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FCC Regulatory Statement

Warning: This equibment generates, uses, and can radiate radio
frequency energy, and if not used in accordance with the instruction
manual, may cause interference to radio communications. It has
been tested and found to comply with the limits for a Class A
computing device pursuant to Subpart B of Part |5 of FCC rules,
which are designed to provide reasonable protection against such
interference when operated in a commercial environment. Operation
of this equibment in a residential area is likely to cause interference
in which case the user at his own expense will be required to take
whatever measures may be required to correct the interference.
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Chapter |

Description

This chapter provides a physical and functional
description of the TimeSource 2700.



Introduction
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The TimeSource 2700 is a Primary Reference Source (PRS) that
tracks and ensembles multiple CDMA pilot signals. The CDMA
pilot signals originate from CDMA base stations equipped with
GPS based timing sources traceable to UTC. A pilot channel is
transmitted continuously by each CDMA base station. Pilot
channels allow the handset to acquire timing, provide phase data
for demodulation, and provide a signal strength comparison
between base stations.

The TimeSource 2700 provides Stratum 1 outputs by using
advanced BesTime technology. By using inputs from one to eight
CDMA pilots and a rubidium local oscillator, the TimeSource 2700
meets Telecondia GR2830 network performance requirements. If
the CDMA signals are disrupted, the BesTime algorithm continues
to predict CDMA timing information, which enhances system
holdover performance.

Since CDMA is one of the most widely-used digital wireless
services in the United States, the TimeSource 2700 can be
installed in most metropolitan areas. Because the antenna is
located inside the building within a few feet of the shelf, the
antenna installation problems sometimes encountered with GPS
based systems are eliminated.

TimeSource 2700



Physical Description

The TimeSource 2700 consists of a shelf, an antenna with a cable,
mounting hardware, and software.

The shelf can be mounted on a wall or in an industry-standard
19 inch or 23 inch rack. In a rack, the shelf occupies two rack
units (RU). Except for the antenna connector, all connectors and
indicators are on the front of the shelf.

Two types of antennas are available: the magnetic-mount antenna
and the high-gain antenna.

The magnetic-mount antenna (Figure 1) consists of a receiving
element, a magnetic base, and 12 feet of coaxial cable with an
SMA connector. Because the antenna has a magnetic base, the
antenna can be located on any convenient metal structure, such
as an equipment rack or cable tray.

Warning: Keep the magnetic-mount antenna away from
magnetic-sensitive media (e.g., floppy or hard disks).

The high-gain antenna (Figure 2) consists of a high-gain antenna,

12 feet of LMR-240 cable with SMA and N connectors, and
hardware for mounting the antenna to a cable runway.

Description |5



Figure I. Magnetic-Mount Antenna
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Figure 2. High-Gain Antenna
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Functional Description
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QOverview

Figure 3 shows the main functions of the TimeSource 2700. The
center of the TimeSource 2700 is the BesTime Ensemble Timing
Generator. The Ensemble Timing Generator can receive multiple
timing references, analyze their phase and frequency
characteristics, and dynamically weight each input, to maximize
the stability and accuracy of the timing outputs.

In the TimeSource 2700 application, the CDMA input normally
receives full weight, and actively disciplines the timing outputs.
Because of the exceptional stability of the local rubidium
oscillator, the optional span line and 5 MHz remote oscillator
inputs are not normally used in the ensembled timing output
solution. If any of the optional inputs are provisioned for
ensembling, the BesTime algorithm continuously determines the
optimum input weighting mix, and may use one or all of these
references, by dynamically placing increasingly greater weighting
values on the most stable input or inputs. Greater weighting
values are not normally placed on the optional inputs, but if this
is the case, it would occur during extended CDMA outage periods.

Even if the optional inputs are not actively used in the output
ensemble, the BesTime Ensemble Timing Generator continuously
collects full timing statistics on each input, with respect to the
output timing signal. These statistics can be used to detect timing
problems on an incoming reference.

TimeSource 2700



Figure 3. TimeSource 2700 Block Diagram
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Antenna

The CDMA antenna mounts inside the building within 12 feet of
the TimeSource 2700 Shelf. A single cable transports the CDMA
pilot signals to the shelf.

CDMA Receiver

The CDMA Receiver automatically and continuously tracks
multiple 1930 MHz-t0-1990 MHz PCS band CDMA pilot signals.

| ocal Oscillator

A rubidium oscillator, based on a digitally controlled servo-loop,
provides an ultra-stable local oscillator signal, which is sent to the
Ensemble Timing Generator.

Clock Extractors

T1 signals (bridged or terminated) and remote oscillator signals
can enter on the Input Span A and B connectors. These optional
inputs can be monitored, or used as back-up inputs to the system,
in case of a long-term loss of the CDMA input. A Clock Extractor
circuit extracts a clock from each of these signals, and sends the
clocks to the Ensemble Timing Generator.

20 TimeSource 2700



Ensemble Timing Generator

The clock signals from the CDMA Receiver, a local oscillator, T1
span lines (optional), and 5 MHz remote oscillators (optional) are
used as sources by the BesTime algorithms in the Ensemble
Timing Generator. The signals are analyzed for MDEV, TDEV, and
other phase and frequency characteristics.

The BesTime Ensemble Timing Generator uses statistical clock
models to analyze each clock, and to synthesize highly stable
output timing signals.

T1 Output

The Ensemble Timing Generator provides the timing for the T1
timing signals available at the Output Span A and B connectors in
a framed, all-ones format, which is selectable in either D4 or ESF
framing. SSM is available with ESF framing.

10 MHz Output

The Ensemble Timing Generator provides the timing for the

10 MHz low-phase-noise timing signal, available at the 10 MHz
Output connector, which can be used for local cellular frequency
or testing purposes.

Description 21



BTMON:/tor Software

BTMON:itor (BesTime Monitoring) is a Windows 95/98/NT
compatible craft software program, which provides system
configuration, alarms, and diagnostics. BTMONitor resides on a
user-provided PC, and interfaces to the TimeSource 2700 Shelf via
the local (Craft) or remote (Remote) RS-232 communication port.

Alarm Interface

The MPU delivers major and minor alarms to dry-contact type
connections at the Alarms connector. Alarms are also indicated by
the front-panel status lamps, by the BTMONitor application,
which provides extensive reports of alarm status, and by TL1
messages reported via the Craft COM port.

Power

A power converter filters and converts -48 volt dc power supplied
to the shelf into the voltages required by the shelf. Dual power
feeds are supplied through the Power A and B connectors.
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Chapter 2

Engineering & Ordering

This chapter describes mounting configurations for the
TimeSource 2700 Shelf, lists computer requirements for
operating the TimeSource 2700, and lists parts included
in the TimeSource 2700 System.



Shelf Considerations
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Rack Mounted

The TimeSource 2700 Shelf can be mounted in either a

19 inch or 23 inch rack. Supplied mounting ears can be
positioned for flush or 5 inch offset mounting. Allow for two
RUs (3-1/2 inches) of vertical space on the rack, per shelf.

To make power, input, output, and alarm connections from
the rear of the rack, instead of the front of the shelf, a
wire-wrap panel is available separately, as an option. The
wire-wrap panel can be mounted below a rack-mounted
shelf, in either a 19 inch or 23 inch rack. Mounting ears
(supplied with the option) can be positioned for flush or

5 inch offset mounting. Allow for two RUs (3-1/2 inches) of
vertical space on the rack, per wire-wrap panel.

Wall Mounted

The TimeSource 2700 can be attached to a wall or other
surface by ordering the appropriate wall-mount
configuration option.

TimeSource 2700



Computer Requirements

A user-supplied computer is required to operate the
TimeSource 2700 System. Minimum requirements are as
follows:

e Operating system: Windows 95, Windows 98, or Win-
dows NT 4.0

e CPU: x486 or equivalent, at 33 MHz

 RAM: 8 MB

e Serial communications port
e 3-1/2in. floppy disk drive
< Recommended: spreadsheet application that can accept

comma-delimited (.csv) data files, to process the logged
files

Engineering & Ordering 25



Systems

Table A lists the parts included in TimeSource 2700
Systems. There are four Kits for TimeSource 2700 Systems:

* Rack-mount shelf with magnetic-mount antenna
e Wall-mount shelf with magnetic-mount antenna
* Rack-mount shelf with high-gain antenna

e Wall-mount shelf with high-gain antenna

Optional Wire-Wrap Panel

The wire-wrap panel (990-73000-11) is available separately,
as an option, for the rack-mounted TimeSource 2700. It
includes the panel and cables for connecting to the
TimeSource 2700, and hardware for mounting in a 19 inch
or 23 inch rack.
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Table A. TimeSource 2700 Parts

Part Number

Description

Rack-Mount Shelf with Magnetic-Mount Antenna (990-73000-02)

090-73000-02

TimeSource 2700 Shelf

093-73010-01

Magnetic-mount antenna with |2 ft cable

093-73000-02

Hardware kit (mounting brackets [2 RU] and hardware for mounting in a
19 in. or 23 in. rack)

992-73000-01

BTMON!itor software

997-73000-02

Manual

060-00067-01

Cable for connecting to a PC

Wall-Mount Shelf with Magnetic-Mount Antenna (990-73000-03)

090-73000-02

TimeSource 2700 Shelf

093-73010-01 | Magnetic-mount antenna with |12 ft cable

093-71000-03 | Hardware kit (2 angle brackets and bracket mounting screws [user must
supply screws for mounting shelf to a wall])

992-73000-01 | BTMONitor software

997-73000-02 | Manual

060-00067-01

Cable for connecting to a PC

Engineering & Ordering
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Table A. TimeSource 2700 Parts (contd)

Part Number Description

Rack-Mount Shelf with High-Gain Antenna (990-73000-04)

090-73000-02 | TimeSource 2700 Shelf

093-73010-02 | High-gain antenna kit (includes |2 ft cable and mounting hardware)

093-73000-02 | Hardware kit (mounting brackets [2 RU] and hardware for mounting in a
19 in. or 23 in. rack)

992-73000-01 BTMON!itor software

997-73000-02 | Manual

060-00067-01 | Cable for connecting to a PC

Wall-Mount Shelf with High-Gain Antenna (990-73000-05)

090-73000-02 | TimeSource 2700 Shelf

093-73010-02 | High-gain antenna kit (includes |2 ft cable and mounting hardware)

093-71000-03 | Hardware kit (2 angle brackets and bracket mounting screws [user must
supply screws for mounting shelf to a wall])

992-73000-01 BTMON!itor software

997-73000-02 | Manual

060-00067-01 | Cable for connecting to a PC
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Installation

Chapter 3

This chapter provides the steps required to
install and power-up the TimeSource 2700.



