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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 number.  You will be 
asked for contact information, including your name, address, phone number and e-mail address.

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 shipping to us.  
Be sure the RMA number is clearly identified on 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.  Call and ask for a customer service agent.  It is important to contact us first as many prob-
lems 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 the equipment has failed and you 
want EndRun to perform the repairs, we will issue you an RMA number.  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 shipping to us.  Customer is responsible 
for shipping costs to and from EndRun Technologies.  Be sure the RMA number is clearly identified 
on 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 neces-
sary 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.

EndRun Contact Information
Address: EndRun Technologies
  2270 Northpoint Parkway
  Santa Rosa, California 95407
  U.S.A.
Phone: (707)573-8633
Fax: (707)573-8619
Sales: 1-877-749-3878 or (707)573-8633
  sales@endruntechnologies.com
Support: 1-877-749-3878 or (707)573-8633
  support@endruntechnologies.com
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ChapterOneIntroductionThe Tycho FᘧMA Frequency Reference id a high-performance, cost-effectife system that providet highly-precise ti@e and frequency outputs.  The Tycho iAcludet 1 PPS and IRIG-B as standard out-puts plus an RS-232 serial port.  In additi_n, a network port which iAcludet many protocols iAcludiAg TELNET, FTP, DHFᘳ, SNMP, and SSH id a standard Tycho feature.IAcorporatiAg a dual-frequency receifer with digital cellular (800 MHz) and PFᘶ (1.9 GHz) capa-bility, the Tycho uset the FᘧMA wirelets iAfrastructure to precisely synchr_nize itself to Universal CoordiAated Ti@e (UTC) to the 10-microseconds level of accuracy.  The frequency of the iAterAal oscillator id didcipliAed to match the frequency of the UTC ti@edcale to the low parts iA 1012 level of accuracy over 24-hour obserfati_A iAterfals.For more detailed iAformati_A that id Aot iAcluded iA thid @anual, and liAkt to other sitet, please vidit our website:  http://www.endru^technologiet.com. There you can also download firmware upgradet, the latest @anuald and other documeAtati_A. Main FeaturesOverviewThe Tycho id composed of a Fᙒde Difidio^ MultiCle Accets (FᘧMA) ti@e and frequency engine in-tegrated with an IBM-PC compatible fanlets, convecti_^-cooled 133 MHz FᘳU with i^tegral ethernet i^terface and a power supCly.  N_^-volatile storage of the embedded Li^ux operati^g system and the Tycho apClicati_^ software it via FLASH @emory.Standard FeaturesIn addidi_^ to sourding a precidio^ 1PPS ti@i^g reference and an IRIG-B ti@e code output, your Tycho Frequency Reference included a serial and network port.  The Tycho can be @anaged via the network port or a local console o^ the RS-232 serial port.  See Chapder 4 - FᙒAtrol and Status Fᙒ@-mands for more informati_^.Secure Network InterfaceAn ethernet port it provided at a standard feature of the Tycho Frequency Reference with a wide vari-ety of protocold includi^g SNMP with Enterpride MIB, SSH, TELNET, and FTP.  Refer to Chapder 2 - Batic InstallatiBA for informati_^ to help you set up your network interface.  The includio^ of SNMP v4 and SSH Crovided a very secure network interface and allowd you to safely perform moni-tori^g and maintenance activitied over the network.  Security-conshe b遆ludio^ oecere @aыe vҀԄ瀀　

http://www.endruntechnologies.com
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Easy Installation
Its standard 1U high, 19” rack-mountable chassis and indoor-mounted, magnetic-base antenna make 
installation simpler compared to GPS products.  The antenna and rackmount 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).  

Free FLASH Upgrades
Firmware and configurable hardware parameters are stored in non-volatile FLASH memory, so the 
Tycho 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 products 
available to our customers free of charge.

 CDMA Timing-
 How It Works

The CDMA time and frequency engine in the Tycho receives  transmissions from base stations, 
also known as cell sites, that are operating in compliance with the TIA/EIA IS-95 standard for Code 
Division Multiple Access (CDMA) mobile telecommunications.  This system requires a means of 
synchronizing the base stations throughout the network so that neighboring cells do not interfere with 
each other and so that calls can be efficiently transferred between the base stations, without inter-
ruption, as the mobile user traverses the cell coverage areas.  This ‘soft hand-off’ feature means that 
the mobile telephone must be able to ‘hitlessly’ drop one base station and pick up the next one.  To 
do this, the telephone must be able to calculate the relative difference in time between the codes that 
modulate the signals from each of the base stations, which again, requires that the base stations be 
synchronized.

The system designers chose the Global Positioning System (GPS), which is itself a CDMA-based 
system, as the means of maintaining synchronization, and they defined system time to be GPS time.  
Each base station throughout the system contains one or more high-performance GPS timing receiv-
ers with sophisticated algorithms that control either an extremely stable ovenized quartz crystal oscil-
lator or a Rubidium vapor atomic frequency standard.  Such elaborate means are needed to meet the 
very difficult operating specifications required by the TIA/EIA IS-95 standard.  The base station time 
synchronization must remain within 10 microseconds of GPS time over periods as long as twenty-
four hours during which GPS satellite signals might not be available (typically due to antenna/cable 
failure, damage or vandalism) and in an environment where large ambient temperature swings may 
occur.  Equipment capable of meeting these requirements is at the current state-of-the-art.

The CDMA time and frequency engine in the Tycho receives the same initialization signals transmit-
ted by the base stations that are used by the mobile telephones to establish their synchronization to 
system time.  The mobile telephones cannot communicate in the system until they have established 
synchronization with the received spread spectrum encoded waveform.  Unlike the mobile tele-
phones, once this synchronization has occurred, the CDMA time and frequency engine in the Tycho 
has all of the information that it needs to perform its function of delivering accurate UTC time to a 
network of computers.  The mobile telephone must decode much more information, establish two-
way communications with the base station, and be a paid subscriber to performs its function of plac-
ing and receiving calls.
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After configuring these parameters in your terminal, apply power to the Tycho.  After about 20 sec-
onds, your terminal should display a sequence of boot messages similar to these:

���������������������������������������������������
����������������.KPWZ�$QQVNQCFGT�X�����������������
���������������������������������������������������
&GHCWNV�TQQV�HKNG�U[UVGO��(#%614;
6Q�QXGTTKFG�CPF�DQQV�VJG�72)4#&'�RCTVKVKQP�V[RG�Ŏ72)4#&'ŏ�YKVJKP���UGEQPFU���
�����

