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About This Manual
This manual will guide you through simple installation and set up procedures.

Introduction Ł The Unison, how it works, where to use it, its main features.
Basic Installation Ł How to connect, configure and test your Unison with your network.
Client Set-Up Ł Two sections; one for Unix-like platforms and one for Windows NT/2000/XP.
Console Port Ł Description of the Linux console commands for use over the network and serial ports.

If you detect any inaccuracies or omissions, please inform us.  EndRun Technologies cannot be held 
responsible for any technical or typographical errors and reserves the right to make changes to the 
product and manuals without prior notice.

Warranty
This product, manufactured by EndRun Technologies, is warranted against defects in material and 
workmanship for a period of three years from date of shipment, under normal use and service.  Dur-
ing the warranty period, EndRun Technologies will repair or replace products which prove to be 
defective.

For warranty service or repair, this product must be returned to EndRun Technologies.  Buyer shall 
prepay shipping charges to send product to EndRun Technologies and EndRun Technologies 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.

Products not manufactured by EndRun Technologies but included as an integral part of a system (e.g. 
peripherals, options) are warranted for ninety days, or longer as provided by the original equipment 
manufacturer, from date of shipment.

Extended Warranty
The MTBF (Mean Time Between Failures) for this product is 225,000 hours (25 years).  After the 
initial warranty period it is most cost-effective for the customer to repair the unit on an “as needed ba-
sis”, rather than pay for an extended warranty or the annually recurring fees of a service contract..

Limitation of Warranty
The foregoing express warranty shall not apply to defects resulting from improper or inadequate 
maintenance by Buyer or User, Buyer-supplied software or interfacing, unauthorized modification or 
misuse, operation outside of the environmental specifications for the product, or improper site prepa-
ration or maintenance.

TO THE EXTENT PERMITTED BY LAW, THIS WARRANTY AND REMEMDIES SET FORTH 
ABOVE ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, REMEDIES AND 
CONDITIONS WHETHER ORAL OR WRITTEN, STATUTORY, EXPRESS, OR IMPLIED.  AS 
PERMITTED BY APPLICABLE LAW, ENDRUN SPECIFICALLY DISCLAIMS THE IMPLIED 
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
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Warranty Repair  
If you believe your equipment is in need of repair, call EndRun Technologies and ask for a customer 
service agent.  It is important to contact us first as many problems may be resolved with a phone call.  
Please have the serial number of the unit and the nature of the problem available before you call.  If 
it is determined that your equipment will require service, we will issue an RMA
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GPS time.  The results of these measurements for each satellite are then uploaded to that satellite so 
that they may be incorporated into the data contained in its transmissions.  The receiver can use this 
data to relate the time-of-arrival of the received transmissions from that satellite to GPS time.

All of this means that during normal operation, the source of the timing information being transmit-
ted from each of the satellites is directly traceable to UTC.  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 Unison 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 
Unison virtually anywhere.  However, you must be able to install an antenna either on the rooftop 
or in a window so that satellite transmissions may be received at least several times during the day.  
Once synchronized, the Unison can maintain acceptable network synchronization accuracy for about 
a day without GPS reception, by flywheeling on its standard temperature compensated crystal oscilla-
tor.

Because the Unison has been designed to operate in conjunction with existing public domain NTP/
SNTP client software that has been created for use with similar time servers, it may be used in any 
computer network environment that is using TCP/IP protocols.  Although client software is available 
for all platforms, for the most precise applications, the Unix-like operating systems are best sup-
ported.

 Main Features
Performance, Reliability and Economy
The Unison provides high performance and reliability combined with low power consumption and 
cost.  Its internal sub-assemblies are fabricated using state-of-the-art components and processes and 
are integrated in a solid, high-quality chassis.

Flexibility
It supports a variety of TCP/IP network protocols compatible with a variety of platforms and operat-
ing systems.

Easy Installation
Its standard 1U high, 19” rack-mountable chassis and rooftop or window-mounted antenna make 
installation simpler compared to competing products that require rooftop installation of the antenna.  
The rack-mount chassis may be mounted in any convenient location.  Connect it to your network 
via the rear panel mounted, 10/100Base-T RJ-45 connector and plug in the AC power cord.  Initial 
network configuration is automatic on networks using the Dynamic Host Configuration Protocol 
(DHCP).  Manual network configuration is via the RS-232 serial I/O port and a simple Linux shell 
script.

Free FLASH Upgrades
Firmware and configurable hardware parameters are stored in non-volatile FLASH memory, so the 
Unison can be easily upgraded in the field using FTP and TELNET or the local RS-232 serial I/O 
port.  Secure upgrades are possible via SSH and SCP.  We make all firmware upgrades to our prod-
ucts available to our customers free of charge.
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 Unison Physical 
 Description

Sync LED   This green LED flashes to indicate synchronization status.

Network LED  This amber LED illuminates when the Unison is connected to the
    network and flashes when receiving or transmitting packets..

Alarm LED  This red LED illuminates briefly at power-up, and thereafter whenever
    a serious fault condition exists.
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Alarm Jack  This BNC connector (or terminal strip) provides the optional alarm
�2SWLRQ�� � � output, and is usually not installed.  If installed, see details in Appendix
    I - Specifications for the Alarm Output.

Prog TTL Jack  This BNC connector provides the optional Programmable TTL pulse
�2SWLRQ�   rate output and is usually not installed.  If installed, see signal 
    definition in Appendix J - Specifications.  This pulse rate is normally
    shipped from the factory as 10MPPS but can be changed via 
    command ERWQRVUEQPHKI.

10 MPPS or 100 PPS, etc. This BNC connector provides an optional customer-specified
�2SWLRQ�   rate output and is usually not installed.  If installed, it will be labeled
    for the appropriate rate such as “10 MPPS” or “100 PPS”, etc.  This
    output is set at the factory and cannot be changed.  See  signal 
    definition in  Appendix J - Specifications for the Fixed Rate Output.

Serial Time  This optional DB-9M connector provides the serial I/O 
�2SWLRQ�   interface with a once-per-second ASCII time string output and is 
    usually not installed.  For further information refer see description 
    in Appendix G - Serial Time Output.  

AC Power Input Jack This IEC 320 standard three-prong connector provides AC power.

DC Power Input Block This optional 3-position terminal block provides connection to the
    DC power source, and replaces the AC power input jack.

 Performing an 
 Initial Site Survey

Using the status LED indicators, it’s easy to find out if your Unison will work in your desired loca-
tion:

1. Screw the TNC plug on the end of the antenna cable onto the TNC antenna input jack on the chas-
sis rear panel of the Unison.

2. Plug one end of the supplied AC power cord into an 85-270 VAC outlet.

3. Plug the other end into the AC input connector on the chassis rear panel of the Unison.

Place the antenna in a window, or for best performance, mount it on the roof using the supplied 
mounting hardware.  Make sure that it is not blocked by large metallic objects closer than one meter.  
Although the antenna should normally be installed in a vertical orientation for rooftop installations, 
when window mounting it should be pointed out the window, in the direction that gives the best clear 
view to the sky.  This will improve its ability to receive signals from satellites near the horizon.  For 
more information see Appendix I - Installing the GPS Antenna.

Initially upon power up:

_+
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1. The unit will light the red Alarm Status LED for about ten seconds.

2. Then it will continuously light the green Sync Status LED.

3. When the unit locks onto a GPS signal and begins to decode the timing data and adjust the local 
oscillator, the green Sync Status LED will flash very rapidly (about a 6 Hz rate) until the data is fully 
decoded and the local oscillator is fully locked to the GPS frequency.

4. Then the green Sync Status LED will pulse at precisely a 1 Hz rate, synchronized to UTC seconds, 
with a short on duration relative to the off duration.

At this point, the GPS time and frequency engine has fully synchronized, and you may proceed to 
permanently mounting the chassis and antenna in their desired locations.

If this sequence has not occurred within twenty-four hours, and you have mounted your antenna in a 
window or your rooftop installation has poor sky visibility, you may need to provide an accurate ref-
erence position to the unit so that it can operate with only one satellite in view.  If you have mounted 
the antenna in a window and can easily move it to the rooftop, you should do that first.  Should you 
need to provide a reference position to the unit, refer to Appendix D - GPS Reference Position and 
the UGVIRUTGHRQU command for details.

If you are unable to achieve GPS lock after trying all of these suggestions, then your Unison may be 
damaged and should be returned to the factory for repair or exchange.