Unpacking
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Install the TimeSource 2700, using steps in the order given in this
chapter. If any difficulties are encountered during the installation
process, contact Symmetricom’s Customer Technical Assistance
Center (CTAC) at:

e 1888 367 7966 (North America and other areas, where avail-
able)

e +1408 428 7907 (U.S.A))
e +44 1483 510300 (U.K.)
CTAC includes Product Technical Support for technical

information, and Customer Service for information about an order,
RMAs, and other information.

Warning: When handling electronic equipment, use local office
procedures regarding electrostatic discharge (ESD), including:

e Use grounded wrist straps connected to equipment frame
ground when handling cards.

e Store cards only in antistatic packaging provided by the fac-
tory.

Note: Save packing material. All equipment returned must be
packed in the original packing material. Contact CTAC if additional
packaging is needed.

Unpack equipment carefully; check for completeness against the
purchase order. Notify Symmetricom if items are missing.

Inspect equipment for shipping damage, including bent or loose
hardware, and broken connectors.

If equipment was damaged in transit, contact Customer Service to
request an RMA, and notify the carrier.

TimeSource 2700



Antenna Installation

Installation procedures are to follow local company procedures
and the Installation Job Specification.

The antenna can be located anywhere a CDMA signal can be
received. Locate the antenna high enough so that:

e Traffic (people or equipment) moving in the vicinity cannot
touch the antenna and dislodge it.

e Traffic (people or equipment) moving in the vicinity cannot
interfere with the CDMA signal.

Magnetic-Mount Antenna

For TimeSource 2700 Systems with magnetic-mount antennas,
use this section, and skip the “High-Gain Antenna” section.

For TimeSource 2700 Systems with high-gain antennas, skip this
section, and use the “High-Gain Antenna” section.

Installation 31
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The antenna has a magnetic base, therefore no installation
hardware is required. Magnetically attach the antenna to any
metallic structure, such as an equipment rack or overhead cable
tray. The antenna can be in any orientation (pointing up, down, or
horizontally).

Warning: Keep the antenna away from magnetic-sensitive
media (e.qg., floppy or hard disks).

Route the antenna cable to the rear of where the TimeSource 2700
Shelf will be located, and out of the way of traffic. Use tie-wraps or
equivalent to dress the cable in accordance with office procedures.

Note: At the end of this Installation chapter, there is a power-up
procedure. During that procedure, the strength of the CDMA signal
will be measured. Based on that measurement, the location of the
antenna may have to be changed to improve the signal strength.

High-Gain Antenna

For TimeSource 2700 Systems with high-gain antennas, follow
Procedure A, and refer to Figure 4.

Note: Procedure A describes mounting the antenna to a cable run-
way, which is the recommended procedure. Follow local company
procedures and the Installation Job Specification to mount the
antenna.

For TimeSource 2700 Systems with magnetic-mount antennas,
use the “Magnetic-Mount Antenna” section.
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Procedure A. High-Gain Antenna Mounting

Step Action

| Assemble the antenna and mounting bracket as follows:
a.  Slide the N connector end of the antenna through the double D shaped hole in the bracket.
b. Slide the washer over the N connector; and position against the bracket.
c.  Screw the nut over the N connector, onto the assembly.

2 Position the antenna bracket assembly against the front of the cable runway, with the
double D shaped hole pointing away from the cable runway.

3 From the rear of the runway, position the clamp around the runway, and slide the clamp through
the bracket slot and top hole.

4 Slide the two washers on the clamp, and position against the bracket.

5 Screw the two nuts on the clamp, and attach.

6 Attach the N end of the antenna cable to the antenna.

7 Route the antenna cable to the rear of where the TimeSource 2700 Shelf will be located,

and out of the way of traffic. Use tie-wraps or equivalent to dress the cable in accordance
with office procedures.

Note: At the end of this chapter, there is a power-up procedure.
During that procedure, the strength of the CDMA signal will be
measured. Based on that measurement, the location of the
antenna may have to be changed to improve the signal strength.
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Figure 4. High-Gain Antenna Mounting
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Shelf Installation

Rack Mounting

The mounting ears, as shown in Figure 5, can be positioned for
flush or 5 inch offset mounting, in either a 19 inch rack
(Figure 5A) or a 23 inch rack (Figure 5B). To mount the shelf,
follow Procedure B.

Figure 5. Rack Mounting Options

Rear of rack Rear of rack
5 in. offset

_I Top of shelf l_/ >_I Top of shelf I_—
L i ..

B. Rack mounting — 23 in. rack

A. Rack mounting —19 in. rack Flush

mount
25 in. rack adapters
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Procedure B. Rack Mounting

Step Action

I Position the mounting ears on the shelf for flush mounting or 5 in. offset mounting, as
required. If mounting in a 23 in. rack, attach the 23 in. rack adapters.

2 Mount the shelf in the rack.

3 If a wire-wrap panel is not used, this procedure is completed. If using a wire-wrap panel,
mount the panel (Figur e6) to the rack just below the TimeSourc €2700.

4 Connect the cables (included in the wire-wrap panel kit) between the front panel
connectors of the TimeSource 2700 and the connectors on the inside of the wire-wrap
panel, as listed in Table B.
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Figure 6. Rack Mounting with Wire-Wrap Panel
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Table B. Cable Connections

TimeSource 2700

Wire-Wrap Panel

Cable Type

Power A Pl PWR-A DB9 - 3-pin Molex

Power B P2 PWR-B DB9 - 3-pin Molex

Output Span A J3 OUTPUT A RJ-45 — 5-pin Molex
Output Span B J4 OUTPUT B RJ-45 — 5-pin Molex
Alarms J5 ALARM RJ-45 — 5-pin Molex
Input Span A JI INPUT A RJ-45 — 5-pin Molex
Input Span B J2 INPUT B RJ-45 — 5-pin Molex

38
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Wall Mounting

The TimeSource 2700 can be attached to a wall or other surface.
Attach the proper mounting ears, included with the

TimeSource 2700, as shown in Figure 7, then use appropriate
screws (not included) to attach to the chosen surface.

Figure 7. Wall Mounting

Rear
Top Top
[ J Front
: : )
A. Top view B. Front view

Cabling

The CDMA antenna connection is on the rear of the shelf. All other
connections are made on the front of the shelf. When installing the
TimeSource 2700 in a rack with a wire-wrap panel, connections
are made at the rear of the wire-wrap panel. Figure 8 shows the
locations of the connectors on the front of the shelf, and Figure 9
shows the locations of the connectors on the rear of the wire-wrap
panel.
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Figure 8. Shelf Front Panel Connectors
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Power and Frame Ground

Caution: Ensure the fuses in the fuse panel which will be used to
power the TimeSource 2700 Shelf are removed before connecting
power.

Note: Input power is reverse polarity protected; there are no user
replaceable fuses.

Shelf Front Panel

The -48 volt dc battery and frame ground enter through the
nine-pin male DB9 connectors labeled Power A and Power B.
Figure 8 shows the location of the connectors, and Table C lists
the connector pinouts.

Note: If two office battery supplies (battery A and battery B) are not
available, connect the single office battery to the Power A connector
on the shelf front panel. This is not a recommended arrangement. 3

Solder the power and frame ground wires to a customer-supplied
female DB9 connector, following the pinouts listed in Table C, then
mate to the Power A or Power B connector on the front panel.

Note: Connect the power leads from pins 1 and 2 to the office bat-

tery source, but do not apply the office battery to the TimeSource
2700 at this time.

Installation 4|



Table C. Front Panel Battery Connector Pinouts

Pin Signal
I —48V dc

2 Battery return
6 Frame ground

Note: Pins not listed are reserved
for future use.

Make the ground connection, following one of the methods
described below, depending on whether a ground rod is installed:

With ground rod:

Solder the frame ground connection to the 6 AWG frame ground
rod run vertically on each side of the rack. Use one of the
following methods for connecting the wire from pin 6 of the
DB9 connector to the 6 AWG rod.

e Crimp an appropriate-size spade lug to the ground wire
from the DB9 connector, bend the lug around the 6 AWG
rod, and solder.

e Strip enough insulation from the ground wire from the DB9
connector to permit three complete turns around the
6 AWG rod, and solder.

Note: When soldering, use a 25 watt soldering iron to ensure

the 6 AWG rod is heated sufficiently, to prevent a cold solder
connection.
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Without ground rod:

Crimp an appropriate-sized spade lug to the wire from pin 6 of
the DB9 connector, and secure the lug to a screw hole on the
rack. Remove the paint, and sand the area around the screw
hole, to ensure proper conductivity.

