‘*’ after the file name, then the 
protocol is enabled.  Here is an example:

 �TYZT�ZT�Z���TQQV�TQQV������1EV����������TE�UPORF�

 OpenSSH
The secure shell protocol server running in Meridian II is based on the portable OpenSSH for Linux.  
As such it supports both SSH1 and SSH2 protocol versions.  By default, only SSH2 is enabled in 
Meridian II due to security issues with SSH1.  For more information about OpenSSH, and to obtain 
client software, refer to the OpenSSH website:  

 openssh.com

An excellent book which describes operation and configuration of the various SSH implementations, 
including OpenSSH is:

� 66+��7KH�6HFXUH�6KHOO, Barrett & Silverman, O’Reilley & Associates, 2001. 

NOTE:  To disable the SSH protocol see 'LVDEOH�6103��66+�DQG�+7736 above.  To restrict access 
see 5HVWULFW�$FFHVV���7HOQHW��66+�DQG�6103 above.

Configure Keys
On initial boot-up from out-of-the-box, the SSH start-up script, 

http://www.openssh.com
http://www.openssh.com
http://www.openssh.com


http://httpd.apache.org
http://www.modssl.org
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EF��DQQV�GVE�JVVRF

QRGPUUN�TGS��PGY��Z�����PQFGU��QWV�UGTXGT�ETV��MG[QWV�UGTXGT�MG[

The two files will be created in the �ERRW�HWF�KWWSG directory.  You must reboot Meridian II for them 
to take effect.  An excellent book which describes operation and configuration of the various HTTPS 
directives and SSL configuration is: 

� 3URIHVVLRQDO�$SDFKH, Wainwright, Wrox Press, 1999. 

 NTP
You can configure your NTP clients for secure MD5 authentication.  See &KDSWHU�����173��8QL[�OLNH�
3ODWIRUPV���0'��$XWKHQWLFDWHG�173�&OLHQW�6HWXS or &KDSWHU�����173��:LQGRZV��0'��$XWKHQWL�
FDWHG�173�&OLHQW�6HWXS.  You can also restrict NTP query access.  See 5HVWULFW�4XHU\�$FFHVV���173

http://www.endruntechnologies.com/support/product-bulletins
/pdf/Time-Server-Security-Best-Practices.pdf
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 Enterprise Management 
 Information Base (MIB)

In addition to providing the SNMP variables contained in MIB-II as described in RFC-1213, EndRun 
Technologies has implemented an enterprise MIB using the syntax of the SMI version 2 (SMIv2) as 
described in RFC-2578:

Meridian2-MIB

Which is located on your Meridian II in one of these ASCII files:

�XVU�ORFDO�VKDUH�VQPS�PLEV�0(5,',$1��0,%�W[W  (1U chassis)
�XVU�ORFDO�VKDUH�VQPS�PLEV�0(5,',$1��8�0,%�W[W  (2U chassis)

In addition to a complete set of NTP and Receiver (GPS) status objects, the MIB defines four SMIv2 
notification objects:

• NTP Leap Indicator Bits status change
• NTP Stratum change
• Receiver Fault Status change
• Receiver Time Figure of Merit change

 Invocation of the 
 SNMP daemon

The SNMP daemon, snmpd is started from the �HWF�UF�G�UF�VQPSG system start-up script.  By default, it 
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Change Default Community Strings (Passwords)
You can, and should,  change the default community names by editing �HWF�VQPSG�FRQI and modifying 
these two lines:

TYEQOOWPKV[��GPFTWPA�
TQEQOOWPKV[��/GTKFKCP�

 Configuring SNMPv1 
 Trap Generation

To have your Meridian II send SNMPv1 traps (RFC-1215) you must configure the community and 
destination for SNMPv1 traps by uncommenting and editing this line in �HWF�VQPSG�FRQI:

VTCRUKPM����ZZZ�ZZZ�ZZZ�ZZZ�VTCREQOOWPKV[�VTCRRQTV

where VTCREQOOWPKV[ should be replaced by your community, and ZZZ�ZZZ�ZZZ�ZZZ is the IP 
address or hostname of the destination host for receiving the traps generated by Meridian II.  By de-
fault, the trap will be sent to port 162.  You may optionally add another parameter, VTCRRQTV to the 
end of the above line to override the default port setting.  Otherwise leave it blank.

Note:  Though the agent will recognize multiple VTCRUKPM lines within��HWF�VQPSG�FRQI�and send the 
generic SNMP coldStart or authenticationFailure traps to multiple destinations, the Meridian II enter-
prise MIB trap generation mechanism will only send a trap to the last declared VTCRUKPM in the file.

 Configuring SNMPv2c 
 Notifications and Informs

To have your Meridian II send SNMPv2c notifications (SMIv2, RFC-2578) or informs, you must 
configure the communities and destinations by uncommenting and editing one or both of these lines 
in �HWF�VQPSG�FRQI: 

VTCR�UKPM����ZZZ�ZZZ�ZZZ�ZZZ�VTCR�EQOOWPKV[�VTCR�RQTV��
KPHQTOUKPM���ZZZ�ZZZ�ZZZ�ZZZ�KPHQTOEQOOWPKV[�KPHQTORQTV

where VTCR�EQOOWPKV[ and KPHQTOEQOOWPKV[ should be replaced by your communities, and 
ZZZ�ZZZ�ZZZ�ZZZ is the IP address or hostname of the destination host for receiving the notifica-
tions or informs generated by Meridian II.  By default, the v2c trap or inform will be sent to port 162.  
You may optionally add another parameter, VTCR�RQTV or KPHQTORQTV to the ends of the above 
lines to override the default port setting.  Otherwise leave it blank.

Note:  Though the UPORF agent will recognize multiple VTCR�UKPM or KPHQTOUKPM lines within 
�HWF�VQPSG�FRQI�

 &
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0HULGLDQ� to be created who may be authenticated using the Secure Hash Algorithm (SHA) with 
password 0HULGLDQ�B�.  Passwords and passphrases must have a PLQLPXP of 8 characters, or you 
will not be able to be authenticated.

IMPORTANT

You must kill the UPORF daemon prior to editing, /boot/net-snmp/snmpd.conf.  Otherwise, the secret 
key creation may not complete properly.  Issue the command��GVE�TE�F�TE�UPORF�UVQR  to kill 
the UPORF daemon.  You can verify that the UPORF daemon has been killed by issuing the �RU��G  
command and verifying that it is not present.

After rebooting, the agent will read the �ERRW�QHW�VQPS�VQPSG�FRQI configuration file and compute 
secret key(s) for each of the users and delete the ETGCVG7UGT lines from the file.  It will then write 
the secret key(s) to the file.  These lines begin with the string, WUO7UGT.  In this way, un-encrypted 
passwords are not stored on the system.

IMPORTANT
To generate new keys, stop the�UPORF�process, delete the existing�WUO7UGT�key lines from the file 
/boot/net-snmp/snmpd.conf and then add new�ETGCVG7UGT�lines.  Then reboot the system. 

This example gives the simplest configuration to begin using SNMPv3 but doesn’t make use of the 
full capabilities of the VACM in defining groups and views for fine-grained access control.  The fac-
tory default �HWF�VQPSG�FRQI file contains commented blocks of lines that can be uncommented to give 
you a basic configuration that uses the User-based Security Model (USM) described in RFC-2274 and 
the View-based Access Control Model (VACM) described in RFC-2275.  The comments included in 
the file should help you in modifying it for your specific requirements.

Configuring SNMPv3
 Notifications and Informs

If you have followed the steps in &RQILJXUDWLRQ�RI�6103Y� (above), then you are almost ready to 
use SNMPv3 notifications and informs.

SNMPv3 uses the same VTCR�UKPM and KPHQTOUKPM directives in �HWF�VQPSG�FRQI as SNMPv2c.  
The difference being that UPORVTCR requires authorization and authentication information be provid-
ed to it when sending SNMPv3 notifications and/or informs.  This additional information comes from 
the usmUser records in �ERRW�QHW�VQPS�VQPS�FRQI.  A usmUser record is a space delimited record on 
one line with the following fields:
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Field# Field Name  Field Value
1  usmUser  usmUser
2  usmStatus  [a number (most likely 1)]
3  userStorageType  [a number (most likely 3)]
4  engineID  [0x followed by a number string/hash]
5  name   [0x followed by a number string/hash]
6  secName  [0x followed by a number string/hash]
7  cloneFrom  [NULL, unless user was created from a clone]
8  authProtocol  [a dotted number representing: MD5, SHA, ““]
9  authKey  [0x followed by a number string/hash]
10 privProtocol  [a dotted number representing: DES, AES, “ “]
11 privKey  [0x followed by a number string/hash]
12 userPublicString  [0x followed by a number string/hash]

UPORVTCR
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'PVGT�VJG�MG[�
�����#5%++�EJCTCEVGTU����
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Unix-like Platforms: Basic NTP Client Setup
Basic setup is relatively simple, if:

• You have been able to successfully communicate with Meridian II on your network.

• You have installed NTP on your client computer.

Configure NTP
You must edit the QWS�FRQI file which PVRF, the NTP daemon, looks for by default in the the �HWF 
directory.  Add this line to the ntp.conf file:

UGTXGT��������������

This line tells PVRF to use the NTP server at address 192.168.1.120 in addition to any other servers 
which might also be configured in the client’s QWS�FRQI file.

Restart PVRF to have it begin using Meridian II.  Use the NTP utility PVRS to check that PVRF is able 
to communicate with Meridian II.  After issuing the command

PVRS

you will see the PVRS command prompt:

PVRS 

Use the command

RGGTU

to display the NTP peers which your computer is using.  One of them should be the Meridian II  
server which you have just configured.  You should verify that it is being ‘reached’.  (You may have 
to continue issuing the peers command for a minute or two before you will see the ‘reach’ count 
increment.)  If you have other peers configured, verify that the offset information for the Meridian II 
server peer and your other peers is in agreement to within a few milliseconds, assuming that the other 
peers are synchronized to that level of accuracy.