 Installing the Unison

FCC NOTICE
7KLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DQG�IRXQG�WR�FRPSO\�ZLWK�WKH�OLPLWV�IRU�D�&ODVV�$�GLJLWDO�GHYLFH��SXUVXDQW�
WR�SDUW����RI�WKH�)&&�5XOHV���7KHVH�OLPLWV�DUH�GHVLJQHG�WR�SURYLGH�UHDVRQDEOH�SURWHFWLRQ�DJDLQVW�KDUPIXO�
LQWHUIHUHQFH�ZKHQ�WKH�HTXLSPHQW�LV�RSHUDWHG�LQ�D�FRPPHUFLDO�HQYLURQPHQW���7KLV�HTXLSPHQW�JHQHUDWHV��
XVHV��DQG�FDQ�UDGLDWH�UDGLR�IUHTXHQF\�HQHUJ\�DQG��LI�QRW�LQVWDOOHG�DQG�XVHG�LQ�DFFRUGDQFH�ZLWK�WKH�LQVWUXF�
WLRQ�PDQXDO��PD\�FDXVH�KDUPIXO�LQWHUIHUHQFH�WR�UDGLR�FRPPXQLFDWLRQV���2SHUDWLRQ�RI�WKLV�HTXLSPHQW�LQ�D�
UHVLGHQWLDO�DUHD�LV�OLNHO\�WR�FDXVH�KDUPIXO�LQWHUIHUHQFH�LQ�ZKLFK�FDVH�WKH�XVHU�ZLOO�EH�UHTXLUHG�WR�FRUUHFW�WKH�
LQWHUIHUHQFH�DW�KLV�RZQ�H[SHQVH�

Mount the Unison
Using standard 19” rack mounting hardware, mount the unit in the desired location.  After mounting 
the unit and connecting the antenna cable, verify that it still acquires and tracks a GPS signal.

CAUTION

*URXQG�WKH�XQLW�SURSHUO\�ZLWK�WKH�VXSSOLHG�SRZHU�FRUG�

3RVLWLRQ�WKH�SRZHU�FRUG�VR�WKDW�\RX�FDQ�HDVLO\�GLVFRQQHFW�LW�IURP�WKH�8QLVRQ�

'R�QRW�LQVWDOO�WKH�8QLVRQ�ZKHUH�WKH�RSHUDWLQJ�DPELHQW�WHPSHUDWXUH�PLJKW�H[FHHG�����)�����&��
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Connecting the DC Power Option
Connect the safety ground terminal to earth ground.  Connect the “+” terminal to the positive output 
of the DC power source.  Connect the “-” terminal to the negative output of the DC power source.  
Note that the Unison has a “floating” internal power supply, therefore either the positive or negative 
output of the DC power source can be referenced to earth ground.  This unit will not operate if the +/- 
connections are reversed; however it will not be damaged by a reverse connection.

SHOCK/ENERGY HAZARD

,QVWDOO�LQ�5HVWULFWHG�$FFHVV�/RFDWLRQ�

8VH�������$:*�FRSSHU�ZLUH�RQO\�

7HUPLQDO�EORFN�VFUHZ�WRUTXH����LQ�OEV����Q0��

%UDQFK�FLUFXLW�PXVW�KDYH�FLUFXLW�EUHDNHU����$�RU�OHVV�

,QVWDOO�WHUPLQDO�EORFN�FRYHU�DIWHU�ZLULQJ�

Connecting and Configuring Ethernet
Connect one end of the CAT-5 patch cable supplied with your Unison to the rear panel mounted 
RJ-45 connector labeled 10/100BASE-T.  Connect the other end of the patch cable to your network 
through a ‘straight’ port on your hub.  Do not connect it to a ‘crossover’ port on your hub.

By factory default, the Unison will attempt to configure the ethernet interface automatically via the 
Dynamic Host Configuration Protocol (DHCP).  The Unison will attempt to set the netmask, its IP 
address, the IP address of the default gateway, the domain name and the IP addresses of any nam-
eservers, if the DHCP server is configured to provide them.  You may optionally configure the Unison 
to also set its hostname via DHCP, if your DHCP server is configured to provide it.  You can do this 
by running a simple shell script called PGVEQPHKI after your unit is up on the network.

If your network GRHV use DHCP for host configuration, and you are in a hurry to get your Unison up 
and running, you may procede to Verifying Network Configuration to make sure that the network 
parameters were set up correctly.  Otherwise, it is recommended that you read the following sections 
on use of the RS-232 serial I/O port now, since they will help you in debugging any problems that 
you may encounter with the automatic configuration via DHCP.

If your network GRHV�QRW use DHCP, you will need to configure your ethernet interface using the RS-
232 serial I/O port.  The following sections contain brief descriptions on how to do that.

Configuring Ethernet with the Serial Port
To configure your ethernet interface with the serial port, after logging in as the URRW user, you must 
run a simple shell script called PGVEQPHKI from the DCUJ shell prompt.  This shell script will prompt 
you for the needed information and perform some syntax checking on your inputs.  Then it will create 
or modify the appropriate files needed to configure the ethernet interface.  The following sections will 
guide you in setting up communications with the Unison using its RS-232 serial I/O port.

Connect the RS-232 Serial I/O Port
You will need to use the RS-232 serial I/O port if your network does not support the Dynamic Host 
Configuration Protocol (DHCP).  In that case, you must be able to configure the Unison network 
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+2��TQWVKPI�ECEJG�JCUJ�VCDNG�QH�����DWEMGVU���-D[VGU
6%2��*CUJ�VCDNGU�EQPHKIWTGF�
GUVCDNKUJGF������DKPF������
0'6���7PKZ�FQOCKP�UQEMGVU�����5/2�HQT�.KPWZ�0'6����
OVFDNQEMAQRGP
QM
4#/&+5-��%QORTGUUGF�KOCIG�HQWPF�CV�DNQEM��
OVFDNQEMATGNGCUG
QM
8(5��/QWPVGF�TQQV�
GZV��HKNGU[UVGO��
(TGGKPI�WPWUGF�MGTPGN�OGOQT[����M�HTGGF
+0+6��XGTUKQP������DQQVKPI
�GVE�TE�F�TE�5���DKP��KU�C�FKTGEVQT[
OVFDNQEMAQRGP
QM
OVFDNQEMAQRGP
QM
.QCFKPI�)25
(TK�#WI����������������������������UGEQPFU
����
5GVVKPI�U[UVGO�VKOG�WUKPI�JYENQEM
+0+6��'PVGTKPI�TWPNGXGN���
'PVGTKPI�OWNVKWUGT���
#VVGORVKPI�VQ�EQPHKIWTG�GVJ��D[�EQPVCEVKPI�C�&*%2�UGTXGT���

At this point, if you do not have a DHCP server configured on your network the unit will time-out 
and print these mesp

�瀄







U n i s o n  G P S  U s e r  M a n u a l12

C H A P T E R  T W O

13 U n i s o n  G P S  U s e r  M a n u a l

B A S I C  I N S T A L L A T I O N

�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�����������6JG�7PKUQP�)25�PGVYQTM�EQPHKIWTCVKQP�JCU�DGGP�WRFCVGF���������������
�������������������������������������������������������������������������������
��������������2NGCUG�TGDQQV�PQY�HQT�VJG�EJCPIGU�VQ�VCMG�GHHGEV����������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

Verify Network Configuration
If you have made changes to your network configuration using PGVEQPHKI, you should shutdown the 
Unison and reboot it.  There are two ways to do this:

1. Cycle power to the Unison.

2. Issue the shutdown with reboot command at the shell prompt:

7PKUQP�)25
TQQV"IPVR�`�� �UJWVFQYP��T�PQY

If you are using the RS-232 serial I/O port to communicate with the Unison, you will be able to see 
the kernel generated boot messages when the unit reboots.  You should note the line

%QPHKIWTKPI�GVJ��CU�����������������

if you have set up a static IP address, or this line

#VVGORVKPI�VQ�EQPHKIWTG�GVJ��D[�EQPVCEVKPI�C�&*%2�UGTXGT���

if you are using DHCP.  It appears near the end of the kernel generated boot messages.  

If you are using DHCP and are not using the RS-232 serial I/O port, you will have to check the 
DHCP configuration information maintained by your DHCP server to determine the expected IP ad-
dress and log in to the Unison using VGNPGV or UUJ to verify successful DHCP configuration.  Refer 
to the subsequent topics in this section Using Telnet and Using SSH, for details on logging in to the 
Unison that way.  Once you have logged in, you may perform the following checks.

If you are not using DHCP, the IP address shown should match the static IP address which you 
entered during the PGVEQPHKI procedure.  If so, log in as “root” at the login prompt and check the 
other configuration parameters using KHEQPHKI:

7PKUQP�)25
TQQV"IPVR�`�� �KHEQPHKI

GVJ�������.KPM�GPECR�'VJGTPGV��*9CFFT�����'�('���������
����������KPGV�CFFT����������������$ECUV���������������/CUM����������������
����������72�$41#&%#56�4700+0)�/7.6+%#56��/67�������/GVTKE��
����������4:�RCEMGVU������GTTQTU���FTQRRGF���QXGTTWPU���HTCOG��
����������6:�RCEMGVU�����GTTQTU���FTQRRGF���QXGTTWPU���ECTTKGT��
����������EQNNKUKQPU���VZSWGWGNGP����
����������+PVGTTWRV���$CUG�CFFTGUU��Z���

NQ��������.KPM�GPECR�.QECN�.QQRDCEM
����������KPGV�CFFT������������/CUM����������
����������72�.112$#%-�4700+0)��/67�������/GVTKE��
����������4:�RCEMGVU�����GTTQTU���FTQRRGF���QXGTTWPU���HTCOG��
����������6:�RCEMGVU�����GTTQTU���FTQRRGF���QXGTTWPU���ECTTKGT��
����������EQNNKUKQPU���VZSWGWGNGP��
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��������������������������������������������������������������������������������
������������9GNEQOG�VQ�7PKUQP�)25�VGNPGV�EQPUQNG��
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Using HTTP
You may monitor the status of the Unison via the HTTP interface.  For security reasons, you may not 
change any settings via the HTTP interface.  See Chapter 7 - HTTP Interface for more information.