Wire-Wrap Rear Panel

The -48 volt dc battery and frame ground enter through the
PWR-A and PWR-B terminal blocks. Figure 9 shows the location of
the terminal blocks, and Table D lists the terminal block pins.

Note: If two office battery supplies (battery A and battery B) are not
available, connect the single office battery to the PWR-A terminal
block on the rear of the wire-wrap panel. This is not a recom-
mended arrangement.

Connect the power and frame ground wires to the terminals listed
in Table D, using appropriate sized spade lugs.

Note: Connect the leads from the — and + terminals to the office
battery source, but do not apply the office battery to the Time-
Source 2700 at this time.

Table D. Wire-Wrap Panel Battery Terminal Block Pinouts

Pin Signal
- —-48V dc

+ Battery return
F Frame ground
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Make the ground connection, following one of the methods
described below, depending on whether a ground rod is installed:

With ground rod:

Solder the frame ground connection to the 6 AWG frame ground
rod run vertically on each side of the rack. Use one of the
following methods for connecting the wire from terminal F of
the terminal block to the 6 AWG rod.

e Crimp an appropriate-size spade lug to the ground wire
from the terminal block, bend the lug around the 6 AWG
rod, and solder.

e Strip enough insulation from the ground wire from the
terminal block to permit three complete turns around the
6 AWG rod, and solder.

Note: When soldering, use a 25 watt soldering iron to ensure
the 6 AWG rod is heated sufficiently, to prevent a cold solder
connection.

Without ground rod:

Crimp an appropriate-sized spade lug to the wire from
terminal F of the terminal block, and secure the lug to a screw
hole on the rack. Remove the paint, and sand the area around
the screw hole, to ensure proper conductivity.
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Output Span (A, B)

Shelf Front Panel

Connect the T1 outputs to the two RJ45 connectors labeled
Output Span A and Span B. Figure 8 shows the location of the
connectors on the front panel, and Table E lists the pinouts of
each connector (Output Span A and Span B).

Note: The shield is normally grounded only at the signal source.
Grounding the shield at both ends is not recommended.

Table E. Front Panel T1 Output Connector Pinouts

Pin Signal Name
4 Ring

5 Tip

7 Frame ground

8 Frame ground

Note: Pins not listed are reserved
for future use. Use category 5 EIA/
TIA 568 A or B compliant cable.
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Wire-Wrap Rear Panel

Connect the T1 outputs to the two wire-wrap connectors labeled
OUTPUT DS1-A and DS1-B. Table F shows the location of the
connectors on the wire-wrap panel, and Table F lists the pins of
each connector (OUTPUT DS1-A and DS1-B).

Table F. Wire-Wrap Panel TI Output Connector Pinouts

Pin Signal Name
R Ring
T Tip
S Frame ground
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Craft

Two communication ports are available. Both perform the same
function and are electrically the same. However, each port has a
different connector type.

Note: TL1 messages are available only via the Craft port.

Make a direct connection to the TimeSource 2700 communication
port at the RJ45 connector labeled Craft. Figure 8 shows the
location of the connector on the shelf front panel, and Table G lists
the pinouts of the connector.

Table G. Craft Terminal Connector Pinouts

Pin Signal Abbreviation Direction

2 Transmit data TXD From TimeSource 2700
3 Receive data RXD To TimeSource 2700

4 Data set ready DSR To TimeSource 2700

5 Signal ground GND —

6 Data terminal ready DTR From TimeSource 2700
7 Frame — —

8 Frame — —

Note: Pins not listed are reserved for future use.
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Remote RS-232

Make connections to the data terminal equipment (DTE) port at
the 9-pin female DB9 connector labeled Remote RS-232. Figure 8
shows the location of the connector on the shelf front panel, and
Table H lists the pinouts of the connector.

Table H. Remote RS-232 Connector Pinouts

Pin Signal Abbreviation Direction

I Data carrier detect DCD To TimeSource 2700

2 Receive data RXD To TimeSource 2700

3 Transmit data TXD From TimeSource 2700
4 Data terminal ready DTR From TimeSource 2700
5 Return/signal ground RTN —

6 Data set ready DSR To TimeSource 2700

7 Request to send RTS From TimeSource 2700
8 Clear to send CTS To TimeSource 2700

Note: Pins not listed are reserved for future use.
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Alarms

Shelf Front Panel

The RJ45 connector labeled Alarms provides dry-contact relay
closure points. The relay contacts are normally open, and close
when reporting an alarm. Figure 8 shows the location of the
connector on the front panel. Connect between the Major pins for
a major alarm, and between the Minor pins for a minor alarm. The
pinouts of the connector are listed in Table I.

Table I. Alarms Connector Pinouts

Contacts Contacts
During Contacts During
Pin Alarm No Alarm During Alarm Power Off
| Major Open Closed Closed
5
2 Minor Open Closed Open
4

Note: Pins not listed are reserved for future use.

Wire-Wrap Rear Panel

The two wire-wrap connectors labeled ALARM MAJ and MIN
provide dry-contact relay closure points. The relay contacts are
normally open, and close when reporting an alarm. Figure 9
shows the location of the connectors on the wire-wrap rear panel.
Connect between the MAJ connector + and - pins for a major
alarm, and between the MIN connector + and - pins for a minor

alarm.
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Input Span (A, B)
Shelf Front Panel

Connect the optional T1 inputs and the optional 5 MHz inputs to
the two RJ45 connectors labeled Input Span A and Span B.
Figure 8 shows the location of the connectors on the front panel,
and Table J lists the pinouts of each connector.

Note: The T1 signal shield is normally grounded only at the signal
source. Grounding the shield at both ends is not recommended.

Table J. Front Panel TI and 5 MHz Connector Pinouts

Pin Signal

| Ring

2 Tip

3,4 5 MHz (positive)

56 5 MHz (negative)

7 Frame ground

8 Frame ground

Note: Pins not listed are reserved for
future use.
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Wire-Wrap Panel

Connect the optional T1 inputs to the two wire-wrap connectors
labeled INPUT DS1-A and DS1-B. Figure 9 shows the location of
the connectors on the wire-wrap panel, and Table K lists the
pinouts of each connector.

Note: The T1 signal shield is normally grounded only at the signal
source. Grounding the shield at both ends is not recommended.

Table K. Rear Wire-Wrap Panel DSI| Input Connector Pinouts

Pin Signal
R Ring
T Tip
S Frame ground

Connect the optional 5 MHz inputs to the two wire-wrap
connectors labeled INPUT 5M A and 5M B. Figure 9 shows the
location of the connectors on the wire-wrap panel, and Table L
lists the pins of the connectors.

Table L. Rear Wire-Wrap Panel 5 MHz Input Connector Pinouts

Pin Signal

+ 5 MHz (positive)

- 5 MHz (negative)
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|0 MHz Output

Connect a BNC connector from the connector labeled 10 MHz
Output to the equipment that will use the 10 MHz output signal.
Figure 8 shows the connector location on the shelf front panel.

CDMA Antenna

Connect the cable from the CDMA antenna to the SMA connector
labeled CDMA RF IN. Figure 10 shows the connector location on
the shelf rear panel.

Figure 10. Shelf Rear Panel Connector

CDMA
antenna
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Power-Up

Use Procedure C to install BTMONitor at a site where the host
computer is connected to the Craft connector of the TimeSource
2700 with a cable, and set up BTMONitor.

Procedure C. Power-Up

Step Action

| Locate a directory, or create a new directory, on your hard disk, to store the BTMONitor
application.

2 Copy the files from the BTMONitor disk to the directory.

3 Create a Windows shortcut to BTMONitor, and place the shortcut on the Windows
Desktop. One method to accomplish this is to open Windows Explorer in an unmaximized
window with some of the Desktop visible around it. Then, navigate to the BTMON!itor file
and drag the file to the Desktop. Click OK if Windows asks to make a shortcut file. 3

4 Connect the supplied serial communications cable between the TimeSourc e2700 Craft
connector and a serial communications port on the computer.

5 Install fuses in the fuse panel that powers the TimeSource 2700. On the front panel, when

the Minor Alarm lamp is yellow, and the Locked lamp is blinking green, continue.
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Procedure C. Power-Up (cont'd)

Step Action

6 Open the BTMON!:itor application. The COMM Port Selection screen appears.

UMM For Selachion
Lsa Prodle TCRAF

©  Select Last Used Port: COM1 | oK

™ fwtomatic Selection, Scan COM Ports

r Cancel
~ Manual Selection |2 7]
= Use TCPIP ||ra:=.q.?nn.?r-m |?1u3

BT3 MOMitor Version 2.7.3

7 Choose a communications port by clicking one of the following:

¢ Select Last Used Port: COMx:. This selection will use the named serial communications
port, which BTMONitor identifies as the one used in the previous session, when the
OK button is clicked.

¢ Automatic Selection, Scan COM Ports. This selection will scan the serial
communications ports on the host computer for the communications port connected
to the TimeSource 2700, when the OK button is clicked.

* Manual Selection: Allows the user to enter or choose the host computer
communication port that is connected to the TimeSource 2700.
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Procedure C. Power-Up (cont'd)

Step

Action

8

Click OK. Verify a User Login screen appears (shown below).