These lines are the Linux bootloader boot prompt.  This prompt will timeout after 5 seconds and the 
Linux kernel and the factory default Tycho root file system will be loaded.  When the Linux kernel 
is loaded from FLASH memory into RAM a long list of kernel-generated, informational messages is 
displayed as the kernel begins execution and the various device drivers are initialized:  

$QQVKPI�.KPWZ�YKVJ�(#%614;�TQQV�HKNG�U[UVGO���

��������������.KPWZ�-GTPGN�X������������9GF�#WI�������������76%�����
$+15�RTQXKFGF�RJ[UKECN�4#/�OCR�
$+15������������������������������������H����
WUCDNG�
$+15�����������������������������������������
WUCDNG�
��/$�.19/'/�CXCKNCDNG�
1P�PQFG���VQVCNRCIGU������
\QPG
���������RCIGU�
\QPG
���������RCIGU�
\QPG
������RCIGU�
&/+�PQV�RTGUGPV�
-GTPGN�EQOOCPF�NKPG��EQPHKI����������KPKVLHHU���EQPUQNG�VV[5��������TQQV��FGX�
OVFDNQEM��NQCFATCOFKUM���TY
+PKVKCNK\KPI�%27��
%CNKDTCVKPI�FGNC[�NQQR����������$QIQ/+25
/GOQT[�������M������M�CXCKNCDNG�
���M�MGTPGN�EQFG������M�TGUGTXGF�����M�FCVC����M�
KPKV���M�JKIJOGO�
%JGEMKPI�KH�VJKU�RTQEGUUQT�JQPQWTU�VJG�92�DKV�GXGP�KP�UWRGTXKUQT�OQFG����1M�
&GPVT[�ECEJG�JCUJ�VCDNG�GPVTKGU�������
QTFGT�����������D[VGU�
+PQFG�ECEJG�JCUJ�VCDNG�GPVTKGU�������
QTFGT�����������D[VGU�
/QWPV�ECEJG�JCUJ�VCDNG�GPVTKGU������
QTFGT����������D[VGU�
$WHHGT�ECEJG�JCUJ�VCDNG�GPVTKGU�������
QTFGT����������D[VGU�
2CIG�ECEJG�JCUJ�VCDNG�GPVTKGU�������
QTFGT�����������D[VGU�
%27��#/&�����&:���9$�UVGRRKPI���
%JGEMKPI�ŎJNVŏ�KPUVTWEVKQP����1-�
215+:�EQPHQTOCPEG�VGUVKPI�D[�70+(+:
2%+��7UKPI�EQPHKIWTCVKQP�V[RG��
2%+��2TQDKPI�2%+�JCTFYCTG
2%+��2TQDKPI�2%+�JCTFYCTG�
DWU����
.KPWZ�0'6����HQT�.KPWZ����
$CUGF�WRQP�5YCPUGC�7PKXGTUKV[�%QORWVGT�5QEKGV[�0'6�����
+PKVKCNK\KPI�46�PGVNKPM�UQEMGV
5VCTVKPI�MUYCRF
,((5��XGTUKQP������
%�������4GF�*CV��+PE���FGUKIPGF�D[�#ZKU�%QOOWPKECVKQPU�#$�
5GTKCN�FTKXGT�XGTUKQP�����E�
������������YKVJ�/#0;A21465�5*#4'A+43�5'4+#.A2%+�GPCDNGF
VV[5���CV��Z��H��
KTS������KU�C������#
VV[5���CV��Z��H��
KTS������KU�C������#
VV[5���CV��Z��G��
KTS������KU�C�56�����
VV[5���CV��Z��G��
KTS������KU�C�56�����
UE���AYFV��%$#4���Z���FH���
UE���AYFV��//%4�#NKCUKPI�GPCDNGF�
UE���AYFV��9&6�FTKXGT�HQT�5%����KPKVKCNKUGF�
4#/&+5-�FTKXGT�KPKVKCNK\GF�����4#/�FKUMU�QH������-�UK\G������DNQEMUK\G
REPGV���E�X����������������VUDQIGPF"CNRJC�HTCPMGP�FG
2%+��'PCDNKPI�FGXKEG�����F���
������ ������
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Using netconfig to Set Up Your IP
The script file PGVEQPHKI will configure the TCP/IP network parameters for your 琀 l
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Check Network Operation
With your Tycho network parameters properly configured, you are ready to test the setup using RKPI 
from a server or workstation that is able to access the network connected to the 
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Using SSH
When establishing a UUJ connection with your Tycho, logging in directly as root is  permitted.  When 
you log in as root via a UUJ session with the Tycho, this banner will be displayed:

��������������������������������������������������������������������������������
��������������9GNEQOG�VQ�6[EJQ�%&/#�55*�EQPUQNG�QP���EU[U�[QWT�FQOCKP
��������������������������������������������������������������������������������

TQQV"EU[U�[QWT�FQOCKPŏU�RCUUYQTF�

Here you may log in as “root” with password “endrun_1”.  After correctly entering the password the 
sign on message is shown.  It identifies the host system as Tycho and shows the software part number, 
version and build date:

6[EJQ�%&/#���������������X������(TK�#WI�������������76%�����
6[EJQ�%&/#
TQQV"EU[U�`�� 

This last line is the standard Tycho CDMA shell prompt.  The Tycho uses the DCUJ shell, which is 
the Linux standard, full-featured shell.  After configuring the unit, you should change the passwords 
using the EU[URCUUYF command issued from the shell prompt.

Issuing�GZKV will close the�UUJ session.

Using HTTP
You may monitor the status of the Tycho via the HTTP interface.  For security reasons, you may not 
change any settings via the HTTP interface.  See Chapter 5 - HTTP Interface for more information.