IMPORTANT

66+��7HOQHW��6103�DQG�+773�DUH�DOO�HQDEOHG�ZLWK�GHIDXOW�SDVVZRUGV���7R�HQVXUH�VHFXULW\��FKDQJH�WKH�SDVV�
ZRUGV�RU�GLVDEOH�WKH�SURWRFROV���

7R�FKDQJH�WKH�SDVVZRUGV�IRU�66+��7HOQHW�DQG�+773�XVH�WKH�IPVRRCUUYF�FRPPDQG���7R�FKDQJH�WKH�
SDVVZRUGV�FRPPXQLW\�VWULQJV�IRU�6103�VHH�Appendix C - SNMP���

7R�GLVDEOH�7HOQHW�XVH�WKH�KPGVFEQPHKI�FRPPDQG���7R�GLVDEOH�66+��6103�DQG�+773�VHH�Appendix A 
- Security� Disabling Protocols��

 Configuring the 
 Network Time Protocol

Now that the network has been configured and tested, you may configure the operation of the NTP 
server.  By default, the Unison is configured to respond to NTP requests from clients that may or may 
not be using MD5 authentication.  If the clients are using MD5 authentication, they must be config-
ured properly with the same MD5 authentication keys as the Unison.  If you need to modify the fac-
tory default Unison MD5 keys (recommended) or set up broadcast/multicast operation, then you will 
need to reconfigure the NTP Subsystem.  You may perform the configuration from either a�VGNPGV 
or UUJ session, or the local RS-232 console.

NOTE

,I�\RX�ZRXOG�OLNH�WR�FRQILJXUH�\RXU�VHUYHU�IRU�PXOWLFDVW�RSHUDWLRQ��FRQILJXUH�LW�DV�\RX�ZRXOG�IRU�EURDGFDVW�
RSHUDWLRQ��ZLWK�WKH�H[FHSWLRQ�WKDW�\RX�PXVW�HQWHU�WKLV�VSHFLILF�173�PXOWLFDVW�DGGUHVV�������������ZKHQ�\RX�
DUH�SURPSWHG�WR�HQWHU�WKH�EURDGFDVW�DGGUHVV�

  

Configuring NTP Using the Network Interface or Serial Port
The following is a transcript of the question and answer configuration utility provided by PVREQP�

HKI.  The user entered parameters are underlined:

7PKUQP�)25
TQQV"IPVR�`�� �PVREQPHKI

�������������������������������������������������������������������������������
����������������������0GVYQTM�6KOG�2TQVQEQN�%QPHKIWTCVKQP����������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
����6JKU�UETKRV�YKNN�CNNQY�[QW�VQ�EQPHKIWTG�VJG�PVR�EQPH�CPF�PVR�MG[U�HKNGU����
����VJCV�EQPVTQN�7PKUQP�062�FCGOQP�QRGTCVKQP�����������������������������������
�������������������������������������������������������������������������������
����;QW�YKNN�DG�CDNG�VQ�ETGCVG�PGY�/&��CWVJGPVKECVKQP�MG[U�YJKEJ�CTG�UVQTGF����
����KP�VJG�PVR�MG[U�HKNG�������������������������������������������������������
�������������������������������������������������������������������������������
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5GV�VJG�PGVYQTM�DTQCFECUV�OWNVKECUV�CFFTGUU�HQT�VJG�7PKUQP�)25�VQ�WUG���(QT
DTQCFECUV�OQFG��VJKU�CFFTGUU�KU�VJG�CNN��ŏU�CFFTGUU�QP�VJG�UWD�PGV�
'ZCORNG�����������������
(QT�OWNVKECUV�QRGTCVKQP��KV�KU�VJKU�URGEKHKE�CFFTGUU������������

'PVGT�+2�CFFTGUU�HQT�062�DTQCFECUV�OWNVKECUV�QRGTCVKQP�
CCC�DDD�EEE�FFF������������

;QW�JCXG�UGNGEVGF�OWNVKECUV�QRGTCVKQP���'PVGT�VJG�PWODGT�QH�JQRU�VJCV
CTG�PGGFGF�HQT�VJG�OWNVKECUV�RCEMGVU�QP�[QWT�PGVYQTM�
RQUKVKXG�KPVGIGT����

+V�KU�JKIJN[�TGEQOOGPFGF�VJCV�CWVJGPVKECVKQP�DG�WUGF�KH�[QW�CTG�WUKPI�062�KP�
DTQCFECUV�OWNVKECUV�OQFG���1VJGTYKUG�ENKGPVU�OC[�GCUKN[�DG�őURQQHGFŒ�D[�C�HCMG�062
UGTXGT���;QW�ECP�URGEKH[�CP�/&��MG[�PWODGT�VJCV�VJG�7PKUQP�)25�YKNN�WUG�KP�KVU
DTQCFECUV�OWNVKECUV�RCEMGVU���6JG�ENKGPVU�QP�[QWT�PGVYQTM�OWUV�DG�EQPHKIWTGF�VQ�WUG�
VJG�UCOG�MG[�

9QWNF�[QW�NKMG�VQ�URGEKH[�CP�/&��MG[�PWODGT�VQ�WUG�YKVJ
DTQCFECUV�OQFG!�
=[?GU��=P?Q��[

'PVGT�VJG�/&��MG[�PWODGT�VQ�WUG�
�����������

�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�����6JG�7PKUQP�)25�0GVYQTM�6KOG�2TQVQEQN�EQPHKIWTCVKQP�JCU�DGGP�WRFCVGF�������
�������������������������������������������������������������������������������
���������������2NGCUG�TGDQQV�PQY�HQT�VJG�EJCPIGU�VQ�VCMG�GHHGEV���������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

Configuring the Unison as a Stratum 2 Server
Operating the Unison as a Stratum 1 Server is the recommended mode.  You may operate the unit as 
a Stratum 2 server but since there are innumerable ways to configure your network with Stratum 2 
servers, specific insructions for how to do that are beyond the scope of this manual.  General instruc-
tions are:

Edit NTP.CONF
You must edit the ntp.conf file in order to point your Stratum 2 server at a Stratum 1 server.  Edit 
/etc/ntp.conf and add your server line(s).  (See Using Edit below.)  Here is an example:

� UGTXGT������������

Or, if you set up a domain name server via PGVEQPHKI, here is another example:

� UGTXGT�[QWT�VKOGUGTXGT�EQO

IMPORTANT

'R�QRW�UHPRYH�WKH�VHUYHU�OLQHV�IRU�WKH�UHIFORFN���(YHQ�LI�\RXU�7LPH�6HUYHU�LV�QRW�FRQQHFWHG�WR�DQ�DQWHQQD��
WKH�UHIFORFN�VHUYHU�OLQHV�PXVW�UHPDLQ�
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Configure NTP Client for Multicast
You must edit the QWS�FRQI file which PVRF, the NTP daemon, looks for by default in the the �HWF 
directory.  And add these lines for multicast:

OWNVKECUVENKGPV����������

or for IPv6: 

OWNVKECUVENKGPV�HH�������

If you are not using MD5 authentication, you would add these lines:

FKUCDNG�CWVJ
OWNVKECUVENKGPV����������

or for IPv6: 

FKUCDNG�CWVJ
OWNVKECUVENKGPV�HH�������

You may remove the line added previously in Basic NTP Client Setup:

UGTXGT��������������

or the authenticated version added in MD5 Authenticated NTP Client Setup:

UGTXGT���������������MG[��

Test Broadcast/Multicast
Restart PVRF to have it begin using the Unison as a broadcast or multicast server.  Use the NTP utility 
PVRS to check that�PVRF is able to communicate with the Unison.  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 Unison server 
which you have just configured.  You should verify that it is being ‘reached’.  (You may have to con-
tinue issuing the peers command for a minute or two before you will see the ‘reach’ count increment.)