T ~ |

UserName:Ii

Llser Password:

I, Cancel

Note: If a dialog box appears stating, “Failed to Open COM Port” instead of the User
Login screen, verify that the TimeSource 2700 is powered, and the serial communications
are connected. Then click OK, and repeat Steps 7 and 8.
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Procedure C. Power-Up (cont'd)

Step Action

9 Enter the user name and password for this installation, then click the OK button. A screen
appears showing the version number, copyright date, and the serial port that
communicates with the TimeSource 2700 (shown below).

Notes:

I. The user name, “default!”, is set at the factory, and the password, “TS2700:”, is set at
the factory. Be sure to enter the entire password, including the colon.

2. The user name and password are case-sensitive.
3. If an incorrect user name and password are entered three consecutive times, the

BTMON:itor application exits, and ends the attempted session. If this happens, re-open
the application, and enter the correct user name and password.

BT3 MOMitor Version 2.7.3 Part Used
Copyright (C) 1999 TerAP
Symmetricom, Inc.

Symmetricom
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Procedure C. Power-Up (contd)

Step Action

10 Verify the correct version number and serial port, then click the OK button. The
BTMONitor main screen appears (shown below).

:F!I: Teon. COM Peat 1[35000. Target 1D

Exl Stas [onfguation Peromance Staisics  Preciion Swe Morkor  Syslem dmn  Heip
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Procedure C. Power-Up (cont'd)

Step Action

I Select Configuration from the main screen, then select Installation, as shown below.
Pafvimance Stalistics  Frecizon Sync Mondbor  Sysies fidmn.  Hslp

Ext Siabus

The Installation screen appears (shown below).

CDMA Inztallation E3

Location [

IT S2TR2H3
Cancel |

12 In the Location ID area: Enter two to eight alphanumeric characters for the
TimeSource 2700 identification. The identification name can be used to identify this
particular TimeSource 2700 among multiple TimeSource 2700 systems.

Caution: Use the factory-set name, or enter a name. Do not leave this field blank.

13 Click the OK button to save the information on this screen to the TimeSourc €2700. A
dialog box appears to confirm the action (see below). Click Yes to save the parameters to
the TimeSource 2700.

BTMon ]

& Save Install Data to TimeS ource, Are You Sure?
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Procedure C. Power-Up (cont'd)

Step

14

Action

Select Performance Statistics from the main screen, then select CDMA Summary, as shown
below.

Exit  Statuz  Configuration BIEEIIE R =R =1

A Precizion Svnc b onitar
COka Tracking Statz

CObda Summary
Syztem Loop Statistics

System Admin.  Help

The CDMA Summary Report screen appears (shown below).

CIMAA Summnang - TH2TH]
Gedect Chanasl
Charnnsl I 4 a 4 5 E 7 ]
Cihoidt] 0] 145 | T LL] L0 000 | 1.0 L]
Fiey STppb) 1 [ amd | Dol (L 01] 0 0 18 | Dl 'R]
Frag BsDiesppl) | 0001 L Lo nam nom 1I0]F o DL
[ FEuaid 1 1 I 1 1 1 1 ]
W giv 0D 10 % 0l [ oD% 10 % 0l % [
Lisch, 1] 1] [ | 1 1] 1] | 1 | 1
I pancard
Fiot Counl Time Lo Cmks Cur Chan R
[ o [12z758 [ Ensbia [t F-07% Symmetricom
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Procedure C. Power-Up (cont'd)

Step Action

15 The system is factory-set to Auto Search for pilot channels on power up. Observe the
Lock display for each pilot. Any number other than 0 indicates the TimeSource 2700 has
detected, and locked onto, an acceptable pilot signal(s). Lock is required for only one pilot
for the system to produce PRS outputs. If Lock is not achieved within 30 min, move the
antenna to see if the system will detect an acceptable pilot signal.

Alternatively, do one of the following two options:

* Use a PCS CDMA phone with a signal strength indicator in the vicinity of the planned
shelf installation site. Choose the location in which to install the antenna by observing
the strongest signal strength on the phone. If the phone does not detect a signal, the
TimeSource 2700 should not be installed at that location.

* If the pilot signal channel for the PCS service provider is available, select the channel,
using the Select Pilot Signal Channel task in the Operation chapter. Selecting the correct
pilot signal channel allows the system to find and lock on the pilot signal(s) more quickly.
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Remote Operation via a Modem (Optional)

Use Procedure D to set up communications between BTMONitor
and the TimeSource 2700 via a modem (Hayes compatible).

Procedure D. Installing BTMONitor Using a Modem

Step Action

| Connect a straight-through serial communications cable (user supplied) between the
TimeSource 2700 Remote connector and serial communications port on the modem, and
verify all links between the modem and the host computer are connected.

2 From the BTMON:itor main screen, click Exit.

3 Open the BTMONitor application. The COMM Port Selection screen appears.

UMM For Selachion
Lisa Frofle TCFJIP

r  Select Last Used Port: COMI | oK

~Automatic Selection, Scan COM Ports

- Cancel
- Manual Selection [2 ]
= Use TCPIP| ||ra?.q.?uu.?3.¢| |?Itlfi

BT3 MOMitor Version 2.7.3
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Procedure D. Installing BTMONitor Using a Modem (contd)

Step

Action

62

4

On the Comm Port Selection screen, click the Use Profile option, on the left of the menu
bar. A standard Windows Open File screen appears (shown below), set to open a file
named profile.dat. If other profile files have already been created, they will appear in this
window.

Note: The profile.dat file contains up to 10 communication profiles. A communication
profile contains modem settings, including a phone number, for communicating with a
TimeSource 2700 System. Instructions for creating a modem profile follow this paragraph.
The profile.dat file can be copied, and renamed, using standard Windows procedures (do
not change the dat file extension).

open_________ EH
Lookin: |l v272s = ==
1 data

File name: *.dld Open I
Files of twpe: I j Cancel |
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Procedure D. Installing BTMONitor Using a Modem (contd)

Step Action

5 Click the Open button. If the file has not yet been created, a dialog box appears (shown
below) that asks to create the file profile.dat. If the file has been created, the Comm.
Profile Edit screen appears (shown in Step 6).

Open |
C:AB T monh2 74 profile. dat
Thig file doeg not exist,
Do wou want to create it?

1 |

6 Click the Yes button. The Comm. Profile Edit screen appears (shown below).
Comm. Profile Edit ]|
| Brofi —Baud Rate
e 4800 9500 € 19200 ¢ 38400
Profiled: .
Prafiled3 -~ Parity
Profile0d " Even © Odd % Mane
F'ru:ufiIeEIE
me!lEDE — Mumber af Data Bits
Profiledy
Prafile08 e ¢ 9
—T5Mame——— — Mumber of Stop Bits
IF'ru:ufiIeEI'I 1 15 (2
|comz =] | | Jooo-on0-oo0g
Save Profile I
™% Modem
Exit |
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Procedure D. Installing BTMONitor Using a Modem (contd)

Step Action

7 On the upper left side of the screen, highlight one of the 10 profiles in the Profile list box.
The highlighted selection appears in the TS Name box, below the Profile list box.

Note: If an accurate profile exists, go to Step 16.

8 In the TS Name box, change the name of the modem profile, if desired. The TS name
should reflect the name of the TimeSource 2700 Shelf to which the profile connects.

9 Check that the Comm Port window displays the communication port that is connected to
the modem, and that the Modem button is selected.

10 On the right side of the screen, be sure the Baud Rate is 9600, the Parity is None, the
Number of Data Bits is 8, and the Number of Stop Bits is I.

Caution: Factory settings are displayed on the Comm. Profile Edit screen, and must be used.

I Enter the phone number for the modem to dial in the Phone No. box.

12 Click the Save Profile button to save the changes made on this screen as the profile named
in the TS Name box. A standard Windows Open File screen appears (see Step 4). A file
named profile.dat is set to be opened.

13 Click Open. BTMONitor opens the profile.dat file, enters data from the Comm. Profile
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Edit screen, and closes the profile.dat file. A confirmation screen appears (shown below).

BTMon ]

& [rata Succeszsfully wiitken to File: C:ABT monh274Profile. dat
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Procedure D. Installing BTMONitor Using a Modem (cont'd)

Step Action
14 Click OK. BTMON!itor is now set up to communicate with the TimeSource 2700 via the
modem. The Comm. Profile Edit screen appears.
I5 If desired, repeat Steps 7 through 14 to create another modem profile.
16 Highlight the appropriate profile, and click the Logon Using Profile button.

Note: WWait approximately | min for the connection to be made. After approximately
I min, either the Successfully Connected or Timed Out (not connected) pop-up screen
appears. If the Timed Out pop-up screen appears, check that the modem configuration
procedure was correctly followed, then connect again.
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Remote Operation via a Terminal Server
(Optional)

Use Procedure E to set up communications between BTMONitor
and the TimeSource 2700 via a terminal server. This allows the
user to select and/or edit the terminal server number and the
terminal server port number, to allow the TimeSource 2700 to
communicate with the host computer via an LAN network. Consult
your system administrator and the manual supplied with your
terminal server to determine the server and port numbers.

Note: The following procedure requires a terminal server and a
TCP/IP address.
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Procedure E. Remote Operation via a Terminal Server

Step

Action

From the BTMON:itor main screen, click Exit.

2

Open the BTMONitor application. The COMM Port Selection screen appears.

UMM For Selachion

Usa Prodle  TCPJIP

r  Select Last Used Port: COMI | oK

~Automatic Selection, Scan COM Ports

Cancel

~ Manual Selection |2 ']

= Use TCPIP| | 192.9.200.233 |?Itlfi

BT3 MOMitor Version 2.7.3

Click Use TCP/IP.