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�#RRGPFKZ�%���50/2���

7R�GLVDEOH�7HOQHW�XVH�WKH�KPGVFEQPHKI�FRPPDQG���7R�GLVDEOH�66+��6103�DQG�+773�VHH�#RRGPFKZ�&�
��5GEWTKV[��&KUCDNKPI�2TQVQEQNU��

 Connecting Instruments
 to the Tycho
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 Available User Commands
&200$1' )81&7,21
accessconfig Interactive shell script that guides the user in configuring 

VGNPGV, UUJ and UPORF access to the Tycho that is limited to 
specific hosts.  The resulting /etc/hosts.allow and 
/etc/hosts.deny files are saved to the non-volatile FLASH disk.  
Factory default configuration allows access by all hosts.

cdmacaldelay Prints the calibration delay to the console.
cdmachannelset Prints the current CDMA channelset being used.  It can be 

one of North American Cellular, South Korean Cellular, North 
American PCS, Indian Cellular or Japanese Cellular.

cdmaleapconfig Guides the user in configuring the way in which UTC leap sec-
onds are handled:  either automatically via CDMA basestation 
transmissions or by user-entered current and future leap second 
parameters.

cdmaleapmode Prints the current CDMA leap second mode of operation, either 
automatic or user-entered.  If user-entered, prints the current 
and future leap second values.

cdmastat Prints the CDMA Subsystem status information to the console.
cdmaversion Prints the CDMA firmware and FPGA version information to 

the console.
cpuopts Returns the current settings for any installed, user-selectable 

outputs from the CPU Module.  These are 1PPS, AM Code and 
the optional Programmable TTL Output.

cpuoptsconfig An interactive script that allows the user to modify the settings 
for the CPU Module outputs 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.
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 Detailed Command 
 Descriptions

accessconfig
This command starts an interactive shell script that will allow the root user to configure limitation of 
VGNPGV, UUJ and UPOR access to the Tycho.  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:  /etc/hosts.allow and /etc/hosts.deny.  These are non-volatilely stored 
in the FLASH disk /boot/etc directory.  You must reboot the Tycho after running this script for the 
changes to take effect. 

 Set:    CEEGUUEQPHKI

 Tycho response:   Interactive shell script is started.

cdmacaldelay
This command displays the current calibration delay setting.  The allowable calibration delay range is 
+500000 to -500000 nanoseconds.

 Query:    EFOCECNFGNC[

 Tycho response:   +0 nanoseconds

cdmachannelset
This command displays the CDMA channelset currently being used by the CDMA Subsystem.  It can 
be one of:  North American Cellular, South Korean Cellular, North American PCS, Indian Cellular or 
for certain units, Japanese Cellular.

 Query:    EFOCEJCPPGNUGV

 Tycho response:   %JCPPGNUGV�KU�0QTVJ�#OGTKECP�2%5

cdmaleapconfig
Leap seconds affect NTP, UTC and Local Time (not GPS Time).  Leap second insertions occur about 
once every two years.  This command starts an interactive shell script that will guide the root user in 
configuring the way that UTC leap seconds are handled.  

There are two different modes for handling leap second insertions: automatic and user-entered.  The 
Tycho is shipped from the factory in user-entered leap second mode with the current and future leap 
second values set appropriately.  You will need to change these values the next time a leap second is 
pending.  The interactive script is very detailed in explaining how these values are obtained and used.  
There is also more information in Appendix E - Leap Seconds.  

 Query:    EFOCNGCREQPHKI

 Tycho response:   Interactive shell script is started.
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cdmaleapmode
This command displays the CDMA leap mode of operation currently configured.  There are two 
modes:  automatic and user-entered.  If the mode is user-entered, then the values of the configured 
current and future leap seconds are also displayed.

 Query:    EFOCNGCROQFG

 Tycho response:  
� � %&/#�.GCR�5GEQPF�/QFG�KU�75'4���%WTTGPV�.5�������(WVWTG�.5�����

cdmastat
This command allows the user to query the status of the CDMA Subsystem.  During normal opera-
tion, a Linux daemon (SYSTIMED) polls the CDMA Subsystem every eight seconds.  The results 
of this poll are used to steer the system clock and are saved to a log fi
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DAC Control Over-Range: This bit indicates that the electronic frequency control DAC for the 
oscillator has reached either the high (55000) or low (10000) limit while locked to the CDMA sig-
nal.  Unless the unit is being subjected to out-of-specification environmental conditions, this would 
indicate that the oscillator frequency has drifted near to the end of life region.  This should normally 
only occur after about ten years of operation.  The unit will continue to function until the oscillator 
frequency finally reaches one of the actual DAC endpoints.  The unit should be returned to the factory 
for oscillator replacement at the customer’s convenience.

No Signal Time-Out: This bit indicates that the unit has not been able to acquire a CDMA 
signal for one hour while the Time Figure of Merit has been equal to the TFOM Fault Level (see the 
UGVVHQOHNVNXN command).  This could be due to a variety of reasons.  If there are no other faults 
that could explain the inability to receive a signal, then there could be an or antenna failure.  If the 
condition persists indefinitely, and a problem with the antenna is not evident, the unit may need to be 
returned to the factory for repair.

FPGA Config Fault: This bit indicates that the microprocessor was unable to configure the 
FPGA.  This would be a fatal fault and the unit should be returned to the factory for repair .

FLASH Write Fault: This bit indicates that the microprocessor was unable to verify a write 
to the FLASH non-volatile parameter storage area.  This should not ever occur under normal opera-
tion.  This fault would cause erratic operation at the next power cycling since important parameters 
could be corrupt.  The unit should be returned to the factory for repair. 

Local Oscillator Fault: This bit indicates that the receiver Local Oscillator Phase Locked Loop 
(PLL) synthesizer is either unlocked or has failed.  This condition should not normally occur unless 
the unit is subjected to out-of-specification environmental conditions.  Otherwise, this would be a 
fatal fault and the unit should be returned to the factory for repair (1-877-749-3878).

Time Input Fault:  This bit indicates that the microprocessor received an erroneous time 
input from the CDMA Subsystem.  Do NOT do a power cycle in an attempt to clear this fault.  If the 
condition persists please report it to the factory.

No Polling Events:  This bit indicates that the CDMA Subsystem is not receiving polling 
requests from the Linux Subsystem.  This could be due to a hardware or software failure.  If the con-
dition persists after cycling the power to the unit, this is a fatal fault and the unit should be returned to 
the factory for repair.

The example response indicates that there has been a period without tracking a CDMA signal that 
exceeded the time-out period, that there was a FLASH Write Fault and that there is a Local Oscillator 
PLL fault.

 Query:    EFOCUVCV

 Tycho response: 
� .1%-'&�6(1/���������������������������������������������������������������#
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configure your unit for local-manual operation and set up the local offset and the  DST start and stop 
times using csystimemodeconfig.

 Query:    EU[UVKOGOQFG

 Tycho response:   6KOG�/QFG���.1%#.A/#07#.
� � � � � .QECN�6KOG�1HHUGV�HTQO�76%�������
JCNH�JQWTU�
� � � � � &56�5VCTV�/QPVJ���#RT�5WPFC[����UV��*QWT�����

� � � � � &56�5VQR��/QPVJ���1EV�5WPFC[���.CUV�*QWT�����

csystimemodeconfig
This command starts an interactive shell script that will allow the user to configure the time mode of 
the time code output or optional Serial Time Output.  Options are GPS, UTC, Local-Auto and Lo-
cal-Manual.  These settings have no effect on the operation of the underlying Linux operating system 
time.  It ALWAYS operates in UTC.