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 Unison server.  If you see “bad”, you should 
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the “bad” indication persists then you must check your configuration for errors.  Typically 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.
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)RXU6HWWLQJ�8S�173�&OLHQWV�RQ�:LQGRZV�17����������;3 7R�FR�¿JXUH�\R�U�:L�GR�V�17����������;3�FR�S�WHU�WR��VH�\R�U�8�LVR���\R��P�VW�KD��I�OO\�FR�SOHWHG�WKH�%D6LF�,�VWDOOD7LR��S�RFHGXUHV�L��&KD3WHU�����7KLV�PD1�DO�L��QR��D�µ+R��7R¶�R��L�VWDOOL�J�D�G��VL�J�173��ED6LF�D3S�RDFKHV�WR�173�FR�¿JXUD7LR��I�U�RSHUD7LR���LWK�WKH�8�LVR���LOO�EH�GHVFULEHG�KHUH���,�VWDOOD7LR��P�VW�EH�SHUI�UPHG�E\�D��VHU�ZLWK�DGPL�LVWUD7LYH�SULYLOHGJHV�R��WKH�V\VWHP���,I�\R��KD���WKH��\R��VKR�OG�VSHQG�VRPH�WLPH�UHDGL�J�WKH�R��OL�H�GRFXPH�WV�D7���http://�ww.�tp.�rg.If yo� ha�, maN� problem� maY be solved by the helpf�l people who partici°ate i� the I�ternet �ews gro�p dev�ted to NTP aT: co�p.°rotocols.•ime.�tp.Three methods of usi�g the U�iso� �ith NTP clie�ts o� Wi�do� NT 4.0 plaTf�rms will be described:BaSic:  This i� the si�plest, aNd will operaTe �itho�t MD5 authe�ticaTio�.  NTP begin�ers   sho�ld al�a<� perf�rm thi� set�p firsT.MD5:  Thi� method i� trickie� onl� becaUse MD5 ke�� m�st be set up aNd di�tributed accuraTel� to 

http://www.ntp.org
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NTP installation program installs PVRF�GZG as a service called Network Time Protocol, and starts 
it.  You must use the Services utility in Control Panel to stop the Network Time Protocol service and 
then restart it.

Use the NTP utility�PVRS�GZG to check that PVRF�GZG is able to communicate with the Unison.  By 
default it is installed in the \3URJUDP�)LOHV?1HWZRUN�7LPH�3URWRFRO�sub-directory of your Windows 
NT/2000/XP partition.  From a console window, after issuing the command

PVRS

you will see the PVRS�GZG command prompt:

PVRS 

Use the command

RGGTU

to display the NTP peers which your computer is using.  One of them should be the Unison server 
which you have just configured.  You should verify that it is being ‘reached’.  (You may have to con-
tinue issuing the peers command for a minute or two before you will see the ‘reach’

you w�ࠖ蒒
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 Available User Commands
COMMAND FUNCTION
accessconfig Interactive shell script that guides the user in configuring 

VGNPGV��UUJ and UPORF access to the Unison that is limited 
to specific hosts.  The resulting �HWF�KRVWV�DOORZ and 
�HWF�KRVWV�GHQ\ files are saved to the non-volatile FLASH disk.  
Factory default configuration allows access by all hosts.

antfltmask Prints the current settings for the Antenna Fault Mask.
cpuopts Returns the current settings for any installed, user-selectable, 

CPU Options.  These are: 1PPS, AM Code or Prog TTL.
cpuoptsconfig An interactive script that allows the user to modify the settings 

for the CPU Options listed above.
cpusertime Prints the current settings for the optional Serial Time output.
cpusertimeconfig An interactive script that allows the user to modify the settings 

for the optional Serial Time output. 
eraserootfs_1 Command to erase the UPGRADE root file system FLASH 

partition.  This must be executed prior to loading the new file 
system image during the Linux/NTP upgrade process.

gpsdynmode Prints the GPS dynamic mode currently in effect to the console.
gpsrefpos Prints the GPS reference position to the console.
gpsstat Prints the GPS Subsystem status information to the console.
gpstrkstat Prints the GPS satellite tracking status to the console.
gpsversion Prints the GPS firmware and FPGA version information to the 

console.
gntphwaddr Prints the ethernet hardware address, if the ethernet has been 

configured.
gntposctype Prints the installed oscillator type, which is TCXO or 

MS-OCXO.
gntppasswd Allows the URRW user to change the password for the two config-

ured users on the Unison:  JQWSXVHU and URRW.  This script calls 
the standard Linux RCUUYF binary and then saves the resulting�
�HWF�VKDGRZ file to the non-volatile FLASH disk.

gntprootfs Prints the current root file system image, either UnisonGPS_0 
(factory default) or UnisonGPS_1 (field upgrade) which is run-
ning in the Unison to the console.

gntpstat Parses the output of PVRS�ŌE�RGGTU to obtain the system peer 
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gntptimemodeconfig Interactive shell script that guides the user in configuring the 
time mode settings for any optional AM Code Output (time 
code) or Serial Time Output.  Allows setting to the LOCAL, 
GPS or UTC timescale and if LOCAL, the setting of the offset 
to UTC and the Daylight Savings Time (DST) start and stop 
date/time parameters.

gntpversion Prints the Linux/NTP Subsystem software version information 
to the console.

gptpstat
�RSWLRQDO�

Prints the status of the optional PTP/IEEE-1588 subsystem.  

help Prints help for Unison commands (not Linux).
inetdconfig Interactive shell script that allows the user to configure the 

list of protocol servers which are started by the KPGVF server 
daemon running in the Unison.

netconfig Interactive shell script that allows the user to configure the IP 
network subsystem of the Unison.

ntpconfig Interactive shell script that guides the user in configuring the 
Unison NTP subsystem.  Allows configuration of MD5 au-
thentication and broadcast/multicast mode.  All parameters are 
retained in non-volatile FLASH disk storage.

ptpconfig
ptp2config
�RSWLRQDO�

Interactive shell script that guides the user in configuring pa-
rameters for the optional PTP/IEEE-1588 protocol.

ptpversionconfig
�RSWLRQDO�

Interactive shell script that guides the user in selecting either 
PTP/IEEE-1588 version 1 or version 2.

setantfltmask Command to enable or mask the Antenna Fault.  
setgpsdynmode Allows the user to set the dynamic mode of operation of the 

GPS Subsystem.  It may be ON or OFF.
setgpsrefpos Interactive shell script that prompts the user for an accurate 

reference position, performs syntax and argument validity 
checking then passes the position to the GPS Subsystem.

setsigfltmask Command to mask or enable the Signal Loss Fault.
sigfltmask

7MԠԀ䠀܀䬀䐀圀ࠀ唀
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gntprootfs
This command displays the currently booted root file system image.  It can be either UnisonGPS_0 
(factory image) or UnisonGPS_1 (field upgrade image).  Refer to Appendix B - Upgrading the Firm-
ware for detailed instructions on performing the upgrade procedure.

 Query:    IPVRTQQVHU

 Unison response:  $116A+/#)'�7PKUQP)25A�

gntpstat
This command allows the user to query the status of the NTP subsystem.  It retrieves informa-
tion from the NTP distribution PVRS binary using the peers command to determine the current 
synchronization status of the NTP subsystem.  It then retrieves the last line in the logfile �YDU�ORJ�
SUDHFLV��PRQLWRU
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 Set:    PVREQPHKI

 Unison response:  Interactive shell script is started.

ptpconfig and ptp2config (Optional)
These commands are only available if the PTP/IEEE-1588 option has been installed.  Refer to Ap-
pendix H - Precision Time Protocol/IEEE-1588 for more  information.

ptpversionconfig (Optional)
This command is only available if the PTP/IEEE-1588 option has been installed.  Refer to Appendix 
H - Precision Time Protocol/IEEE-1588 for more  information.

setantfltmask
This command allows the user to enable or mask the GPS antenna fault.  Parameter for this command 
is either MASKED or ENABLED.  Setting this command to MASKED will prevent the antenna 
fault from creating an alarm condition.  Some installations may need to mask this fault due to special 
antenna situations like splitters or DC blocks that confuse the antenna detection circuit.  The factory 
default setting is ENABLED.

 Set:    CPVHNVOCUM�/#5-'&

 Unison response:  #PVGPPC�(CWNV�/CUM�UGV�VQ�/#5-'&

setgpsdynmode
This command accepts a single argument:  ON or OFF to allow the user to set the dynamic mode of 
operation of the GPS Subsystem.  By default, the unit is configured for static operation, so this setting 
is OFF.  If the Unison will be mounted on a moving platform, like a ship, then this setting must be 
changed to ON.  The change takes place immediately and is stored non-volatilely.

 Set:    UGVIRUF[POQFG�10

 Unison response:  )25�&[PCOKE�/QFG�KU�10�

setgpsrefpos
This command starts an interactive shell script that will allow the user to set the accurate, reference 
position of the Unison.  By default, the unit is configured to locate itself using the GPS satellites.  In 
some situations, visibility of the sky is limited and the unit will not be able to determine its position.  
In this case, the user must determine an accurate WGS-84 position by other means and input it using 
this command.  If you need to set the accurate reference position, you must run this script as root.  
The changes take place immediately.  Refer to Appendix D - GPS Reference Position for details.  ,I�
WKH�*36�G\QDPLF�PRGH�VHWWLQJ�LV�21��VHH�IRUF[POQFG�UGVIRUF[POQFGUGVIRUF[POQøGL@ఀ༅ဃက
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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 operat-
ing the NTP server as a Stratum 2 server.  The factory default setting is ENABLED.