Click the TCP/IP option, on the left of the menu bar.

Select or edit a terminal server and TCP/IP address by clicking one of the following:
* Select: Selects a terminal server and TCP/IP address

« Edit: Edits a terminal server and TCP/IP address.

If you click Select, continue to the next step. If you click Edit, skip to Step 7.

Installation
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Procedure E. Remote Operation via a Terminal Server (cont'd)

Step Action

6 In the Address/Port area of the Select IP Address screen (see below), highlight the desired
terminal server address and port, then click Use (the Use button will display the selected
address and port). Skip to Step 1.

P garess, Seiet |
| Address / Port
192.0.200.233 4 2101
192.9.200.233 / 2102
192.9.200.233 / 2103

192.9.200.233 / 2107
192.9.200.233 / 2108
—Addrezs Part |
192.9.200.233 2105
1
Exit |
Editsdress ; :
i Use
¢ 15929.200.233/2105 |
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Procedure E. Remote Operation via a Terminal Server (cont'd)

Step Action

7 In the Address/Port area of the Edit IP Address screen (see below), highlight the terminal
server address and port to be edited, then click Edit Address (the Edit Address button will
change to Copy to List).

IP Address, Edit E3 |

| Address / Port

192.0.200.233 / 2101
192.9.200.233 / 2102
192.9.200.233 / 2103
192.9.200.233 / 2104

19 42105
192.9.200.233 / 2106

192.9.200.233 / 2107
192.9.200.233 / 2108
—Addrezs Part |
192.9.200.233 2105
1]
Cancel |
Edit Addrezs

Save Addrezses

8 Type the address number, press the tab key, then type the port number.
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Procedure E. Remote Operation via a Terminal Server (cont'd)

Step Action

9 Click Copy to List, then click Save Addresses (see below).

IP Address, Edit E3 |

| Address / Port

192.0.200.233 / 2101
192.9.200.233 / 2102
192.9.200.233 / 2103

192.9.200.233 / 2107
192.9.200.233 / 2108
—Addrezs Part |
2105
1]
Cancel |

Copy to Lizt
Save Addrezses

Note: To select the terminal server address and port just edited, perform the following:

a. Click the TCP/IP option, on the left of the Comm Port Select screen menu bar, then
click Select.

b. Highlight the desired terminal server address and port, then click Use.

10 Click OK.

Il Enter the user name and password for this installation, then click OK.

12 Verify the correct version number and serial port, then click OK.
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Operation

This chapter provides tasks which may be required to
operate the TimeSource 2700.

Chapter 4




Introduction

The following pages have tasks which may be required to operate
the TimeSource 2700. Items not called out in windows are for
factory use only.
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View Alarms and Alarm Thresholds

I. In the main menu, click Status.
F_a‘ P Sy | Famciaicn: Sy it St k. Hile

2. Click Alarm Monitor: n—t |
Al Lag

3. View the LEDs to determine
the status of the inputs.

On CDMA: I T

el ] iy W M | ﬁ. =
. R (et
Green indicates locked. _m rﬁnﬂ— H‘EE
i Fow Tre | [
* Yellow indicates not locked. :ﬁ —_— I_E_W
* Red indicates warm-up. RO T - oo | neec [T | (e e
R ﬂ o4 [ws Al [T5aa IIW
On Span A, Span B, ROA, and e [ Wea EEbA [ Local b Tanp
ROB: SpanA P ET
Span T el Tireg Ao
:zﬂi.:. Teet-Cl i
» Gray indicates not provisioned.
» Yellow indicates an alarm condi- | Semd | Spael AewieOich | ResanOwl | SelTa
. . . . . Sdare b Al s Mrrlos T
tion if the input is provisioned,
but not ensembled.
¢ Green indicates OK.
¢ Red indicates an alarm condition.

4. View the LEDs to determine
the alarm status:

* Major: red indicates a major
alarm; off indicates no alarm.

* Minor: yellow indicates a minor
alarm; off indicates no alarm.
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View Alarms and Alarm Thresholds (contd)

5. View the listing of the major
and/or minor alarm messages.

6. View the listing of transient
events and alarm messages for the
optional inputs, CDMA, local

oscillator temperature, and self-test.

See the Troubleshooting chapter for
explanations of the messages.

7. View the alarm thresholds.

Threshold displays the amount of
time a minor alarm exists before
escalating to a major alarm. CDMA,
Span A, Span B, Rmt Osc A, and
Rmt Osc display the amount of
time an item has been in minor
alarm.
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Change Alarm Thresholds

I. In the main menu, click Status.
Eaﬁ Perkamance Ctakrier  Fraczion Syne Monits  Systen Adrin. el
flar,
Al

2. Click Alarm Monitor t |
Lexg Deasdag

3. Click the up and down arrows
to set the alarm threshold.

This sets the amount of time R

minor alarm exists before becoming LiDs Al Theashokds | i Thaschokd

a major alarm. mee | ] e — e L2 m
[ Ve T3

For CDMA inputs, this also sets the ::i Ll wa | L T o

amount of time from the beginning | ok R =10 i) !

L - GICHET T R pp— R BT M

of bridging mode to escalation to a - LT o ||

minor alarm. The system stays in L L1 RGN | T

bridging mode for 25 percent of the [ Em Eob [ Loce i Tanp

programmed threshold. For = T

example, if the threshold is it s & ™

48 hours, and the CDMA input is pret

lost, the system stays in bridging

mode for 12 hours (25 percent of S

48 hours), then escalates to a minor

alarm. If CDMA input loss continues

for 48 hours from the start of

bridging mode, the system escalates

to a major alarm.

Caution: Do not set the threshold to
less than | 2 hours — spurious
alarms may result.

Notes:

a. The recommended setting is
48 hours (factory setting).

b. The threshold setting only
affects span and remote
oscillator inputs if they are both
provisioned and ensembled.
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Change Alarm Thresholds (contd)

4. Click to save the alarm
threshold settings.
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View Output Framing and Output During
Alarms

I. In the main menu, click Status.

2. Click Alarm Monitor

3. View the span line output, and
trouble code sent during an alarm.

Note: Span Output displays the
output settings only. It does not
indicate real-time activity or the
current state of the outputs.
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View BT3 (TimeSource 2700) Mode and

Duration

I. In the main menu, click Status.

2. Click Alarm Monitor:

3. View the current BT3
(TimeSource 2700) mode, and the
amount of time the unit has been
in that mode.

The TimeSource 2700 will be in
one of four modes: CDMA normal,
bridging, holdover, or warm-up.

* CDMA normal indicates the sys-
tem is operating without any
CDMA events or alarm condi-
tions.

* Bridging indicates the system is
operating with a transient
CDMA event. Bridging does not
indicate a problem that requires
any maintenance.

* Holdover occurs when a CDMA
event has escalated because the
event has not cleared; i.e., bridg-
ing has escalated to holdover
because the CDMA event keeps
occurring. Holdover also results
in @ minor alarm. Holdover does
not indicate a loss of timing out-
put quality until a major alarm is
also declared.

* Warm-up indicates the system is
in a power-up state. Timing out-
puts will not be generated until
the system exits warm-up.
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View Alarm Log

I. In the main menu, click Status.
Eanm s Simkaics | i Sy i Syt k.| il

2. Click Alarm Log Display. h& |

3. View the most recent 512
alarms and events.

Refer to the Troubleshooting ! idarm L g Dleplay
chapter for a list of all possible
messages that may appear in the

log.

| 2050 T Jud I7 151 310 V500 Twwahiz Hode Chigd ToMawd =
| <5k S Ly O T 7105 TR 1A, il DOF)

253) Sl dan 5 16 D502 1350 WINOF == - SL8FM < OFF |I [ I
Ly B 15 CEGR 1ENY TP S (1
L [E 17 TR T iy Mok Chgd To Hioies H
a5 o

4. Click to update the log

‘id.lnI:ElIEIII"‘ 1368301 TS TEM, Fowa Up

information. ad dan [5 1625 CDis Dol OFF
Lo [ 15 00 HIOF — - ALEFH -+ OFF

(582 1504 TP Siww OFF
Lo [ 15 (HLO5 13800 SWSTEM. FPowes Up

(OHES 15900 S TEM, Powea Up
58t Lo D 161327 1990 COMA Dvlt OFF
SomdLan DB T LEGST 190EL WIMEE — - A - LIFF
| Siad an D6 15 D600 150 TP Shew OIFF

1150 Lo [ 1S 1Y PL Jike OFF :l

5. Click to start or stop the log file
for this screen.

EREEEEH Y

EEE

If checked, data from the screen is
written to the file at every screen
update. The log file may be opened
and read during the logging process,
however, the log file is read-only
during the logging process. The log
file is written in a comma-delimited
(.csv) data format.

6. Click to exit.
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Set Location 1D

|. In the main menu, click
Configuration.

2. Click Installation.

3. Type in the TimeSource 2700
identification.

The identification must be from two
to eight alphanumeric characters.
The identification name can be used
to identify this particular
TimeSource 2700 System among

multiple TimeSource 2700 Systems.

4. Click OK to save the
information, or click Cancel to
ignore any changed information.
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Enable Inputs

I. In the main menu, click
Configuration.

2. Highlight Provision, and select
Inputs.

3. Click any of the input source(s)
to enable (provision) monitoring of
an input.

Caution: It is not required to select
an input. If an input is not used, do
not select; otherwise, spurious alarms
will be generated.

Note: An input must be
provisioned before it can be
ensembled.