=ҀҀԠR쀅င怄뀅倅 -ᚂ ҀҀԀ

PVD�VF�
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If you are using authentication, you can verify that authentication is being used by issuing the com-
mand

CUUQEKCVKQPU

to display the characteristics of the client server associations.  In the “auth” column of the display, 
you should see “OK” for the row corresponding to the Meridian II server.  If you see “bad”, you 
should wait a few minutes to be sure that there is a problem since “bad” is the initial state of this 
setting.  If the “bad” indication persists then you must check your configuration for errors.  Typi-
cally this is due to a typing error in creating the �HWF�QWS�NH\V file on the client that causes a mismatch 
between the keys being used by the server and client.  (If you transfer the file by�HVR or UER, this 
shouldn’t be a problem.)  It is also possible to have a typing error in the��HWF�QWS�FRQI file that causes 
the needed key to not be included in the “trustedkey” list.

 Setting Up NTP Clients 
 on Windows 

To configure your Windows computer to use your Meridian II, you must have successfully completed 
the procedures in &RQILJXULQJ�WKH�173�6HUYHU above.  Client installation must be performed by a 
user with administrative priviledges. 

If you have access to a usenet news server, many problems may be solved by the helpful people who 
participate in the Internet news group devoted to NTP at FRPS�SURWRFROV�WLPH�QWS.

The most common NTP client on Windows platforms is described below.  Information on other NTP 
Client software is available at:  

 endruntechnologies.com/products/ntp-time-servers/ntp-client-software

Windows: W32Time
Windows uses a time service called W32Time which is automatically enabled by default during 
Windows installation.  Y��VO�GZG synchronizes time in different ways, depending on the network 
implementation used.  When peer-to-peer networking is used, then each individual workstation syn-
chronizes to the NTP Server.  For details, copy and paste this into your browser:

 docs.microsoft.com/en-us/windows-server/networking/windows-time-service/windows-time-service-tools-and-settings

However, the most common method is with Windows Domain Networking.  In this case, you must 
configure the Primary Domain Controller (PDC) to synchronize to the NTP-

/products/ntp-time-servers/ntp-client-software
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NTP
By default, PVRF is factory-configured to listen on both IPv4 and IPv6 addresses on all interfaces.  
This may be changed by editing �HWF�QWS�FRQI and adding the desired KPVGTHCEG directives to 
achieve the desired behavior, and then copying it to �ERRW�HWF.  For example, adding this line:

KPVGTHCEG�KIPQTG�KRX�

will cause ntpd to not bind to any IPv6 addresses.  Refer to the NTP documentation for details on the 
KPVGTHCEG directive.

IPv4-Only Protocols
There are several protocols running on Meridian II which are not IPv6 capable: VGNPGV (client and 
server), HVR and FJEREF.  Due to their intrinsic insecurity, VGNPGV and HVR are rapidly being depre-
cated, and probably have little business running over an IPv6 network.  The address autoconfiguration 
capabilities of IPv6 along with the Neighbor Discovery Protocol (NDP) make the DHCP protocol less 
important in IPv6 networks.  The optional PTP/IEEE-B က　
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PTP Configuration and Status Using the Keypad/Display
If your unit has the optional PTP capability then there will be an item in the list of Main Menu selec-
tions called: “PTP”.  Press the RIGHT/LEFT arrow key until this is highlighted and press ENTER 
to select it.  Then press the RIGHT/LEFT arrow keys to highlight “Status” or “Setup” and press 
ENTER. 

The “Status” selection will let you see the current status of the PTP Subsystem.

For the “Setup” selection, press EDIT to reconfigure PTP.  The sequence of edit displays will guide 
you through the setup process.  Press the HELP key at any time to view the context-sensitive help 
information.  When you are finished the unit will reset.

PTP Configuration Using the Network or Serial Port
The RVREQPHKI� or RVREQPHKI� command starts an interactive shell script that will allow you to 
configure the PTP Subsystem of Meridian II.  You will be prompted to set PTP parameters as follows:

 ETH Port:   0 or 1
 Sync Interval (Per Second): 1, 2, 4, 8, 16, 32, 64, 128
 Announce Interval (Seconds): 1, 2, 4, 8, or 16 
 Priority1:    0-255
 Priority2:    0-255
 Delay Mechanism:    E2E or P2P
 Domain:    0-255
 PTP Time Mode:   UTC or PTP
 PTP TTL:    1-255
 Transmission Mode  Multicast or Hybrid

One file is modified for each port.  Either�HWF�SWS��FRQI for GVJ� or �HWF�SWS��FRQI for GVJ�.  These 
are non-volatile files m䬀倖茀  
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�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

���262�5[PE�+PVGTXCN�%QPHKIWTCVKQP

5GV�VJG�262�5[PE�+PVGTXCN�KP�RCEMGVU�RGT�UGEQPF�
������������������������������

���262�CPPQWPEG�KPVGTXCN�%QPHKIWTCVKQP

5GV�VJG�262�#PPQWPEG�+PVGTXCN�KP�UGEQPFU�
������������������

���262�2TKQTKV[��%QPHKIWTCVKQP

5GV�VJG�262�2TKQTKV[��XCNWG�
����������

���262�2TKQTKV[��%QPHKIWTCVKQP

5GV�VJG�262�2TKQTKV[��XCNWG�
����������

���262�&GNC[�/GEJCPKUO�'�'�QT�2�2

5GV�VJG�262�&GNC[�/GEJCPKUO�
'�'�QT�2�2��2�2

���262�&QOCKP�%QPHKIWTCVKQP

5GV�VJG�262�&QOCKP�XCNWG�
��������

���262�6KOG�/QFG�%QPHKIWTCVKQP

5GV�VJG�262�6KOG�/QFG�
76%�QT�262��262

���262�66.�%QPHKIWTCVKQP

5GV�VJG�262�66.�XCNWG�
��������

5GV�VJG�262�6TCPUOKUUKQP�/QFG�
/WNVKECUV�QT�*[DTKF��/WNVKECUV

�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
���6JG�2TGEKUKQP�6KOG�2TQVQEQN�+'''������8��EQPHKIWTCVKQP�JCU�DGGP�WRFCVGF�����
�������������������������������������������������������������������������������
��������������2NGCUG�TG�DQQV�PQY�HQT�VJG�EJCPIGU�VQ�VCMG�GHHGEV����������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

Now reboot the system by issuing this command at the shell prompt:

TGDQQV

PTP Status Using the Network or Serial Port
The RVRUVCV� or RVRUVCV�
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V  is the IEEE-1588 version 2 for the 2008 standard.

SI is the PTP sync interval  either 1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, or 1/128 seconds.

AI is the PTP announce interval, either 1, 2, 4, 8, or 16 seconds.

P1 is the PTP priority 1 in a range from 0 to 255.

P2 is the PTP priority 2 in a range from 0 to 255.

DM is the PTP delay mechanism , either E2E or P2P.

DOM is the PTP domain, in a range from 0 to 255.

MODE is the PTP time mode, either UTC or PTP.

TTL is the PTP multicast time-to-live  in a range from 1 to 255.

CLASS is the PTP clock class one of SYNCHRONIZED, HOLDOVER, or UNLOCKED.

SCALE is the PTP timescale either PTP or ARB.

STATE 
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The PTP UTC Offset Valid is either TRUE or FALSE.  The UTC Offset Valid is TRUE if the current 
UTC Offset is known to be correct, otherwise it is FALSE. 

The PTP Clock Accuracy is transmitted when the time is accurate to within the the following:

 25ns  Clock is synchronized or in holdover,  PTP clock < 25 nanoseconds
 100ns  Clock is synchronized or in holdover,  PTP clock < 100 nanoseconds
 250ns  Clock is synchronized or in holdover,  PTP clock < 250 nanoseconds
 1us  Clock is synchronized or in holdover,  PTP clock < 1 microsecond
 2.5us  Clock is synchronized or in holdover,  PTP clock < 2.5 microseconds
 10us  Clock is synchronized or in holdover,  PTP clock < 10 microseconds
 25us  

 

 25us

  

 

 25us

  

 

 25us

 

 25us

 

 25us
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PTP Second
When the PTP Time Mode is set to PTP, the slave clocks must utilize the current leap second and leap 
second pending flags (leap_59 or leap_61) to convert the PTP second to UTC.

UTC Time
When the PTP Time Mode is set to UTC, then there will be a one second jump in time when a leap 
second insertion occurs.  If the PTP slave does not account for this, it will also jump.  Avoid this by 
using PTP Time Mode.

 Multiport PTP
When only one PTP option is enabled it will be configured for GVJ� PTP Domain 0.  If a second PTP 
option is enabled then it will be configured for GVJ� PTP Domain 1.  This configuration will allow 
PTP to run as master on both ports.

If the PTP Domain is configured as the same value for both ports (for example, PTP Domain 0 on 
GVJ� and PTP Domain 0 on GVJ�) then GVJ� Port State will be master and GVJ� Port State will be 
listening.

 Disable the
 PTP Protocol

The instructions below assume that the PTP Option has been installed on Port 0 (GVJ�) of your Me-
ridian II.  To check, see the section titled 2SWLRQ at the beginning of this chapter.

To disable the Precision Time Protocolled on PortMMѰӀՠӀԀ

2SWLRQ

�2�P�`�|--
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NOTE

 If PTP is also installed on Port 1, then follow the instructions above using rc.ptpd1.
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Serial I/O Port
This DB9M connector provides the RS-232 serial I/O console interface to Meridian II.  This console 
allows you to initialize and maintain Meridian II.  See &KDSWHU�����&RQVROH�3RUW�&RQWURO�DQG�6WDWXV�
for more information.  See $SSHQGL[�.���6SHFLILFDWLRQV��6HULDO�3RUW�,�2 for pinout.

1 PPS Output
The 1 PPS Output shown in the drawing above as “B-1 PPS” is a standard TTL output on Meridian 
II.  There are optional 1 PPS signals such as: 1 PPS (RS-422), and Inverted 1 PPS.  The Program-
mable Pulse Output also has a 1 PPS and Inverted 1 PPS selection. 

The pulse width is normally 1 millisecond wide when shipped from the factory but can  be changed 
(see below).  For details on the 1 PPS signal definition see $SSHQGL[�.���6SHFLILFDWLRQV����336�2XW�
SXW.

View the 1 PPS Connector
On the front-panel display traverse to the Main Menu and then to CPU_I/O.  This display lists any 
connector on the CPU Module that has an optional I/O signal.  Connectors are identified as A, B or C.  
Select the particular connector (I/O-A, I/O-B or I/O-C) to see which signal is installed.  