 Set:    UKIHNVOCUM�/#5-'&

 Unison response:  5KIPCN�.QUU�(CWNV�/CUM�UGV�VQ�/#5-'&

sigfltmask
This command displays the current setting for the Signal Loss Fault Mask.  

 Query:    UKIHNVOCUM

 Unison response:  5KIPCN�.QUU�(CWNV�KU�'0#$.'&

updaterootflag
This command allows the user to update the configuration of the Linux bootloader after a new root 
file system image has been uploaded to the UPGRADE root file system partition, �GHY�URRWIVB� of the 
Unison FLASH disk.  It may also be used to reset the default back to the FACTORY root file system 
partition.  Refer to Appendix B - Upgrading the Firmware for detailed instructions for performing 
the upgrade procedure.  One argument is accepted,  whose value is either 0 or 1, causing a flag to be 
set that will indicate to the bootloader which root file system image should be loaded by default.  If 
an argument value of 2 is given, then the currently configured default root file system is shown.

 Set:    WRFCVGTQQVHNCI��

 Unison response:  72)4#&'�KU�VJG�FGHCWNV�TQQV�HKNG�U[UVGO�

 Query:    WRFCVGTQQVHNCI��

 Unison response: � 72)4#&'�KU�VJG�FGHCWNV�TQQV�HKNG�U[UVGO�

upgradegps
This script allows the user to upgrade the GPS Subsystem firmware.  It requires one argument:  the 
path to the binary file to be uploaded to the GPS Subsystem.  It issues the commands over the se-
rial port to the GPS Subsystem that are needed to start the X-modem file transfer, and then displays 
the responses from the GPS Subsystem to the console.  When the X-modem ‘C’ character appears, 
indicating that the GPS Subsystem is ready to receive the file, you must hit the <ENTER> key, and 
the transfer will begin.  After about one minute, it should complete, at which point you should see the 
GPS Subsystem boot messages appear on the console.  From these, you will be able to verify that the 
firmware was successfully upgraded.

In the example console output below, lines which begin with “---” are generated by the WRITCFGIRU 
script.  All other lines are from the GPS Subsystem, with the exception of the shell message indicat-
ing that the process ECV����FGX�CTOAWUGT has been terminated, which is normal.  In this example, 
the ‘C’ character was received three times before the user hit the <ENTER> key to begin the transfer.  
The last three lines are the boot messages that are sent by the GPS Subsystem as it comes up.  The 
firmware version should match that of the binary file that was uploaded.  See Performing the GPS 
Upgrade in Appendix B - Upgrading the Firmware for more information.
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 Set:    WRITCFGIRU��VOR���������������DKP

 Unison response: 
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IPv6-Capable syslog-ng
To enable remote syslogging to an IPv6 host, you will need to edit the new �HWF�V\VORJ�QJ�FRQI file 
and copy it to �ERRW�HWF.  At boot time, the presence of both the U[UNQI�PI daemon and the ERRW�
HWF�V\VORJ�QJ�FRQI file will cause the new IPv6-capable U[UNQI�PI daemon to be started instead of 
the previous U[UNQIF�MNQIF pair of daemons.  These two files remain on the system for backward 
compatibility with customers’ existing �HWF�V\VORJ�FRQI setups, but they are not IPv6 capable.  If you 
are not currently directing your system logs to a remote host, or you are not using IPv6, then there is 
little or need or benefit to changing to U[UNQI�PI.

IPv4-Only Protocols
There are several protocols which are not IPv6-capable: VGNPGV (client and server), JVVR,�HVR and 
FJEREF.  Due to their intrinsic insecurity, VGNPGV and HVR are repidly being deprecated, and prob-
ably have little business running over an IPv6 network.  The address autoconfiguration capabilities 
of IPv6 make the DHCP protocol less important, however it is likely that the new FJERX� capability 
will appear in a future upgrade.
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 HTTP Interface 
 Description

For security reasons the web pages on the Unison show status information only.  You cannot reconfig-
ure the Unison except for upgrading firmware, which is done with several security measures in place.  
To reconfigure the Unison you will need to use the network or serial port command line interface.

To get started with the web interface simply point your browser to the IP address of the Unison and 
log in securely with HTTP.  For example:

http://192.168.1.1

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 display the “Lock” icon, indicat-
ing that the page is protected by SSL.  To maximize security you should replace the SSL Certificate.  
See Appendix A - Security, HTTP  for details.

Below is a picture of the login page:

Navigation
The main menu tabs across the top of each webpage allow you to navigate through the status infor-
mation in the Unison while links on the lefthand side of each webpage provide subcategory naviga-
tion.

For example, in the page below the main menu tabs are: Home, Receiver, Clock, I/O, Faults, Net-
work, NTP, PTP and Firmware.  The subcategory links on this particular page are: IPv4, IPv6 and 
DNS.  IPv4 is selected.

NOTE

)RU�SURSHU�RSHUDWLRQ��\RXU�ZHE�EURZVHU�PXVW�EH�FRQILJXUHG�WR�DOORZ�SRS�XS�ZLQGRZV�DQG�KDYH�-DYDVFULSW�
HQDEOHG�
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Firmware Page
The firmware status page shows part numbers and versions of the Linux Subsystem firmware (root 
file system and kernel) and the GPS Subsystem firmware.

Linux Subsystem Upgrade, GPS Subsystem Upgrade
These pages are used for upgrading the firmware.  You must be logged in as “root” in order to have 
access to these pages.  The latest released versions of Unison firmware are freely available on the En-
dRun website.  For detailed information on how to perform the upgrade either via the network port, 
the serial port, or the HTTP interface see Appendix B - Upgrading The Firmware.  Only the Linux 
Subsystem root file system (RFS) and GPS Subsystem can be upgraded via the HTTP Interface.  To 
upgrade the Linux Subsystem kernel see Appendix B - Upgrading The Firmware, Performing the 
Linux Kernel Upgrade.

Reboot
This page will allow you to perform a software reboot of both the Linux Subsystem and the GPS 
Subsystem.  This is normally used after a firmware upgrade but can be done anytime you wish to 
reset the Unison.

 Disabling The
 HTTP Protocol

To disable HTTP you need to edit a system start-up script called �HWF�UF�G�UF�ORFDO. This script starts 
several daemons.  You can either remove the line that lists HTTP or you can place a � character at the 
beginning of the line so that it will not be executed.  (A very compact editor is available on the sys-
tem for this purpose: �GFKV.  If you start GFKV without giving it a file name to open, it will display its 
help screen, showing the supported keystrokes.)

IMPORTANT

$IWHU�HGLWLQJ�/etc/rc.d/rc.local��\RX�PXVW�FRS\�LW�WR�WKH�/boot/etc/rc.d�GLUHFWRU\�DQG�UHERRW�WKH�V\VWHP���
,W�LV�YHU\�LPSRUWDQW�WR�UHWDLQ�WKH�DFFHVV�PRGH�IRU�WKH�ILOH��VR�EH�VXUH�WR�XVH�ER��R�ZKHQ�SHUIRUPLQJ�WKH�
FRS\���'XULQJ�WKH�ERRW�SURFHVV��WKH�ILOHV�FRQWDLQHG�LQ�WKH�/boot/etc/rc.d�GLUHFWRU\�DUH�FRSLHG�WR�WKH�ZRUN�
LQJ�/etc/rc.d�GLUHFWRU\�RQ�WKH�V\VWHP�5$0�GLVN���,Q�WKLV�ZD\�WKH�IDFWRU\�GHIDXOWV�DUH�RYHUZULWWHQ�
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S E C U R I T Y

in.telnetd:  192.168.1.2, 192.168.1.3
sshd:  192.168.1.2, 192.168.1.3
snmpd:  192.168.1.2, 192.l68.1.3

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 Using Edit above.)  Be careful to maintain the proper ownership 
and access permissions by using ER��R when copying the files.

To control access via HTTP, the user must edit the �HWF�DSDFKH�KWWSG�FRQI file and add the equivalent 
deny followed by allow directives.  For example, the default file contains these lines:

# Controls who can get stuff from this server.
#
 Order allow,deny
 Allow from all
</Directory>

To restrict access to a specific host with IP address xxx.xxx.xxx.xxx, you would modify the directives 
as so:

# Controls who can get stuff from this server.
#
 Order allow,deny
 Deny from all
 Allow from xxx.xxx.xxx.xxx
</Directory>

 Di

ᰀ</=찀ሀ



 http://www.openssh.com


http://www.ntp.org
http://www.ntp.org
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 HTTP

 http:/httpd.apache.org
http:/www.modssl.org
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http://www.endruntechnologies.com/upgradeuni.htm
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U P G R A D I N G  T H E  F I R M W A R E

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 upgrade and re-
perform it.