4. Click to restore the factory
settings.

5. Click OK to save the input
selections, or click Cancel to ignore
any changed information.

Est m“mim Preciion Sore Morder it Sdme. Helo

o

Provizmon Inpul & Ensembling Souices

Select Input Sourcefs]

[+ Spank
[+ 5
[ Fiml
[ FmtB

Ealect Ensembling Inpuls]
I+ Spand
[ SpanB
¥ Rmta
I AmtE

[T Aeshore Delauks

Operation

81




Ensemble Inputs

I. In the main menu, click N
Configuration. Es hmw‘iﬂﬁﬁ Preciion Syne:Mordor G piten e, Helo

m I
2. Highlight Provision, and select Charge g *|

Inputs.

3. Click any of the enabled
(provisioned) inputs to include in
the BesTime output ensemble.

Provizon Inpul & Encembling Souices

Select Inpu Sourcefs] | Select Ensembling Inputfs]
Ensembling means the input(s) are - A "

used by the system to generate the E gxﬂ E gﬁlﬂ

timing outputs, and will impact the ¥ Bl F Rmt

timing performance of the outputs. " FmiE

Note: An input must be enabled L IR

(provisioned) before it can be
ensembled.

) —
4. Click to restore the factory Eﬁ"mm

settings.

5. Click OK to save the ensembling
selections, or click Cancel to ignore
any changed information.
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View Input Weighting and Gear
[. Inthe main menu, click
Performance Statistics.

2. Click System Loop Statistics.

3. View the weight given to each
input for BesTime ensembling
computation.

4. View the stage (gear) in the
time calculation process.

Gears |, 2, and 3 are warm-up
processes after power-up. Gears 4,
5, and 6 indicate a settling period
when the TimeSource 2700
outputs Stratum | signals. Gear 7
indicates steady-state operation.
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View Input Performance Statistics

|. In the main menu, click Precision
Sync Monitor.

2. View the accumulation period
for the data.

3. View the statistics data, which is “"Iw—:"l [Taikmey (DA Sokvn Tl Sl RO D (OB Tl
] o] (3] [y L]
the report of the measurement z i oz |em |oe |aw
. . 4 l-a L . Lol | 4o
difference between the provisioned | e ki v v 1w | |
inputs and the TimeSource 2700 1 LI TR I E
- |2 )R = |
OUtpUt' ks - mam 111 1 [ Rl !.:I
e o - o - e
This data can be plotted and :6: - mam |mm | |mes | @
compared against any one of aiom w flaren |inme [iew [ v
several timing performance masks, ﬁa——
to gauge the quality of the timing ren-te ] ° L
being received on the input(s).

Timing performance mask(s) and
spreadsheet software are not
available from Symmetricom, and
must be obtained from third party
vendors.

4. View the phase data, which is
the phase offset, in ns, for each
input used in the BesTime
calculation.

5. Set the log file to contain
statistics data.
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View Input Performance Statistics (contd)

e o e O P e ——————— )
data.

| Caamrwd T [Tl e Sakyve 0w SpBve s Pk ve Dl | OB ey Dol

|51} ube [&: ] [ §] ¢ e
1.1 nze L 1] LE 1

e
Data from the screen is written to o o fem (oo | o
the file at every screen update. The % . = T - -
log file may be opened and read I I I I R R

F.oom ora

i rea I - - 1.

during the logging process, however, M1 rE f 0% A | | asd
the log file is read-only during the T HIE LU e L L
logging process. The log file is I Susuicy = mie |am [res |wem |am
written in a comma-delimited (.csv) "o - - BN £ R L R -

data format.
Iﬁ IF".;.] § 11 | = i nar | e | m1aa

7. Click the pull-down arrow, and
select the type of measurement to
display in the statistics data
columns.

8. Click the pull-down arrow, and
select the data to be cleared in the
statistics data columns: all columns
or a specific column.

|l
S COkAL ws Dutput 5

SpeEvE Cdpul
Splws G@
[SUEER Dy o]

LR v Ot |
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Set Output Format and Output During
Alarm

Note: The setting you choose for . i -
output during alarm will occur B2 e ml""’"‘i" Iy Precian Syne Moniz S el

when the system goes into major |
alarm. —#T m_
*

. In the main menu, click
Configuration.

2. Click Provision, and highlight

Outputs.
P B e | EEERRR Fioarance Soatetiog Procion S Mordos  pssw e ey

3. Highlight the desired output &l |
format: D4, ESF, or Forced. e TR | ——
E  guadeti O

4. For D4 output format, select =L
either AIS on Error or Squelch on 13
Error;, for the alarm method.

5. For ESF output format, select
one of the following alarm
methods: AlS on Error, Squelch on
Error, or SSM.

Note: If SSMis selected, select one
of the following: STU, ST2, ST3, or
DUS. The recommended setting is
either STU or ST2.
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Set Output Format and Output During
Alarm (contd)

6. For Forced output format, select

- ot Gt [ENIEITRI Fbimnsrns Elgtabin Preciron Spes Basbs Sples faben Help
one of the following alarm

fitadetn I
methods: AIS Output, Squelch m gt |
Output, D4, or ESK =T B g :l

HE Dueput

Any of the selections under Forced e Saurich s
forces the Span A and B outputs el —
into a particular mode. Forced 5TU
mode may be useful for testing and o
troubleshooting. Forced mode may Eui
also be useful in applications where 5T

the outputs generated by the
TimeSource 2700, even in major
alarm, may be better than the
alternative (e.g., offices without
additional holdover clocks in a
distribution shelf).

Note: If ESF is selected, select a
quality level for SSM.

SSM messages communicate to
downstream network elements the
timing performance received on an
incoming signal. SSM message
options are as follows:

* Primary reference source (PRS)

* Synchronization traceability
unknown (STU)

* Stratum 2 (ST2)
» Stratum 3 (ST3)

* Do not use for synchronization
(DUS)

* Stratum 4 (ST4)

* SONET internal clock (SIC)/
20 ppm
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View CDMA Tracking Statistics

|. In the main menu, click
Performance Statistics. Bt S m%ﬁmmw it e Helo

2. Click CDMA Tracking Stats. .

3. View the number of minutes the
receiver has been locked during

each hour of the last 24 hours. CDMA Tracking Stats - !EIE

Note: On power-up, 60 minutes is " Last24Hs
displayed for every hour. Actual LDaSt ESDHrS' ~ Total Good Mins
data for each hour will appear, as 1 B0 m—
the system cycles through the first 2 E0
24 hours of operation after power- ﬁ gg
up. 5 B0 — Daily Success —

qul

| 'Iﬂg
4. View the number of minutes the Bl
TimeSource 2700 has been locked BO T
during the last 24 hours. 1':' &0
1. &0 —
, 12, E0 ' P
5. View the percentage of the last 12 E0 I Symmetrimm
24 hours that the TimeSource 14 B0 |
2700 was locked to at least one
CDMApilot.
@ | [

The daily success rate must be
greater than 40 percent. If not, refer

to the Troubleshooting chapter.
6. Click to update the information.

7. Click to exit.
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View CDMA Pilot Information

In the main menu, click

Performance Statistics.

2. Click CDMA Summary.

3.

View information about each

CDMA pilot signal currently being
tracked.

Pilot: TimeSource 2700 channel
pilot number. The TimeSource
2700 may display data for multi-
ple channels for each pilot signal
received. The actual number of
pilot signals being received is dis-
played in the Independent Pilot

Count box (described in item 4).

C/No(dB): Carrierto-noise ratio.
Measurement of the strength of
the pilot channel relative to
noise.

Freq Avg(ppb): Deviation of
each pilot signal, in parts per bil-
lion, from the CDMA pilot to the
TimeSource 2700 output.

Freq StdDev(ppb): Standard
deviation of each pilot channel, in
parts per billion, from the
CDMA pilot to the TimeSource
2700 output. The smaller the
number; the better the signal,
with 0.0 indicating the best sig-
nal, and 0.3 indicating an unac-
ceptable signal.

Est S mhﬁmmm Stk Sl Helo

%ﬁm
-

e
I e ¥ 1 i 1 L ? L]
[y i ] [
T Seoncd == D | Cexm [T =
Py BN ik = = = = 5
Lk i | = BE 1
e
Pioeloam i (e ——
v L T [ ik | =¥
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View CDMA Pilot Information (contd)

FRAIM: (Frequency Receiver
Autonomous Integrity Monitor).
Quality of each pilot channel.
Zero indicates the signal is
acceptable; anything above zero
indicates the signal is unaccept-
able. On power-up, 3 is the
default which will be displayed
for all pilot channels until the sys-
tem locks onto a pilot signal.

Weight: Quality of the pilot
channels relative to each other.
The higher the percentage, the
better the signal. For example, if
pilot #8 displayed 80 percent,
and pilot #2 displayed 20 per-
cent, pilot #8 would be the bet-
ter signal. If multiple pilots are
acceptable, the TimeSource
2700 ensembles the pilots into a
single composite signal by
weighting the highest quality pilot
with the greatest weighting value.
Weighting assignments are
dynamically adjusted for changes
in pilot signal quality.

Lock: Number of seconds since
the TimeSource 2700 acquired

lock on the pilot channel (count
stops at 10,000). Zero indicates
the system is not locked to the

pilot channel.
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View CDMA Pilot Information (contd)

4. View the number of pilot signals
currently being tracked.

5. Click to start or stop the log file
for this screen.

Data from the screen is written to
the file every 60 seconds while the
box is checked. The log file may be
opened and read during the logging
process; however, the log file is
read-only during the logging
process. The log file is written to
the host computer disk in a
comma-delimited (.csv) data
format.