By default, the unit is configured to operate in UTC time mode.  If you need to modify this  setting, 
you must run this script as root.  Settings made using this command are non-volatile.

 Set:    EU[UVKOGOQFGEQPHKI

 Tycho response:   Interactive shell script is started.

csysversion
This command displays the firmware version and build date of the Linux Subsystem (root file sys-
tem).

 Query:    EU[UXGTUKQP

 Tycho response: 
  Tycho CDMA 6010-0042-000 v 1.00 Fri Aug 20 22:38:21 UTC 2004

eraserootfs_1
This command erases the UPGRADE root file system FLASH partition in preparation for performing 
a Linux Subsystem firmware upgrade.  See Appendix B - Upgrading the Firmware for more infor-
mation.

 Set:    GTCUGTQQVHUA�

 Tycho response:   Erase progress as percent is shown.

help
This command displays a list of the Tycho commands (not Linux commands).  To get help on a par-
ticular command you would type JGNR, followed by the command.

 Query:    JGNR

 Tycho response:   Tycho commands are displayed.

 Query:    JGNR�EFOCUVCV

 Tycho response:   Information specific to the EFOCUVCV command is displayed.
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inetdconfig
This command starts an interactive shell script that will allow the user to configure the list of protocol 
servers which are started by the KPGVF server daemon running in the Tycho.  Three protocol serv-
ers may be configured:  TIME, DAYTIME,  and TELNET.  By default, the unit is configured to start 
all of these protocol servers.  If you need to disable start-up of some or all of these, 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 the /etc/inetd.conf file, which is non-volatilely stored in the FLASH disk /boot/
etc directory.  You must reboot the Tycho after running this script for the changes to take effect.

 Set:    KPGVFEQPHKI

 Tycho response:   Interactive shell script is started.

netconfig
This command starts an interactive shell script that will allow the user to configure the IP network 
subsystem of the Tycho.  By default, the unit is configured to configure itself using the Dynamic Host 
Configuration Protocol (DHCP).  If you need to set up static IP configuration, you must run this script 
as root from the RS-232 serial I/O port during the installation process.  Refer to Chapter 2 - Using 
netconfig to Set Up Your IP for details on the use of the command.

This script creates or modifies these files:  /etc/HOSTNAME, /etc/hosts, /etc/networks, /etc/resolv.conf 
and /etc/rc.d/rc.inet1.  All of these are non-volatilely stored in the FLASH disk /boot/etc
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upgradekernel
This script allows the user to change the Linux kernel firmware.  It requires one argument:  the path 
to the file to be uploaded to the Tycho.  Changing the Linux kernel firmware will enable IPv6 opera-
tion and should only be done if you have a requirement for IPv6.  See Appendix G - IPv6 Informa-
tion and Performing the Linux Kernel Upgrade in Appendix B - Upgrading the Firmware for more 
information.

 Set    WRITCFGMGTPGN��VOR�PGYMGTPGNKOCIG

 Tycho response:   Interactive shell script is started. 

 Reh
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 <SOH>DDD:HH:MM:SSQ<CR><LF>

<SOH> is the ASCII Start-of-Header character (0x01)
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
Q  is the time quality indicator and may be either:
  <space> ASCII space character (0x20) which indicates locked
  ?  ASCII question mark (0x3F) which indicates 
    ?

 

tĀ

DDD

�"

?

ཆ

DD=

DDDDDDDD=DD?
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<CR> is the ASCII carriage return character (0x0D). 
  The first <CR> is the on-time character.
<LF> is the ASCII line feed character (0x0A).

1(1$��
<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)

1(1$�
<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).

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 added 
to the Tycho product line are GGA, GLL, GSA, RMC, VTG and ZDA.  However, position and navi-
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Digital Time Code Formats

If you have selected time code as the output on the Digital Buffer Module then its format will be the 
same format as that on the standard CPU Module AM Code connector.  This format can be changed 
via console command ERWQRVUEQPHKI (see Chapter 3).

Direct Digital Synthesizer (DDS)

An additional upgrade to the Programmable Digital Buffer Module provides access to the DDS that is 
resident on the Tycho CPU module.  Programmable synthesized pulse rates from 1 PPS to 10 MPPS 
in 1 PPS steps are available, including 1.544 MPPS or 2.048 MPPS.  The pulse rate is phase locked to 
the system oscillator.  However, the DDS output is not aligned with system time. 

If your Tycho has this option available then it will show up as “SYNTH” in the list of available selec-
tions for the Programmable Digital Buffer outputs.  The actual synthesizer frequency that is resident 
on the Tycho CPU module is set via console command ERWQRVUEQPHKI (see Chapter 3).  

Digital Buffer Module
The Digital Buffer Module adds four buffered outputs to your Tycho.  Signal levels are either TTL 
(BNC connectors) or RS-232 (DB9M connector).  The type of output is set up at the factory based on 
customer requirements and cannot be changed.  Available output types are on-time pulse rates from 1 
PPS to 10 MPPS, 1PPM, 1PP2S, or a digital time code, all aligned to system time, or a non-aligned 
synthesized rate.  (Note that for the RS-232 level outputs, rates above 1 MPPS are impractical due to 
the 30 V/us RS-232 slew rate limit.)  

If your Digital Buffer Module is set up for time code or synthesized rates then you can change the 
time code or rate via console command ERWQRVUEQPHKI.  The module configuration can be viewed 
by using console command RNWIKPQRVU (see Chapter 3).  For signal definition and DB9M con-
nector pinout see Appendix H - Specifications.  The example module below shows a Digital Buffer 
Module with four 10MPPS Outputs.
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You can view or change the user settings for each output by using the commands RNWIKPQRVU and 
RNWIKPQRVUEQPHKI (see Chapter 3 - Control and Status Commands).  Available selections for 
each user setting are:

T1 Framing Mode:  Unframed, SF (D4) and ESF (CRC6)
T1 Alarm Mode:  N/A*, None, AIS, SSM
T1 Line Build-Out:  1-133 feet, 133-266 feet, 266-399 feet, 399-533 feet, 533-655 feet
J。倅耄쀄瀁  者瀁퀀