Performing the Linux Kernel Upgrade 
The Unison is shipped from the factory with a kernel that is IPv4-only capable only.  If you want 
to upgrade your kernel to the IPv4/IPv6-capable one then you must first be sure that your root file 
system is version 2.60 or later.  To see the root file system version type IPG�B

�

tran� 

�瀀々ꀄ쀅瀄뀀々瀄뀄耀々怅 遷
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Performing the GPS Subsystem Upgrade
To perform this upgrade, log in as the URRW user to the Unison using either the local console serial I/O 
port, VGNPGV or UUJ and perform these operations:

Change the working directory to the �WPS directory:

EF��VOR

If you are using HVR to perform the upgrade, transfer the previously downloaded file using ELQDU\ 
transfer mode from the remote host to the working directory, �WPS.  The GPS Subsystem image will 
be named with the software part number and version like: �������������B�����ELQ.  When following 
the instructions below, substitute the name of the actual GPS Subsystem image that you are installing 
for �������������B�����ELQ:

HVR�TGOQVGAJQUV   {perform ftp login on remote host}

DKP� � � � {set transfer mode to binary}

IGV��������������A�����DKP
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Please type the following command but do not press enter:

GEJQ��G�őTGEQXGT>TŒ� ��FGX�CTOAWUGT

Now wait until you see another bootloader message come out and then press enter.  You will then see 
the “C” come out every 3 seconds.  You then kill the previous ECV command by entering:

MKNN���

You should see a command prompt.  Now issue this command to re-transfer the correct binary file:

WRITCFGIRU��VOR��������������A�����DKP
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 http://www.net-snmp.org
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Change Default Community Strings (Passwords)
To ensure security, you should change the default community names by editing �HWF�VQPSG�FRQI and 
modifying these two lines:

TYEQOOWPKV[���GPFTWPA�
URFRPPXQLW\��7HPSXV/;8QLVRQ

 Configuring SNMPv1 
 Trap Generation

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

$IWHU�HGLWLQJ�/etc/snmpd.conf��\RX�PXVW�FRS\�LW�WR�WKH�/boot/etc�GLUHFWRU\�DQG�UHERRW�WKH�V\VWHP���,W�LV�
YHU\�LPSRUWDQW�WR�UHWDLQ�WKH�DFFHVV�PRGH�IRU�WKH�ILOH��UHDGDEOH�RQO\�E\�root���VR�EH�VXUH�WR�XVH�ER��R�
ZKHQ�SHUIRUPLQJ�WKH�FRS\���'XULQJ�WKH�ERRW�SURFHVV��WKH�ILOHV�FRQWDLQHG�LQ�WKH /boot/etc GLUHFWRU\�DUH�FRS�
LHG�WR�WKH�ZRUNLQJ /etc�GLUHFWRU\�RQ�WKH�V\VWHP�5$0�GLVN���,Q�WKLV�ZD\�WKH�IDFWRU\�GHIDXOWV�DUH�RYHUZULWWHQ�

 

 Configuration of SNMPv3
If you are planning to use SNMPv3, you should definitely make use of the two resources mentioned 
previously (NET-SNMP website and (VVHQWLDO�6103) and study them carefully.  There are rather 
elaborate configuration options available when you are using v3.  The instruction presented here will 
give you the flavor of the configuration but definitely not the full scope of possibilities.  To access 
your Unison via v3 of SNMP, you will have to configure two files:

�HWF�VQPSG�FRQI
�ERRW�QHW�VQPS�VQPSG�FRQI

The first file contains static configuration parameters that the agent uses to control access and to de-
termine where to send notifications/traps.  Other aspects of the agent’s operation are also configurable 
in this file, but you should not need to modify those.  To use the SNMPv3 capabilities of the Unison, 
you must first set up user information and access limits for those users in �HWF�VQPSG�FRQI�  Uncom-
ment and edit these two lines to define your v3 users and their access parameters:

UZXVHU�URRW����SULY�����
URXVHU�QWSXVHU�DXWK��������������������
�

The first line defines a SNMPv3 read-write user URRW whose minimum security level will be authenti-
cated and encrypted for privacy (choices are noauth, auth and priv), and who will have read-write ac-
cess to the entire LVR��� branch of the SMI object tree.  The second line defines a SNMPv3 read-only 
user QWSXVHU whose minimum security level will be authenticated but not encrypted, and who will 
have read-only access to the entire LVR����RUJ����GRG����LQWHUQHW����SULYDWH����HQWHUSULVHV����HQG5XQ�
7HFKQRORJLHV0,%������� branch of the SMI object tree.  After adding the user lines to �HWF�
VQPSG�FRQI, copy it to the��ERRW�HWF directory using ER�ŌR.

The second file is located on the non-volatile FLASH disk and is used by the SNMP agent to store 
“persistent data” that may be dynamic in nature.  This may include the values of the MIB-II variables 
sysLocation, sysContact and sysName as well as any configured SNMPv3 user crypto keys.  In order 
to use SNMPv3, you must configure user keys in this file for each SNMPv3 user that you have set up 
in �HWF�VQPSG�FRQI.  To do this, you must add lines to �ERRW�QHW�VQPS�VQPSG�FRQI� like�

Thener假d lins ౚelloc
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 Disabling The
 SNMP Protocol

To disable SNMP you need to edit a system start-up script called �HWF�UF�G�UF�ORFDO.   This script starts 
several daemons.  You can either remove the line that lists SNMP or you can place a � character at 
the beginning of the line so that it will not be executed.   (A very compact editor is available on the 
Unison system called GFKV.  If you start GFKV without giving it a file name to open, it will display its 
help screen, showing all supported editing keystrokes.)

IMPORTANT

$IWHU�HGLWLQJ�/etc/rc.d/rc.local
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the executable. However, as a specia@唀E�, as a  asPPEN؃瀀E
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8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by 
copyrighted interfaces, the original copyright holder who places the Program under this License may 
add an explicit geographical distribution limitation excluding those countries, so that distribution is 
permitted only in or among countries not thus excluded. In such case, this License incorporates the 
limitation as if written in the body of this License. 

9. The Free Software Foundation may publish revised and/or new versions of the General Public 
License from time to time. Such new versions will be similar in spirit to the present version, but may 
differ in detail to address new problems or concerns. 

Each version is given a distinguishing version number. If the Program specifies a version number of 
this License which applies to it and “any later version”, you have the option of following the terms 
and conditions either of that version or of any later version published by the Free Software Founda-
tion. If the Program does not specify a version number of this License, you may choose any version 
ever published by the Free Software Foundation. 

10. If you wish to incorporate parts of the Program into other free programs whose distribution condi-
tions are different, write to the author to ask for permission. For software which is copyrighted by the 
Free Software Foundation, write to the Free Software Foundation; we sometimes make exceptions 
for this. Our decision will be guin”�
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 * 2. Redistributions in binary form must reproduce the above copyright
 *    notice, this list of conditions and the following disclaimer in
 *    the documentation and/or other materials provided with the
 *    distribution.
 *
 * 3. The end-user documentation included with the redistribution,
 *    if any, must include the following acknowledgment:
 *       “This product includes software developed by the
 *        Apache Software Foundation (http://www.apache.org/).”
 *    Alternately, this acknowledgment may appear in the software itself,
 *    if and wherever such third-party acknowledgments normally appear.
 *
 * 4. The names “Apache” and “Apache Software Foundation” must
 *    not be used to endorse or promote products derived from this
 *    software without prior written permission. For written
 *    permission, please contact apache@apache.org.
 *
 * 5. Products derived from this software may not be called “Apache”,
 *    nor may “Apache” appear in their name, without prior written
 *    permission of the Apache Software Foundation.
 *
 * THIS SOFTWARE IS PROVIDED ``AS IS’’ AND ANY EXPRESSED OR IMPLIED
 * WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
 * OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
 * DISCLAIMED.  IN NO EVENT SHALL THE APACHE SOFTWARE FOUNDATION OR
 * ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
 * SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
 * LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
 * USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
 * ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
 * OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT
 * OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 * SUCH DAMAGE.
 * ====================================================================
 *
 * This software consists of voluntary contributions made by many
 * individuals on behalf of the Apache Software Foundation.  For more
 * information on the Apache Software Foundation, please see
 * <http://www.apache.org/>.
 *
 * Portions of this software are based upon public domain software
 * originally written at the National Center for Supercomputing Applications,
 * University of Illinois, Urbana-Champaign.
 */



http://standards.ieee.org/db/patents/pat1390.html
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 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 the Unison.  (See IPVRVKOGOQFGEQPHKI in Chapter 5 - Control and 
Status Commands.)  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 the Unison.  For example, if you want 
the time in this string to be UTC, then set  the time mode of the Unison to UTC.   (IPVRVKOGOQ�

FGEQPHKI in Chapter 5 - Control and Status Commands.)  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 (TFOM) character described in Appendix E - TFOM.
  This is the “on-time” character.
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 Timemode is Local.
m  is the Timemode 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)
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 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>

T  is the Time Figure of Merit (TFOM) character described in Appendix E - TFOM.
  This is the “on-time” character.
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 Timemode is Local.
m  is the Timemode character and is one of:
  G = GPS
  L = Local
  U = UTC
CC is the current leap seconds. 
FF is the future leap seconds, which will show a leap second pending 24 hours in advance.
<CR> is the ASCII carriage return character (0x0D)
<LF> is the ASCII line feed character (0x0A)

 NENA Format
NENA is the United States National Emergency Number Association9 �<LF>
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TZ=XX is the time zone where XX is 00 through 23
<CR> is the ASCII carriage return character (0x0D). 
  The first <CR> is the on-time character.
<LF> is the ASCII line feed character (0x0A).