Or, you can use this console port command:

 Command: ERWKQ

 MeridianII reply: %27�+�1�$�����225�176276�KU�+PUVCNNGF
��� � �%WTTGPV�5GVVKPI���
5GG�U[UVGOKQ�EQOOCPF�

Change the 1 PPS Pulse Width
On the front-panel display traverse to the Main Menu and then to Sys_I/O.  There will be a selection 
for 1 PPS_Out.  Select this and you will be able to choose from among these pulse widths:  20 micro-
seconds, 1 millisecond, 100 milliseconds and 500 milliseconds.

Or, you can use these console port commands:

 Command: U[UVGOKQ

 MeridianII reply: 5[UVGO�+�1�5KIPCN���225�176276�KU�+PUVCNNGF
� � � %WTTGPV�5GVVKPI�����/KNNKUGEQPFU�2WNUG�9KFVJ

 Command: U[UVGOKQEQPHKI

 MeridianII reply: Interactive script is started so you can change the pulse width.

The 1 PPS is a “system signal”.  This means that there is one 1 PPS signal that affects the whole sys-
tem.  In other words, if your Meridian II has multiple 1 PPS outputs and you change the pulse width, 
then all 1 PPS outputs will be affected.
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Programmable Pulse Output (PPO) Option
The PPO Option provides user-selectable, on-time pulses at decade rates from 1 PPS to 10 MPPS (1, 
10, 100, 1k, 10k, 100k, 1M, 10 MPPS).  Other selections are 1PP60S (pulse per 60 seconds, on the 
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� JGNR�VTKIIGTRRQ

Direct Digital Synthesizer (DDS) Option
The DDS Option provides user-selectable pulse rates from 1 Hz  to 10 MHz, programmable in 1 PPS 
steps, including 1.544 MPPS or 2.048 MPPS.  The selected pulse rate is phase locked to the system 
oscillator and is not aligned with system time. 

The DDS is a “system signal”.  This means that there is one DDS signal that affects the whole sys-
tem.  In other words, if your Meridian II has multiple DDS outputs and you change the pulse rate, 
then all DDS outputs will be affected.

The pulse rate is 0 Hz when shipped from the factory but can  be changed (see below).  For details 
on the DDS signal definition see $SSHQGL[�.���6SHFLILFDWLRQV��2SWLRQDO�'LUHFW�'LJLWDO�6\QWKHVL]HU�
�''6��2XWSXW�RQ�&38�0RGXOH.

View the DDS Connector
On the front-panel display traverse to the Main Menu and then to CPU_I/O.  This display lists any 
connector on the CPU Module that has an optional I/O signal.  Connectors are identified as A, B or C.  
Select the particular connector (I/O-A, I/O-B or I/O-C) to see which signal is installed. 
 
Or, you can use this console port command:

 Command: ERWKQ

 MeridianII reply: %27�+�1�%���&+4'%6�&+)+6#.�5;06*'5+<'4�176276�KU�+PUVCNNGF
� � � %WTTGPV�5GVVKPI���
5GG�U[UVGOKQ�EQOOCPF�

Change the DDS Rate
On the front-panel display traverse to the Main Menu and then to Sys_I/O.  If a DDS output is 
installed in your unit, then there will be a selection for DDS-Out.  Select this and you will be able to 
change the rate.  Available pulse rates are 1 Hz to 10 MHz, in 1 PPS steps.

Or, you can use these console port commands:

 Command: U[UVGOKQ

 MeridianII reply: 5[UVGO�+�1�5KIPCN�&+4'%6�&+)+6#.�5;06*'5+<'4�176276�+PUVCNNGF
� � � %WTTGPV�5GVVKPI�����*\

 Command: U[UVGOKQEQPHKI

 MeridianII reply: Interactive script is started so you can change the pulse rate.
 

10 MPPS Output Option
The 10 MPPS Rate Output Option provides an on-time pulse rate.  For details on signal definition see 
$SSHQGL[�.���6SHFLILFDWLRQV��2SWLRQDO����0336�2XWSXW�RQ�&38�0RGXOH.



M e r i d i a n  I I  U s e r  M a n u a l102

C H A P T E R  T E N

103 M e r i d i a n  I I  U s e r  M a n u a l

R E A R - P A N E L  I / O

View the 10 MPPS Output Connector
On the front-panel display traverse to the Main Menu and then to CPU_I/O.  This display lists any 
connector on the CPU Module that has an optional I/O signal.  Connectors are identified as A, B or C.  
Select the particular connector (I/O-A, I/O-B or I/O-C) to see which signal is installed.  

Or, you can use this console port command:

 Command: ERWKQ

 MeridianII reply: %27�+�1�%������/225�176276�KU�+PUVCNNGF

Alarm Output Option
The Alarm Output provides an open-collector output that indicates when the GPS Subsystem has lost 
lock, or when serious hardware faults are detected.  For a detailed description of the faults see $S�
SHQGL[�*���6\VWHP�)DXOWV.

Care should be taken not to directly connect this open-collector output to a voltage source.  A series 
current-limiting resistor of at least 1k ohms in value should be used.  The pull-up voltage must not 
exceed 40V.  The Alarm Output connector can be either a BNC or a terminal block.  For more details 
see�$SSHQGL[�.���6SHFLILFDWLRQV��2SWLRQDO�$ODUP�2XWSXW�RQ�&38�0RGXOH.

View the Alarm Output Connector
On the front-panel display traverse to the Main Menu and then to CPU_I/O.  This display lists any 
connector on the CPU Module that has an optional I/O signal.  Connectors are identified as A, B or C.  
Select the particular connector (I/O-A, I/O-B or I/O-C) to see which signal is installed.  

Or, you can use this console port command:

 Command: ERWKQ

 MeridianII reply: %27�+�1�%���12'0�%1..'%614�#.#4/�176276�KU�+PUVCNNGF

Serial Time Output Option
This option is provided on an RS-232 (or RS-422) serial port labeled “Serial Time”.  It is an output 
that provides a once-per-second sequence of ASCII characters indicating the current time.  The “on-
time” character starts transmitting within the first 20 microseconds of each second.  The output starts 
automatically on power-up.  See $SSHQGL[�.���6SHFLILFDWLRQV��2SWLRQDO�6HULDO�7LPH�2XWSXW�RQ�&38�
0RGXOH for details.

The Serial Time is a “system signal”.  This means that there is one Serial Time signal that affects the 
whole system.  In other words, if your Meridian II has multiple Serial Time outputs, and you change 
the settings, then all Serial Time outputs will be affected.

There are several different formats for this ASCII string.  The format, baud rate and parity can all be 
changed via the front-panel keypad or via the console port.  Baud rate selections are 57600, 19200, 
9600, and 4800.  Parity selections are odd, even, and none.  Stop bits are always one.  Format selections 
are Sysplex, Truetime, EndRun, EndRunX, NENA and NMEA. 
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<CR> is the ASCII carriage return character (0x0D) and is the on-time
  character, transmitted during the first millisecond of each second.
<LF> is the ASCII line feed character (0x0A)

Truetime Format
The format of the Truetime string is identical to the Sysplex format.  The only difference between 
the two is that the Sysplex format always uses UTC time.  The time contained in the Truetime format 
depends on the time mode of Meridian II.  For example, if you want an output with this string format 
that uses Local Time, then select the Truetime format.

EndRun Format
The time contained in this string depends on the time mode of Meridian II.  For example, if you want 
the time in this string to be UTC, then set the time mode of Meridian II to UTC.  (You can do this by 
using the front-panel keypad/display or the console port (see U[UVKOGOQFGEQPHKI�in�&KDSWHU���
��&RQVROH�3RUW�&RQWURO�DQG�6WDWXV).  The following string is sent once each second:

 T YYYY DDD HH:MM:SS zZZ m<CR><LF>

T  is the Time Figure of Merit character described in $SSHQGL[�$���7)20.
  This is the on-time character, transmitted during the first millisecond of each second.
YYYY is the year
DDD is the day-of-year
:  is the colon character (0x3A)
HH is the hour of the day
MM is the minute of the hour
SS is the second of the minute
z  is the sign of the offset to UTC, + implies time is ahead of UTC.
ZZ is the magnitude of the offset to UTC in units of half-hours.
  Non-zero only when the Time mode is Local.
m  is the Time mode character and is one of:
  G = GPS
  L = Local
  U = UTC
<CR> is the ASCII carriage return character (0x0D)
<LF> is the ASCII line feed character (0x0A)

EndRunX (Extended) Format
The EndRunX format is identical to the EndRun format with the addition of two fields - the cur-
rent leap second settings and the future leap second settings.  The following string is sent once each 
second:

 T YYYY DDD HH:MM:SS zZZ m CC FF<CR><LF>
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NENA1 
<CR><LF>Q^WWW^DDMMMYY^HH:MM:SS<CR><LF>

Q  is the time quality indicator and may be either:
  <space> ASCII space character (0x20) which indicates locked.
  ? ASCII question mark (0x3F) which indicates the unsynchronized condition.
^  is the space character (0x20).
WWW is the day-of-week (MON, TUE, WED, THU, FRI, SAT
DD is the day-of-month (1-31)
MMM is the month (JAN, FEB, MAR, APR, MAY, JUN, JUL, AUG, SEP, OCT, NOV, DEC)
YY is the two-digit year
:  is the colon character (0x3A)
HH is the hour-of-the-day (00-23)
MM is the minute-of-the-hour (00-59)
SS is the second-of-the-minute (00-60)
<CR> is the ASCII carriage return character (0x0D). 
  The first <CR> is the on-time character.
<LF> is the ASCII line feed character (0x0A)

NENA8
<CR><LF>Q^^YYYY^DDD^HH:MM:SS^D+ZZ<CR><LF>

Q  is the time quality indicator and may be either:
  <space> ASCII space character (0x20) which indicates locked.
  ? ASCII question mark (0x3F) which indicates the unsynchronized condition.
^  is the space character (0x20).
YYYY is the four-digit year
DDD is the day-of-year (001-366)
:  is the colon character (0x3A)
HH is the hour-of-the-day (00-23)
MM is the minute-of-the-hour (00-59)
SS is the second-of-the-minute (00-60)
d  is the DST indicator (S,I,D,O).
+ZZ + or - time zone offset relative to UTC (00-12)
<CR> is the ASCII carriage return character (0x0D). 
  The first <CR> is the on-time character.
<LF> is the ASCII line feed character (0x0A).

