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DISCLAIMER

The information contained in this document is sabfe change without notice. Masterclock, Inc.rémafter MC) makes
no warranty of any kind with regard to this matkiiacluding, but not limited to, the implied wantées of merchantability
and fitness for a particular purpose. MC shallbwtiable for errors contained here in or for dgital or consequential
damages in connection with the furnishing, perfaroga or use of this material.

See importaniimited warrantyinformation at the end of this document.

ADVISORY NOTICE

CONCERNING GPS SATELLITE SYSTEM AND THE INSTALLED S RECEIVER OPTION

Depending on many factors beyond the control of Mh&,signals that are received from the GPS dsaisdiie subject to
interference, fading, satellite failure and other mfluencesthat could causehe MCR1000 with an installed GPS receiver
option to provide erroneous time and/or date infiom and, under some conditioesuld preventit from providing
time/date information.

It is the responsibility of the user to determihe dequacy and suitability of this device forititended use.

CONCERNING TIME CODE INPUT AND THE INSTALLED TIME ODE READER OPTION

Depending on many factors beyond the control of Kh&,signals that are received from the Time Cogeitl Sourcare
subject to interference, noise, loading effects anmather influences such as time code formahat could causehe
MCR21000 with an installed TCR (time code readetjapto provide erroneous time and/or date infofamatnd, under
some conditions;ould preventt from providing time/date information.

It is the responsibility of the user to determihe dequacy and suitability of this device forititended use.

CONCERNING TIME CODE OUTPUT AND THE INSTALLED TIMEEODE GENERATOR OPTION

Depending on many factors beyond the control of BMh&,time code signals that are generated fronvitBR®1000 with an
installed TCG (time code generator) optiare subject to interference, noise, loading effecend other influences such
as time code formatthat could a device decoding the time code sigaptovide erroneous time and/or date information.
The time code output of this device should not leéied upon for critical timing applications.

It is the responsibility of the user to determihe adequacy and suitability of this device forititended use.
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Introduction

Introducing the MCR1000

The MCR1000 is a high-precision, yet small profilaster Clock Reference device operating on an Bdteretwork
and utilizing a built-in Network Time Protocol (NTElient to accurately set system time from upnto NTP servers.

Each MCR1000 Master Clock Reference can operate X100 MBit local area network (LAN) or WAN.

Included with the MCR1000 is th&inDiscoveryapplication that operates under the Windows 20B{2803
Server/Vista operating systemg/inDiscoveryis a detection, configuration, & management sofénapplication which
works with all Masterclock brand network devices.

Other standard features include:

Additional Telnet interface for alternate configiva and maintenance on non —Windows OS networks
Internal battery backed real time clock (RTC) nesaime during loss of power or loss of active refiee (s)
Temperature compensated oscillator (TCXO) with bedd stability <165mS/day

Maintenance free rechargeable battery

Supports NTP broadcast, multicast, and/or unicagtryy) modes of operation

Fully configurable network settings, including amtatic configuration via DHCP/BOOTP , or Static IP
addressing support

Security features include password protection ofigoration, encrypted communication, and the abtb
disable telnet management access

UTC time internal reference

Fully configurable local time offset support witinie Zone and DST time offset, and custom time ¢dfse
Status display to remotely monitor status and biehava WinDiscovery

Programmable Dry Contact Relay (24VDC, 250mA )

Single event (daily) programmable relay schedule

PPS (Pulse Per Second) output TTL level signal ivlsidocked to the most accurate active time refege
Front panel power and NTP activity LED status iadlics

USB serial port interface

RS232 Serial Port Interface

Kinemetrics/Truetime

NENA 911 PSAP Master Clock Standard

NMEA 0183 ASCII serial output

Firmware & function upgradeability

Optional features

Depending upon the configuration of the MCR1000 gatchased, your MCR1000 can also support additiapeato 3
hardware) module accessories and multiple advafuretion options. The ability to add these optidieatures to the
MCR1000 makes is an extremely versatile networkageand suitable for a large variety of applicasion

Front Panel LED Digital Time display
o Six digit time/date display
Nine digit time display , plus DOY (day of year)
12 or 24 hour time or display in either US [MMDDY %t European [DDMMYY] formats
Adjustable brightness control
Display UTC time or local time with fully configuloée time zone and DST offsets

O oO0oo

NTP Server function
0 Selectable Stratum Identification levels



0 Query, broadcast, multicast modes
0 May be operated independent from or in conjuncivith the built in NTP client.

GPS- GPS Receiver module
0 12 channel parallel/simultaneous receiver

TCR: Time Code Reader module
0 Reads SMPTE 24, 25, 30 fps, non-drop frame , IRIGtEKHz Amplitude Modulated , and pulse width
coded(un-modulated)
o Automatic time code detection circuit with autoroajain adjust
o Single ended unbalanced or differential balancedtms
o0 Supplied with BNC9-TCI time code input adapter &k unbalanced input
o Optional DB9 breakout adapter available for différ@ balanced input
o Fully configurable offset for time zone & DST
0 Special programmable delay offset feature with lres®lution

TCR+: Advanced Time Code Reader function
0 Reads IRIG formats -A & E, in addition to IRIG-BASMPTE

TCG: Time Code Generator module
0 Generates SMPTE 24, 25, 30 fps, non-drop framéG4R, 1 kHz ,Amplitude Modulated and pulse width
coded(unmodulated)
o Single ended unbalanced output.
o Fully configurable offset for time zone & DST
0 Special programmable delay offset feature with lres®lution

TCG+: Advanced Time Code Generation function
0 Generates IRIG formats -A & E in addition to SMPaifd IRIG-B

HS: High Stability module

o Internal Oven Controlled Crystal Oscillator provsdagh stability time reference of <250 mS /yeait avhile
freewheeling after disciplining from a GPS or othecurate reference.

o Calibrates/locks to best “active” time source — Gip8on suggest for maximum holdover stability.

o High Stability models have Oven Controlled Crygakillator (OXCQO) and RTC which maintain typical
holdover stability of 1ppb/day (<19mS/day or <7/gear) while powered and after initial time input@PS
lock, and 30 days aging. High Stability modelser¢¥o a precision TCXO and battery backed RTCrdyri
loss of power

10 MHz Sinewave Reference Output
o 10 MHz sine wave frequency reference output (resuitS option)

MCR EventTime Multiday/Multievent Relay Control I&dule software
o Allows scheduling of the single relay for up to 1&&nts per day, over 1 years time.

DB9 breakout adapter option available for full i@put /output) signal access

DB9 Breakout adanter (item sold separatel



Standard Features Overview

Your MCR1000 has many standard and optional fegturlich make it a flexible network device. Thistien describes the
standard features of the MCR1000.

The configurable features discussed in this sea#nbe adjusted in several ways - the WinDiscosgefiware application
provided with your MCR1000, or a terminal-styledrfice accessible via Telnet. Consult the secfdhis user manual
entitled_Configuration Method®r details on how to adjust settings throughaf@ementioned mediums. Please refer to the
Optional Featuresection for information regarding the connectiod aonfiguration of installed options.

WinDiscovery Software

The MCR1000 is designed to be user friendly yehlyigersatile. Included with the MCR1000 is thénDiscovery
graphical user interface (GUI) application that @pes under the Windows 2000/XP/2003 Server/Vigerating
systems.WinDiscoveryis a user friendly and feature rich network dewdegection, configuration, & management
software application for all Masterclock brand netkvdevices allowing the user to configure and vstatus of the
network devices remotely.

Telnet Interface

The MCR1000 includes an additional Telnet termstgle command line interface for configuration atworks that
are not Microsoft Windows based. This featurevedldhe MCR1000 to be configured by and used netsvbased on
Linux/Unix and other operating systems.. To aceesbconfigure the MCR1000 Telnet interface plessethe
Configuration Methods section and/or Appendix H &alditional details. The Telnet interface maydsabled.

Password protection

The MCR1000 is provided with a password as a sgcaccess feature. Each Masterclock network @elvass a password
access that must be entered before the devicaealipt configuration changes. Each device orfsdt\vices can have a
unique password or they can all share the samevpess The password can be changed and retaingttbhyser or by the
network system administrator to permit access tmbuthorized user’s.

A password can be a maximum of 11 characters aryccoratain any sequence of letters, numbers, andrmompunctuation.
Passwords are case-sensitive.

Default Password
The MCR1000 contains a factory default password.

The factory default password is “public”.

UTC/Greenwich Mean Time Reference
The MCR1000 reference time is UTC based.

UTC is a time standard which is the basis for tloeldwide system of civil time. This time scale &t by time laboratories
around the world, including the U.S. Naval Obsemmgtand is determined using highly precise atoctocks. The UTC
scale is coordinated in Paris by the Internati@hakau of Weights and Measures (BIPM).

UTC runs at the rate of the atomic clocks, but wthendifference between this atomic time and orset@n the Earth
approaches one second, a one second adjustméaajesécond") is made in UTC.

UTC is the local time at the prime reference mardit Greenwich, England. At a given locationlmnlanet, local time
can be displaced (referenced to UTC) by -11 to kdixs. North and South America are from -3 tohadrs delayed; most
of Europe and Africa and all of Asia and Austraia advanced by +1 to +12 hours. Because the MTPdistribution
standard operates with UTC-reference time onlyetamne and/or daylight savings (summer) time ateised.



UTC is sometimes colloquially referred to as "Greetn Mean Time" (abbreviated GMT).
Local Time and Custom Time Offset

The MCR1000 can provide local time offsets andestdhis information internally, in addition to tbd C time. The
MCR1000 provides flexible configuration options &upporting worldwide time zones and daylight tistendards or
custom time offsets. A local time reference carptovided by applying either a time zone offsethias), daylight saving
offset, or a custom time offset.

Time Zone Offsets
A time zone offset (or bias) can be provided taiatjhe time for display or time output purpos@shbias can be set as a
positive (+) or negative (-) value with a resoluatiof one second.

Factory default: no offset.

Daylight Savings Time
The MCR1000 provides automatic daylight savingsisitijents when configured.
A daylight savings time (summer time) adjustmenmt lba configured separately and in addition to & tamne offset.

Daylight time standards vary widely throughout tarld. Traditional daylight/summer time is configdras one (1) hour
positive bias. The new US/Canada DST standardatadadn the spring of 2007 is: one (1) hour puesitiias, starting at
2:00am on the second Sunday in March, and endi@gd@am on the first Sunday in November. In theoggan Union,
daylight change times are defined relative to tHeCWime of day instead of local time of day (adJi's.). European
customers, please carefully consult the sectioitleshDevice Setting$or details on setting daylight time.

To ensure proper hands-free year-around operdtiergutomatic daylight time adjustments nmstconfigured using the
daylight time option and natith the time zone offset option.

[Note: Factory default: daylight savings time is disabledou must enable and configure the settings.]

DHCP/BOOTP Auto-Configuration

The MCR1000 can obtain its network configuratiotoawatically from DHCP or BOOTP, when a DHCP seweBOOTP
server is available on the network. Utilizing DHBPOTP, the MCR1000 will automatically be assigitechetwork
configuration including an IP address, and addéidanctions such as DNS server and Router/Gatesgttings. This feature
is enabled by default.

In addition, the MCR1000 can automatically obfaime Offset (Time Zone) configuration and the NT@Pver addresses
(primary and secondary) .To utilize these featutee DHCP server of the network must be pre-caméd with the
appropriate configuration items.

DHCP (Dynamic Host Configuration Protocol) is a im&egism for automating the configuration of netwarkievices that
use TCP/IP. When DHCP is enabled, DHCP configunadicquisition will overwrite any manual configumtiitems. A
precursor to DHCP is BOOTP. The MCR1000 can ohtairfiguration from a BOOTP server when no DHCR/eeis
presentFactory default: DHCP enabled

The following RFC2132-defined optional configuratibems are, when available, used by the MCR100@dafiguration
purposes:

Option No. | Comments

Time Offset 2 The value provided will be used toe time zone offset configuration,
unless it is defined as zero in which case it balignored and the NTO
will rely on internal configuration. Note: this tign does noprovide
information appropriate for dynamic daylight sa\srtgne use.

Router 3 The first IP address provided will be ufsedouter/gateway
configuration.
Domain Name Server 6 Up to two server IP addressgsbe specified. NTD clock will treat

addresses as primary and secondary DNS servers.
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Network Time Protocol Server 42 Up to two serveatiRliresses may be specified. NTD clock will tre
addresses as primary and secondary NTP servers.

[Important Note: An MCR1000 network device will néiinction properly if configured to use DHCP
services when no DHCP server is present on the oeku}

[Important Note: An MCR1000 network device will deflt to a fallback IP address of 169.254.X.Y
when no DHCP server is available on the network,evla X and Y are random.]

Device Name/DHCP Name Reaqistration

All Masterclock, Inc. network appliances can bevisied with a device name. By default, device naaresthe product
name abbreviation followed by the last octet ofdegice’s Ethernet address (MAC address). If &CBHerver is available
on the network when the MCR1000 is installed, thi¢ will be auto-registered with the DHCP servdhe network system
administrator can then view this DHCP name redistneand the currently assigned IP address, aDth€P server.

The user or network system administrator may wistletsignate device names relating to their ownrorgdional
requirements. It is recommended that a robustmgustheme be developed before devices are instali@ifferent locations
within an organization.

The device name may be changed from the factoguttaiame by entering a unique name of up to 32achers[Hint: You
can change the device name to one convenient torsjte — preferably one that helps you to latesritify the exact physical
location of the device. Up to 32 character deviaemes are supported]

[Important note: Long DHCP names are not supportednly the first 14 characters of the device
name will be registered by the DHCP server.]