T y c h o  C D M A  U s e r  M a n u a l46

C H A P T E R  F O U R

47 T y c h o  C D M A  U s e r  M a n u a l

O P T I O N A L  R E A R - P A N E L  O U T P U T S

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

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

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

���
������ ���

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

��� �� ���� ���
������ ����

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

��� �� ���� ���
������ ���

�����

����

�



T y c h o  C D M A  U s e r  M a n u a l48

C H A P T E R  F O U R

49 T y c h o  C D M A  U s e r  M a n u a l

O P T I O N A L  R E A R - P A N E L  O U T P U T S

If the Tycho loses CDMA signal lock then it will drift at a rate dependent upon the installed oscilla-
tor.  When it has drifted more than 1 microsecond the MTIE fault will be set and a Major Alarm will 
occur.  The list below summarizes the chart data.  It shows how long in holdover each oscillator will 
be until it exceeds the one microsecond threshold:

Medium-Stability OCXO: 1 hour
High-Stability OCXO: 3 hours
Ultra-Stable OCXO: 6 hours

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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http://httpd.apache.org
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 HTTP Interface 
 Description

For security reasons the web pages on the Tycho show status information only.  You cannot reconfig-
ure the Tycho except for upgrading firmware, which is done with several security measures in place.  
To reconfigure the Tycho 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 Tycho 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 D - 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 Tycho 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, and Firmware.  The subcategory links on this particular page are: IPv4 and IPv6.  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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6\VWHP�6WDWXV
Shows if any system fault is present.  If a system fault exists, go to the Faults Page to see which fault 
it is.

Receiver Page
This page contains information related to the CDMA Receiver.  Data fields are:

6WDWH
Shows whether the CDMA receiver is locked or not.

7)20
Shows the current TFOM value.  See Appendix A - Time Figure of Merit for more information.

$*&
This is the automatic gain control (AGC) DAC byte, 0 to 255, with larger numbers implying higher 
RF gain.  With good signal conditions this value is typically 150 to 220.

615
The signal-to-noise (SNR) ratio is an indicator of the CDMA signal quality.  This number must typi-
cally be greater than 2.5 for the instrument to acquire a signal.  But once it has locked, it can maintain 
lock at lnu圀䬀̀伀䐀唀 ger nu
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&ORFN�&DOLEUDWLRQ
This field shows the clock calibration delay which is used to advance or retard the clock in order to 
compensate for antenna cable length or other external hardware.  Use the UGVEFOCECNFGNC[ com-
mand to change this setting.

Receiver (Oscillator) Page
This page shows receiver oscillator control information such as:

2VFLOODWRU�7\SH
This field shows the oscillator type that is installed in the Tycho.  It will be either a TCXO or a MS-
OCXO.  The standard oscillator is the TCXO.  If you purchase an oscillator upgrade this field will 
show MS-OCXO, HS-OCXO or US-OCXO.

'$&
Is the upper 16 bits of the oscillator voltage control DAC word, 0 to 65535, with larger numbers 
implying higher oscillator frequency.  Typical range is 20000 to 38000.

0HDVXUHG�7LPH�(UURU
The measured time error is the last measured time offset while locked.

7LPH�'HYLDWLRQ
This field shows the time deviation (TDEV) of measurements.

2VFLOODWRU�$JHLQJ�5DWH
This field shows the regression computed oscillator ageing rate per day.  There is a several-hour delay 
before the first measurement is shown.

&RQWURO�/RRS�7$8
This is the oscillator control loop averaging time constant.

&RDVW�'XUDWLRQ
The coast duration is the number of seconds in coast mode (unlocked).

(VWLPDWHG�7LPH�(UURU
This field shows the estimated time error when in coast mode.

,QWHUQDO�&KDVVLV�7HPSHUDWXUH
This field shows the internal temperature in °C.

Clock Page
This page shows the configuration of the Tycho except for any optional I/O which is listed on the I/O 
page.  Fields are:

7LPH�0RGH
This field shows the current time mode setting.  Possible settings are UTC, GPS, Local-auto and 
Local-manual.  This setting will affect the time displayed on the Time Code Output and any optional 
Serial Time Output.  To change the time mode setting use the front-panel keypad/display or the 
EU[UVKOGOQFGEQPHKI command via the network/serial port.  Note:  Local-auto derives the local 
offset and DST from the information embedded in the CDMA timing signal.  Local-manual derives 
the local offset and DST from information entered by the user.
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the system boots normally, then you should resolve the problems with the previous upgrade and re-
perform it.

Performing the Linux Kernel Upgrade 
The Tycho 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 EU[UXGTUKQP at the network/
serial port.

To upgrade your kernel, log in as the root user to the Tycho using the local console serial I/O port, 
VGNPGV or UUJ and perform these operations:

If you are using HVR to perform the upgrade, transfer the previously downloaded file using binary 
transfer mode from the remote host to a temporary location on your Tycho using FTP.  The IPv6 
kernel image will be named with the software part number like: 6010-0041-100.bzimage.  When fol-
lowing the instructions below, substitute the name of the actual kernel image that you are installing 
for 6010-0041-100.bzimage.  Issue these commands from the console of your Tycho:

HVR�TGOQVGAJQUV�    {perform ftp login on remote host}

DKP     {set transfer mode to binary}

IGV���������������D\KOCIG��VOR  {transfer the file}

SWKV               {close the ftp session after transfer }

If you are using UUJ, you may open a command window on the remote computer and securely trans-
fer the root file system image using UER from the remote computer to your Tycho.  A command like 
this should be used:

UER�ŌR���������������D\KOCIG�TQQV"EU[U�[QWT�FQOCKP��VOR

The kernel upgrade utility is executed with a single argument passed on the command line: the path 
to the previously uploaded kernel image file.  For example:

WRITCFGMGTPGN��VOR���������������D\KOCIG

The kernel upgrade utility verifies the integrity of the file, reads the kernel version information, pres-
ents it to you and asks you to verify before replacing the old kernel image.  If you verify, it will then 
erase the old image and write the new one in its place.  The erase and write operation takes about 10 
seconds.

CAUTION

$�SRZHU�IDLOXUH�GXULQJ�WKH�NHUQHO�HUDVH�DQG�ZULWH�RSHUDWLRQ�ZRXOG�UHQGHU�\RXU�XQLW�XQERRWDEOH���,W�LV�
KLJKO\�DGYLVDEOH�WR�SOXJ�\RXU�XQLW�LQWR�D�836�ZKLOH�SHUIRUPLQJ�WKH�NHUQHO�XSJUDGH�

Performing the CDMA Subsystem Upgrade
To perform this upgrade, log in as the root user to the Tycho using either the local console serial I/O 
port, VGNPGV or UUJ and perform these operations:
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In about ten seconds, the CDMA Subsystem application start-up messages should appear:

(9���������������X��������#WI�����������������
(2)#���������������X�����
�

The firmware version should match that of the binary file that you uploaded.  At this point, the 
WRITCFGEFOC script terminates its execution, and you will again have the standard Tycho console 
prompt.