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.
  This is the “on-time” character.
^  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.
  This is the “on-time” character.
^  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).
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ZDA (Time and Date)
The ZDA sentence identifies the time associated with the current 1PPS pulse.  Each sentence is 
transmitted within 500 milliseconds after the 1PPS pulse is output and tells the time of the pulse that 
just occurred.  If the Unison is unsynchronized then this sentence will be composed of null fields.  
Examples are below:

$GPZDA,,,,,,*48<CR><LF>
$GPZDA,175658.00,20,05,2008,07,00*69<CR><LF>

Msg ID $GPZDA
Field 1 175658.00 UTC time at 1PPS (hhmmss.ss) 
Field 2 20  Day (01 to�䠀

Field 2
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http://ptpd.sourceforge.net
http://ieee1588.nist.gov
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 Version PTPv2 
 or PTPv1

In the Unison, you may use the PTPv1 protocol or the PTPv2 protocol.  PTPv2 is the default.  In 
order to change the selection from PTPv2 to PTPv1 you need to use the RVRXGTUKQPEQPHKI com-
mand.

The following is a transcript of the question and answer configuration utility provided by RVRXGT�

UKQPEQPHKI. 

7PKUQP�)25
TQQV"GPFTWP�`�� �RVRXGTUKQPEQPHKI

�������������������������������������������������������������������������������
�����������2TGEKUKQP�6KOG�2TQVQEQN�+'''������8GTUKQP�%QPHKIWTCVKQP�������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
����6JKU�UETKRV�YKNN�CNNQY�[QW�VQ�EQPHKIWTG�262�8GTUKQP���QT�������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
����6JG�EJCPIGU�[QW�OCMG�PQY�YKNN�PQV�VCMG�GHHGEV�WPVKN�[QW�TG�DQQV�VJG��������
����7PKUQP�)25���+H�[QW�OCMG�C�OKUVCMG��LWUV�TG�TWP�RVRXGTUKQPEQPHKI�RTKQT�����
����VQ�TG�DQQVKPI��������������������������������������������������������������
�������������������������������������������������������������������������������
����;QW�YKNN�PQY�DG�RTQORVGF�HQT�VJG�PGEGUUCT[�UGV�WR�RCTCOGVGTU���������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

���262�8GTUKQP�%QPHKIWTCVKQP

5GV�VJG�262�8GTUKQP�
��QT�����

%QPHKIWTKPI�262�VQ�UVCTV�CU�8GTUKQP�����

�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
���6JG�7PKUQP�)25�2TGEKUKQP�6KOG�2TQVQEQN�+'''������8GTUKQP�EQPHKIWTCVKQP������
���JCU�DGGP�WRFCVGF������������������������������������������������������������
�������������������������������������������������������������������������������
��������������2NGCUG�TG�DQQV�PQY�HQT�VJG�EJCPIGU�VQ�VCMG�GHHGEV����������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

Now reboot �

��
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�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

���262�5[PE�+PVGTXCN�%QPHKIWTCVKQP

5GV��

���262�CCCŉWPEG�䀫PVGTXCN�%QPHKIWTCVKQP5GV��

���262�ɗTKQTKص[��%QPHKIWTCVKQP

5GV�����262�ɗTKQTKص[Г�%QPHKIWTCVKQP5GV�����262�⁖GNC୔�⼵G䀥5GV��

���262�⁖Ň

5GV��

���262�ざK佅G�བŇ5GV��

���262�؂ざ⁎�%QPHKIWTCVKQP

5GV��������������������������������������������������������������������������������P������������������������������������������������������������������������������P�ȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌP�ȌȌ　�ȌȌ䁔G䜫Pܫ�ɇ�ȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌP

�ȌȌȌȌȌȌȌȌȌȌȌȌȌɗNܵCԌG�TG�䁔QŇV�QŇॖ�HŇT��

�ȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌȌP������������������������������������������������������������������������������P������������������������������������������������������������������������������P������������������������������������������������������������������������������P
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Where:

V  is the IEEE-1588 version 2 for the 2008 standard.

SI is the PTP sync interval, either 1 or 2 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 ttl  in a range from 1 to 255.

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

SCALE is the PTP timescale either PTP or ARB.

STATE is the PTP port state either MASTER, PASSIVE, or LISTENING.

CLKID is the PTP clock source either GPS, or OSC.

UTC is the PTP utc offset in seconds.

UTCV is the PTP utc offset valid, either TRUE or FALSE.

CA is the PTP clock accuracy either 1us, 2.5us, 10us, 25us, 100us,
   250us, 1ms, 2.5ms, 10ms, or Unknown.

L59 is the PTP leap 59 second  indicator, either TRUE or FALSE.

L61 is the PTP leap 61 second indicator, either TRUE or FALSE.

TT is the PTP time traceable indicator, either TRUE or FALSE.

FT is the PTP frequency traceable indicator, either TRUE or FALSE.
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The PTP UTC Offset Valid either TRUE or FALSE. The PTP UTC Offset Valid is TRUE if the cur-
rent PTP 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:

 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  Clock is synchronized or in holdover, PTP clock < 25 microseconds
 100us  Clock is synchronized or in holdover, PTP clock < 100 microseconds
 250us  Clock is synchronized or in holdover, PTP clock < 250 microseconds
 1ms  Clock is synchronized or in holdover, PTP clock < 1 millisecond
 2.5ms  Clock is synchronized or in holdover, PTP clock < 2.5 milliseconds
 10ms  Clock is synchronized or in holdover, PTP clock < 10 milliseconds
 Unknown Clock is unsynchronized, TFOM = 9

The PTP Leap 59 second  indicator, either TRUE or FALSE. The Leap 59 is TRUE if the PTP Times-
cale is PTP and the last minute of the current UTC day contains 59 seconds, otherwise it is FALSE.

The PTP Leap 61 second indicator, either TRUE or FALSE. The Leap 61 is TRUE if the PTP Times-
cale is PTP and the last minute of the current UTC day contains 61 seconds, otherwise it is FALSE.

The PTP Time Traceable indicator, either TRUE or FALSE. The Time Traceable is TRUE if the Time 
Scale is PTP and the Clock Class is Synchronized or Holdover, otherwise it is FALSE.

The PTP Frequency Traceable indicator, either TRUE or FALSE. The Frequency Traceable is TRUE 
if the Time Traceable is TRUE, otherwise it is FALSE.

 PTPv1 Configuration 
 and Status

The default PTPv1 configuration settings in the Unison are shown below.  If you need to modify these 
settings then you will need to reconfigure the PTPv1 subsystem.  You may perform the configuration 
from either a VGNPGV or UUJ session, or the local RS-232 console.  Default PTPv1 settings are:

 PTP Preferred:  TRUE
 PTP Sync Interval: Two seconds
 PTP Subdomain Name: DFLT
 PTP Time Mode  UTC
 PTP TTL  1

PTPv1 Configuration Using the Network or Serial Port
The RVREQPHKI command starts an interactive shell script that will allow you to configure the PTPv1 
subsystem of the Unison.  You will be prompted to set the PTPv1 parameters as follows:

 Preferred State:  TRUE or FALSE
 Sync Interval:   1,2,8,16, or 64 seconds
 Subdomain Name: DFLT, ALT1, ALT2, or ALT3
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 PTP Time Mode:  UTC or PTP
 PTP TTL:   1-255

One file is modified, �HWF�SWS�FRQI
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Now reboot the system by issuing this command at the shell prompt:

UJWVFQYP��T��PQY

PTPv1 Status Using the Network or Serial Port
The IRVRUVCV command allows the user to query the status of the PTPv1 subsystem. The ptpd dae-
mon running on the system updates the �YDU�ORJ�SWS�PRQLWRU every five seconds under normal opera-
tion.  This logfile is parsed and formated to provide the status string having these fields:

262/1&'�%-+&�5VTCVWO�555�22222�5&1/�++�..�6/&�8�66.

Where:

PTPMODE is the PTP port state, either Master or Passive.

CKID  is the sync identifier, either ATOM or GPS.

SSS  is the PTP stratum, either 1, 2, 3 or 255, where 1 implies an error of < 25 ns,
   2 implies < 100 ns, 3 implies > 100 ns, and 255 is the unsynchronized state.