[Note: The IP address of the unit is required tordfigure the MCR1000 with Telnet. The DHCP servearcbe utilized to
provide the IP address of the associated device adinat is registered. ]

STATIC IP Configuration

The MCR1000 allows for Static IP address, gatewag, DNS, network configuration entries to be madaually if no
DHCP/BOQOTP server is available. In addition, tHEP\server addresses can be adjusted manually. afleonfiguration
requires disabling the DHCP defaults via WinDisagv@r other configuration method).

NTP (Network Time Protocol)

NTP is an open-standard time synchronization pajtdesigned for precision synchronization and neiahce of
time/date on computers and other devices attach@€P/IP networks. NTP itself is transported vitth UDP/IP
(User Datagram Protocol), and is usually servegam 123. NTP time/date is UTC-referenced, agptio¢ocol has no
provisions for representing time zones or daylggtings (summer) time.

A wealth of useful NTP information and resources ba found ahttp://www.ntp.org

NTP Client

The MCR1000 acquires its internal UTC time refeesfiom an NTP timeserver by using a built in NTiérd. The NTP client is fully
configurable and can operate in several NTP mamesférence both a primary and a secondary NTReseffhe client can be disabled in
order to allow operation of the unit as a standwalonit without network connection.

In addition to operating as an NTP client , the MOBO can act as an NTP timeserver with the insiafiaof the NTP server
option. The NTP server option is fully configuralaind can operate in several NTP modes. See timnalpfeatures section
for more information.
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NTP Addressing Modes

Unicast

The MCR1000 supports the unicast method of NTP gtadkansfer. Unicast method involves direct tiensf requested
information from the NTP server to the NTP clieaskd on a query or NTP time request. The unicattaed is supported
simultaneously when either the broadcast or midtiozodes are selected.

Broadcast

The MCR1000 supports the broadcasting of NTP pack€his feature is useful in situation where netnadministration
may wish to avoid the network traffic created bdgrge number of clients making periodic NTP regsiest in situations
where such periodic requests end up synchronizgdcis a manner as to exceed the MCR1000’s ahilitgply. The
broadcast mode is a widespread or open-ended lasiadot intended for any specific IP address.

The MCR1000 provides NTP [UDP] broadcasts usingitioadcast address [255.255.255.255].

Note that some firewalls and routers will not ford/@ DP broadcasts by default. Security configorsimay need to be
adjusted to allow the UDP broadcast packets to paske configured port.

Multicast

The MCR1000 also supports multicast addressingTd® Nackets as a recently added feature. As oppodmdadcast
mode, which is a widespread or open-ended broad€&SEP packets whereby, data is sent to everyiplesseceiver
(client),. Multicasting is useful because it cengs bandwidth. It does this by replicating pé&skaly as needed within the
network to send them only to receivers (clientg} thant them, thereby not transmitting unnecesgackets.

The concept of a group is crucial to multicastiBgery multicast requires a multicast group; thedserfor source) transmits
to the group address, and only members of the granpeceive the multicast data. A group is defimpdClass Daddress.

The MCR1000 does not restrict the use of the nadtiaddress assignment and supports the full r@ingass D multicast
addresses or groups from 224.0.0.0 to 239.2532855. These groups or class D address rangesiuibicasting are
defined and governed bREC3171 IANA IPv4 Multicast Guidelines

Typically, the multicast address range 224.0.1.224.0.1.255 (224.0.1/24) [ Internetwork ConBtbck] is utilized for
NTP traffic, however, please refer to tREC3171for your specific application and implementation

The Internet Group Management Protocol (IGMP) jsatocol that controls group membership for indixatihosts. This
protocol only operates in a LAN setting, but isuiegd if you wish to be able to join a multicasbgp on a host. IGMP is
defined inREC 2236

Note: Use of the multicast addressing method reguine use of routers & switches and other netwexkices that support
the Internet Group Management Protocol (IGMP)addition, the IGMP mode must be enabled and cordigéor
multicasting addressing to be implemented propéeflge implementation of multicasting addressingagond the scope of
support available from Masterclock. Please enatyour network system components are capablamd configured
properly for IGMP before utilizing the multicastér@ssing feature.

Note: You will need to check with your firewall véor to determine how to enable multicast traffiotigh a firewall. In
addition, you may want to re&®FC 2588: IP Multicast and Firewalls

Anycast
The MCR1000 does not currently provide anycast lodipa
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Front Panel LED Status

MCR1000- Front Panel [features common to all mode]s

The MCR1000 provides two LED on the front panelduarrent status regarding NTP activity (ACT) alomith
power and synchronization status [relating to tktermal time reference] status (PWR) .

The green LED (PWR — Power) displays synchronirasiatus with the time reference. When the LED is

blinking at a twice per second rate it indicatest the MCR1000 is not synchronized with an exterefdrence
such as GPS or time code. Once synchronized textieenal reference, the green LED will blink airece per
second rate.

The amber LED (ACT — Activity) light pulses brieflynen an NTP request is serviced. This is proviaed
general indication of when and how frequently NEBuests are being processed.

Optional Front Panel Displays.

Optional Front Panel Displays may be ordered withryMCR1000 to provide a time or date display. XA(§)
digit LED time display option shows the currenté¢imr date of the MCR1000. A nine ( 9) digit LEIh&
display option shows the day of year (doy) andentrtime of thee MCR1000. Please see the optiarssef
this user manual for more details on the optiongdldys.

Battery Backed RTC and TCXO

The MCR1000 maintains its internal time settingbatttery- backed memory located on the RTC chipl eAperature
Compenstated Crystal Oscillator provides a fre@lhg accuracy (maximum drift) of +/- 1 minute pear (165 mS/day).
The battery supplies power to the TCXO 32kHz ¢ettit and RTC when the unit is powered off. THisws the internal
time to be maintained and the time and date te®iment, when power is off. Under normal operatiogdition, the memory
devices maintaining the RTC data is powered byettiernal DC power supply and does not rely on ttéeby for data
retention.

The battery is a maintenance free rechargeable 8wagg Lithium type. A built in battery chargingcgit is used when the
unit is powered on, eliminating the need for maiatece.

Non-Volatile Configuration

The MCR1000 maintains its configuration parameitgiernally in non-volatile memory. These configima settings
include the assigned [DHCP or Static] IP addreskratwork settings, assigned device name, NTP tpash modes, ,
brightness level, assigned stratum levels, teloe¢ss, RTC usage validity during primary referemgiages, and
password. The internal configuration is maintaiegdn when power is off. This information, exceptthe time/date
stored in the RTC, may be reset to the factoryulefaate.
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Set to Factory-Default Configuration
The MCR1000 is fully functionally tested and théripped from the factory with factory defaults.

This factory default configuration is defined as:

UTC reference time (no local time zone offset, dgtlsaving auto adjustment disabled)

DHCP configuration mode enabled for Network Addrasd NTP Server addresses

Query (Unicast) NTP client mode enabled (broadaasdticast modes disabled)

Time Dissemination via Real-Time Clock during refece outages enabled for 24 hours

Password — set to “public”

Device name — set to MCR1000-XX:XX (where XX:XX ahe last two octets of the MAC address of the)unit
Relay Schedule — disabled (relay actuates uporolossternal time reference)

Telnet - Enabled

O O0O0OO0OO0OO0OO0OOo

The factory defaults may be restored by using tifisvare interfaces methods (WinDiscovery or Telmetyia using a
recessed button access located on the front panel

In some situations (such as a lost password orvahod confidential information prior to sendingethnit in for repair
service) it may be necessary to return the MCR16Gt factory default configuration. A recesgaa-hole which
allows access to a “set to factory default configion” button, located on the front panel of the RIKDOO unit,
provides this feature.

MCR1000- Front View, Common to all models- \ Set to Factory Default

Button Acces
[Note: To reset configuration to factory default

Insert the end of a paperclip or similar tool to geess and hold the “Set to factory default” buttdar approximately
5 seconds [or until the front panel display goesdibdashes “- - - - - - “, if front display optioris installed]

Relay and Programmable Relay Event

The MCR1000 includes a low voltage dry contact 2 relay that can be configured with an internahfier to be either
NO (normally open) or NC (normally closed). The RITDOO0 is shipped from the factory jumpered for N@mation. The
relay can provide two functions. These functioresrautually exclusive.

By default, the relay will actuate to indicate whae unit has lost synchronization (lock) with theernal
time reference.

The relay can be programmed to actuate at a siimyée(defined as HH:MM:SS start time) for a spesifi
duration (in seconds) once per day. This singily @@ent schedule feature is included with the
MCR1000.

Please refer to the specifications section fomtagimum relay ratings.

Caution : Connecting input voltages or switchingicents beyond the maximum ratings for the relaywdd damage the
MCR1000. Such damage is not covered under yourraaty.
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PPS (Pulse Per Second) Output

The MCR1000 provides a PPS output. PPS is commady as an on-time mark for timing and synchrogizystems.
The PPS is a 5V TTL level signal that is lockedh® currently selected and most accurate timearéer (external or
internal). The rising edge of PPS signal provithes‘On Time” mark. The PPS output of the MCR1@)8vailable on the
shared 1/0 connector on the rear of the unit.

NENA 911 Output
The MCR1000 provides an NENA 911 PSAP Master Cletadnder output on the serial ports.

NMEA 0183 Output
The MCR1000 provides an NMEA 0183 output on théaseorts.

Kinemetrics/Truetime Output

The MCR1000 provides an Kinemetrics/Truetime outputhe serial ports.
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Installation

Operating Environment

The MCR1000 is not water or moisture proof andesigined for indoor use only. Treat it as you waatg other
delicate electronic device and do not expose\idter, excessive heat or physical abuse. Pleasihse
“Specifications” section for details.

Pre-Installation Checklist

The MCR1000 is a network device with an NTP cliemabled and configured for DHCP provided netwotkirsgs and NTP
server addresses by default. Before installinyl@R1000 on a network one should be prepared wigHdhowing basic
configuration information that the device will régu It may be necessary to obtain some or ahisfinformation from a
network administrator in your organization.

Dynamic Networking Configuration (default for allG/R1000 devices)

___Confirm that a DHCP/BOOTP service is accessibl¢he local network
___Determine if DHCP server will provide NTP sereenfiguration
___Determine if DHCP server will provide time zar@nfiguration

OR

Static Networking Configuration

___IP address and netmask designation for device
___Primary and secondary DNS (domain name) servers
___ Gateway/router

___Primary and secondary NTP time sources
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Quick Start Guide
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3. Run WinDiscovery to discover your device on the rieork
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4. Configure network settings
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6. Optional: Configure local time
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MCR1000 Connections and Startup — All Models

1. Connect network cable

Connect a Cat5/5e/6 Ethernet cable to the femalé5=:bnnector on the rear of the unit (labdiderne}, and then
to a 10/100-baseT hub, router, or switch on yoheEtet network.

MCR1000- Rear View, Common to all models

2. Connect cables for standard 1/O or any installetibop (optional)

Make any additional desired input and output cotiaes to the DB9 connector labeled “I/O” using eitlyour own
cable or an optional DB9 breakout adapter (iterd separately by Masterclock)

PPS

RS232 T
RS232 RX

Relay Commo

Ground/Reference

A

MCR1000- Rear View, Common to all models-

k

%H

Relay Contact

v s
P e
SSoD

E T & 9

Stand /O connections using optionaDB9 Breakout Adapter

[Note: Refer to the options sections of this usanoal for making connections or configuring anytatied options]
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3. Connect Power
Apply power by inserting the supplied AC:DC powapply module into an appropriate AC power sourag the
DC power connector into the male Switchcraft-stgleking power socket on the rear of the unit (labétower 9-

28VDO.

MCR1000 Rear View

o If desired the unit can be operated from a nomi2a¥/DC supply such as a battery (9-28 VDC range).
Caution: Observe voltage polarity as indicated onhe rear panel
0 The center pin is positive +VDC, and is labeled 28VDC

4. Monitor the front panel for power up status.
When power is first applied the initial sequencehef front panel LED is:
Front panel PWR and ACT indicators will be off
After about 30 to 40 seconds
Units with 6 digit or 9 digit LED display time wihow all dashes ------
Followed by time display showing all 88:88:88
all LEDs extinguish briefly
amber (NTP) LED off
green (Status) LED begins twice per second blinth time display incrementing the seconds’ digit
once per second (indicating locked to internal TCoscillator , and acquiring lock to an external
source, if applicable).
Green (Power) LED begins to blink once per secamdl fime display increments the each second ]
when synchronized to an external reference soifrapplicable.

MCR1000- Front Panel, Common to all models

[Note: when configured to obtain network configuriain through DHCP, the display may hesitate on
startup while DHCP is resolved.]
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Configure the device using your preferred method.

At this time, the MCR1000 can be communicated withr the local network using tginDiscovery
application. WinDiscoverycan detect and identify the MCR1000 through theharge of broadcast
messages even when TCP/IP networking parametereaioenfigured on the same network.

Once the MCR1000 has a valid network configuratiod the IP address of the unit is known, it can als
be accessed via Telnet by computers in the sanmealatgtwork.

In situations where providing basic network confagion via WinDiscovery application is not practica
the MCR1000 can also be configured through a teahiimerface using Telnet.