NMEA Format
The National Marine Electronics Association (NMEA) has developed a specification that defines the 
interface between various pieces of marine electronic equipment.  This standard defines “sentences” 
that contain GPS position, navigation, time, and other information.  Sentences that have been imple-
mented in Meridian II conform to NMEA-0183 Specification Version 3.01 and are GGA, GLL, GSA, 
RMC, VTG and ZDA.  Your Meridian II can output one, two, or three of these sentences per second.
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Up to 3 sentences may be transmitted per second.  The first character (“$”) of the first sentence is 
the “on-time” character.  Once the unit is locked to GPS, the “on-time” character starts transmitting 
within the first 20 microseconds of each second as shown here:

If Meridian II is tracking more than 3 satellites, then fixes occur every 3 seconds.  Therefore, the 
content of the once/second NMEA sentences will repeat 3 times.

If tracking 3 or less satellites then there are no valid fixes.  Therefore, the sentences will be blank 
(except for the ZDA sentence):
 $GPGLL,,,,,,V,N*64
 $GPRMC,,V,,,,,,,,,,N*53
 GPGSA,A,1,,,,,,,,,,,,,,,*1E
 $GPGGA,,,,,,0,00,,,M,,,,*2B
 GPVTG,,T,,,,N,,K,N*61
 $GPZDA,194530.00,22,03,2019,-6,00*7E

Not all information defined in the NMEA sentences is available from the GPS Receiver resident in 
Meridian II.  Following are the definitions for the NMEA sentences as implemented in this product:

 
GGA (GPS Fix Data)
The GGA sentence contains the time, position, and fix related data.  (EndRun does not calculate mean 
sea level.)  Examples are below:

$GPGGA,,,,,,,0,00,,,M,,,*2B<CR><LF>
$GPGGA,173423.00,3827.030,N,12244.020,W,1,08,1.2,14.5,M,,,,0000*72<CR><LF>

Msg ID $GPGGA
Field 1 173423.00 UTC time of fix (hhmmss.ss)
Field 2 3827.030 Latitude in ddmm.mmm
Field 3 N  Direction of latitude (N=north, S=south)
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Field 8 14  PRN of SV used for fix on channel 6 (empty if no SV)
Field 9 19  PRN of SV used for fix on channel 7 (empty if no SV)
Field 10 32  PRN of SV used for fix on channel 8 (empty if no SV)
Field 11 17  PRN of SV used for fix on channel 9 (empty if no SV)
Field 12 1  PRN of SV used for fix on channel 10 (empty if no SV)
Field 13 empty field PRN of SV used for fix on channel 11 (empty if no SV)
Field 14 empty field PRN of SV used for fix on channel 12 (empty if no SV)
Field 15 2.0  PDOP (position dilution of precision)
Field 16 1.1  HDOP (horizontal dilution of precision)
Field 17 1.6  VDOP (vertical dilution of precision)
Checksum *10
Msg End <CR><LF>

RMC (Recommended Minimum Speciýc GPS Data)
The RMC sentence identifies the UTC time of fix, status, latitude, longitude, and date.  Examples are 
below:

$GPRMC,,V,,,,,,,,,,N*53<CR><LF>
$GPRMC,173831.00,A,3827.030,N,12244.020,W,0.08,158.14,200508,,,A*0D<CR><LF>

Msg ID $GPRMC
Field 1 173831.00 UTC time of fix (hhmmss.ss) 
Field 2 A  GPS receiver warning (A=data valid, V=data not valid)
Field 3 3827.030 Latitude in ddmm.mmm
Field 4 N  Direction of latitude (N=north, S=south)
Field 5 12244.020 

 N
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Field 4 empty field Degrees Magnetic (not available)
Field 5 0.08  Speed over ground, knots
Field 6 N  Fixed text “N” shows speed over ground is in knots
Field 7 0.14  Speed over ground, km/hr
Field 8 K  Fixed text “K” shows speed over ground is in km/hr
Field 9 A  A=autonomous mode�
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 Plug-In Module Options
Your Meridian II is supplied with five option slots that can be configured with a variety of plug-in 
modules.  Most of these modules can be added to Meridian II as “plug-and-play” options without 
hardware or software modification.  A Module Installation Guide is shown in Figure 1 at the end of 
this chapter.  At power-up, automatic recognition software detects the identity of any plug-in mod-
ule installed and launches the corresponding software routines necessary to control and monitor the 
operation of each module.  Plug-in modules are described below.

NOTE

Five option slots will be displayed on the Web Interface, the front-panel display and in response to the  
RNWIKPQRVU command for both the 1U and 2U chassis.  However, in a 2U chassis, if there are dual-re-
dundant power supplies installed, then seven option slots will be displayed.  Why?  Because in a 1U chassis 
the dual power supplies reside i�
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Digital Output Module
The Digital Output Module is a “plug-and-play” option that adds four buffered outputs to your 
Meridian II.  Signal levels are either TTL (BNC connectors), RS-422 (DB9M) or RS-232 (DB9M).   
Various output types are Programmable Pulse Output (PPO), Digital Time Code, Direct Digital Syn-
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The rear-panel outputs are labeled with their configured frequency.  These frequencies are not 
changeable but can be viewed via the front-panel display by navigating to Main Menu > Option I/O 
> OptCardx (where x = 1-5).  You can also view the Low Phase Noise output configuration via the 
network or serial ports by using console command RNWIKPQRVU (see &KDSWHU�����&RQVROH�3RUW�&RQ�
WURO�	�6WDWXV).  For signal definition see 
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Direct Digital Synthesizer (DDS) Sine Wave Module
The DDS Sine Wave Module is an option that adds four frequency outputs to your Meridian II.   This 
module produces a sine wave that is generated from the system DDS.  Programmable synthesized 
frequencies from 1 Hz to 10 MHz in 1 Hz steps are available, including 1.544 Hz or 2.048 Hz.  The 
selected frequency is phase locked to the system oscillator and is not aligned with system time.  The 
synthesized frequency can be changed via the front-panel display by navigating to Main Menu > 
Option I/O > Sys I/O > DDS (see &KDSWHU������)URQW�3DQHO�.H\SDG�'LVSOD\).  Or, you can change 
the synthesized frequency via the network or serial port by using console command U[UVGOKQEQP�

HKI (see &KDSWHU�����&RQVROH�3RUW�&RQWURO�	�6WDWXV).  When you change the selection, it affects all 
DDS outputs in Meridian II.  For signal definition see $SSHQGL[�.���6SHFLILFDWLRQV��2SWLRQDO�''6�
6LQH�:DYH�0RGXOH.  (This module may not be field-installable, depending on whether your Meridian 
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Alarms
Minor, Major and Critical Alarms are defined below.  For further information on each fault refer to 
the IRUUVCV command (FLTS field) in &KDSWHU�����&RQWURO�DQG�6WDWXV�&RPPDQGV.  In addition to 
the fault types listed below, there will be a Critical Alarm if a serious hardware problem is detected 
on the Telecom Module or the Receiver/CPU Module.

Fault TypeCrit cal Major Minor
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Connectors and Cables
The Telecom Clock Output Module is available with two types of output connectors: BNC and 
RJ48C.  The BNC connector is compatible with 75 ohm coaxial cable.  The RJ48C connector is com-
patible with 100-133 ohm twisted pair.  Pin assignments are:
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5071A Cesium Control Module
The 5071A Cesium Control Module allows you to discipline the frequency of a 5071A Primary 
Frequency Standard to either the UTC(USNO) or GPS timescale via the Meridian II GPS Timebase.  
(To view or change the timescale, see &KDSWHU�����&RQWURO�DQG�6WDWXV�&RPPDQGV��V\VWLPHPRGH and 
V\VWLPHPRGHFRQILJ.)  e�
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Theory of Operation
The 5071A Primary Frequency Standard is the “gold” standard of commercial Cesium frequency 
standards.  Their release in the early 1990’s introduced a quantum leap in performance over previous  
devices, which is to this day unsurpassed.  As such, they are the dominant contributors to the global 
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Use the CONFIG->STORE menu to save the settings to non-volatile memory.

2.  Verify that the 5071A is not in STANDBY mode.  If it is, you must change it to NORMAL using 
the CONFIG->MODE menu.

3. Connect the provided DB9F-to-DB9F null-modem cable between the 5071A Cesium Control Mod-
ule connector labeled “Cesium Control I/O” and the 5071A DB9M connector labeled “RS-232C”.  

4. Connect the provided BNC-to-Type-N coaxial cable between the Control Module connector la-
beled “10 MHz Sine Input” and the 5071A connector labeled “Port 1”.

5.  Apply power to the Meridian II.

Operation
After the Meridian II has booted, verify that the 5071A Cesium Control Module was detected in the 
I/O->OptCard1 menu item display.  Then move to the Receiver->Osc_Stat menu and scroll through 
the items which appear there.  The oscillator 3Then move to the ܀㠳最㠳最㠳最㠳最㠹
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 Power Supply Options
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Performance Verified at National Institute of Standards and Technology (NIST)
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setrticmode
This command allows the root user to manually set the Real-Time Ionospheric Correction  Option 
mode to either OFF or ON.  For the highest accuracy and stability at a static location with good 
satellite visibility, this should be set to ON.  Even if this setting is ON, it will be ignored if the GPS 
Dynamic mode is also ON, and real-time ionospheric delays will not be calculated.  Factory default 
mode is ON.  

NOTE:  The Real-Time Ionospheric Correction Option requires a minimum of 24 hours of operation 
after lock to GPS to begin producing enhanced accuracy ionospheric delay calculations, and these 
will reach their full accuracy after several days.

It accepts one command line argument:  either ON or OFF.  Use the TVKEOQFG command to confirm 
any change in setting.

 Command: UGVTVKEOQFG�10

 MeridianII reply: 4GCN�6KOG�+QPQURJGTKE�%QTTGEVKQPU�/QFG�KU�10

RTIC Performance Plots Using the HTTP Interface
Plots showing the Ensemble Ionosphere Delays are available on the Plots Page as shown below:
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� ER��R��GVE�TE�F�TE�U[PEGF���DQQV�GVE�TE�F

Then:

 TGDQQV

Once SyncE has been disabled, it will no longer execute.  However, the web interface will still show 
SyncE and the U[PEGUVCV� command will still exist on the system.