PPPPP  is the PTP preferred master setting, either True or False.

SDOM  is the PTP subdomain, one of DFLT, ALT1, ALT2 or ALT3.

II   is the PTP sync update interval, one of 1,2,8,16, or 64, in seconds.

LL  is the PTP leap second setting, one of 59, 60, or 61, where 59 implies that the
   last minute of the current day will have 59 seconds (leap second deletion), and 
   61 implies that the last minute of the current day will have 61 seconds 
   (leap second insertion).

TMD  is the PTP time epoch either PTP or UTC.

V   is the PTP protocol version, only version 1 is implemented.

TTL  is the PTP multicast TTL, 1-255.

 PTPv1 Operation
The Unison is configured as an IEEE-1588 Grandmaster Clock.  Verify that the network settings have 
been configured and tested using PGVEQPHKI.  Once the network has been configured the Unison will 
begin to transmit PTP Sync messages to the slave clocks.  

The PTP sync message and status report from the Unison is dependent on the status of the clock con-
figuration including the oscillator type and GPS Subsystem.

The Port State will report either MASTER or PASSIVE.  MASTER is reported when the clock is 
locked to GPS and the best master clock algorithm (BMC) designates this clock as the MASTER.  
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 GPS Antenna Kit
The time server ships with a free GPS Antenna Kit which includes 50 feet (15 meters) of antenna 
cable.  This amount of cable is sufficient for the majority of GPS antenna installations.  Longer cable 
runs can also be accommodated.  Below is a list of the items in a typical GPS Antenna Kit, part num-
ber 0610-0007-001:

• GPS Antenna (part #0502-0012-000)

• Antenna Mounting Adaptor (part #0602-0035-000)

• PVC Mounting Pipe (part #0100-0009-018)

• Hose Clamps (part #0100-0008-000)

• 50 feet of RG-59U (Belden 9104) Cable/TNC Male (part #0600-0013-050)

• GPS Antenna Inside Window Mount Kit (part #0608-0002-001)

Following is the Installation Guide for a rooftop mount that is included with the antenna kit.
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 Other Accessories
Lightning Arrestor
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▍

┶╓╈╆╌▿╆╄╗╌╒║╖▊倳┶┃倵╈╆╈╌᠙╈╕┝▏└┃倥╄║╇┃傱┃倔┘┚┘┑┗┕┃倲倫╝┛┃倦╋╄║║╈╏╖┏┃倦┒▄┃倦╒╇╈▄║╗╈║║╄┝┷┱倦┃偍╄╆╎┃偒║┃偕╈╄偕┃偓╄║╈╏┏┃倽╌᠑┃倠┃倘└バ┬║╗╈╊偕╄╏┃┎┖倘┃假倥┃偊╄╌║┃傏┱値┃做╌╗╋┃偅╄║╇╓╄╖╖┃╉╌╏╗╈╕┃╉╒╕┃偒╘╗┒偒╉┒偅╄║╇┃╌║╗╈╕╉╈╕╈║╆╈┃偕╈╍╈╆╗╌偒║┑┵╘╊╊╈╇┏┃偄╏╏┒做╈╄╗╋╈╕┃╋偒╘╖╌║╊┃╆╄╓偄╅╏╈┃偒╉┃偒╓╈╕╄╗╌偒║┃偒╙╈╕┃▱┗┓▃倦┃偗╒┃┎┛倘▃倦┃偗╈═╓╈╕╄╗╘╕╈┃╈╛╗╕╈═╈╖┑┰偒╘║╗╌偑╊┃╙╌╄┃倔┛▴┃偏╒偑╊┏┃僴▴┃倳┹倦┃偓╌╓╈┃做╌╗╋┃偖╗╄╌║╏╈╖╖┃╖╗╈╈╏┃╆╏╄═╓╖┑┃┃┘└ザ┃偏╒做┒偏╒偖╖┃┵┪┒倘├┃假偒做║╏╈╄╇ԃ╆╄╅╏╈┃偖╗╄║╇╄偕╇┑┨╛╗╈║╖╌╒║┃偆╄╅╏╈╖┃╄║╇┃╏╒做┃偑偒╌╖╈┃偓╕╈┒偄═╓╏╌╉╌╈╕╖┃╄╕╈┃╄╙╄╌╏╄╅╏╈┃偄╖┃偒╓╗╌偒║╖┑▏╒╆╄╏┃倲偖╆╌╏╏╄╗偒偕┝┷┦┻倲倃╌╖┃╖╗╄║╇╄偕╇┃┋┕┑┘╛└┓┒候┃偒╙╈╕┃┒倕┓▃倃偗╒┃┚┓▃倦┌┑┃┃┃┲╓╗╌偒║┝┃┃┰╈╇╌偘═┒倶╗╄╅╒╆╁锥բ唁ф╌▀݂␂猀
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Unison DB9M Pin Signal Name
1 Not Connected
2 Receive Data (RX)
3 Transmit Data (TX)
4 Data Terminal Ready (DTR)
5 Ground
6 Data Set Ready (DSR)
7 Request To Send (RTS)
8 Clear To Send (RTS)
9 Not Connected

Synchronization Accuracy:
GPS Receiver Accuracy:  <30 nanoseconds to GPS Time when locked.*
ΝTP Timestamp Accuracy:  <10 microseconds @ 200 packets/second (200,000 clients).
NTP Client Synchronization Accuracy:  Network factors can limit LAN synchronization accuracy
to 1/2 to 2 milliseconds, typical.
* <100 nanoseconds to UTC. Constraints in the official GPS specification prohibit claiming an ac-
curacy to UTC better than 100 nanoseconds.

Supported IPv4 Protocols:
SNTP, NTP v2, v3, v4 and broadcast/multicast mode; MD5 authentication and autokey
SSH 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
HTTP

Supported IPv6 Protocols:
SNTP, NTP v2, v3, v4 and broadcast/multicast mode; MD5 authentication and autokey
SSH server with “secure copy” utility, SCP
SNMP v1, v2c, v3 with Enterprise MIB
TIME and DAYTIME server
SYSLOG
Note:  See Chapter 6 - IPv6 Information for details.

Optional PTP/IEEE-1588 Grandmaster:
IEEE-1588-2008 (v2) and IEEE-1588-2002 (v1)
PTP Timestamp Resolution:  1 microsecond.
PTP Slave Synchronization Accuracy to the Grandmaster:  10 microseconds, typical, 
 network topology dependent.
Note:  See Appendix H - Precision Time Protocol for more information.
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Power:
90-264 VAC, 47-63 Hz, 0.5 A Max. @ 120 VAC, 0.25 A Max. @ 240 VAC
110-370 VDC, 0.5A Max @ 120 VDC
3-Pin IEC 320 on rear panel, 2 meter line cord is included.

DC Power (option):
38-72 Vdc, 1.5A maximum.
3-position terminal block on rear panel: +DC IN, SAFETY GROUND, -DC IN
Floating power input: Either “+” or “-” can be connected to earth ground.)

Size:
Chassis:    1.75”H x 17.0”W x 10.75”D
Antenna:    3.5” Dia. x 2.5” H
Weight:      < 5 lb. (2.70 kg.)

Environmental:
Operating Temperature:   0° to +50°C
Operating Humidity:    0 to 95%, non-condensing
Storage Temperature:   -40° to +85°C
Antenna Operating Temperature:  -40° to +85°C

Optional Outputs:
See Chapter 2 - Physical Description for more information on these outputs.

1 PPS:  Positive TTL pulse @ 50Ω or RS-422 levels.
:LGWK���User-selectable to 20 us, 1 ms, 100 ms, 500 ms.
$FFXUDF\�  < 30 nanoseconds to GPS Time when locked.*
6WDELOLW\�� TDEV < 20 ns, τ < 105 seconds.
&RQQHFWRU��77/����Rear-panel BNC jack labeled “1 PPS”.
&RQQHFWRU��56��������Rear-panel DB-9M jack labeled “1PPS RS-422”.
3LQRXW��56������  Pin 3 is +signal.  Pin 6 is -signal.  Pin 5 is GND.
* <100 nanoseconds to UTC. Constraints in the official GPS specification prohibit claiming an 
accuracy to UTC better than 100 nanoseconds.
1RWH�  To change the pulse width refer to the ERWQRVU and ERWQRVUEQPHKI commands in Chapter 
5- Control and Status Commands.

AM Code:  1 Vrms @ 50Ω, 1 kHz carrier.
6LJQDO�  Amplitude-modulated (AM), 3:1 ratio.
)RUPDW�  User-selectable to IRIG-B (120/IEEE-1344, 122, 123), NASA-36, 2137.
&RQQHFWRU���Rear-panel BNC jack labeled “AM CODE”.
1RWH�� To change the time code format refer to the ERWQRVU and ERWQRVUEQPHKI commands in 
Chapter 5 - Control and Status Commands.
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