Refer to the next section regarding configuraticthnds.
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Configuration Methods

Basic operation of the MCR1000 is configured via\tfinDiscoverysoftware supplied with the unit, or via Telnet.
Only one configuration method should be used aha.t

WinDiscovery

TheWinDiscovery WD) program is a Windows OS based program suppli¢it the MCR1000. WinDiscovery is supported
under Windows 2000/XP/2003 Server/Vista operatygieams. To install the WinDiscovery program onryserver,
workstation, or PC, complete the following steps:

1. Insert the WinDiscovery CD that shipped with youER1000 or download the latest version from the supgrea
of www.masterclock.com

2. If AutoRun is enabled on your PC the InstallshiéMzard installation will begin automatically.

Otherwise, browse to the CD root directory andthen‘setup.exe’ application.

3. Select the installation options by selecting eitierstandard or custom installation. By deféhdt $tandard
installation will install all user manuals and @pation notes along with the WinDiscovery applioati The
custom installation will allow the optional instalion of the user manuals and application notes.

4. By default, the setup utility will suggest instalii files to C:\Program Files\Masterclock\WinDiscoye (Another
path may be selected if desired.)

Potential Network Topology Communication Problems

Networks separated by physical routers will oftéotk UDP broadcasts preventing WinDiscovery fromaling
devices on a remote network. Under such circurasnVinDiscovery must be operated from a compwitkin the
remote network othe networks devices (routers) separating the neksanust be configured to pass through (both
directions) UDP traffic (including broadcasts) onant 6163. Consult your network administrator for additional
information.

Personal or network computer firewall applicatiosigsh as ZoneAlarm®©, Blacklce, Symantec Clientwidg or the
Windows OS firewall may also prevent WinDiscoveryrh operating correctlyConfigure the firewall to allow bi-
direction UDP traffic on port 6163 or temporarilyigable the firewall while using the WinDiscovery plication.
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Using WinDiscovery

Open the WD program by clicking the shortcut onrydesktop (or other fashion dictated by your iatadn). Only
one user should be using WD at a time, and oth#nads should not be used to manage the MCR100@ whkihg

WD.

Click theDiscoverbutton on the lower left of the screen.

All Masterclock, Inc. network appliances accessinehe network will announce their presence. Had-time status
bar will display the count of devices found. Wheamplete, a list of device families and groups Wwéldisplayed in the
left pane of the WD window. Click on the plus pigjn to the left of any family or group to open anelw device types
that were found.

Clicking on the [+] of any device group will list the right pane of the WD window all devices dtttype found along
with their current firmware version. To configuneadher device group, click on the device name @léfit window and
the device names will then appear in the right wimdready to be managed.

To configure and manage a device, select the dengnee and either double click to obtain the mawiaesettings
window or right mouse click to access a shortcutme
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The Device Settings window allows for access toMCR1000 device features (standard and optional).

The shortcut menu allows for easier access toingdatures.

The current shortcut menu choices are:

Properties

Network Configuration
Device Settings

Set Password

Set Time

Status

Reset Device

Set to Default Configuration
(Factory default settings)
Set Relay Schedule

View Relay Schedule
Forget memorized password

Clicking a menu choice opens a new window for fhattion. When working in the management windouge the
ApplyandOK button to accept changes that you have made.tHd€gancelbutton to exit the screen without applying
changes. NOTECZanceldoes not undo changes that have been saved tsiAgply button.
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Properties

The properties of the MCR1000 device of interest loa viewed in summary form, using this shortcuhmeelection.
Under “Properties” the device name, model, and agtwonfiguration settings are available.

Network Configuration
The network settings must be established for thdRM@O to be accessible to the network. You must betwork
administrator or have their support to completes¢hieinctions. Your network administrator determitiesinformation for

the Network Settings.

[Note: The default factory setting for network dgnofation is to use DHCP/BOOTP.]

[Note: If a DHCP server cannot be found on the reelnby the MCR1000, the IP address will be
assigned a fallback IP address of 169.254.xxx.xxX]

To utilize static IP addressing, de-select the kbex for “Automatically obtain network configuratio
from DHCP/BOOTP”. You must then enter the IP addr Netmask, Gateway, and DNS suitable for

your network.
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[Note: The static IP address you enter must nahhgse by another device on the network , this
includes IP address ranges reserved for use byDthEP server. |If a static IP address is used which
creates a duplicate IP address condition, the MAR1WIll have an address conflict with the device
and each device may become unstable or erratitemétwork]

169.254.xxx.xxx IP (fallback) address

DHCP is enabled by default. If DHCP is enabled aoddHCP server can be found the MCR1000 netwodkess will
default to (or fallback to) a 169.254.xxx.xxx adsge

This 169.254.xxx.xxx is a link local address rafige not allowed on the internet) and is used bgrbsoft when their
DHCP clients cannot find a DHCP server.

[Note: Devices which have been assigned a faklbBcaddress of 169.254.xxx.xxx will be displayed i
the main WinDiscovery window wifED text, indicating a problem with the configuratipn.

Device Name/DHCP Name Registration

Each MCR1000 network device is programmed at tbefg with a factory device name. This name
includes the model name MCR1000 and a “MAC addreggEnsion containing the last two octets of
the unigue MAC address. For example: MCR100098A

The device name may be changed from the factogultaiame by entering a unique name of up to 32
charactergHint: You can change the device name to one caewefor your site — preferably one that
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helps you to later identify the exact physical toma of the device. Up to 32 character device naares
supported]

[Important note: Long DHCP names are not supportednly the first 14 characters of the device
name will be registered by the DHCP server]

[Note: The IP address of the unit is required tordfigure the MCR1000 with Telnet. The DHCP servearcbe utilized to
provide the IP address of the associated device adinat is registered. ]

Device Settings

Each MCR1000 network device can be fully configu@display local time (or date) in the format
that you prefer, using time zone offsets and DSifirggs to completely customize it relative to UTC
time. In addition, the device settings window ud#s access to all configuration options for
network, time references for input and output, kdigproperties, relay control, administrative
functions such as password, as well as a statpkglis

Any changes made in this window will not be applidil you click the “Save” button, or the
“Save And Close” button.

Input Control - Network Time Protocol [NTP] Clierarameters- Allows for setting the NTP mode and parameterdhiefNTP
client in the network device. These settings acated in the upper left hand section of the des@téngs window
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The Primary Source information must be configuredrder to acquire time from an NTP source. Eetigrer the IP
address or Internet address (URL) for the NTP souttavailable, enter a Secondary Source for bpck

The primary and secondary server information caaoraatically be configured by the DHCP server wheleding the
“Use NTP server(s) address provided by DHCP semewided your DHCP server is configured to do €mnsult
your IT /Network Administrator to utilize this opth [DHCP Server Option 042].

The default, well-known port for NTP service is 1ZBhis can be changed if desired.

[Note: some NTP/SNTP servers will expect NTP diémbperate on port 123 and cannot be configucedtilize alternate
ports.]

Query NTP server for time (Unicast Mode for Ny default, the NTD clock will operate only imi¢gast /Query
mode using server port 123.

This mode is selected exclusively when neithelitten for NTP broadcast nor the listen for NTP ticalst modes
are selected.

NTP Advanced Settings

Advanced settings allow for the adjustment of adddl network communication settings. Under
most typical operating circumstances it is not seagy, nor is it suggested to change the advanced
settings options.

[Hint: If the advanced settings have been alteiadyour device and you begin experiencing
difficulty in getting your clock to synchronizethee NTP time server, or the clock begins acting
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erratically, such as performing soft restarts; taturning the advanced settings to the default
values shown above.]

Listen for NTP broadcasts. The network clock can configured to listen to NTrBdulcasts by selecting the “Listen
for NTP via broadcast address [255,255,255,255¢tkhox.

The Broadcast/Multicast timeout period (in seconsigdjustable when this mode is selected.
[Note: While listening to NTP broadcasts, the ném @lso query the time server.]

[Note: Some NTP/SNTP clients will expect NTP gsriceoperate on port 123 and cannot be configucedtilize
alternate ports.]

Listen for NTP via Multicast Address

The network clock can be set up to listen to NTiRgimulticast addressing by selecting the “ListenNTP via
multicast address(es)” checkbox.
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When enabled, the multicast class D / group addnegsbe specified as well as the frequency thaticast
broadcasts will be issued. This can be changee@sised. The ntp client can listen for NTP multida®adcasts
using the full class D/ group address range. Theslent does not restrict the use of the multieakress
assignment and supports the full range of classulicast addresses or groups from 224.0.0.0 to2539255.255.

These groups or class D address ranges for muitigeere defined and governed BFC317711ANA 1Pv4
Multicast Guidelines

Typically, the multicast address range 224.0.1.224.0.1.255 (224.0.1/24) [ Internetwork Contbck] is
utilized for NTP traffic, however, please referth@ REC3171for your specific application and implementation
[Note: While listening to NTP broadcasts/multicaske ntp client cannot be configured to querytthee server.]

[Note: Some NTP/SNTP clients will expect NTP gsriceoperate on port 123 and cannot be configucedtilize
alternate ports.]

The network client can be configured to either gube NTP time server at a selected interval, to
listen to NTP broadcasts only, or to listen to meakt broadcasts. When multicast mode is selected,
the client will also listen to broadcast messag&sie default configuration is to query the NTP
server at 10-second intervals. To configure thecgeto only listen to NTP broadcasts, click the
checkbox for “Listen for NTP broadcasts only”, ader a “Broadcast/Multicast Timeout” in
seconds. The default timeout is 3600 seconds.
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Disabling the network client.

The MCR1000 device has the NTP client enabled ligulte It may be desirable to disable the
NTP client for certain applications such as thoseethe MCR1000 will not reside on a network
during typical operation. The NTP client may beathied by deselecting “Enable NTP client”
option.

Local Time Settings

Time Zone/Time Offset
The Time Zone/Time Offset button included in tightihalf of the window, gives the clock

complete flexibility to display any time zone. $liselect the time zone, by clicking the Time Zone
button. This opens a new window that gives yoisteof time zones, including descriptions to help
with the selection. Select the Time Zone and dli¢kto close the window. Changes are not
applied until you clickOK or theApply button on the main Configuration window.
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Daylight Saving Time Settings

The Daylight Saving Time button, also includedhe tight half of the window, give the clock
complete flexibility to display any time zone an@Dcombination. First select the time zone, by
clicking the Time Zone button as described abd\ext click theDaylight Savings Timbutton to
configure the Daylight Savings Time, if appropriate

You may use either of the following options areikade for setting the DST rules.

manually enter the daylight saving time rules.

select the convenient preset DST rules for “US#&danStandard” button

select the convenient preset DST rules for “EU &’ (European Union) button

select the convenient “Current Windows Setting'ttito apply the DST rules as currently
configured for your current Windows OS.

US/Canada DST standard [adopted Spring 2007] EU DST standard

Click OK to close the Window. The DST rules will be apgphehen you clickOK or Applyon the
main Configuration window.

33



Set Password

Each network device has a password access thatm@sttered before the device will accept confijoimachanges. Each
device or set of devices can have a unique passwdiey can all share the same password.

The factory default password is “public”.

The “Set Password” function allows the passworbea@hanged for the device(s) of your network..
A password can be a maximum of 11 characters aryccoratain any sequence of letters, numbers, andmmom
punctuation. Passwords are case-sensitive.

WARNING: If the password is lost, the user must rest the MCR1000 using the “Set to Factory Default” ntton
on the front of the unit. This will cause the unitto return all configuration to factory-default settings.

When a password is set for a device, each timecioki OK or Apply for that device you will be askéat the
password. You may create a unique password fdr @agice. You may enable the ‘Remember this passien the
session’ checkbox to eliminate typing the passvioretach configuration change.

[Note: each device listed can have a unique passwssociated with it, which will default to the tiary default
password. You must enable the “Remember this padsanthe session’ checkbox for each device thaeing
configured.]

WinDiscovery will not remember or store the passi®) after the session is closed. It is imporfanthe user/system
administrator to maintain passwords in a safe place

If you enter the wrong password and selected thmé&mber password” checkbox, you will receive aorarpon selecting
OK or Apply to any configuration changes. You céose the WinDiscovery session to “forget” the passi(s), however
this will require entering the password again factedevice. Alternately, you can remove the iredrpassword entry
during a WinDiscovery session by going to the rigitk menu for the device and selecting Forget m&zred password
option. This option will be added to the righitkllist and will only be displayed if a passwosdmemorized.
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[Note: the factory default password is: “public”]

[Hint: To remove password protection for a deviselect the Set Password command. You will be praiip enter
the old password. Enter the old password. Doembér any values into the New Password or Confierasivord
fields. Click OK to save. Upon you next sessyon,will not be prompted for a password for thec&ld

Global Password

In conjunction with the standard Set Password fon¢ta global password access feature has beenl adde Global
Password feature allows you to use a global pasktwoconfigure all devices have the same /commasward
between them. The global password access fealionmates the need to enter a password for eacice each time a
device is being reconfigured or a session of Winbigry is started. Access to the global passweaitlfe is located
the main WinDiscovery window.

[Note: The Global Password feature works on onbysthclocks with the same password as the globaWwiasl. The
global password is saved in the registry of therBhing the WinDiscovery application and must bentered at
each PC that WinDiscovery is being used upon.]

For more information regarding how to use the glopassword feature of WinDiscovery — see appendix |
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Set Time/Date

The Set Time/Date menu item lets you manuallyteetitne and date for the MCR1000. The function imaynost
useful for demonstration, in lab situations, envirents where an external reference time signaltigwvailable, when
the built in NTP client is disabled, a network ceation to an NTP server is not available, or whenibcoming time
code to the TCR option does not have year or dateding. The time for the MCR1000 can either bhethe time of
the PC or a manual custom time can be entered.

The MCR1000 will revert to the battery backed RTd 8CXO and maintain <165mS day drift during power
down (outages) and/or storage.