Re-Enable SyncE
To re-enable SyncE on port 0 (GVJ��, remove the UF�V\QFHG� file from the �ERRW�HWF�UF�G directory as 
shown below:

� TO��DQQV�GVE�TE�F�TE�U[PEGF�

Then:

� TGDQQV
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 Display and Keypad 
 Operation

The display menus are organized as shown below:

Traversing the Display Structure
After power initialization the welcome message will appear.  Press any key to go to the Time/Status 
display, which is described below.  From the Time/Status display, press ENTER or DOWN to go to 
the Main Menu.  As illustrated in the diagram above, several status and setup displays are accessible 
from the Main Menu.  To go downward through the structure use the RIGHT and LEFT arrow keys 
to highlight a selection and then press ENTER or DOWN.  To go back up through the structure press 
BACK or UP to return to the previous display. 

Editing
To modify a parameter, go to the appropriate display and push EDIT.  The edit display will appear 
and the modifiable parameter value is highlighted.  Use UP and DOWN to scroll through all the pos-
sible parameter values.  When editing a sequence of numbers, use LEFT and RIGHT to select other 
digits.  When the parameter is correct, press ENTER to load the new value.  All entered values are 
stored in non-volatile FLASH and restored after a power cycle.  If you wish to abort the edit process, 
press BACK.  This will return you to the previous display and the parameter will remain unchanged.

Time / Status 
     Display

  GPS Receiver      Satellite Vehicle      Reference      Last Position            UTC            Dynamic      Oscillator         Clock           RTIC*   
       Status                 Information           Position               Fix               Information         Mode           Status         Calibration   

Receiver Menu

 NTP         I/O Statistics      Broadcast/Multicast
Status                                              Setup

    NTP Menu

Time Mode        Local Offset        Hours Display   DST
   Setup                 Setup                     Format         Setup

Clock Menu

 System      CPU Module      Option      Option      Option      Option      Option
    I/O                I/O                 Slot 1       Slot 2        Slot 3        Slot 4        Slot 5

        I/O Menu

    1 PPS            Time Code         DDS           SerialTime      Inhibit
Pulse Width         Format         Selection*         Setup*          Mode

System I/O Menu

CPU I/O Menu

I/O-A               I/O-B               I/O-C Option

   CPU              Receiver          Faults            I/O             Network           NTP            PTP          Clock          Display            Firmware             About
Statistics            Menu             Menu           Menu             Menu            Menu          Menu*       Menu           Setup             Information          EndRun

Main Menu

* Optional features.  These menu items may not be present.

    Network Menu

Network      Network        MAC        Reboot
   IPv4             IPv6         Address      

System      Receiver      Antenna Fault      Signal Fault         TFOM
 Faults         Faults               Mask                  Mask            Fault Level
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Keypad EDIT Lockout
As a security feature, you can disable all editing processes done through the front-panel keypad.  Do 
this to prevent unauthorized modification of the instrument.  When the EDIT key has been disabled, a 
warning message will appear whenever a user tries to edit a parameter.  To enable the lockout feature 
use the NQEMQWVMR command as described in &KDSWHU�����&RQVROH�3RUW�&RQWURO�DQG�6WDWXV.  The 
lockout feature will prevent editing only, the displays are always available for viewing.

Using Help
Press HELP at any time to read the context-sensitive help messages.  Use UP and DOWN to scroll 
through the help message.  Press the HELP key a second time to exit Help (or press BACK).

Shortcut Menu
The Shortcut Menu allows the user quick access to particular displays from the Time/Status display.  
The displays available through the Shortcut Menu are the Receiver Status, GPS Reference Position, 
Faults, and NTP Status.  To select the Shortcut Menu, press ENTER for one second while viewing the 
Time/Status display.
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 PLL  
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Network: REBOOT
This is a way to reboot the Meridian II and is necessary after you’ve finished configuring the network 
parameters.  Until you do this, the network parameters that are shown will be the active settings, NOT 
the new settings.  The new settings will become active after you reboot.

NTP Menu
The NTP Menu is selected from the Main Menu and provides access to the Status, I/O Statistics and 
Setup displays described below:

NTP: Status
This display provides information associated with the NTP Subsystem.

Stratum: This stratum field has three possible values:
  Stratum 1:   The server is fully synchronized and accurate.
  Stratum 2: The server is synchronized to a Stratum 1 server.
  Stratum x: The server is synchronized to a Stratum x server.
  Stratum 16: The server is unsynchronized.  NTP clients will not use a Stratum 16
     server.
Source: The synchronization source is named here.  For the Meridian II the source is GPS,
  IP address of upstream source, or none.

Offset:   The NTP offset indicates the accuracy of the NTP system clock relative to the GPS
  Subsystem clock.  Initially, if the offset between the NTP system clock and the GPS
  Subsystem clock is large the display will indicate “not available”.  After the GPS 
  Subsystem locks, the NTP clock will synchronize to the GPS Subsystem.  Once 
  synchronization is complete, the typical offsets will range over approximately 
  +/- 1 microsecond.

LI Bits:   Shows the status of the leap indicator bits as sent by the Meridian II time server to the
  clients in the NTP reply packets.  Leap seconds occur every 2-3 years.  
  Possible indicator values are:
  00:   Normal, locked operation.
  01:   Leap second insertion event will occur after 23:59:59 UTC.
  11:   Fault.  Unsynchronized state.

NTP: I/O Statistics (I/O_Stats)
This display shows some key information regarding the operation of the NTP daemon.  The informa-
tion includes the time since reset and the counts of received, sent and dropped packets, and the sent 
packet rate.

NTP: Setup
This display provides access to the NTP broadcast and multicast settings and provides you with a 
convenient means of checking the current configuration and allows limited setup.  You may also 
perform a more complete broadcast/multicast configuration via a VGNPGV or UUJ session or the local 



M e r i d i a n  I I  U s e r  M a n u a l150

C H A P T E R  T H I R T E E N

151 M e r i d i a n  I I  U s e r  M a n u a l

F R O N T - P A N E L  K E Y P A D  A N D  D I S P L A Y

RS-232 console using the PVREQPHKI utility.  This utility provides a more secure means of setup and 
so is more complete.  It will allow you to select keys and identify trusted keys.  

This display will indicate that the mode is broadcast4, broadcast6, multicast4, multicast6 or disabled.  
It allows IPv4 or IPv6 configuration of either broadcast or multicast mode with selection of the broad-
cast address, multicast time-to-live (TTL) and trusted key for MD5 authentication.  The broadcast/
multicast mode may also be disabled.

Broadcast Mode In this mode the broadcast address is displayed.  If MD5 authentication is 
   selected the trusted key number will also be displayed.

Multicast Mode The multicast address must be 224.0.1.1 or ff05::101.  Multicast may also use 
   MD5 authentication.  If selected, the trusted key number will also be displayed.

Press EDIT to change the broadcast/multicast settings.  Each of the edit windows has help infor-
mation available to guide you through the setup process.  Note that changing the NTP multicast/
broadcast settings does not take effect until the system reboots. The new parameters are loaded to the 
QWS�FRQI file in the �ERRW�HWF� directory.  Only the broadcast line in the QWS�FRQI file is modified.  The 
final display in the edit sequence requires confirmation of your intent to change the instrument set-
tings.  Once confirmation takes place, the instrument will reboot.

PTP Menu (Optional)
The PTP Menu is used for control and status of the PTP/IEEE-1588 option.  See &KDSWHU�����373�
,(((������for more information.

Clock Menu
The Clock Menu provides access to the parameters related to timekeeping.  These are Time_Mode, 
Time_Zone, Hour_Mode, and DST.  These displays are all described below.  

Clock: Time Mode
Time mode defines the time format used for the front-panel time display and, if installed, the optional 
Time Code or Serial Time output.  The time mode does not affect the NTP output, which is always 
UTC.  Possible values for the time mode are GPS, UTC, and Local time.  GPS time is derived from 
the GPS satellite system.  UTC is GPS time minus the current leap second correction.  Local time is 
UTC plus time zone offset and DST.  The time zone and DST displays are described below.

Clock: Time Zone
The time zone is used in calculating the current Local time when the time mode is set to Local (see 
time mode above).  Press the EDIT key to change the value.  Enter a negative offset for time zones 
west of the Greenwich meridian, and a positive offset for time zones to the east.  If enabled, DST will 
add an additional hour.
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 Upgrade via the 
 Console Port

In order to upgrade via the console port (network or serial) you will need to first download the appro-
priate firmware image from our website.  The Meridian II firmware consists of four different binary 
files.  You may only need one or two of them.  The revision history on our website will tell you which 
files need to be upgraded.  The firmware image files are for the Linux RFS (root file system), the 
Linux Kernel, the GPS Subsystem and the GPS Receiver.  Here is the website link:

 endruntechnologies.com/support/software-upgrades/meridian-ii

Performing the Linux RFS Upgrade

NOTE TO LINUX GEEKS

There are two FLASH disk partitions which hold the compressed Linux root file system images.  These 
partitions are raw FLASH blocks, have no file system and may not be mounted.  They are accessed through 
low-level device drivers.  To protect the factory root file system from accidental erasure or over-writing, the 
upgrade utilties you will be using will only access the upgrade root file system partiton.  When performing 
an upgrade, you will be erasing and then copying the new image to this device. 

First you need to download the Linux RFS firmware from the EndRun website to a place on your 
network which is accessible to the Meridian II.  The link to the Meridian II upgrade page is shown 
above.  

CAUTION

Some browsers will automatically unzip the file when downloading from the website.  Please make sure 
that the downloaded file size matches what the website says it should be.  Upgrading the partition with a 
too-large file size will cause problems.

Transfer File to Meridian II
You may transfer the file to your Meridian II using either HVR or UER.  If you are using HVR, transfer 
the previously downloaded file using ELQDU\ transfer mode from the remote host to this specific file 
on your Meridian II:���WPS�URRWIV�J].  The root file system image will be named with the software part 
number and version like: �������������B�����J].  When following the instructions below, substitute 
the name of the actual root file system image that you are installing for �������������B�����J].  Is-
sue these commands from the console of your Meridian II:

HVR�TGOQVGAJQUV   {perform ftp login on remote host}

DKP     {set transfer mode to binary}

IGV��������������A�����I\��VOR�TQQVHU�I\� {transfer the file}

SWKV               {close the ftp session after transfer }

/support/software-upgrades/meridian-ii
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Recovering from a Failed RFS Upgrade
To restore your Meridian II to a bootable state using the factory root file system, you must use the 
serial I/O port and reboot the Meridian II by cycling the power.  Refer to &KDSWHU���±�%DVLF�,QVWDO�
ODWLRQ��&RQQHFW�WKH�6HULDO�,�2�3RUW�DQG�7HVW�WKH�6HULDO�,�2�3RUW for setup details.  When you have 
connected your terminal to the serial I/O port, apply power to the Meridian II.