After about one minute, you should query the CDMA firmware version using the command:

EFOCXGTUKQP

The upgraded version information should be displayed.

Problems with the CDMA Subsystem Upgrade
Should you have difficulties with the upgrade due to a corrupt file, power failure during upload, or 
other accident, do not be alarmed.  Even though you may have lost the existing application program, 
the CDMA Subsystem bootloader program will remain intact.  On boot up, it will check to see if a 
valid application program is in the FLASH memory.  If there is not, it will immediately go into the 
‘waiting for download’ mode.  You may verify this by issuing this command:

ECV����FGX�CTOAWUGT

You should now see the ‘C’ character being received every three seconds.  This is the character that 
the CDMA Subsystem bootloader sends to indicate to the XMODEM utility that it is wating for a 
download.  You may now retry the upload procedure, assuming that you have corrected any original 
problem with the bina$᠀հMӀՠM֠рհ䐀䜀̀匀唀倀䤰ѐԅ倆唠Ր฀ԀҀѰӀ

Y嘀䔠ѐӰȎmand:
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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:

WRITCFGEFOC��VOR��������������A�����DKP



 http://www.net-snmp.org




T y c h o  C D M A  U s e r  M a n u a l7



T y c h o  C D M A  U s e r  M a n u a l72

A P P E N D I X  C

73 T y c h o  C D M A  U s e r  M a n u a l

S I M P L E  N E T W O R K  M A N A G E M E N T  P R O T O C O L  ( S N M P )

IMPORTANT

$IWHU�HGLWLQJ��GVE�UPORF�EQPH��\RX�PXVW�FRS\�LW�WR�WKH��DQQV�GVE�GLUHFWRU\�DQG�UHERRW�WKH�V\VWHP���,W�LV�
YHU\�LPSRUWDQW�WR�UHWDLQ�WKH�DFFHVV�PRGH�IRU�WKH�ILOH��UHDGDEOH�RQO\�E\�TQQV���VR�EH�VXUH�WR�XVH�ER��R�
ZKHQ�SHUIRUPLQJ�WKH�FRS\���'XULQJ�WKH�ERRW�SURFHVV��WKH�ILOHV�FRQWDLQHG�LQ�WKH��DQQV�GVE�GLUHFWRU\�DUH�FRS�
LHG�WR�WKH�ZRUNLQJ��GVE�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 Essential SNMP) 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 Tycho via v3 of SNMP, you will have to configure two files:

/etc/snmpd.conf
/boot/net-snmp/snmpd.conf

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 Tycho, 

9ou susd fi0 Ondon
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them to the /boot/etc 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 /etc/apache/httpd.conf 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>

� Disabling Protocols
You may completely disable any of the following protocols:  Telnet, TIME, DAYTIME, SSH, SNMP 
and HTTP.  

Disable Telnet, TIME and DAYTIME
To disable Telnet, TIME and DAYTIME use the KPGVFEQPHKI command.  KPGVFEQPHKI modi-
fies the /etc/inetd.conf file which is read by KPGVF to start-up various protocol server daemons when 
requests from remote hosts are received.  Currently, three servers are configurable via KPGVFEQP�

HKI:  TIME and DAYTIME, whose daemons are contained within the KPGVF daemon itself, and 
KP�VGNPGVF.  Any one or all of these may be enabled or disabled for start-up.

Disable SNMP and HTTP
To disable SNMP and HTTP, edit a system start-up script called /etc/rc.d/rc.local. This script starts 
several of the daemons running on the system.  You should follow the instructions contained in com-
ments in the file for disabling the UPORF�and JVVRF daemons.  Placing a 

.�圀䐀唀圀嘀̀

 daemons. ㌀
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IMPORTANT
$IWHU�HGLWLQJ�

 http://www.openssh.com
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Advanced users wishing to modify the configuration of the UUJF daemon should edit the /etc/sshd_
config file and then copy it to the /boot/etc directory of the Tycho.  Be careful to maintain the proper 
ownership and access permissions by using ER��R when copying the file.  At boot time, it will be 
copied to the /etc directory of the system ramdisk, thereby replacing the factory default configuration 
file.

To disable SSH, see Disable SSH above.

 HTTP
The HTTP server in the Tycho is built from the standard Apache/1.3.33 distribution from:

 http:/httpd.apache.org 

It uses HTTPS (HTTP over SSL) with mod_ssl (the Apache interface to OpenSSL). For more infor-
mation about this protocol, refer to http:/www.modssl.org.

HTTP and SSL use two files for the default configuration located in /etc/apache. These are httpd.conf 
and ssl.conf. Advanced users who need to modify the default configuration will need to edit these two 
files and copy them to the /boot/etc/apache directory. (See Using Edit above.)

For SSL it is recommended that new certificates are generated and installed on the Apache web server 
with mod_ssl. The current certificates included are located in /etc/apache/ssl.ctr, /etc/apache/ssl.csr, 
and /etc/apache/ssl.key. New certificates, CSRs, and private keys will need to be saved in /boot/etc/
apache/ssl.crt, /boot/etc/apache/ssl.csr, and /boot/etc/apache/ssl.key directories.

By default, the Apache server configuration file httpd.conf for httpd is factory-configured.  It contains 
the configuration directives that give the server its instructions.  Although not required, the directives 
may be changed by editing /etc/apache/httpd.conf, and then copying it to /boot/etc/apache.  Do not 
attempt to change the directives unless you have a real need to do so.

An excellent book which describes operation and configuration of the various HTTP directives and 
SSL configuration is: 

 Professional Apache, Wainwright, Wrox Press, 1999. 

To disable HTTP, see Disable SNMP and HTTP above.

 http:/httpd.apache.org
http:/www.modssl.org
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Background Information
Another way to get the leap second information is to go to the International Earth Rotation Service 
(IERS) website.  If a leap second is pending it will be posted by the IERS approximately six months 
in advance of  insertion.  This information is available in the latest Bulletin C at the (IERS) website:

http://www.iers.org

Leap seconds are inserted from time-to-time in order to keep UTC, which is derived from atomic 
time (TAI), in agreement with the Earth’s rotation rate.  Relative to TAI, the Earth’s rotation rate is 
slowing down.  This means that UTC must be retarded periodically in order to maintain agreement 
between UTC and the apparent daylength.  If this were not done, eventually UTC would drift out-of-
sync with Earth’s day and many astronomical and navigational problems would ensue.

The International Earth Rotation Service (IERS) is the organization responsible for measuring the 
relationship between UTC and the rotation rate of the Earth.  When the difference between UTC and 
apparent Earth time has exceeded a certain threshold, the IERS coordinates with the Bureau Interna-
tional of the Hour (BIH) to schedule the insertion of a leap second into the UTC time scale.  