6. View the pilot band letter and
channel number in use. The word
“Auto” appearing before the pilot
band letter and channel number
indicates the system locked onto
the displayed pilot via the auto
search method.

T
[ (i I | L | B
[ | B [ | 2 ] T | [
i Sl am famxm | HIEELEE L | s
Py By | e WL | [
L las. | | | | | [ [ 1
g E1E. | | | |2 | |
Loak | & | » | e | ® | = i | = [
S
Piomloam Tas O o
0" 'e"0—=
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Select Pilot Signal Channel

. In the main menu, click
Performance Statistics. Est Sughs Corkpusbm Freciion SyreMordsl SpiemAdnn Help

DR Toarking Stati
2. Click CDMA Summary. 5-..&5“—:.

3. Click the pull-down menui.

4. Select one of the bands or Auto Pﬁl

Search. o] 1 : 1 i ' [l : ()
iy R I 5
ﬁ:‘:qllm :- = : [ :
Caution: If unsure of the proper ) i - —
band and frequency for the area oo | - -
where the TimeSource 2700 is SErr=a - S — -
located, select Auto Search. ' Ui | s o i
5. If a band was selected, select a ——re -
channel. COMA Summany - TG2700
Note: After 20 minutes, if the &-Band I
TimeSource 2700 cannot find a el E-—
CDMA pilot on the selected m o
ghannhel, it will revert to Auto E-Band 1 =
earch. C-Band GO0
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View Dally Holdover Information

Note: The System Admin drop-
down menu and its selections are
only available to the Administrator
level of security.

I. In the main menu, click System
Admin.

2. Highlight Holdover Information,
and select Daily.

3. Click Select.

4. Highlight Display, then select the
desired input, to see the data for
selected input.

5. View the data of the 4 hour
time period.

The time is indicated as hours of a
24 hour clock.

6. View the average measured
frequency offset during the 4 hour
period, in parts per billion (ppb).

7. View the predicted frequency
offset during the 4 hour period, in
parts per billion (ppb).

S EITITAACE TRbCE | Fr0ion Sne set “:ﬁp

Lol Tom——
e[| ] o | ez | e | e s

ri?ﬁlﬁl_ [} (I L Dt T P
I'E-Elom [T [ vam | nam T Ciresi

+ Dhanly Holdowe

I Infofreaiiom
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View Dally Holdover Information (contd)

8. Click to start or stop the log file
for this screen.

Data from the screen is written to
the file at every screen update while
the box is checked. The log file may
be opened and read during the
logging process; however, the log file
is read-only during the logging
process. The log file is written in a
comma-delimited (.csv) data
format.

9. Click the pull-down arrow to
select the number of minutes
between screen updates.

10. View which input is being
measured.

I'l. View the drift, in parts per
billion per day, predicted for this
input during the current 24 hour
period.

12. View the predicted error in ns.

This error can be held for up to
24 hours if the TimeSource 2700
goes into holdover.
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View Monthly Holdover Information

I. In the main menu, click System - -
Admin, Y PiTITACE TIBUCE  FIO0S 0n Sy (1 8et “ﬂp
[

gk bl oy Dok

2. Highlight Holdover Information,
and select Monthly.

3. Click Select.

4. Highlight Display, then select the
desired input, to see the data for
the selected input.

5. View the data of the 4 day time
period.

The time is indicated as days of a
30 day month.

6. View the average measured
frequency offset during the 4 day
period, in parts per billion (ppb).

7. View the average predicted time
error during the 4 day period, in i Monthly Holdover Informed
nanoseconds (ns). ;
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View Monthly Holdover Information
(contd)

8. View which input is being [ soeewy e itz AED|

measured. elsci

. — =
9. Click to start or stop the log file Syl iCom D":B' |
for this screen. Hiiest | | (o) =) | m! [From| [ U |

) ) ﬁ?l:'a o o= o= Nas o N

Data from the screen is written to B [T O [ ST e e l;!n |
the file at every screen update while Ewodred
the box is checked. The log file may

be opened and read during the
logging process; however, the log file
is read-only during the logging
process. The log file is written in a
comma-delimited (.csv) data
format.
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Reset CDMA Receiver and System

[. In the main menu, click System
Admin. [ Sistn Coigusmn  Paforascs Sk hm“?m
-

2. Click Reset. e
ety

3. Click to reset the CDMA Bk Inkutastion  +
DA, R Faarany

receiver processor, and restart the
pilot signal search.

4. Click to reset the system ! Reset - TS27R1#2 EE
processor. -
Caution: Selecting Reset CDMA, ™ @=t LOMA Hecerve

Restart BesTime, and clicking RESET,
will cause a disruption in service.

5. Click RESET to reset the reset
the selected item, or click Cancel
to ignore any information.
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Download New Software

I. In the main menu, click System
Admin.

2. Click Dnld New Software.

Notes:

a. New software should not be
downloaded over a modem
connection. Use a direct
connection only.

b. The TimeSource 2700 does
not lose data during a software
download/upgrade.

c.  The TimeSource 2700 enters
bridging mode during the
software loading process, and
exits bridging mode when it
receives its first good CDMA
measurements.

3. Select the name of the file to

download to the Timesource 2700.

4. Click OK when the desired file
is displayed, or click Cancel to
cancel the current operation.
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Download New Software (contd)

5. Verify the file name is correct.

6. Verify the baud rate is set to
19200.

7. Click to cancel the current
operation (if desired).

8. Click Continue. A progress bar
and messages track the download
process.

9. Once the download is
complete, a message appears. Click
OK.

10. The TimeSource 2700 breaks,
then reestablishes, communication
with the host computer; and a
message appears. Click OK.

['1. When the BTMON:itor main
screen appears, click Exit to exit
the application.

2. Restart BTMONitor to use the
upgraded software.

Dnld Hew Software

rakz Rud
|Fi|e Selected s TSEGH.I:IIEI | 1]

|
|'Duwn||:|ad Baud R ate
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& Fe-Program Sunefull_l,l Completed.[1933 recsz]

> T
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& Eu:ummuniu:at@e-established on COR1

il oI

ilii Cedguacs Pewrercs Deokc) Peosen Sec Bede Sremdden e \
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View User Accounts

I. In the main menu, click System
Admin.

2. Click Security.

3. View the list of system users
and their privilege levels.

The privilege levels are
Administration, Management,
Reporting, and None.

4. Click OK or Exit to exit.
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Add User Account

I. In the main menu, click System
Admin.

2. Click Security.

3. Click Add User.

4. Type in a name for the new user
account.

No two users can have the same
name. The name must have three
or more characters.
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Add User Account (contd)

5. Click the pull-down arrow to
select the privilege level for the
new user account.

Levels are as follows:

* Administration: Allows a user to
change any parameter or func-
tion.

* Management: Allows a user to
display and change any parame-
ter or function except: restart
the system, download new firm-
ware, and manage user security.

* Reporting: Allows a user to dis-
play, but not change, the opera-
tional parameters of the system.

» None: Disables all privileges of a
user, while keeping the user
information.
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Add User Account (contd)

6. Type in the password for the
new user account in both of the
Password windows.

A user name cannot be in the user's
password. The password must be
from six to eight characters, must
include at least one alphabetic and
one numeric character, and must
contain at least one of the following
special characters: | " # $% &' () *
+,-./,<=>7@

7. Click OK to save the
information to the TimeSource
2700, or click Exit to ignore any
changed information.
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Delete User Account

I. In the main menu, click System
Admin.

2. Click Security.
3. Click Delete User

4. Select the user account to be
deleted.

5. Click OK to save the
information, or click Exit to ignore
any changed information.
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Edit User Account

I. In the main menu, click System
Admin.

2. Click Security.
3. Click Edit User.

4. Select the user account to be
edited.

5. Type in a new name for the user
account.

No two users can have the same
name. The name must have three
or more characters.

6. Click the pull-down arrow to
select the new privilege level for
the user account.
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Edit User Account (contd)

7. Type in the new password for
the user account in both of the
Password windows.

A user name cannot be in the user's
password. The password must be
from six to eight characters, must
include at least one alphabetic and
one numeric character, and must
contain at least one of the following
special characters: | " # $% &' () *
+, -/, <=>1@

8. Click OK to save the
information, or click Exit to ignore
any changed information.
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Change Password

I. In the main menu, click
Configuration.

2. Click Change Password.

3. Type in the user name for this
system (factory-set to defaultl).

4. Type in the user password for
this system (factory-set to
T1S2700).

5. Type in the new password.

The password must be from six to
eight characters, must include at
least one alphabetic and one
numeric character, and must
contain at least one of the following
special characters: | " # $% &' () *
+,—,/;;<:>?@

6. Type in the new password again.

7. Click OK to save the
information, or click Cancel to
ignore any changed information.

E= m“mim Precison Sy Morder Spiterm e, Help
{rct sl

Change Passwosd

| Lzer Marms: |‘5|"h"‘|'t'I 6

[ © |

| UserPassword | (4]
| Mew Password: 6
| Repest Password (6 )

@ |
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View BTMON:itor Software Version

I. In the main menu, click Help.

2. Click About BTMon.

3. View the BTMONitor software
version.

4. Click OK to exit.
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View Communication Information

[. In the main menu, click Help.

2. Click About BTMon. E
3. View the active communication

port.

4. Click OK to exit.
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View System Firmware Information

I. In the main menu, click Help.

2. Click Firmware Build
Information.

3. View the system firmware
information.

4. Click to exit.
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Iroubleshooting

This chapter provides descriptions of the TimeSource
2700 front-panel lamps, alarms and events, and TL |
messages, and how to troubleshoot them. It also
describes how to return equipment, get technical and/or
sales assistance, and obtain manual updates.
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Front Panel Lamps

All front panel lamps are shown in Figure 11. The lamps are
described in Table M.