Pay close attention to the terminal window while the unit is rebooting.  After the Linux bootloader 
displays the message

&GHCWNV�MGTPGN��(#%614;
6Q�QXGTTKFG�CPF�DQQV�VJG�72)4#&'�XGTUKQP�QH�VJG�MGTPGN��
V[RG�72)4#&'�YKVJKP���UGEQPFU
�����
$QQVKPI�YKVJ�(#%614;�-GTPGN

&GHCWNV�4QQV�(KNG�5[UVGO��72)4#&'
6Q�QXGTTKFG�CPF�DQQV�VJG�(#%614;�XGTUKQP�QH�VJG�4QQV�(KNG�5[UVGO��
V[RG�(#%614;�YKVJKP���UGEQPFU

you must begin typing “factory” within five seconds to let the bootloader know that you are going to 
override the default root file system.  After you hit <enter> the bootloader will boot the factory root 
file system.  Watch the rest of the boot process to make sure that you have successfully recovered.  If 
the system boots normally, then you should resolve the problems with the previous root file system 
upgrade and re-mҀĀԀ䠀夀䠀̀嘀

̀̀
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Now issue the following command to the Meridian II console to initiate the upload:

WRITCFGMGTPGN

Next, update the default file system partition by issuing this command to your Meridian II console:

WRFCVGMGTPGNHNCI��

You should see this line displayed:

&GHCWNV�-GTPGN�PQY�UGV�VQ��72)4#&'

Finally, reboot the system by issuing this command at the shell prompt:

TGDQQV

Wait about 90 seconds for the system to shutdown and reboot.  Then log in to the Meridian II using 
VGNPGV or UUJ.  If all has gone well, you should be able to log in the usual way.  You can check the 
running kernel version at any time by issuing

MGTPGNXGTUKQP

which will cause the kernel version message to be displayed.

You can also check to see which kernel image the system is currently booted under by issuing this 
command at the shell prompt:

U[UMGTPGN

Which should cause this to be printed to the console:

$116'&�-'40'.�+/#)'�����
7RITCFG�

If so, and your unit seems to be operating normally, you have successfully completed the kernel 
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&GHCWNV�MGTPGN��72)4#&'
6Q�QXGTTKFG�CPF�DQQV�VJG�(#%614;�XGTUKQP�QH�VJG�MGTPGN��
V[RG�(#%614;�YKVJKP���UGEQPFU

you must begin typing “factory” within five seconds to let the bootloader know that you are going to 
override the default kernel.  After you hit <enter> the bootloader will boot the factory kernel.  Watch 
the rest of the boot process to make sure that you have successfully recovered.  If the system boots 
normally, then you should resolve the problems with the previous kernel upgrade and re-perform it.

Performing the GPS Subsystem Upgrade
This section has instructions for upgrading the GPS Subsystem. If you want to upgrade the GPS 
Receiver, see the section below called 3HUIRUPLQJ�WKH�*36�5HFHLYHU�8SJUDGH.

First you need to download the GPS Subsystem firmware from the EndRun website to a place on 
your network which is accessible to the Meridian II.  The link to the Meridian II upgrade page is 
shown above.  

CAUTION

Before proceeding, use the IRUXGTUKQP command to confirm that the firmware number of your GPS 
Subsystem is:  F/W 6010-0076-000

If it is different (for example: F/W 6010-0076-101), then contact the factory. 

You may transfer the file to your Meridian II using either HVR or UER.  If you are using HVR to per

��P�À��� �P�À

•� �p���0� �`�€�P�`�À�`���P�À� 

.  ᠀

n_$ed w����������������������������$�V���������E�L�R
.  ᠀the ÄnstrՈsնiAns Be,om, Subsviqude the n_$e of the act°aø GPS�!逅 倀 ��•�0�@�0���0�0� �•���0�0�ð�@�`���0�@���P�À� .  㜀ou w�le to a te,Vor_ru fileú �� �p���0� �`�€�P�`�À�`���P�À� �。䀅ကЉHVQRDGôQVGQJQER��  �0
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WRITCFGTEXT

This command performs the file transfer to the GPS Receiver.  You will see a file transfer progress 
message while it is performing the transfer.  Next, issue the following command to the Meridian II 
console to reset the GPS Subsystem (and Receiver):
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UER�ŌR��������������A���TDH�TQQV"JQUV�[QWT�FQOCKP��VOR�TEXTHRIC�TDH

Now issue the following command to the Meridian II console to initiate the upload:

WRITCFGTEXTHRIC

This command performs the file transfer to the FPGA on the GPS Receiver.  You will see a file trans-
fer progress message while it is performing the transfer.  Next, issue the following command to the 
Meridian II console to reset the GPS Subsystem (and Receiver):

UWDU[UTGUGV

After it completes, wait about 60 seconds and issue this command to check the FPGA version on the 
GPS Receiver:

TEXTXGTUKQP

You should see a message like this:

(�9���������������8GT��������(2)#���������������8GT������1%6������������������

The FPGA version should match that of the binary file that you uploaded.
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The relevant available man pages are shown:

� PVR�=?���������������
������MG[IGP���%TGCVG�C�062�JQUV�MG[
� PVRF�=?��������������
������062�FCGOQP�RTQITCO
� PVRFE�=?�������������
������XGPFQT�URGEKHKE�062�SWGT[�RTQITCO
� PVRS�=?��������������
������UVCPFCTF�062�SWGT[�RTQITCO
� PVRUPORF�=?����������
������062�50/2�/+$�CIGPV
� UPVR�=?��������������
������UVCPFCTF�5062�RTQITCO

Now you can issue issue OCP commands on each of these man pages to find what you are looking for.

Change Password
This command is used to change the password for the user that you are logged in as.  It affects the 
serial port, SSH, Telnet and HTTPS.  

 RCUUYF

 

List Active Processes
This command displays all active processes running in the system.

 RU��G

NTP Monitoring and Troubleshooting
The following command displays which NTP clients are reaching the NTP daemon running on the 
Meridian II.  It will not try to look up host names.

 PVRS��P��E�OTWNKUV

A useful command for querying NTP status is the following.

 PVRS��RGGTU
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 Query and Change
 Ethernet Ports

GVJVQQN is a Linux utility that allows you to query or change the settings for Port 0 (GVJ�) and Port 
1 (GVJ�).  For example, to view current settings for Port 0 issue the following command:

 GVJVQQN�GVJ�

Here is an example of one way to set the speed on Port 0 to 1000Base-T:
 
� GVJVQQN��U�GVJ��URGGF������FWRNGZ�HWNN�CWVQPGI�QHH

The command above will immediately change the port speed to 1000Base-T, but it will revert to its 
factory (10/100/1000Base-T) at a system reset.  If you want to retain the setting after a system reset, 
then you need to edit the UF�0 configuration file.  Follow this sequence:

 1.  Edit 



https://fsf.org/


www.ntp.org
https://opensource.org/licenses/ntp-license.php


https://www.apache.org/licenses/LICENSE-2.0
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 PTP Software License
The PTP/IEEE-1588 option as implemented in the Meridian II is covered by patents and copyrights.
For patents that pertain to the Std No 1588, see the IEEE Standards Association.

Information about the PTP Project, led by Kendall Correll, can be found at:     
 ptpd.sourceforge.net

The distribution and usage of the PTP software is allowed, as long as the following copyright notice 
is included in our documentation.  The copyright notice applies to all files which compose the PTPd. 
This notice applies as if the text was explicitly included in each file.

Copyright (c) 2005-2008 Kendall Correll, Aidan Williams

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee 
is hereby granted, provided that the above copyright notice and this permission notice appear in all 
copies.

THE SOFTWARE IS PROVIDED “AS IS” AND THE AUTHOR DISCLAIMS ALL WARRAN-
TIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR 
ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES 
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN 
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF 
OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

ptpd.sourceforge.net
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 Long Cable Runs
Most devices are installed with only 50 feet (15 meters) of antenna cable.  However, there are many 
circumstances where 50 feet is inadequate.  We can accommodate cable lengths up to 1000 feet using 
a combination of low-loss cable and preamplifiers.

Recommended Cable
The factory-supplied GPS cable is an RG-59 type. RG-59 is a broad classification, with wide varia-
tion in performance between cables from different manufacturers and for different applications.  We
supply two specific cables: Belden 9104 or Belden 1505A. Belden 9104 is constructed with a copper-
plated steel center conductor and an aluminum outer braid. Belden 1505A is constructed
of all solid copper conductors.  Both cables are double shielded, low-loss cables designed for
the cable TV industry, and they both have a signal loss of 10 dB/100 feet at GPS frequencies.  The
Belden 1505A also has very low DC resistance, which is important for long cable runs.  For very long
cables, if the DC resistance is too high, not enough voltage will be available at the end farthest from
the Meridian II where the antenna and preamplifiers are installed.  For cable lengths less than 700 
feet, Belden 9104 is acceptable.  

IMPORTANT

If you are supplying the cable for your GPS installation, then you must make sure the cable you install is 
comparable to the Belden 9104 or Belden 1505A.  Specifically, the cable must:

 Be double-shielded
 Have 10 dB or less of loss per 100 feet at 1.5 GHz.
 Have very low DC resistance (for cable lengths > 700 feet)

Choosing an inferior cable type can cause a myriad of GPS reception problems.  

Using GPS Low-Noise Amplifiers (LNAs)
For longer cable lengths, you will need one or more LNAs (see chart below).  We produce the 

M ̾ ⅜ҟָӔ



M e r i d i a n  I I  U s e r  M a n u a l176

A P P E N D I X  E

177 M e r i d i a n  I I  U s e r  M a n u a l

I N S T A L L I N G  T H E  G P S  A N T E N N A

Cable Length Cable 
Type

Number of 
LNAs

Up to 250 feet 
(76 meters)

Belden 9104
or equivalent

0

251 to 500 feet 
(77 to 152 meters)

Belden 9104
or equivalent

1

501 to 700 feet 
(153 to 213 meters)

Belden 9104
or equivalent

2

701 to 750 feet 
(214 to 228 meters)

Belden 1505A
or equivalent

2

751 to 1000 feet 
(229 to 305 meters)

Belden 1505A
or equivalent

3

An Installation Guide for installing a rooftop-mounted antenna and a GPS preamplifer is shown at the 
end of this appendix in Figures 1 and 2.