The IERS publishes Bulletin C about 6 months in advance of each possible leap second insertion 
point.  Leap seconds may only be inserted at UTC midnight of June 30 or December 31.  Bulletin 
C confirms either that a leap second will or will not be inserted at the next possible insertion point.  
Since the introduction of leap seconds in 1961, they have been added approximately once every 18 
months.

The leap seconds which are needed for your Tycho are actually the difference between GPS-UTC.  
The GPS time scale began on January 6, 1980.  At that time, the UTC timescale had already under-
gone 19 leapsecond insertion events.  If you are obtaining your leap second information from the 
IERS website, you will need to subtract 19 from the TAI-UTC leap second values published there to 
obtain GPS-UTC, the number needed to set the current and future leap seconds for the Tycho.  At the 
time of this writing in July of 2005, TAI-UTC was 32 seconds and GPS-UTC was 13 seconds.

http://www.iers.org 
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 IEEE-1344 Bit Definition

%LW�3RVLWLRQ

%LW�'H¿QLWLRQ ([SODQDWLRQ

P50

Year, BCD1 Unit years

P51

Year, BCD2

P52

Year, BCD4

P53Year, BCD8P54

Not used

P55

Year, BCD10 Tens years

P56

Year, BCD20

P57

Year, BCD40

P58

Year, BCD80

P59

P6 Position identifier

P60

Leap second pending Set to one, 59 seconds prior to leap insertion

P61

Leap second 0 = add second, 1 = delete second

P62Daylight Savings Time pendingSet to one, 1 second prior to DST changeP63

Daylight Savings Time 1 = DST active

P64

Local offset sign 0 = +, 1 = -

P65

Local offset binary 1 Local offset from UTC time

P66

Local offset binary 2

P67

Local offset binary 4

P68Local offset binary 8P69

P7 Position identifier

P70

Local offset 1/2 homԠ˰ԠѠу

LocaЀ

P70

Day�

P69
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IPv6-Capable syslog-ng
To enable remote syslogging to an IPv6 host, you will need to edit the new /etc/syslog-ng.conf file 
and copy it to /boot/etc.  At boot time, the presence of both the U[UNQI�PI daemon and the boot/
etc/syslog-ng.conf 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 /etc/syslog.conf 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�倄耀々စ 瀀〄怅者倅倄Րsys

DUH͜VW�Jb�WK�쀅⁈WXSV��EXW�WKH\�DUH�QÑHZ�,3Y��FD0̆恃ༀ倀䤀

U[UNQIFLX偗䌏PI�ѩU[UNQIF��䰀䉔䀅倄
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T H I R D - P A R T Y  S O F T W A R E

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which 
gives you legal permission to copy, distribute and/or modify the software. 

Also, for each author’s protection and ours, we want to make certain that everyone understands that 
there is no warranty for this free software. If the software is modified by someone else and passed on, 
we want its recipients to know that what they have is not the original, so that any problems intro-
duced by others will not reflect on the original authors’ reputations. 

Finally, any free program is threatened constantly by software patents. We wish to avoid the dan-
ger that redistributors of a free program will individually obtain patent licenses, in effect making 
the program proprietary. To prevent this, we have made it clear that any patent must be licensed for 
everyone’s free use or not licensed at all. 

The precise terms and conditions for copying, distribution and modification follow. 

GNU GENERAL PUBLIC LICENSE 
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 

0. This License applies to any program or other work which contains a notice placed by the copyright 
holder saying it may be distributed under the terms of this General Public License. The “Program”, 
below, refers to any such program or work, and a “work based on the Program” means either the 
Program or any derivative work under copyright law: that is to say, a work containing the Program or 
a portion of it, either verbatim or with modifications and/or translated into another language. (Herein-
after, translation is included without limitation in the term “modification”.) Each licensee is addressed 
as “you”. 

Activities other than copying, distribution and modification are not covered by this License; they are 
outside its scope. The act of running the Program is not restricted, and the output from the Program 
is covered only if its contents constitute a work based on the Program (independent of having been 
made by running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program’s source code as you receive it, in 
any medium, provided that you conspicuously and appropriately publish on each copy an appropriate 
copyright notice and disclaimer of warranty; keep intact all the notices that refer to this License and 
to the absence of any warranty; and give any other recipients of the Program a copy of this License 
along with the Program. 

You may charge a fee for the physical act of transferring a copy, and you may at your option offer 
warranty protection in exchange for a fee. 

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work 
based on the Program, and copy and distribute such modifications or work under the terms of Section 
1 above, provided that you also meet all of these conditions: 

a) You must cause the modified files to carry prominent notices stating that you changed the files and 
the date of any change. 

b) You must cause any work that you distribute or publish, that in whole or in part contains or is de-
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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 
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$0�&RGH�2XWSXW�
Signal: Amplitude-modulated (AM), 3:1 ratio 1 kHz carrier.
Drive: 1 Vrms into 50Ω.
User-Selectable Time Code Formats: IRIG-B (120/IEEE-1344, 122, 123), NASA-36, or 2137.
Connector:  Rear-panel BNC labeled “AM CODE”.
Note:  To change the time code format see the ERWQRVU and ERWQRVUEQPHKI commands in Chapter 
3 - Control and Status Commands.  Also see Appendix F - Time Code Formats.

0DLQWHQDQFH�&RQVROH�
Signal:  I/O port at RS-232 levels for secure, local terminal access.
Parameters:  19200 baud, 8 data bits, no parity, 1 stop bit.
Connector:  Rear-panel DB-9M connector labeled “RS-232”.  Pinout is shown below.
Note:  For operational details see Chapter 3 - Control and Status Commands.

���7\FKR�'%�0�3LQ 6LJQDO�1DPH
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

6XSSRUWHG�,3Y��3URWRFROV�
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

6XSSRUWHG�,3Y��3URWRFROV�
SSH server with “secure copy” utility, SCP
SNMP v1, v2c, v3 with Enterprise MIB
TIME and DAYTIME server
SYSLOG
Note:  See Appendix G - IPv6 Information for details.