Set Time / Date scree custom [use UTC tin]

To set the time manually it is suggested to useeagh time source for best overall initial accuraeyhile
either method may be used, the “UTC Time from P@cKlis recommended over the “Custom” manual entry
method.

[Note: for the purpose of maintaining its interrebck, theMCR1000 time server always assumesrtige t
entered is UTC and saves this information as therimal UTC time.]

For best results using the “UTC Time from PC Clookéthod , first set the time on the PC that Winbiagy is installed on,
using an NTP/SNTP client pointed to either an ImeNTP time server or another reliable MCR100hmediately follow
the time setting of the PC, by selecting the “UTighd@ from PC Clock” option, and press the “Set Ndawtton.

Set Time / Date scree~ UTC Time From PC Cloc
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Status

Provides current status on the MCR1000’s operatimyding current UTC time/date on the unit, thechl time that is
entered via the time zone and DST offsets , asagetither operational information relative to thiaikble device and
any installed options.

UTC Time: Current UTC time reference stored inrth& time clock

Local Time: Current local time reference storethi@ real time clock with applied time zone and D8fBets if
enabled.
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Set Relay Schedule
Allows the user to enter a single event schedul¢hi® relay. Options include turning schedule Gf/€electing days
of week the schedule will be active, time the scieds to activate the relay and the duration eféhent. A name

field is provided to describe the event. Onceitffiermation is entered into the dialog box, theoimfiation is uploaded
to the MCR1000 and stored in memory by pressing$lemd To MCR”

The example below is used to ring a bell or bedteyn on weekdays (Monday thru Friday) for 10 sespwnith the
event ending at the top of hour at 8:00:00 a.m.

View Relay Schedule
Once a schedule has been applied to the MCR108@uthent relay schedule information can be retdeto validate
the entry was made correctly and the scheduletiigedoy using the “Get MCR Schedule” command.
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Communications Control - Certain advanced features may be configuredyubim “Communications Control”
button. These features include , access to thettebnfiguration interface .
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Troubleshooting Tips

[Important Note: WinDiscovery uses bi-direction#DP messaging on port 6163 for both the discoveog@ss and to
communicate configuration and status packets tofeond the Mastercloo® network clock(s). Delivery of UDP
messages/packets is not guaranteed. If you exmeriatermittent problems with WinDiscovery , thysing the current
session and restart the application. If this doesresolve the issue try the following trouble adivgg tips, or switch to an
alternate method of configuration such as telnet.]

All MCR1000 units are fully checked and systemedsit the factory for proper operation before skipiand unless
physical damage is found, the unit is probably fiomal.

Problem: Unable to find [discover] the Mastercl@cketwork device(s) on the network with WinDiscovery

Possible reasons/solutions:

1. Verify that you have supplied power to the netwdekice.

2. The discovery process was not complete beforetsmleddock(s). After selecting “Discover” buttowait until the
discovery status indicates 100% completion.

3. Verify that the network device is a Mastercl@krand. WinDiscovery is not designed to work witttwork products
from other vendors.

4. Verify that the network device is on the same ptglsietwork as the computer from which you are mgn
WinDiscovery.

5. If the computer is separated from the device byusier (on a remote network) or a firewall it isdii that the

router/firewall is blocking communication with tkevice. Run WinDiscovery from a computer withie tiemote

network, or ask a network system administratoraiafigure the router/firewall in question to passotigh (both

directions) UDP broadcasts on port 6163 [Notehi tioes not resolve the detection problems you axaljtionally

configure to pass through both directions UDP becaats on ports 6165, 6166, and 6264]. Some rowiéinsot forward

UDP broadcasts across networks — currently, ttpalgitity is required to use WinDiscovery for entesp-level

management of Masterclock, Inc. network appliandggu are running a personal firewall product;isias

ZoneAlarr™ or BlackICE™, or the built in Windows firewall you must adjukeir configuration to pass through (both

directions) UDP traffic on port 6163.

Verify that the hub/router/switch is capable of gaging the 10MB speed that the attached netwovicdeequires.

Verify that a DHCP/BOOTP server is present on tbevork. If the clock has been configured to use PHQr network

configuration but no DHCP/BOOTP server is prestm,clock may not respond to discovery requestsificio twenty

seconds after power-oifiNote: DHCP configuration is enabled as a factorgfault.] In addition the clock will reset

its address (fallback) to one within the link-loealdress space (169.254.xxx.xxx) when no DHCPesés\present or is

not able to be reached. Reset the clock to irianew DHCP IP address request, or use statiddifess mode. Consult

your network system administrator to ensure tHaH&P server is present and accessible on your mietavad/or to

obtain a list/range of available IP addresses.

8. Verify that the network device and the computeming WinDiscovery are attached to the network.

9. Verify that all network cables, hubs, etc. arerioger working order. Be sure that Ethernet crosscables are not
being used where inappropriate.

No

Problem: Device was found using WinDiscovery, theat status display is intermittent or not updatind/ar clock does not
appear to be responding to configuration changdsmite current WinDiscovery session.

Problem: Device(s) previously found during a récEssion of WinDiscovery do not show up duringdheent session.
Problem: The device’s status or settings displayster WinDiscovery show garbled characters

Possible reasons/solutions:

1. The WinDiscovery application has been open forltog and the device’s configuration(s) has(havengfed. For
example, this can occur if the DHCP server hassiew/refreshed addresses. Close the WinDiscovery
application and restart.

2. The discovery process was not complete beforetimeclock(s). After selecting “Discover” buttowait until the
discovery status indicates 100% completion.

3. Verify that the physical network cables and equipt@nd configuration for UDP have not changed.
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4,
5.

Verify that you are currently the only user accegghe clock via WinDiscovery or telnet.
The network may currently be experiencing heavffitravhich is reducing bandwidth and/or causinglis@ns
with the UDP messages/packets between the cloak(sWinDiscovery. Since delivery of UDP messagesnat
guaranteed, this can cause WinDiscovery to n@ivedhe latest configuration or status packetd,thos show
outdated or garbled information. In some cadesctock may not be discovered and displayed in the
WinDiscovery device tree. In others, previouslyadivered clocks may no longer be accessible oonefpg.
Press the “Discover” button again and wait un@é tiscovery process completes. This will occasipna
resolve issues with units not being discovered.
Close the current WinDiscovery session and reftartWinDiscovery application.
Take steps to increase the bandwidth and redueenetraffic.
If this is an ongoing problem, consider the Tekwmtfiguration method or remove the clock systerarto
isolated LAN.

Problem: Device appears in RED text under WinDiscpwevice tree.

Problem: Device is being assigned an IP addre$8®©254.xxXX. XXX

Problem: Device not maintaining its assigned |Prasisl

Problem: Device function is erratic, appears taquically reset itself

Possible reasons/solutions:

1.

Incorrect network configuration may be causingdbeice to receive a fallback IP address and omopersoft
restarts. Verify that the IP address configuradtie clock is correct. If you manually enter @HCP assigns) an
IP address that already exists on the networkwhisreate an IP address conflict. The devicd reet its address
(fallback) to one within the link-local address spa Determine the cause of fallback IP addredsesolve issue.
View the error status field under the status windowelp determine the cause of why the clock rextka
169.254.xxx.xxx. Near the bottom of the Status windhe error will be displayed. (If there is noarthe text box
will not be displayed.)

[Note: Devices which have been assigned a fakllBcaddress of 169.254.xxx.xxx will be displayethe main
WinDiscovery window witRED text, indicating a problem with the configuratipn.

When the Ethernet interface is initialized the reztndevice will verify that the IP address (eitlséatic or assigned
by DHCP) is not being used by another device om#teork. If a conflict is found the NTD clock willefault to a
169.254.xxx.xxx address. The IP address that cahseerror is saved and returned as an error t®Waovery.
This error status is available to the user viaStetus window on WinDiscovery.

If static IP addressing is being used the origomaflicting static IP address can be restored hggla soft
restart of the device using either WinDiscoveryednet prior to changing any other configuration

parameters.

[IMPORTANT NOTE: if the configuration of the netwtk device is changed while a 169.254.xxX.XxX is
being use, then the current 169.254.xxx.xxx addr&gll become the permanent static address and the
original conflicting static address is lost. At thipoint, it is necessary to manually change thetistdP
address to a one that will not conflict, or you mdp a “Reset Configuration” to restore the systemfactory
default settings.]

If DHCP was selected and the network device fatlidito a 169.254.xxx.xxx address approximatelyyever
10 [depending upon the “Advanced Settings” valueshutes the Ethernet interface will be reinitialilz

and the NTD clock will attempt to get an IP addriese the DHCP server. If the NTD is successfug th
error will be cleared and the new address fronDHEP server will be used. If a discovery was dosiag
WinDiscovery or telnet was used this initializatiill be delayed by 2 hours.

Problem: Device appears to ‘reset’ periodically.

Possible Reasons/solutions:
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1. Check the network connection and setup. If DHCéhsbledNote: DHCP is enabled by defaultihd a DHCP
server is not active on the local network the cladk hesitate periodically while attempting to odge DHCP
configuration. To correct the problem, switch tarmal networking configuration or determine why liheal
DHCP server is not operating.

2. If the device cannot resolve its DHCP address irCPHnode, the unit will periodically perform a sdstart to re-
initialize its communication port and DHCP configtion. See the trouble shooting section on fakld&caddress

3. If the device has not been configured with at least valid DNS server (or that DNS server is dohggitations
similar to those described in #1 will occur. Aa$e one valid DNS server is required for operation.

Problem: Unable to communicate with the MCR100@hennetwork with Telnet

1. If the MCR1000 has been configured to use DHChé&iwork configuration but no DHCP/BOOTP serverrnssent,
the MCR1000 may not respond to discovery requesta to twenty seconds after power-gNote: DHCP is enabled
as a factory-default.]

2. Verify that you have the correct IP address fortthi and the IP address did not change. If uBIREP to provide the
IP address, this address may change periodically nyust know the IP address of the unit to us@HeNET interface.

3. Verify that the device does not have the Telnedrfiace disabled.

[Note: for security purposes, the Telnet interfaea be disabled. When disabled, you will no lorigeable to access the

unit with Telnet. To re-enable the Telnet featore of the other configuration methods must be,usethe unit must be

reset to factory default configuration.]

Problem: NTP/SNTP client is unable to communicaith ¥he MCR1000

1. Verify that the MCR1000 is attached to the network.

2. Verify that all network cables, hubs, etc. areioger working order. Be sure that Ethernet crossoables are not
being used where inappropriate.

3. Verify that the MCR1000 is actually reachable frtima client. Try “pinging” the IP address of the RT000. If this
fails, it is possible that the MCR21000 has an iidvaktwork configuration or that the network is dowConsult your
network administrator for assistance.

4. Verify that the MCR1000 is set to output if openatin internal oscillator/real time clock mode ahdt the maximum
time difference has not been exceeded.

5. Verify that the client is not using “Symmetric Ao’ mode. The MCR1000 doe not use Authenticatiuch w&ill not
work with NTP/SNTP clients in a symmetric activedao See the knowledgebase articles at the Micresiisite
regarding using the Windows W32Time service (HnilNTP/SNTP time client for the XP/2003 Server/€iQS’s).

Problem: NTP client indicates that the MCR1000rvmling invalid time, or has flagged time as ingal

The MCR1000 will always answer NTP requests (unflessclient is set to use symmetric active mode) will flag time as
invalid if it does not have trusted time to distii. This may occur temporarily during GPS navigastate changes, or
before the first GPS acquisition after the MCR16@6 been powered on after being off for an extepeeid of time.

By default, the MCR1000 will begin flagging timevalid after 24 hours of consecutive GPS acquisitéliure or non-
operation (powered off). This is a protective teat and can be adjusted or disabled if desirezb-dsvice configuration
sections of this user manual.

Problem: The UTC date/time is incorrect and thé daés not retain time settings when powered dogvn/u

The MCR1000 maintains its internal time in battkagked memory located using a real time clocke Béttery supplies
power to the TCXO 32kHz Oscillator and real tinieck when the unit is powered off. This allows th&rnal
configuration to be maintained and the time ane daincrement, when power is off. Under normadraging condition, the
memory devices maintaining the real time clock dafowered by the external DC power supply andsda rely on the
battery for data retention.
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Note: If the MCR1000 does not retain its Date/Twa#tings (often indicated by the front panel tinspthy counting up
from ‘zero’) the battery will likely need replacente

Check and replace the battery, if necessary. Ttierdype is a “maintenance free” 3V rechargedégnesium Lithium
battery and can be replaced by a qualified technjar the unit can be sent to technical suppdvtasterclock for
repair/replacement for service using our RMA praced See the “Specifications” section for detailghe recommended
battery replacement, or contact technical supporagsistance.

Problem: You have lost your password

Possible reasons/solutions:
1. The password cannot be recovered if it is lostseRthe clock to the factory default configuratiging the
procedure described in the Configuratemttion. After the clock has been reset to fgaiefaults, the unit must
be reconfigured. The factory - default passwortpisblic’

Problem: Multiple error window titled “Bad Passwbabntinues to pop-up each time a configuratiotirsgtis applied.

Possible reasons/solutions:

1. You have entered and “remembered” an incorrectvaskin the password windows. This is now causmdgtiple
error indication windows titled “bad password” togpup for each portion of the configuration messhgg is being
sent to the clock. You must clear the memorizasspiord using one of the two options below.

2. WinDiscovery only remembers the password for theeu session, close the WinDiscovery session aoden.
All passwords will be forgotten by the WinDiscovepplication.