Using Two or Three LNAs
Installation for one LNA is simple.  But the physical layout of two or three LNAs is critical.  An im-
proper installation can cause feedback from the output of the last LNA, through the cable shield and 
back up to the antenna.  This highlights the importance of properly constructed cable terminations 
and double shielded cable.  

IMPORTANT

Proper installation of two or three LNAs is critical: 

 Use the appropriate cable as specified in the previous section Long Cable Runs.
 Ensure properly constructed cable terminations.
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 Calibrate Your Receiver
In order for the Meridian II to synchronize with maximum accuracy to UTC, the delay for the cable 
and all devices between the antenna and the GPS receiver input (i.e. GPS preamplifiers, signal split-
ters, lightning arrestors, etc.) must be compensated for.  You can do this via the keypad/display (see 
&KDSWHU������)URQW�3DQHO�.H\SDG�'LVSOD\��5HFHLYHU��&DOLEUDWH) or via the console port ECNFGNC[ 
and UGVECNFGNC[ commands (see &KDSWHU�����&RQVROH�3RUW�&RQWURO�	�6WDWXV�.

Calibration is used to compensate for the propagation delay between the GPS antenna and the Merid-
ian II GPS receiver input connector.  Positive values remove delay by advancing Meridian II’s 1 PPS 
on-time reference by the specified number of nanoseconds.  Negative values add delay by retarding 
the 1 PPS and are used in special circumstances.  The calibration value is determined by summing all 
the delays.  

The calibration range is ±500,000 nanoseconds.  The default value as shipped from the factory is 0.      

The table below lists nominal propagation delays for the GPS cable and accessories supplied by 
EndRun Technologies.  For the most demanding timing applications, it is recommended that the delay 
between the antenna and Meridian II receiver input be precisely measured.
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 Mounting On
 A Rooftop

Mounting your GPS antenna with an unobstructed view of the sky (usually on a rooftop) is the 
recommended installation.  Please follow these guidelines to eliminate exposure to electrical service 
wiring and to minimize the potential for lightning strikes.  

Installations subject to lightning strikes should use a lightning arrestor installed at the building en-
trance.  A lightning arrestor suited for this purpose is available through EndRun Technologies.  The 
arrestor must be installed according to the manufacturer’s instructions.

Do NOT route the antenna wiring near or with AC wiring (Class 1 circuits per the NEC).  Do NOT 
mount the antenna wiring where it may become energized by nearby AC wiring or components 
should they fall.

 Obtaining A 
 Reference Position

Your Meridian II is capable of operation from either an automatically determined GPS reference 
position or a manually entered GPS reference position.  If you need to provide a reference position 
to your Meridian II, it is best to use a previously determined position from the unit itself or a highly 
accurate surveyed position.

 About WGS-84
 Height

Internally, GPS receivers report latitude, longitude and height above the WGS-84 ellipsoid.  Howev-
er, for a lot of reasons, WGS-84 is not the way that mapmakers and surveyers report the height.  That 
means, in order to use the height information as reported by Meridian II, you need to do a conversion.  
One easy way to do the conversion is by going to this link: 

 unavco.org/software/geodetic-utilities/geoid-height-calculator/geoid-height-calculator.html

After entering your latitude and longitude, this website will give you a report showing the GPS ellip-
soidal height, the Geoid height, and the Orthometric height.  The Orthometric height is the one most 
people are familiar with, which is height above mean sea level.  However, GPS receivers use the GPS 
ellipsoidal height.  Below is a sample report:

GPS ellipsoidal height = 0 (meters)
Geoid height = -31.023 (meters)
Orthometric height (height above mean sea level) = 31.023 (meters) 

http://unavco.org/software/geodetic-utilities/geoid-height-calculator/geoid-height-calculator.html
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http://www.iers.org/IERS/EN/Publications/Bulletins/bulletins.html
http://www.iers.org
http://www.endruntechnologies.com/support/leap-seconds
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GPS Subsystem FPGA Conýguration (FPGA)
This fault indicates that the GPS Subsystem is unable to configure the FPGA.  This is a fatal fault.  
Please contact EndRun Customer Support.

GPS Subsystem FLASH Writes (FLSH)
This fault indicates that the GPS Subsystem is unable to verify a write to the FLASH non-volatile 
parameter storage area.  This should never occur under normal operation..  Please contact EndRun 
Customer Support. 

GPS Receiver Communication (RCVC)
This fault indicates that the GPS Subsystem is unable to establish communications with the GPS 
Receiver.  Please contact EndRun Customer Support.

GPS Reference Time (REF)
This fault indicates that the GPS Subsystem received an erroneous time input from the GPS Receiver.  
If the condition persists please contact EndRun Customer Support.

Subsystem Communication (POLL)
This fault indicates that the GPS Subsystem is not receiving polling requests from the Linux Sub-
system.  This could be due to a hardware or software failure.  If the condition persists please contact 
EndRun Customer Support.

GPS Receiver (RCVF)
This fault indicates a problem with the GPS Receiver.  See the section below (5HFHLYHU�)DXOWV) for 
more information.
 
System Oscillator PLL (Phase-Lock-Loop)
This fault indicates that there is an unlock condition between the main system oscillator and the other 
system timebase clocks.  This is a fatal fault.  Please contact EndRun Customer Support.

GPS Antenna (ANT)
This fault indicates that the GPS antenna or cable has a fault.  It indicates either an over or under cur-
rent condition. Usually it means that the antenna cable is not plugged into the connector on the rear of 
the Meridian II.  To see whether it is a short or an open check the receiver faults.  This fault may also 
occur when using an antenna signal splitter.  In this case you may want to mask the fault.  Use the 
UGVCPVHNVOCUM command.

Plug-In Option (OPT)
This fault indicates that an unrecognized option module was plugged in the Meridian II.  This may 
occur if you try to install an option module from a first-gene]MӀķ圀䬀䠀∀
O瀄뀄耀　〄逄䀅耄瀀〄쀅င瀄쀄怄䀅瀄者怀々瀄뀄䀅瀀!䀅耄耄怅瀋
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GPS Reference Time (REF)
This fault indicates that the GPS Receiver received an erroneous time input from the GPS signals.  If 
the condition persists please contact EndRun Customer Support.

GPS Receiver Oscillator (OSC)
This fault indicates that the main oscillator has failed.  This is a fatal fault.  Please contact EndRun 
Customer Support.

Antenna Short (SHRT)
This fault indicates that the GPS antenna has an overcurrent condition (short).

Antenna Open (OPEN)
This fault indicates that the GPS antenna has an undercurrent condition (open).

GPS Receiver Oscillator PLL (Phase-Lock-Loop)
This fault indicates that there is an unlock condition between the receiver oscillator and the other 
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 IEEE-1344 Bit Definition
Bit Position Bit Deýnition Explanation
P50 Year, BCD1 Unit years
P51 Year, BCD2
P52 Year, BCD4
P53 Year, BCD8
P54 Not used
P55 Year, BCD10 Tens years
P56 Year, BCD20
P57 Year, BCD40
P58 Year, BCD80
P59 P6 Position identifier
P60
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get_sw_opts 
This command is documented here for completeness.  The KPUVCNNGFAUYAQRVKQPU command 
above is much easier to use.  The IGVAUYAQRVU command returns a 32-bit value with each bit identi-
fying a software option.  Below is an example when no software options are enabled:

 Command: IGVAUYAQRVU

 Sonoma reply: ��������������������������������

Bit are numbered from 0 to 31, from right to left.  The example below shows bit 0 set which identifies 
that the PTP0 option is enabled.

 Command: IGVAUYAQRVU

 Sonoma reply: ��������������������������������

Software Option Bit Definitions
Bits are numbered from 0 to 31, from right to left.  Currently, there are only three software options 
defined in the Meridian.  These are for the SyncE Option, the RTIC Option and PTP/IEEE-1588 
enabled on port 0 (eth0) or port 1 (eth1).  The table below shows the currently defined bits.  
 

Ʌit s`

Ʌit sP

Ā
Ʌit ±Ʌit °Ʌit sɅit pɅit pɅit `Ʌit Pͯynoʃ̻oyt `hethĀͯynoʃ̻oyt PhethĀ̻̀oyt `hethĀ̻oyt PhethĀ
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S I M U L A T O R  U S E

resetleaphistory
The GPS Subsystem performs extensive integrity/sanity checking on the data received from the GPS 
satellites.  In particular, the current and future UTC leap second values received in the almanac data 
are compared to a historical record of previous UTC leap seconds and the GPS week numbers at 
which they were inserted into the UTC timescale.  Should a simulator be set with arbitrary values for 
these UTC leap seconds that differ by more than a couple of seconds from the actual values currently 
being transmitted by the GPS, the almanac data will be rejected.  

7KH�VLPXODWRU�VKRXOG�EH�VHW�ZLWK�UHDOLVWLF�87&�OHDS�VHFRQG�YDOXHV�  If the simulator is set with incor-
rect UTC leap second values, yet they are close enough to pass the integrity screen, then they will be 
accepted and it will be necessary to run the TGUGVNGCRJKUVQT[ command prior to reconnecting to 
live GPS signals.  Failure to do so would compromise the integrity checking algorithm.

Issuing this command will reset the stored GPS Leap Second History to the history that was correct at 
the build date of the receiver firmware.  As long as the firmware build date is not too many years old, 
this will allow the receiver to operate properly when it receives signals from the actual GPS satellites.

SUMMARY 

The simulator should be set with realistic UTC leap second values, such as those currently being transmitted 
by GPS.  

If you simulate a leap second insertion then you MUST execute the TGUGVNGCRJKUVQT[ command 
before reconnecting the receiver to a live GPS signal.