3RZHU�
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.
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2SWLRQDO�'LJLWDO�%XIIHU�0RGXOH�2XWSXWV�
Quantity:  Four outputs.  Type of output is set up at factory based on customer requirements and can-
not be changed.  Types are: on-time pulse rates, a digital time code or synthesizer.
Οn-Time Pulse Rates: 
 Drive:  TTL into 50Ω or RS-232 levels (+/- 5V into 3kΩ; Slew Rate: 30 V/us).
 Duty Cycle:  50% except 1PPS which mimics the standard 1PPS Output.
 Rate:  Factory preset to 1, 10, 100, 1K, 10K, 100K, 1M, 5M, or 10M PPS, 1PPM, 1PP2S.
 Stability:  See Stability (Allan Deviation) Table below.
 Alignment (TTL): Within 10 ns of the other TTL outputs in this unit (except the optional DDS).
 Alignment (RS-232):  The actual realized alignment is a function of the zero-crossing delay as
 specified above (primarily due to the RS232 slew rate limit) and the actual receiver detection
 threshold. The alignment of synthesized rate pulses remains fixed following each system
 initialization, but its relationship to other pulse outputs is non-deterministic.  If configured for the
 1 PPS output, it can be factory-preset to rising-edge or falling-edge on-time.
Digital Time Code: 
 Drive:  TTL into 50Ω (DC level shift) or RS-232 levels.
 Format:  User-selectable, IRIG-B (002, 003, IEEE-1344 compliant), NASA-36, or 2137.
 Alignment (TTL): Within 10 ns of the other TTL outputs in this unit (except the optional DDS).
 Alignment (RS-232):  See Alignment above.
Synthesized Rate:  User-selectable, 1 PPS to 10 MPPS in 1 PPS steps.
Connector (TTL):  Rear-panel BNC jack.
Connector (RS-232):  Rear-panel DB9M.
Pinout (RS-232):  Pin 1 is Output A, Pin 2 is Output B, Pin 3 is Output C, Pin 4 is Output D.
Note:  See Chapter 4 - Optional Rear-Panel Outputs, Digital Buf3 Rate�  Useեeas Output D.
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2SWLRQDO�/RZ�3KDVH�1RLVH�0RGXOH�2XWSXWV�
Quantity:  4 or 8.
Οutput Frequency:  5 MHz or 10 MHz. 
Οutput Level:  +13 dBm, +/- 2 dBm at 50Ω. 
Harmonics:  < -45 dBc at 50Ω.
Stability:  See Stability (Allan Deviation) Table below.
Channel-to-Channel Isolation:  > +75 dB
Connector:  Rear-panel BNC jack.
Note:  See Chapter 4 - Rear-Panel Output Options for more information.  Also refer to the RNWIK�
PQRVU command in Chapter 3 - Control and Status Commands.
Phase Noise dBc/Hz @ 10 MHz:
Hz TCXO  Spurs (TCXO)
1   -70   -100  
10  -100   -100  
105

-100,�
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2SWLRQDO�7HOHFRP�&ORFN�0RGXOH�2XWSXWV�
See Chapter 4 - Optional Rear-Panel Outputs for more information.  Also refer to the RNWIKPQRVU 
command in Chapter 3 - Control and Status Commands.

COMPOSITE CLOCK
Quantity:  0, 1 or 2.
Type:  Transformer-coupled complementary-pair via 2xRJ48C. Single-ended via 2xBNC.
Frequency:  64 kbps.
Synchronization:  Phase locked to the Tycho 10 MHz.
Data Format:  All ones.  User-selectable bipolar violation (BPV).
Line Z:  110Ω nominal (complementary pair), or 75Ω nominal (single-ended).
Pulse Shape:  Conforms to ITU-T G.703.
Pulse Amplitude:  3.4V pk into 133Ω, 3.0V pk into 110Ω, 2.4V pk into 75Ω.
MTIE/Jitter/Wander:  Conforms to ITU-T G.823.
Line Code:  Bipolar Return To Zero, Alternate Mark Inversion (AMI), 5/8 Duty Cycle.
 User-selectable for 64kcc AMI with no BPV, 64kcc AMI with 8 kHz BPV, 
 or 64kcc with 8 kHz BPV and missing BPV at 400 Hz.
Alarm Code:  User-selectable for BPV off (AIS) at Major (Blue) Alarm, or BPV always on.  
 All zeros (LoS) at Critical (Red) Alarm.
Connector:  RJ-45 style modular jack (RJ48C-compatible), 1 per output, or BNC (single-ended).
RJ48C Pinout:  Pin 4 is Clock Out Ring (-).  Pin 5 is Clock Out Tip (-).  

E1 CLOCK OUTPUT
Quantity:  0, 1 or 2.
Type:  Transformer-coupled complementary-pair via 2xRJ48c or 1xDB9M. Single-ended via 2xBNC.
Frequency:  2.048 Mbps.
Synchronization:  Phase locked to the Tycho 10 MHz.
Data Format:  All ones.  User-selectable for Unframed, Double-frame or CRC4 Multi-frame.
Line Z:  120Ω nominal (complementary pair), or 75Ω nominal (single-ended).
Pulse Shape:  Conforms to ITU-T G.703.
Pulse Amplitude:  3.0V pk into 120Ω, 2.2V pk into 75Ω.
MTIE/Jitter/Wander:  Conforms to ITU-T G.823.
Line Code:  Bipolar Return To Zero, Alternate Mark Inversion (AMI) 
 (Identical to HDB3 for all ones data.)
Alarm Code:  User-selectable for Alarm Indication Signal (AIS), 
 or Status Sync Messaging (SSM) on Sa4 through Sa8, 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 BNC (single-ended).
RJ48C Pinout:  Pin 4 is Clock Out Ring (-).  Pin 5 is Clock Out Tip (-).  

T1 CLOCK OUTPUT
Quantity:  0, 1 or 2.
Type:  Transformer-coupled complementary-pair.
Frequency:  1.544 Mbps.
Synchronization:  Phase locked to the Tycho 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.824.
Line Build-Out:  User-selectable for short haul (DSX-1 0-655 ft.
Line Code:  Bipolar Return To Zero, Alternate Mark Inversion (AMI) 
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 (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.
 Pinout:  Pin 4 is Clock Out Ring (-).  Pin 5 is Clock Out Tip (-).  

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

&(�)&&�&RPSOLDQFH�� RTTE Directive 99/5/EC
    Low Voltage Directive 73/23/EC
    EMC Directive 89/336/EC
    With Amendment 93/68/EC

6XSSOHPHQWDU\�&RPSOLDQFH�'DWD�
Safety:   EN 60950;1992, A1,A2: 1993, A3: 1995, A4: 1997, A11:1998
EMC:   EN 55024:1998 w/ A1:2000 and A2:2003, EN61000-3-2:2000,
    EN61000-3-3:1995 w/ A1:2001, EN55022:1998 Class A,
    VCCI (April 2004) Class A, FCC Part 15 Subpart B Class A,
    ICES-003 Class A
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