3. As alternative to closing the WinDiscovery sessiight click on the device being administered ia thain
WinDiscovery window. The right click pop-up menowcontains an entry for “Forget Memorized Password
Select this option.

4. You are using a global password that is differemtnfthe password of the unit you are trying to adstér.
Change the global password to match that of thig anthange the unit password to the global pastwo

If these troubleshooting tips do not solve yourgbem, contact technical supportsafpport@masterclock.comor call (636)
724-3666. If these troubleshooting tips do not sgleur problem, consult the support area ofvilagv.masterclock.com
website
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Optional Features

Front Panel LED Display Option

Your MCR1000 device may have been ordered witreeith6 digit or a 9 digit front panel LED displayhe LED digital
display may be used to display either time or datarious formats.

6 Digit Time or Date Display option

The six digit LED display can be configured to disp
time in 12 or 24-hour format, or date in MM:DD:YY,
indicated as US, or DD:MM:YY, indicated as European
format.

9 Digit Day of Year (DOY) and Time Display option
The 9 LED digit display clocks can be configured to
display time in 12 or 24-hour format (hh:mm:ss)rgjo
with day of year (DOY).

Configuring the front panel display is accomplistgdusing the
“[Display Properies] section of the main devicétsgs window.
The brightness control is a sliding bar to vary thightness of the
clock. This feature is useful to accommodate lightonditions
and viewer needs.

The front panel LED display can be configured tpthy local
time instead of UTC reference time by using the & inone and
Daylight Saving Time buttons to enter a local tioffset. See the
previous sections for setting Time Zone and DS¥aiff to obtain
local time.

Time information may be displayed in either 12 4ridur mode. An LED dot (decimal point) on the frpanel display
option located in the bottom right hand of the LESpiay acts as an AM/PM indicator when the unitf@umred to display
time in the 12 hour modeéWhen ON, the LED indicates the displayed tinfeNk

The MCR1000 device will flash its PWR LED indicatra rate of 2 Hz (twice per second) when itas n
synchronized to an external reference . For dewioataining only an NTP client , the PWR LED Wldish twice per
second when the device is not synchronized to af 88rver. This is the default configuration foe tlisplay if it is
not synchronized to an NTP time server. Howewesjll continue to display time using its interrizdttery backed
RTC (real time clock) while unsynchronized

The network device may be display dashes to indittatt the unit is not synchronized to an NTP temear (or another time
input source) when the internal time referenceotsvalid or trusted.

44



Time Code Generator (TCG) Option

Time Code Output Connections

Connect the time code signal cable to DB9BreakQiapter supplied with the unit and then to a validd referenced time
code signal source.

T MCR1000-TC Rear View

[ 1

% I
- o
OR o QR G2 =
« ||| |G| =
- e
— Gnd/Ref/Return =n o Time Code Ot
1 1
Time Code Output (single ended unbalanced) Single Ended Time Code output
using supplied BNC9 using optional DB9 Breakout Adapter

Time Code Output Adapter

45



Configuration

A “Time Code Generation” button which allows adjusnt of the time code configuration parameterssibe, if a TCG
(time code generator) module is installed. SeleetTime Code Generation” button to configure tinge code output
format.

AN

Select Output Control — then select Time Code Gaiar.

Each time code format that is available for genenat displayed in a drop down selection box, glaith available options
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Time code generation selections include:

SMPTE 24,25,0r 30 fps (frames per second), in Nfdh{drop frame) format. Options for SMPTE inclut#e encoding
of User Bits to Leitch /Masterclock specificatiam,no date encoding (User Bits — Zero Filled).allcases, user bit 27 is
enabled for Bi-Phase correction.

IRIG-B formats (IRIG-B00) Pulse width modulateddaihRIG-B10) 1 kHz amplitude modulated are avagabOptions for
IRIG-B time codes include date encoding . Dateoedag oprions or year encoding utilizes the @idE to either the
IEEE-1344 standard (which is equivalent to IRIG-EBY) , or with no year encoding to IRIG-200-98nstard or prior — CF
zero filled )

In all cases, SBS (Straight Binary Seconds) ibkabfor IRIG-B generation.

In addition to time code format, the time code gagenerated may be referenced to UTC time , th.dloal Time of the
MCR21000, or to a custom time.
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Status

The status display indicates the time code beimgigded and any reference offsets being used wAinge code display is
also provided.
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GPS Option

The MCR1000 can support a GPS Receiver as an opliba MCR1000 with a GPS receiver option instatledves the

precision UTC time that it serves from the GPSlbaetwork using an internal GPS receiver argliges the connection
of a pre-amplified GPS antenna.

Regarding the Global Positioning Satellite System

The GPS satellites are operated and maintainedeoy 1S. Department of Defense and allow for theipeedetermination of
local time and location at any point on (or ababe) Earth. This is accomplished via the transmissi very accurate timing
information from a series of satellites that previcbverage of the entire planet.

Antenna Connections

Disconnect power from the unit.
Locate the antenna in a suitable area so thabtheftthe antenna module has a clear view of tlge o not move it

until after the MCR21000 has achieved satellite Ikplained below). Route the antenna cable tdatetion of the
MCR1000

Connect the antenna cable coaxial connector tgalteSMA female connector on the rear of the uaib€ledAntenna.

/

MCR1000 with GPS option installed - Rear View

Apply power to the unit

Start-Up and GPS Satellite Acquisition

When the MCR1000-GPS is initially powered up, aftaving been shipped to a new location, the tinfedofix (time the
unit takes to acquire satellites and extract cotiee) could be up to 25 minutes although it gi¢glly 5 - 15 minutes.

Factors such as atmospheric conditions, type @rarat, antenna location, and antenna cable lendjtaffeict the time to
first fix.

The MCR1000-GPS's receiver module is connected totackup battery that maintains startup data when tke unit is
powered down. If, when starting up, the locationtime and number of satellites that the unit can reeive has not
changed significantly since last power down then thunit will start up much faster.
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Status

Provides current status on the MCR1000’s operaima,ding current UTC time/date on the unit, adhae other
operational information relative to the availab&vite models.
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GPS Lock Related Issues and Troubleshooting Tips

The following items are specific to the MCR1000m&PS option installed.

Please remember, for an initial startup at a neatlon the GPS unit could take up to 30 minutefierAhe unit has
acquired satellites at the new location the statitup is greatly reduced to anywhere from a fewoeds to several minutes.

Note: All components of the GPS system [MCR100@ with GPS receiver, power supply, GPS antennarara cable] are
tested as a system at the factory before shipniétite GPS antenna, the MCR1000 with installed @&®iver , and the
supplied coaxial antenna cable has not been damagddif the installation has been performed gshalhthe GPS antenna
has an unobstructed view of the sky, the power ectan is properly installed, and the front paneDL6llows the startup
sequence described earlier (on, off & then on)sistem will probably work. However, you may hasemait for some time
[typically up to 20-30 minutes] for the unit to a&¥e a first-lock to and initialize itself to theailable GPS satellites at your
location.

Problem: Unit is not locking to GPS.
Problem: The LED on the front panel is always sye@dil.
Problem: Unit is not serving time

Possible reasons/solutions:

1. There are many reasons why the GPS receiver willook to the GPS satellites, please see the fatiguwems.

2. The LED will stay steady ON when the unit has ndeeked to GPS and is not serving NTP time.
The status/ GPS lock LED on the front of the uriit flash once per second when locked to GPS, andliflash twice
per second when freewheeling.

3. The MCR1000 must first acquire an initial lock@G®S before it will serve time. Once locked, th& aan continue to
serve time (either while locked to GPS or whileefsbaeeling) as long as the DC input power is na@rinfpted.

Wait at least 20-30 minutes if installing the GR8aiver device in a new location. The GPS receiwest find and
acquire the signal from at least 4 GPS satellitesilsaneously, and will continue to acquire uphe tight
satellites. When placed in a new location, timérsi lock will vary, but can be quite lengthy senthe GPS
receiver must update its internal almanac and ephisrdata from the GPS satellites.

Check the GPS antenna, antenna cable, and comnediake sure the cables and connectors are nagthrand
the threaded connectors are tightly coupled.

If you have not already done so, install or lodhEeGPS antenna outdoors with a clear/unobstrudéed of the
sky. Preferably on a rooftop or similar locatiartks as a large open field or parking lot with anhstructed view.
While the unit may lock to GPS on some occasionh thie antenna located indoors in a window, suehisigot
recommended.

Locate your GPS antenna away from satellite dishe®urces of RF interference such as transmitteother
antennas. Try relocating your GPS antenna ifareuexperiencing problems.

Your antenna/antenna cable installation may beyaMbur antenna cable or connectors may be shantegen.
You may be using too long of an antenna cable praper impedance cable. You may have damaged bie(sp
or connector(s) during installation.

Masterclock highly recommends using only the prelefare-tested antenna cables provided by Mastéqcloc.
For best performance, it is best to order thestesdbee available antenna packages) at the samadhat you order
your MCR1000 with GPS option installed since th& bhas been factory tested as a system with thenaatcables
and antenna before shipment .

Note: The use of customized [altered] or custoprevided cables is not covered under warranty odemhe free
limited technical support by Masterclock. If yoabtes have been damaged during installation, pleader an
additional cable set or contact technical suppdrMasterclock to have the cable(s) repaired.

If necessary, remove the long antenna cable andecdithe MCR1000 directly to the short cable onGiRS
antenna using the short SMA male to SMA male adaptevided with your antenna package.

4. The GPS receiver located within the unit may hasenbdamaged during the installation or handling.
Handle the MCR1000 with GPS receiver as you woulgdelectronic device do not subject the unit, paitrly the
antenna input connector, to static discharge (E&Bing handling. When handling or installing thevide, observe
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proper ESD protection methods; and as a minimusthdirge yourself to a convenient ground before lenthe
unit. Preferably, use a static discharge wrigtsttonnected to earth ground when handling, imstgland or
configuring the device.

The MCR1000 with GPS receiver option provides poteghe pre-amplified GPS antenna using low voltage
supplied on the center pin of the antenna cabteavbid damage to the GPS receiver (and/or GP Siaaiteaused
by a short circuitmake antenna connections only with power removed ém the unit.

Do not use GPS antennas provided by other souides-amplified GPS antennas or antennas that dre no
compatible with the GPS antenna supplied with yystem may damage the GPS receiver unit.

Note: Damage to the GPS receiver is not covereémdrranty. Please purchase a replacement o $@R1000 with
GPS option , order your MCR1000 with additional T®BIRHSO option as a backup reference, or conggtinical support at
Masterclock, Inc for repair.

5. The GPS antenna may have been damaged durindatistabr handling.
Handle the GPS antenna carefully. The GPS anteraysbe damaged by dropping or other impact on hard
surfaces.

To avoid damage to the GPS antenna (and/or the NNORWith GPS receiver), caused by a short circudtke
antenna connections only with power removed from th unit.

Note: Damage to the GPS antenna is not covered wateanty. Please purchase a replacement. (688
antenna is damaged please contact Masterclocktdmeder a replacement. The GPS antenna cannot be
repaired.

6. The GPS antenna cable may have been damaged theingstallation or handling.

The GPS antenna cables may be damaged by pullistiftgsof the connectors, or by pinching/over begdhe
cables, such as while pulling the cables with decphbller or other method. Pull and route the anéecables
carefully. Ensure that you do not pull directlythie connectors during the installation. Ensheg you do not
twist the connector at the location where the cotoremeets the cable, as this can damage the bifatice GPS
antenna cables are damaged please contact Masteritlo. to order a replacement.

Note: Damage to the GPS cables is not covered wmalganty. Please purchase a replacement seblefscdf the GPS
antenna is damaged please contact Masterclockidmeder a replacement. The GPS antenna canmepl@ed.
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Regarding GPS Antenna and Antenna Cable

The MCR1000 with a GPS module installed requirpseaamplified antenna. The MCR1000 provides +3 i¥Cthe
center pin of the SMA coaxial cable/connector famote power to the antenna.

[WARNING: Attaching a passive (non pre-amplifiedngenna to the MCR1000 could destroy the GPS receive
module. This is a major repair cost which is nodvered by warranty.]

The unit is tested and shipped with the appropdat#e for the antenna that was ordered. Shouldgquire a longer
antenna cable we recommend that you contact M@atatproperly matched cable and antenna can Ipdiestip

Although changing the GPS antenna or coaxial cahtet technically difficult, you are on your owhald you decide
to make such changes. We do not warrant or supperation with any hardware not installed or sigapby us.

The coaxial cable should not be crushed, crimpdtkat at a sharp angle nor should it be straineguling. Any
damage to the cable could result in the MCR1006 &iGPS option installed to not function propeitliythe cable is to
be coiled for storage, the coil diameter shouldbleast 6”.

Antenna Location

Depending on the type of building where the MCR10@® GPS Receiver option installed is located ahsdtructions
that may block reception of signals from the GP8lktes, the antenna may have to be located wihéiss an
unobstructed view of the sky. In some cases tishe accomplished by placing the antenna adjacentvindow.
However, in most cases it will require mounting émtenna outside of the building or on a roof e worse case, the
basic requirement for assured system operatidmaisthe antenna has a clear and unobstructed Vidve sky for initial
satellite acquisition and lock. It is possibletttiee system will operate indoors and under othstractions however thig
can only be determined empirically; it is not gudesd.

If a longer cable is required, cables of varioumgtls (up to 500 feet) with pre-amplified antenagsavailable from
Masterclock, Inc.