M e r i d i a n  I I  U s e r  M a n u a l196

A P P E N D I X  J

This page intentionally left blank.



http://www.endruntechnologies.com//products/time-frequency/timing-accuracy


M e r i d i a n  I I  U s e r  M a n u a l198

A P P E N D I X  K

199 M e r i d i a n  I I  U s e r  M a n u a l

S P E C I F I C A T I O N S

Alphanumeric Display/Keypad:  
'LVSOD\��Brilliant 16x280 graphical dot-matrix vacuum-fluorescent.
.H\SDG� Enter, Back, Edit, Right, Left, Up, Down, Help.

System Status LEDs:
6\QF�/('�  Amber LED pulses to indicate GPS acquisition and lock status.
$ODUP�/('�� Red LED indicates a fault condition.

Network I/O:
Two rear-panel RJ-45 jacks.
10/100/1000Base-T Ethernet.
Two LEDs on each port indicate speed and activity.
 Amber LED indicates activity.
 Green LED indicates speed (1 pulse = 10M, 2 pulses = 100M, 3 pulses = 1G).

NTP Server Performance:
ȃ73�7LPHVWDPS�$FFXUDF\�  <10 microseconds @ 7500 requests/second.

Supported IPv4 Protocols:
SNTP, NTP v2, v3, v4, SHA/MD5 authentication, broadcast/multicast and autokey
SSH client and server with “secure copy” utility, SCP
SNMP v1, v2c, v3 with Enterprise MIB
TIME and DAYTIME server
TELNET client/server
FTP client
DHCP client
SYSLOG
HTTPS
PTP/IEEE-1588 ((See the 6RIWZDUH�2SWLRQV section in this Appendix K.)
SyncE (See the 6RIWZDUH�2SWLRQV section in this Appendix K.)

Supported IPv6 Protocols:
SNTP, NTP v2, v3, v4, SHA/MD5 authentication, broadcast/multicast and autokey
SSH client and server with “secure copy” utility, SCP
SNMP v1, v2c, v3 with Enterprise MIB
TIME and DAYTIME server
HTTPS
1RWH�  See &KDSWHU�����,3Y��,QIRUPDWLRQ for more details.

Serial Port I/O:
6LJQDO�� I/O port at RS-232 levels for secure, local terminal access.
3DUDPHWHUV�� 19200 baud, 8 data bits, no parity, 1 stop bit.
&RQQHFWRU�  Rear-panel DB-9M connector labeled “RS-232”.  
 To connect to a computer, a null-modem adapter must be used.  The serial cable provided with the  
 shipment is wired as a null-modem.  Pinout for the RS-232 console port is shown below.
1RWH�� For operational details see &KDSWHU�����&RQVROH�3RUW�&RQVبجစ濏�DAG�#恗DFبجV



http://www.endruntechnologies.com//products/time-frequency/timing-accuracy
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Optional SyncE:
Synchronous Ethernet in Meridian II meets the specifications defined in the ITU-T:
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 Plug-In Module Options
Optional Low Phase Noise Module:
4XDQWLW\���4  outputs (1U or 2U chassis) or 6 outputs (2U chassis only).
ȅXWSXW�)UHTXHQF\�  5 MHz or 10 MHz. 
ȅXWSXW�/HYHO�  +13 dBm, +/- 2 dBm at 50Ω. 
+DUPRQLFV�  < -45 dBc at 50Ω.
&KDQQHO�WR�&KDQQHO�,VRODWLRQ�  > 75 dB
6WDELOLW\�  See 6\VWHP�2VFLOODWRU�6WDELOLW\��$OODQ�'HYLDWLRQ��7DEOH above.
3KDVH�1RLVH�  See 6\VWHP�2VFLOODWRU�3KDVH�1RLVH�7DEOH above.
$OLJQPHQW�  Not aligned with other outputs in this unit.
&RQQHFWRU�  Rear-panel BNC jack.
1RWH�� See &KDSWHU������5HDU�3DQHO�,�2��/RZ�3KDVH�1RLVH�0RGXOH for more information.

Optional 5071A Cesium Control Module:
4XDQWLW\���4 outputs (uses 2 slots).
ȅXWSXW�)UHTXHQF\�  1 MHz, 5 MHz or 10 MHz. 
ȅXWSXW�/HYHO�  +13 dBm, +/- 2 dBm at 50Ω. 
+DUPRQLFV�  < -45 dBc at 50Ω.
&KDQQHO�WR�&KDQQHO�,VRODWLRQ�  > 75 dB
6WDELOLW\�  See 6\VWHP�2VFLOODWRU�6WDELOLW\��$OODQ�'HYLDWLRQ��7DEOH above.
3KDVH�1RLVH�
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Optional Analog Time Code Output Module:
4XDQWLW\�  4 outputs.
'ULYH�  1 VRMS into 50Ω.
)UHTXHQF\�  1 kHz.
$OLJQPHQW�� Within 5 us of 1 PPS.
8VHU�6HOHFWDEOH�)RUPDWV�� IRIG-B (122, 123, IEEE-1344 compliant), NASA-36, and 2137.
&RQQHFWRU�� Rear-panel BNC jack.
1RWH�� See &KDSWHU������5HDU�3DQHO�,�2��$QDORJ�7LPH�&RGH�2XWSXW�0RGXOH for more information.

Optional Digital Output Module:
4XDQWLW\�� 4 outputs. 
6LJQDO�� TTL into 50Ω, RS-232 or RS-422 (RS-422 available in 1U chassis only).
 TTL (50Ω to GND): VOL(max)=0.2V, VOH(min)=2.8V, VOH(nominal)=3.0V, VOH(max)=3.3V.
 RS-232: +/- 5V into 3kΩ; Slew Rate: 30 V/us.
 RS-422 (100Ω differential): VDIFF(min) = 2.1V, VDIFF(Nom) = 2.4V, VDIFF(max) = 3.2V,
                                                   VOUT(max) = 3.5V referenced to GND.
7\SH�RI�RXWSXW�  Programmable Pulse Output (PPO), Time Code, Direct Digital Synthesizer (DDS) or 
a preset rate, such as a 10MPPS.  Output types are described below.
5LVH�7LPH�  < 2 nanoseconds (TTL).  < 3 nanoseconds (RS-422).
&RQQHFWRU��77/��  Rear-panel BNC jack.
&RQQHFWRU��56�����56������  Rear-panel DB9M.
3LQRXW��56������  Pin 1 is Output A, Pin 2 is Output B, Pin 3 is Output C, Pin 4 is Output D.
3LQRXW��56������  Pin 1 is Output A+, Pin 2 is Output B+, Pin 3 is Output C+, Pin 4 is Output D+,
            Pin 5 is Ground, Pin 6 is Output A-, Pin 7 is Output B-, Pin 8 is Output C-,
                             Pin 9 is Output D-. 
1RWH�� See &KDSWHU������5HDU�3DQHO�,�2��'LJLWDO�2XWSXW�0RGXOH for more information.

Programmable Pulse Output: 
 5DWH�  User selectable to 1, 10, 100, 1K, 10K, 100K, 1M, 5M, 10M PPS, 1PPM, 1PP2S, Inv1PPS*
 'XW\�&\FOH�  50% except 1PPS that mimics the width of the standard 1PPS Output and
         1PP2S and 1PPM that are 1 second wide.
 $OLJQPHQW� Within 5 ns of the other TTL outputs in this unit (except the optional DDS).
� 6WDELOLW\��TDEV < 10 ns, τ < 105 seconds,  σy(τ) < 6.0x10-14 @ τ=105

 secs.
� $OLJQPHQW��77/�56������ Within 5 ns of the other TTL outputs in this unit (except DDS, if any).
� $OLJQPHQW��56������  The actual realized alignment is a function of the zero-crossing delay as
 speci�@
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T1 Clock Output:
Quantity:  0, 1 or 2.
Type:  Transformer-coupled complementary-pair.
Frequency:  1.544 Mbps.
Synchronization:  Phase locked to the Meridian II TimeBase 10 MHz.
Data Format:  All ones.  User-selectable for Unframed, D4 SuperFrame (SF) 
 or CRC6 Extended SuperFrame (ESF).
Line Z:  100Ω nominal.
Pulse Shape:  Conforms to ITU-T G.703.
Pulse Amplitude:  3.0V pk.
MTIE/Jitter/Wander:  Conforms to ANSI T1 101 and ITU-T G.811/G.824.
Line Build-Out:  User-selectable for short haul (DSX-1 0-655 ft.
Line Code:  Bipolar Return To Zero, Alternate Mark Inversion (AMI) 
 (Identical to B8ZS or PDE with all ones data.)
Alarm Code:  User-selectable for Alarm Indication Signal (AIS), 
 or Status Sync Messaging (SSM), or none at Major (Blue) Alarm.
 All zeros (LoS) at Critical (Red) Alarm.
Connector:  RJ-45 style modular jack (RJ48C-compatible), 1 per output, or DB9M.
RJ48C Pinout:  Pin 4 is Clock Out Ring (-).  Pin 5 is Clock Out Tip (+).  
DB9M Pinout:  Pins 1, 5, 7 and 8 are Ground.  Pin 2 is Clock Out Ring A (-).  Pin 3 is No Connect. 
Pin 4 is Clock Out Ring B (-).  Pin 6 is Clock Out Tip A (+).  Pin 9 is Clock Out Tip B (+).

Alarm Relay Outputs:
Quantity:  0 or 3.
Type:  Form C.
Rating:  750 mA @ 42VAC/60VDC.
NC Contact:  Closed for alarm-active condition.
NO Contact:  Closed for alarm-inactive condition.
Minor Alarm:  Active at minor clock faults.
Major Alarm:  Active at major clock fault (Blue Alarm).
Critical Alarm:  Active at clock operational fault (Red Alarm).
Connector:  DB9 Female.
Pinout: 1 Minor NC
  2 Minor NO
  3 Major COM
  4 Critical NC
  5 Critical NO
  6 Minor COM
  7 Major NC
  8 Major NO
  9 Critical COM
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 Compliance 
CE/FCC:  RTTE Directive 1999/5/EC
   Low Voltage Directive 2006/95/EC
   EMC Directive 2004/108/EC
RoHS:  RoHS Directive 2011/65/EC
WEEE:  WEEE Directive 2012/19/EC

Supplementary Compliance Data:
Safety :   EN60950-1:2006/A11:2009/A1:2010/A12:2011
EMC:   EN55024:2010, EN55032:2012 +C1,
   EN61000-3-2:2014, EN61000-3-3:2013
   VCCI (V3/2014.04), EN301 489-3 V1.6.1
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