[Note: bringing the MCR1000 with GPS option instefl for the first time using an indoor antenna maygwent or
significantly increase the time to first fix.]
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Time Code Reader (TCR) Option

Time Code Input Connections

1. Connect the supplied BNC9-TCI (time code input)dato the DB9 connector of the unit labeled “I/@hen connect
to a valid (UTC referenced suggested) time codecsouFor valid time code formats and levels , gdeiefer to the
specifications section of this manual. Alternatédy either single ended or differential balantiete code inputs, an
optional DB9 breakout adapter may be used. This allows for additional 1/O signal access.

OR ~ [lEEIeR] =
re (R JER|| =
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— = %,ﬁg Ul Time Code (+
Gnd/Ref/lRetur —Jwh w
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Single Ended Time Code Input

Single Ended Time Code Input using optional DB9 Breakout Adapter

using supplied BNC9 -TCI

A

~ 1gel1es|= Optional Shield
S (CEINEES

L %_ﬁ? oo Time Code-
= QB 'QB' - Time Code
Lh s [ s}

Differential Time Code Input
using optional DB9 Breakout Adapter
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[Note: The MCR1000 with Time Code Reader (TCR)atietl auto-detects and decodes the date encodeahiimg time
code signal as UTC referenced time and treatswttmming time code signal as UTC referenced. Nde-dacoded SMPTE

or IRIG-B/B(1)

Start-Up and Time Code Acquisition (models with TGRion installed)

When the MCR1000-TC is initially powered up, aftewing been shipped to a new location, the tinfegbfix (time the
unit takes to detect, acquire, decode, gain atijastcode and extract correct time) could be up@econds although it is
typically 30 seconds or less. Factors such asiiedode input signal level, time code signal typae code cable length
and type, and system noise, will affect the timérsi fix.

Time Code Input

Input Impedance

The input impedance for the Masterclock TC timeecddcoder circuit is considered to be relativeghhitypically
>50kOhm. This high input impedance allows for ceeting multiple Masterclock TCR load devices ingliaf without
loading and/or distorting the time code input signa

Input Level

The input level is controlled via an automatic gadmtrol circuit. The MCR1000-TC firmware will autwtically determine
the appropriate gain control setting for your inéogrtime code dB level.

The MCR1000-TC cannot adjust for time code sigeeé¢ls outside the range of -15 and +20dB.

The MCR1000-TC typically requires up to 30 secotedsomplete automatic gain control when decoding®S® or
IRIG-B0O/B1. When proper gain control has been adgdethe incoming time code type and raw time cduarill be read and
displayed on the status screen in WinDiscovery,thadyreen front panel status LED on the cardblitik once per second.

Time Code Input Select & Supported Formats

The MCR1000 with TCR option will automatically detevhich format of time code is being provided upaitial power up
with a valid time code source, or if the time canlgut is varied. No user -programmable hardwareoftware adjustments
are necessary.

The MCR1000with TCR option contains a time codeodec circuit which is designed to auto detect amcbde time code
information along with date information from thdlfaving date encoded time code formats:

SMPTE (30/25/25 fps non-drop frame) LTC to Leitcat® Encoding Standard,

SMPTE (30/25/25 fps non-drop frame) LTC with no ®&incoding,

IRIG-B(0) pulse width coded (unmodulated) DC, yeacoding in CF to IEEE 1344 standard,
IRIG-B(0) pulse width coded (unmodulated) DC, naryencoding (CF fields zero filled)

IRIG-B(1) 1 kHz Amplitude Modulated, year encoditogCF to IEEE 1344 standard,
IRIG-B(1) 1 kHz Amplitude Modulated, no year enaagli{(CF fields zero filled)
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Non-Date/Year Encoded Time Codes

By default the The MCR1000 TCR option supports SERime code with date encoding user bits to théchespecification
and IRIG time code inputs with year encoded infdramato the IEEE1344 specification using CF (cohfiedds). In
addition, the MCR1000 with TCR installed has a s&dqarovision to support non-date encoded SMPTERG-B(0)/B(1)
time code (zero filled CF) .

This device contains a feature to set/overwritediéte or year manually by writing this informatitanthe battery backed
real-time clock. When selected, this allows therus either ignore the date/year information frityia time code signal, or to
provide a date/year for SMPTE (date) or IRIG-B/B(¥ear) time code formats without this inforneatibeing available in
the time code signal.

For additional details on supported formats, seesffecifications section of this manual and theiptes section.

Configuration

To configure the TCR input, first select the Timef€ence — “Input Control” button, on the “Devicettthgs” window and
then select the “Time Code Reader” button

Time Code Input Reference and Offsets

The MCR1000 treats the incoming external time mfee(s) as UTC based and uses this value to setetaal
reference time (UTC reference time).

The Time Code Reader may be configured to comperisabr add offsets to the incoming time codeneziee. The
default setting is to treat the incoming time cadedJTC time. You may adjust the incoming time ctwlbe considered
either a time code with local offsets (TZ and D®TYyou may set up for a custom offset.

A custom offset might be used to compensate fallgatdelay in an “in-house” time code. Currentlystom offset in
HH:MM:SS resolution is possible.
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Non-Date/Year Encoded Formats

Default Settings

NOTE:_If your time code source outputs UTC referesit  SMPTE 30/25/24 fps time code to the Leitchedat
encoded format or IRIG-B/B1 time code to the IEEB44 standard, then leave both the “lgnore Date From
Reference” and “Ignore Year From Reference” uncheeld and disabled (use factory default setting) as
shown This will allow the automatic detection of tindgte (or day of year), and year information fritwe
incoming time code signal. This is the normal {dag default) setting.

Note: the time of day information will continue be decoded from the time code signal, and will evigée the manual
entry.

Using the default settings, will allow the autornatetection of time, date (or day of year), and yefmrmation from
the incoming time code signal. These are the resended settings.

Default

The Set Time/Date menu item located under the Atnative Function button lets you manually settihee and date
for the MCR1000. The function may be most useduldemonstration, in lab situations, environmerigre an
external signal is not available, or in this cagleen a date or year must be entered. This ismedgssary if the
MCR1000 does not have any other external time eafsr such as GPS or NTP client installed or enalbleel
time/date for the MCR1000 can either be set tdithe of the PC or a manual custom time can be edter
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Date or Year Manual Overwrite (Ignore Date or lgn¥ear from Reference) Feature

Thedate overwritefeature may be used if the
Time Code does not contain date encoded time
code to either the SMPTE 30/25/24 fps Leitch
date format standard or the IRIG-B/B(1) IEEE
1344 standard.

Theyear overwritefeature may be used if the
Time Code input signal does not contain year
information in the IRIG —B/B1 time code to the
IEEE 1344 standard.

Note: the time data /information will continue
to be decoded from the time code signal, and Wilags overwrite the manual entry.

[Note: for the purpose of refreshing its interreédck, the MCR1000 assumes the time and date enietéTC.]
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Status

Provides current status on the MCR1000’s operaima,ding current UTC time/date on the unit, adhae other
operational information relative to the availab&vite models.

Time Code Decoding /Lock Issues & TroubleshootimasT

The following items are specific to the MCR1000WItCR option installed.

The easiest way to verify that the MCR1000 with T@iRion installed is decoding time code is to oledhe status of the
TCR option with the WinDiscovery Status.

A secondary method is to monitor the LED on tleafipanel . The green LED will be flashing at 1sguper second when
the MCR21000 unit is properly synchronized to a teoerce [i.e. decoding time code ]. If the LEDWé lit, or is not
flashing at 1 pulse per second (1 Hz), or dropenieh out of lock then there is a problem with theuintime code signal.
Note: to use this method, the NTP client must Isafaed.

Time code decoding problems can include any ofdhewing:

no time code present

ground loops or other interference such as couptmg nearby AC power lines
bad/intermittent cables, wiring, or connectors

incorrect wiring connection for SE unbalanced, dFBbalanced input signals
a signal level that is out of range (too high ar kow)

a signal level that is fluctuating

a signal that is distorted

excessive loading on the time code line

a time code type that the TCR option does not stppo

Before concluding that there is a physical probeith time code decoding on the MCR1000 with TCRiamtplease rule
out all of the above possibilities.
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Problem: The UTC time (&/or date ) is incorrect

There are several potential failure points:

invalid, intermittent, or missing time code source,

date/year overwrite function for non-date encode ttcode may be enabled improperly,
battery may need replacement (see the previousgonakem)

an NTP/SNTP client or Windows local time zone cgafation may be misleading you.

Verify that your time code source is generatingWfieC referenced time and date that you expecttlaaicthis time code
format is at an acceptable signal level and qu#tidy can be detected at the receiver (inputedMi@R1000 DB9
connector). Please see the MCR1000 TCR specditafor details.

When using SMPTE time code, verify that you areusing drop frame time code. Use only NDF (nonpdrame) SMPTE
time code. Please see the MCR1000 TCR specifitafar details.

If you are using “house” time code, verify that tiae code source is locked to the GPS satellistesy, such as the
Masterclock GPS200A , for UTC/GMT time code. Tiowle sources such as SMPTE time code that isifea broadcast
satellite will have a delay due to the satelli|ngmission. The MCR1000 TCR option cannot curyesimpensate for sub-
second satellite transmission delays.

If you have a time code source from an alternatelog be sure that your time code actually contaireoded date /year
information to the Leitch/Masterclock [SMPTE] &HBE1344 [IRIG-B] time code formats. SMPTE-typedicodes must
have the date be encoded to the Léitdpecification in the user bits. IRIG-B(0)/B(fijne code format, must have the
year/date encoded to the IEEE 1344 specificatidheé CF (Control Functions). Verify through youoaster clock’s
documentation that date encoding is both suppanteldenabled.

If you are using an acceptable UTC time code sowittedate encoded time code, ensure that the diabte/overwrite
function of the MCR1000 TCR option is not enabled.

If your time code source is providing daylight s&s time adjustments (during DST) or time zoneetffshese must be
functions must be disabled or you must configueeMICR1000 TCR time code offset options to remoeeD$ST and Time
Zone offsets to compensate

If you are using an NTP client or the date/timeplig such as on a Windows system, this may prowitdeading
information as these may be configured to disptel time zone and daylight saving time informati®his is configured
through the Date/Time applet in the Control Pangde the WinDiscovery or Telnet interface or aaystvith the time zone
and DST disabled. Confirm the time using the figawel LED display of the MCR1000 with TCR optidfravailable.

A Time Code Reader Card withTame Code Vieweutility or a TCD time code display are useful diagtic tools in making
these determinations regarding the source. Thesesiare available for separate purchase from Maatk, Inc.

Masterclock,Inc also provides, for separate purehdate encoded time code sources such as timegeoeeators,
oscillators, and converters to industry standamtcode formats, which can be used directly withauto detection
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High Stability (HS) Option

The MCR1000 supports a High Stability Option thidiaes an OCXO (Oven Controlled Crystal Oscillgtor

This option is factory installed and provides ayvetable time base. When locked to a high precisigarnal time
reference, the MCR1000 self calibrates the HS lasoilto the external reference. The calibrat®rels are displayed
using the status screen, along with the curreeteete. The unit will step through the first theaéibration levels
rather quickly, when locked to stable high preacidine references. Subsequent calibration leadis additional time
to achieve and long term lock to the referencee Righest achievement level will be retained inkt@R1000
configuration memory provided the input source doaschange. The highest calibration achievereyet is six (6).

10 MHz Sinewave/ Frequency Reference Output Optiofrequires HS option)

The MCR1000 can provide accurate time as wellstalale frequency reference for specialized apjdinat A 10 MHz
sinewave option is available for separate purchdsm a HS option is ordered. Please see the gdiwhs portion of this
manual for additional information.

Reference Output Connection

MCR21000 Rear View — 10 MHz Sinewave/Frequency Refence Output Installed

Connect an SMA male connector or adapter cabled®&MA female connector labeled “REF”
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NTP Server Option
Configuration

Adjust configurable parameters affecting MCR100@ragion using the available Basic and Advanced E&e8ettings.
The Device Settings Configuration interface alldarssetting the Broadcast/Multicast Parameterauidiclg selecting the
mode the MCR1000 will serve NTP, setting the makitcaddress, setting the broadcast frequency amdagowell as for ,
assigning stratum levels, brightness control, auess to advanced settings.

Broadcast/Multicast ParameterdAllows for setting the NTP mode and parametéth® MCR1000 server.

Server port The default, well known port for NTP servicel3. This can be changed as desired. Note thag so
NTP/SNTP clients will expect NTP servers to opemtgort 123 and cannot be configured to utilizerakte ports.
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Selecting Unicast Mode for NTPBy default, the MCR1000 will operate only in dast /Query mode using server port 123
This mode is selected exclusively when neithempttoeride NTP broadcast nor the provide NTP multicasties are selected.

Provide NTP broadcasts The MCR1000 can be set up to provide NTP lrasid by selecting the “Provide NTP using
broadcast address [255,255,255,255]" checkbox. n/émabled, the broadcast on/to port may be spdafewell as the
frequency that broadcasts will be issued. ThislEanhanged as desired. The MCR1000 provides No&dbasts using the
broadcast address [255,255,255,255]

Note: While providing NTP broadcasts, the MCR10@0ide can also continue to be queried.

Note: Some NTP/SNTP clients will expect NTP sesuweroperate on port 123 and cannot be configuredilize alternate
ports.
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Provide Multicast

The MCR1000 can be set up to provide NTP usingioadgt by selecting the “Provide NTP using multicadtiress below”
checkbox. When enabled, the multicast class Dugraddress may be specified as well as the fregubat multicast
broadcasts will be issued. This can be change@sised. The MCR1000 can provide NTP multicast 8caats using the
full class D/ group address range. The MCR100G ¢ restrict the use of the multicast addresgasgent and supports
the full range of class D multicast addressesrougs from 224.0.0.0 to 239.255.255.255 . Thesapmg or class D address
ranges for multicasting are defined and governedRBC3171 IANA IPv4 Multicast Guidelines

Typically, the multicast address range 224.0.1.924.0.1.255 (224.0.1/24) [ Internetwork Con®B&bck] is utilized for
NTP traffic, however, please refer to tREC3171for your specific application and implementation

Note: While providing NTP broadcasts, the MCR10@0ide can also continue to be queried.

Note: Some NTP/SNTP clients will expect NTP sesuweroperate on port 123 and cannot be configuredilize alternate
ports.

Provide Broadcast and Multicast
Broadcast and Multicast may be enabled at the sameeto allow for a flexible network configuratiorUnicast or
guery mode will always be available.
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Stratum Level Assignmenrt a unique added feature of the MCR1000 with atalled NTP server option are stratum levels
that are user-assignable. The MCR1000 stratuntslewe user assignable from 0-15, for both theraatenigh precision
reference (primary — GPS or Time Code Reader) lamdhternal clock low precision reference (secopddrCXO and or
OCXO).

The factory default stratum level settings for lW€R1000 family are “2” for the External High Prdois Reference Inputs,
and “3” for the Internal Low Precision Reference@€is. The Internal Clock stratum level cannoabjisted to a reference
level exceeding that of the External Reference.

A stratum reference level of “0” is defined to lksabled”. A stratum reference level of “1” mayumed for trusted time
sources such as models with GPS receiver optianigme Code Reader Option, or for units with an @CXKstalled.

The time references for the various NTP server risoale defined as:

Typical Holdover
Stability of Internal

Internal Low Precision
Reference Clock

Installed Options External High

Precision Reference

Clock
GPS and/or TCR GPS satellite signal OCXO (Oven Controlled 1 ppb/day
HSO and/or Time Code Crystal Oscillator), & RTC <19 mS/day
(real-time clock) reference. <7 seclyear
GPS GPS satellite signal TCXO (Temperature <165 mS/day

Compensated Crystal
Oscillator), & RTC (real-
time clock) reference.

<60 seclyear

TCR Time Code signal TCXO & RTC <165 mS/day
<60 seclyear
HSO Not Available OCXO Qven Controlled 1 ppb/day
Crystal Oscillator), & RTC <19 mS/day
(real-time clock) reference. <7 seclyear
None Not Available TCXO & RTC. <165 mS/day

<60 seclyear
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In addition to the Stratum Level assignment, thevedble time dissemination duration for the operathn the Internal
Clock can be configured in the Advanced Configarasection (see below).

NOTE: The MCR1000 with a GPS receiver option ilsthcan be considered a Stratum Level 1 devicsueh, it can be
assigned a stratum level of “1” for the “Externaghl Precision Reference” (defined to be: wherkéotto GPS).

NOTE: The models MCR1000 which do not have an eslénput, this feature will be grayed out for thisiction
model. Thus, the stratum level can only be adjl&iethe Internal Clock.

By default, the models MCR1000 will allow time déssination (NTP service or Time Code Generationgfperiod of 24
hours from loss of the primary reference sourceririgy this “free-wheeling” or “holdover” period,egiMCR1000 will rely
on the internal real-time clock (RTC) and tempemattompensated crystal oscillator, (TCXO )oscillatehich has a typical
holdover of +/- 1 min /year (+/- 165mSec drift 022 hours or +/- 6.875 mSec drift over 1 hour)oddls with an HSO
(High Stability Oscillator ) option will rely on thinternal RTC and OCXO (oven controlled crystaliltegtor), which has a
typical holdover (stability) of < .3 sec/year (<8 drift over 24 hours or <.8 mS over 1 hour)

The MCR1000 will continuously discipline the intatiRTC to provide maximum accuracy, while lockedhe external
high precision reference, when trusted and avai)abl
The maximum “Validity” duration is adjustable inhbur increments.

To always allow time dissemination and always adeisthe internal clock source “valid”, set the gl duration to a value
of zero “0”

[Hint: It is suggested to configure the unit tooalltime dissemination and to enter a value of hén“Validity duration”
field when using the MCR1000 with HSO option inlgel]
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Deselect the “Allow time dissemination..” if you dot want the MCR1000 with installed NTP Servef @G options to
serve time using the internal RTC and TXCO osdlathile the unit is free-wheeling.

You may deselect the “ Allow time disseminationydu do not want the MCR1000-GPS-HS to serve tisirgithe internal
RTC and OCXO high stability oscillator while theitis free-wheeling.

Status

The MCR1000 NTP server status may be monitoredyusiea NTP tab. The current reference is reflectethb
assigned server stratum for the high and low pi@tisme references. In this instance, a stratewellof 1 was
assigned for an external high precision time refeeeprovided by a GPS receiver lock. Note thahig instance,
the NTP client has also been disabled.
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Specifications

Communications — Protocols
DHCP/BOOTP (default)
Static IP addressing
Network Time Protocol
IPV4 (RFC3171)
SNTP V4 (RFC 2030)
NTP version 3 (RFC 1305)
UDP, port 123 (default)
Unicast (Query) mode [port 123, default]
Broadcast mode [255,255,255,255 default]
Multicast mode (RFC3171 IANA IPV4 Multicast Guideds)
NENA 911 PSAP Master Clock Standard

Accuracy
0 Locked to reference.............. +/- 5mS
o Unlocked (free run).............. not to exceed 1 sedday
NMEA 0183
Sentences: GLL, GGA, RMC and ZDA
Accuracy using ZDA packets .......... +/- 5mS
Accuracy using other packets .......... +/- 1S

Kinemetrics/Truetime
ACCUIACY ... viiiee e +/- 5mS

Configuration
WinDiscovery Network Discovery and Configuratiotility
Proprietary packet protocol — UDP, port 6163
Device Password or Global Password support
Telnet — TCP, port 23 (default)
Serial Port
RS-232 (ASCII) - 9600 baud, 8 data bits, one sigmb parity
USB

Communications — I/O

Ethernet (10/200MbPS) ....vvvrrrrrerreeerees s eevveveeeeeeeeees RJ45, 10/100 baseT
Length of communication cable (Cat5/5e) ............... 100 meters maximum
RS-232 (Programming/Configuration Port) ................DB9 male (shared function 1/O conoext
TX, Pin 2
RX, Pin 3

Gnd/Return, Pin 5
The communication settings for the RS-232 port &800 baud, 8 data bits, 1 stop bit, no parity.

Length of communication cable ...........cccccceeeeinnnnnns 3 meters maximum (use stathdtnaight thru cable)
USB ittt st USB-Type B
Length of communication cable ...........ccccccoeeeeinnnnnns 3 meters maximum

The communication settings for the USB port aré6 baud, 8 data bits, 1 stop bit, no parity.

Timing Characterisitics (Standard)

113/ L= Temperat@@mpensated Crystal Oscillator (TCXO)
StADIlItY...eeeeeee e +/- 1 min&rg(0-40 C) , +/- 3 min/year (41 to 50 C)



PPS OUIPUL ... ees e Level : 5V TTIDB9- Pin 1]
Pulse width: 40 uSec (varies with active ref — see
options)
Rise time: 10 nS
On —Time mark : Active rising edge locks to current
active reference (see options)

Accuracy NTP Client...........ooooiiiiiiieee s Network Client 1-10rtypical, 10 sec query (default)
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High Stability (HS Option)

TP e OCXO (Ovenntrolled Crystal Oscillator) ,
Disciplined by most accurate active reference

StADIlItY . .oeeeeeeee e < 250mSl/year
1x10-11 freewheeling with GPS option reference &
disciplined over several months

10 MHz Reference output (option)..........cccccvvvvvreenennnn. 10 MHz, sine wave, 2.5 Vpp,BBm, SMA female “REF”

Auxilliary reference output (option)........ceeeeeeeeeeeennnnnn.. 10 MHz, 100 kHz, 10 kHz, HiZ 100 Hz, 10 Hz, or 1 Hz
squarewave, (AUX) SMA female connector “AUX”

PPS Accuracy & pulse duration .............cccceeviiiiieeeneen. 80 uSec pulse width, on tiedge locked to disciplined HSO

Global Positioning System Receiver (GPS Option)

RECEIVET ... eeeemm e Internal, 18aBnel Simultaneous/Parallel
ANteNNa CONNECLON ......ccoeiviiieviiiie e External, SMA Femakntenna”’

[ =70 []= o o Y L1, 1575 MHz @ MHz

RF Bias t0 @antenNNa.........ccoevveeeeeeee e smmmmmn e e eeeeeeeeeeesannnens 3V DC, center pin

Antenna — Standard (Stnd)
External pre-amplified antenna (required) ...ccm.vvveee....L1 , 1575 MHz £ 10 MHz

POIlariZation ..........cooeiiiiiie e Right Hand-cTilar

IMPEAANCE ... 50 Ohm

WEIGNT ... 4.9 0z (g0

DIMENSION ... ..ttt e e e e e 3.7" diamexe4.9” length (96xmm x 126 mm)
V0] 12 To = TSROSO UPUPPPRPT 3/5 VDC fer pin)

MOUNTING ©evvviiiieeei et e e e e e eeaae e pipe, M24 % internal thread

Power ConsSuMpPLioN..........cviiiiiiiiiiiiieereeeee e @ 22 ma (.24W)

[T 1] o U U U OSUPURRRRRT 32 dB Stard

TeMPEIALUIE .....cceiiiiiiiiiiieeeeeee et -40 to +85 °C

Antenna cable
Standard antenna cable (low loss Belden 8219)............50"/15m
Max antenna cable (low loss Belden 8219) ...................75/23m
Max antenna cable (low loss Belden 9913) ...................500/152m

PPS Accuracy & pulse duration .............cccceeiviiiieeenenn. 4uSec pulse, on-time legdidge same as GPS when locked
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Time Code (Options)

Supported Time Code FOrmMats ..........ueeiiieeeeeeceeeieeiaeaaeeeenn, SMPTE/EBU/Film ,
(30/25/24 fps), NDF non-drop frame
LTC Linear/Longitudinal, Forward running
User bits with date encoding to Leitch/Masterclock
BiPhase Correction Bit 27 - Enabled
Or No User bit date encoding — zero filled
IRIG-B,
Format:
IRIG-B(00) pulse width coded
(a.k.a. dc level shift, un-modulated)

IRIG-B(12) 1 kHz Amplitude Modulated,
3.3:1 mark to space ratio.

CF (Control Fields):
CF =IEEE1344 year encoding
(equivalent to IRIG 200-04)

or CF = zero filled (IRIG 200-98, and prior)

SBS (Straight Binary Seconds): enabled

Time Code Reader (TCR Option)
Time Code Input Signal & Connector ..........ccccccceeeeee.... Single Ended, Unbalanced :
BNC-female (BNC9-TCI adapter),
or DB9 pin 7 reference to pin 5 (GND/Return)
Differential, Balanced :
TC +, DB9 pin 7,
TC - , DB9 pin 8,
Optional shield - pin 5
(or pin 10 of optional BN9 breakout adapter)

INPUL IMPEAANCE ... e e >50kOhm

Auto- Detection, Auto-Gain Adjust Range................... SMPTE 24/25/30 fps, NDF : 0.2 to\2p, :
IRIG-B00 un-modulated 0.5 to 12Vp,
IRIG-B12, 1khz AM, 0.5 to 8 Vpp

Time Code Generator (TCG Option)
Time Code Output Signal & Connector ....................... Single Ended, Unbalanced :
BNC-female (BNC9 adapter),
or DB9 pin 6 reference to pin 5 (GND/Return)
Output IMPedanCe..........eeeeeiiiiiiiiie e 50 Ohm
Output Signal Level ... SMPTE
4 Vpp into 600 Ohm,
3 Vpp into 50 Ohm

IRIG-B00 un-modulated
3 Vp into 600 Ohm,
1.75 into 50 Ohm
IRIG-B12, 1khz AM,
2 Vpp into 600 Ohm,
1.5 Vpp into 50 Ohm

71



Relay Rating

DC Input Contact Rating .............uevveiiemmecceieiieeaeeeeeeennn, up to 24 VDC, 250 mA max
Relay conNeCtioNS........oooviiiii i DB9 pin 9 contgaih 4 common/return

DB9 Connector I/O (summary)

PIN Lo PPS, Ouwtily TTL, Active Rising End, On-Time Mark
PN 2. RS232 Tx

PN B e RS232 Rx

PIN oo Relay Copnmm

PN B Ground/Ret

PN B *Time CoQeit

PN 7 e *Time Cole+

PN B *Time Cobte-

PIN 9 e Relay Cactt
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Power Requirements

DC INPULt VOIAGE. ... 9-28 VDC
DC INPUt CONNECTON....uevvieiirieieeeeeeees s e eeeeeeeaeeeeees Male Switchcraft longi (p/nL722A)
Optional Threaded Female DC Input Power plug.... Switchcraft p/i5761K (available by special order)
Power Consumption ..o @12V - 150 mA (1.8W)
BaAttery .. (see tabdédow).
Battery Replacement
o 17 AR 3V,17 mAh, Coin Cell
Maintenance FreeRechargeable
Rechargeable

Manganese Lithium

Manganese Lithium Panasonic ML1220/V1A

Physical
SUZB e —— 6.75x442.5in. (17.15x 10.48 x 3.81 cm)

17.3 0z. (49Q)

Operating/Storage Temperature & Humidity

Operating Temperature ..........ccccccvaccecceeennnn. 32 to 140°F (0 to 60 C)
Relative Humidity ..........cccovviiieeeeciiiiin, 0 to 90%, non-condensing
Storage Temperature ........ccccoeeeeiiiiiiicenvnnnnnnn. -40° to 185°F (-40° to 85°C)
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Compliance

This device complies with part 15, Subpart B of th&CC Rules. Operation is subject to the
following two conditions: (1) This device may not ause harmful interference, and (2) this device
must accept any interference received, including terference that may cause undesired operation

Models MCR1000 with GPS, TCR, TCG, HSO, 10 MHz options

Electromagnetic Compatibility 89/336/EEC ; 92/31/ EC ; 93/68/EEC ; 2004/108/EC
Tested and Conforms to the following EMC standards

EN61000-3-2:2000 (Harmonic Current Emission)

EN61000-3-3:1995 + A1:2001 (Voltage Fluctuation&i&ker)

EN61000-4-2:2000, ,3,4,5,6,8,11

(ElectroStatic Discharge, RF Immunity, Fast Trans@M, Surge, RF Injection CM, Power Frequen
Magnetic Field, Voltage Dips)

EN61000-6-3:2001 (EMC Emissions —Generic Commeércial

EN55022:1998+A1:2000 +A2:2003

CISPR22

Low voltage directive 2006/95/EC
Tested and Conforms to the following Safety stadstar
EN60950-1:2001 (Safety of Information Technologyupment)

Waste Electrical and Electronic Equipment Direc(WeEEE) 2002/95/EC

The MCR1000 is considered WEEE Category 3 (IT
and Telecommunications Equipment as defined byMEB&E Directive and
therefore fall within the scope of the WEEE Diregeti

For more information about Masterclock's WEEE coiampte and recycle
program, please visit the Masterclock WEEE/RoH®site at:
http://www.masterclock.com/rohs_compliance.php

Restriction of the Use of Certain Hazardous SultesiDirective 2002/95/EC

The MCR1000 is considered WEEE Category 3 (IT

and Telecommunications Equipment as defined byMEB&E Directive and

therefore fall within the scope of the RoHS Direeti

These units are RoHS Compliant except that they wibe manufactured using the RoHS
Directive exemption allowing the use of lead in "dders for servers, storage and storage
array systems, network infrastructure equipment for switching, signaling, transmission
as well as network management for telecommunicatiati. Reference RoHS Directive

Annex Point 7 as amended by 2005/747/EC.
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Appendix |I: WinDiscovery Global Password Feature

A significant feature has been added\tmDiscovery/2.6.0 and greater, which allows for the use obgl passwords.
Prior to the implementation of a global passwomtdee, a password was required to be entered &br @avice being
administered during WinDiscoverysession. With the global password feature enablaihgle password may be entered
once during an initial session. All devices witlat password may then be administered without imgtéine password for
each device. The global password information v&dan the registry of the computer runnMgnDiscovery

Enabling Global Password

S

To utilize the global password, select the “GloBaksword” button on the main screemtfhDiscovery

Enable the global password fegture by selectingEnable Global Password” checkbox.

Enter the global password.

Select “OK”

At this point the global password settings willdaared in the registry of the computer runnilijpDiscovery
During this session, and subsequent sessions dbMtavery , you will not have to enter the passor

[Note The global password information is saved in tegistry, and if enabled, does not require the pasdwo be entered
during subsequent WinDiscovery sessions. To mais&turity for your system you may wish to disaleglobal
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password at the end of each session, or only pidicdiscovery in a password protected user accourtdministrator
account which restricts access to the WinDiscoagmlication].

[Note The global password being used must exactly nhtelexisting password on all the devices beingiaidtered. For
example, on any new system being installed, therfadefault password on all devices is “publicTherefore, the global
password must also be set to “public”. To use aglgpassword other than “public”, the password faich device of the
group must be changed using the “Set Password” canth{available on the right click menu of the iterfihe global
password does not overwrite the existing passwarrd flevice, therefore any device with a differgassword cannot be
administered.]

Changing the Global Password

Turn of the global password featureWinDiscoveryy deselecting the “Enable Global Password” chegkb

UseWinDiscovenyto manually change the password for each devitieetmew “desired” global password by using
the “Set Password” command. (Available under tghtrelick menu for each device)
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Enter the new password information and select @teahge Password” button.

/

Repeat for each device in the group that is tathisglobal password.

Re-enable the global password feature by selethimgEnable Global Password” checkbox.
Enter the new global password.

Disabling the Global Password

Turn of the global password featureWinDiscoveryy deselecting the “Enable Global Password” chegkb
It is notnecessary to delete the information from the dlpbasword field.
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Appendix Il: Telnet Terminal Configuration

A terminal-style command line configuration intexéais available via Telnet. The Telnet interfaoevies the functional
equivalent to the configuration parameters andistatformation of those available by WinDiscoveilyo connect with the
MCR1000 with Telnet, use any standard Telnet clégmlication, specifying the IP address of the MG®l as the server
with which to connect. The factory default portisll-known Telnet server port 23.

[Note: The IP address of the unit is required tortfigure the MCR1000 with Telnet. By default, the GR1000 is
configured to obtain an IP address via DHCP. IfRHCP server is available on the network when the RQ000 is
installed, it can be utilized to provide the IP agds of the associated device name that is registevith the server. |

Configuration via Telnet may not be convenientdevices operating with a factory default networkfeguration since the
IP address is not known. The MCR1000 will havaadry default of using DHCP for obtaining a netkt® address.
Hint: Use the WinDiscovery application to establfgst-time networking configuration or use only systems with a

DHCP server available..

If you are not familiar with the Telnet applicaticr command line interface, ask your network ayséelministrator for
assistance.

Upon entering the MCR1000 configuration via Teltleg initial login screen is shown below.
When prompted for “Login” enter your username :addffuser name isptblic”
When prompted for “Password” enter your passwoefiault password isgublic”
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At the “[Telnet ]>" command prompt you may entef & help to display the main menu

[Note: The Telnet interface does not use any tfEecurity other than a password for initial acceEse Telnet interface
can be disabled to provide added security. Whsabded, you will no longer be able to access thi¢ with Telnet. To re-
enable the Telnet feature, one of the other cordilion methods such as WinDiscovery must be ugetieainit must be
reset to factory default configuration.]

[Note: If Telnet is disabled, the current sessiowill be ended and the user must use WinDiscoverygr the Reset to
Factory Configuration button to re-enable it.

Exiting Telnet

To exit the terminal interface, select option ‘X’.

Troubleshooting Tips - Telnet

Problem: Unable to communicate with the MCR100@hennetwork with Telnet

1. If the MCR1000 has been configured to use DHCHhé&iwork configuration but no DHCP/BOOTP serverrissent,
the MCR1000 may not respond to discovery requesta to twenty seconds after power-gNote: DHCP is enabled
as a factory-default.]

2. Verify that you have the correct IP address fortthi and the IP address did not change. If uBIREP to provide the
IP address, this address may change periodically nyust know the IP address of the unit to us@teNET interface.

3. Verify that the device does not have the Telnetriace disabled.

[Note: for security purposes, the Telnet interfae@ be disabled. When disabled, you will no lormgeable to access the
unit with Telnet. To re-enable the Telnet featore of the other configuration methods must be,usethe unit must be
reset to factory default configuration.]
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Appendix lll: NTP Client Information

Any computer system or network of computers degittnsynchronize its time to the MCR1000 with NTEfPver option
installed must incorporate an NTP/SNTP client. BRXSNTP client is responsible for asking the NTReaefor time/date
information, or in some cases simply listening lo& hetwork for NTP time broadcasts, then settiegtkernal time of the
computer or device. NTP client applications coma variety of offerings, supporting different feas, and with different
levels of accuracy, fault tolerance, and reportiMany are inexpensive to license, or free.

SNTP/NTP Client Software

A listing of NTP/SNTP clients can be found at i€P home page, http://www.ntp.org, as well as metmreware/freeware
version through an Internet search engine.

Dimension 4

Operates in most Windows environments. Conciseinserface, can be minimized to the system tri@gan also be run as a
service.

http://www.thinkman.com/

TimeSync
Operates in a Windows NT/2000 environment, androaras a service.

http://www.intsoft.com

XNTP

XNTP is the commonly used Unix distribution of N$€rver/client software. XNTP is distributed witlamy Unix
operating system packages, and is licensed fowitheut fee. The distribution can also be built Windows operating
systems although it is generally not needed foittredows 2000/XP platforms (see Win32Time below).
http://www.ntp.org

Win32Time (W32Time)

This application, somewhat based upon NTP, is addaft-specific time synchronization service ttsiricorporated into
Windows 2000, Windows XP, Server 2003, Vista, arabpbly future Microsoft operating systems.

Only Windows Server running as PDC (primary don@introller) can query an external NTP server tdisgt.
To configure a PDC computer running Win32Time teryuan external NTP server, execute the ‘net ticoehmand from a
command prompt.

Configure the external NTP source:

net time /setsntp:xxx (where xxx is the name oadiéress of an NTP server)
View the currently configured NTP source:

net time /query

A dissertation on configuring and deploying Win3&i€iin an enterprise network environment is beytiedstope of this
manual. Please refer to the documentation incluwdddyour Windows 2000/XP or Windows 2003 Servésts operating
system for details.

The Microsoft Knowledge Base also contains a nurobeseful articles. Search on the ‘net time’ am82time’ keywords.

Disclaimer

Masterclock, Inc. cannot provide technical supparthe above-described client packages. Mastekcloc. makes no
warranty, either expressed or implied, with respecny of these client software packages. MalstekcInc. specifically
disclaims the implied warranties of merchantabitityfitness for a particular purpose.
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Troubleshooting Tips — SNTP/NTP Clients

Problem: NTP/SNTP client is unable to communicaith the MCR1000 Server

1. Verify that the MCR1000 is attached to the network.

2. Verify that all network cables, hubs, etc. arerioger working order. Be sure that Ethernet crosscables are not
being used where inappropriate.

3. Verify that your MCR1000 unit has the NTP Serveti@pinstalled (must be purchased separately).

4. Verify that the NTP Server option is enabled andfigured properly for the correct mode that youert supports.

5. Verify that the MCR1000 is actually reachable frtiva client. Try “pinging” the IP address of the RT000. If this
fails, it is possible that the MCR21000 has an iidvaktwork configuration or that the network is dowConsult your
network administrator for assistance.

6. Verify that the MCR1000 is set to output if opengtin internal oscillator/real time clock mode ahdt the maximum
time difference has not been exceeded.

7. Verify that the client is not using “Symmetric Ao’ mode. The MCR1000 doe not use Authenticatiuch &ill not
work with NTP/SNTP clients in a symmetric activedao See the knowledgebase articles at the Midresatisite
regarding using the Windows W32Time service (HnilNTP/SNTP time client for the XP/2003 Server/€iQS’s);
.Search the knowledge base articles for the phraseted time source”, “authoritative time servarid/or “symmetric
active”.

Problem: NTP client indicates that the MCR1000 8eis providing invalid time, or has flagged tinwiavalid.

The MCR1000 will always answer NTP requests (unflesstlient is set to use symmetric active mode) will flag time as
invalid if it does not have trusted time to distii. This may occur temporarily during such insenas GPS navigation
state changes, loss of timecode input, loss of Bt time input on the MCR1000, or before thetfiGPS acquisition after
the MCR1000 has been powered on after being offifioextended period of time. By default, the MC&LWill begin
flagging time invalid after 24 hours of consecutt¥BS acquisition failure or non-operation (powesé)l This is a
protective feature, and can be adjusted or disabtbekired — see device configuration sectionthif user manual which
refers to allowing time dissemination using RTC.

Some SNTP/NTP clients will require a certain sestesitum status. Validate that the NTP servetistigselections are
appropriate for your SNTP/NTP client requiremerdasd your installed optional features such as Qe Code external
time input options, and for operation using eitiieHS option or the standard internal TCXO durirgWheeling perions.

81



LIMITED WARRANTY

This Masterclock, Inc. (hereinafter MC) product reauty extends to the original purchaser.

MC warrants the MCR1000 against defects in mateaall workmanship for a period of one year frone aditsale. If MC receives
notice of such defects during the warranty perdd@, will, at its option, either repair or replaceoducts, which prove to be
defective.

Should MC be unable to repair or replace the prbdithin a reasonable amount of time, the cust@radtérnate remedy shall be a
refund of the purchase price upon return of thelpcoto MC. This warranty gives the customer dpelegal rights. Other rights,
which vary from state to state or province to pnog, may be available.

Exclusions

The above warranty shall not apply to defects temufrom improper or inadequate installation orimbenance by the customer,
customer-supplied software or interfacing, unauteat modification or misuse, operation outsidehaf €nvironmental
specifications for the product or improper sitegamation and maintenance (if applicable).

Warranty Limitations

MC MAKES NO OTHER WARRANTY, EITHER EXPRESSED OR INMFED, WITH RESPECT TO THIS PRODUCT. MC
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MRCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE.

In any state or province which does not allow thedoing disclaimer, any implied warranty of memtadility or fithess for a
particular purpose imposed by law in those statggavinces is limited to the one-year duratiorta written warranty.

Exclusive Remedies

THE REMEDIES PROVIDED HEREIN ARE THE CUSTOMER'S SBPIAND EXCLUSIVE REMEDIES. IN NO EVENT
SHALL MC BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIA, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGATHEORY.

In any state or province which does not allow thredoing exclusion or limitation of incidental arrsequential damages, the customer
may have other remedies.
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