Figure | 1. Front Panel Indicators

Holdover

Major

]
O3 O

U
00
00

0000

Minor

Locked

| 12 TimeSource 2700



Table M. Lamp Descriptions

Lamp Status Description Action
Holdover | Off System is not in holdover None
Yellow System is in holdover Refer to the Alarm Monitor
screen
Major Off System is not in major alarm None
Red System is in major alarm Refer to the Alarm Monitor
screen
Minor Off System is not in minor alarm None
Yellow System is in minor alarm Refer to the Alarm Monitor
screen
Locked Off System is not powered Apply power, or check power
source and connections
Blinking System is in warm-up None, unless warm-up exists for
Green more than | h (see note below)
Green System is providing Stratum | None

signals (if Major lamp is off)

Note: If the system does not exit the warm-up state, CDMA signal
reception may not be strong enough. Refer to the Installation
chapter for details.
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Theory of Alarm Processing and
Troubleshooting

The following pages describe the theory behind how events and
alarms are processed, and how to troubleshoot the system, based
on the event and alarm messages. Refer to Figur e12 for the Alarm
Monitor screen, which may be referenced during the descriptions
on the following pages.
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Figure 2. Alarm Monitor Screen
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16

The TimeSource 2700 provides a rich content of information about
system events and alarms, which is logged and reported to the
user, via front panel lamps, alarm relays, the BTMONitor Alarm
Monitor and Alarm Log Display screens, and TL1 messages. The
Alarm Monitor screen displays all active events and alarms, for
monitoring the functionality and operation of the system. The
Alarm Log screen displays the past 512 events, and alarm history.

The TimeSource 2700 reports two types of events: transient events
and events. A transient event is an intermittent or short-term non-
service-affecting condition outside the normal operating conditions
in an input or critical internal subsystem. An event is a standing
or persistent non-service-affecting condition outside the normal
operating conditions in an input or critical internal subsystem.

Each TimeSource 2700 input and critical internal subsystem may
produce reportable transient events, events, and alarms. All
transient events are processed through leaky buckets to correctly
clear the transient event, or to escalate it to an event or alarm.
Alarms are escalated through a user-adjustable threshold. For
span and remote oscillator inputs, the default threshold for a
standing minor alarm to escalate to a major alarm is 48 hours.
For CDMA inputs, the default threshold for the amount of time
from the beginning of bridging mode to the initiation of a major
alarm is 48 hours. Service-impacting alarm conditions are
reported directly as a major alarm.

Much of the transient event and event level information reported
via the BTMONitor Alarm Monitor screen is normal activity, which
does not impact the performance of the timing outputs, and is
useful primarily as a system operation monitoring tool. For
example, the TimeSource 2700 is designed to output PRS quality
signals, without any CDMA signals, for as much as 14 hours on
average per day. Therefore, it is common for the system to report
CDMA signal drop-out activity, even though the activity will have
no impact on the performance of the outputs.
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In general, minor and major alarms should appear very
infrequently, and troubleshooting activity is not required, unless
the system is in alarm. Otherwise, it is likely the condition is
transient, will clear on its own, and will have had no impact on the
quality of the timing outputs.

The TimeSource 2700 reports transient events, events, and alarms
for the critical subsystems and inputs listed below:

e CDMA

e Span Inputs

 Remote Oscillator Inputs

e Phase Lock Loop

e Local Oscillator Temperature
Table N lists alarm and event conditions for each of the five
TimeSource 2700 input or critical internal subsystems, the actual
appearance and location in the Alarm Monitor screen, and the

cross-reference of the page number for the descriptions which
follow.
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Table N. Alarm and Event Conditions

Description
Alarm Screen Display Screen Location Page No.
CDMA Frequency Transient Event Tevt-Freq CDMA 121
CDMA Frequency Event Evt-Freq CDMA 121
CDMA Frequency Alarm Alm-Freq CDMA 121
CDMA Timing Accuracy Transient Event | Tevt-Timg Accur | CDMA 122
CDMA Clock Bias Transient Event Tevt-Clk Bias CDMA 122
CDMA Tracking Success Alarm Alm-Trk Succs CDMA 122
Span Frequency Transient Event Tevt-Freq Span A or Span B 123
Span Frequency Alarm Alm Freq Span A or Span B 124
Span Drift Transient Event Tevt-Drift Span A or Span B 124
Span Drift Alarm Alm-Drift Span A or Span B 125
Span Phase Transient Event Tevt-Phase Span A or Span B 125
Span Phase Alarm Alm-Phase Span A or Span B 126
Span Jitter Alarm Alm-Jitter Span A or Span B 126
RO Frequency Transient Event Tevt-Freq Remote Osc A or 127
Remote Osc B
RO Frequency Alarm Alm-Freq Remote Osc A or 128
Remote Osc B
RO Drift Transient Event Tevt-Drift Remote Osc A or 128
Remote Osc B
RO Drift Alarm Alm-Drift Remote Osc A or 129
Remote Osc B
RO Phase Transient Event Tevt-Phase Remote Osc A or 129
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Table N. Alarm and Event Conditions (cont’d)

Description
Alarm Screen Display Screen Location Page No.

RO Phase Alarm Alm-Phase Remote Osc A or 130

Remote Osc B
RO Jitter Alarm Alm-Jitter Remote Osc A or 130

Remote Osc B
PLL Step Event Evt-Step Self Test 131
PLL Step Alarm Alm-Step Self Test 132
PLL Range Event Evt-Range Self Test 132
PLL Range Alarm Alm-Range Self Test 133
PLL Jitter Alarm Alm-Jitter Self Test 133
TP Step Event Evt-Step Local Osc Temp 134
TP Step Alarm Alm-Step Local Osc Temp 134
TP Slew Event Evt-Slew Local Osc Temp 135
TP Slew Alarm Alm-Slew Local Osc Temp 135

Following are alarm and event condition descriptions for each of
the five TimeSource 2700 input or critical internal subsystems, for
monitoring and troubleshooting the operation of the TimeSource

2700 System.
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CDMA Event and Alarm Summary

It is normal to expect frequent CDMA transient event activity,
depending on the antenna location. When a transient event
escalates to an event, the TimeSource 2700 enters bridging mode,
and operates on its predictors, but will not report a minor or major
alarm. In bridging mode, the TimeSource 2700 continues to
provide Stratum 1 outputs. If the event condition persists, a minor
alarm is generated. The TimeSource 2700 will not light the
holdover lamp, unless a minor or major CDMA alarm condition
exists. Table O shows the four CDMA operating modes.

Table O. CDMA Operating Modes

Mode Description
Warm up System has recently been reset or powered up, and is establishing or re-
establishing normal time and frequency output.
Normal System is operating with valid CDMA measurement data.
Bridging System has temporarily lost CDMA measurement, and is utilizing the prediction
algorithm.
Holdover A CDMA loss has escalated to a minor/major alarm.

The transient event, event, and alarm messages on the following
pages will appear in the window labeled CDMA on the Alarm
Monitor screen (Figure 12).
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CDMA Frequency Transient Event

The CDMA receiver performs a complete update of the current
time (clock bias) every 2 seconds. The TimeSource 2700 compares
the current frequency estimate of the corrected local oscillator,
with respect to CDMA, and declares a CDMA Frequency Event, if
the magnitude of the offset is greater than the threshold of

0.02 ppm.

Maintenance action required - None.

CDMA Frequency Event

The CDMA Frequency Transient Event data is processed through
a leaky-bucket alarm manager to control escalation to an event.
CDMA Clock Bias Transient Events and Time Accuracy Transient
Events are included in this general frequency event category. A
frequency event represents an error in the CDMA receiver output
state, or a failed oscillator. The nominal time to escalate to an
event condition is 2 minutes. The maximum time to retire an event
is 5 minutes.

Maintenance action required - None.

CDMA Frequency Alarm

The CDMA Frequency Event data is processed through a leaky-
bucket alarm manager, to control escalation to an alarm.

Maintenance action required - If a PLL alarm is also present,
replace the shelf.
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CDMA Time Accuracy Transient Event

The Frequency Receiver Autonomous Integrity Monitor (FRAIM)
determined that all available pilots are unacceptable

Maintenance action required - None.

CDMA Clock Bias Transient Event

The clock bias transient event indicates the quality of the current
timing solution data. The transient event is reported if there are no
valid pilots to obtain a good timing solution, or if the current
timing accuracy estimate exceeds the maximum threshold.

Maintenance action required - None.

CDMA Tracking Success Alarm

This alarm indicates that the CDMA receiver is not achieving an
acceptable level of successful tracking. The system calculates a
24 hour average success rate every hour. This alarm is reported if
the average daily success rate is less than 40 percent.

Maintenance action required - Check the antenna and antenna
cable connections. If OK, move the antenna to a new location, and
monitor for 24 hours to see if the success rate improves. If the
alarm persists, replace the antenna.

Note: If the TimeSource 2700 suddenly stops tracking pilots, and

does not reacquire any pilots for 4 hours or more, reset the CDMA
receiver (using the Reset screen, click Reset CDMA, then OK). If the
condition persists, replace the shelf.
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Span Input Event and Alarm Summary

The TimeSource 2700 reports and escalates transient events, and
events on any provisioned, but not ensembled, span line. Events
on span lines not used in the BesTime output ensemble never
escalate to an alarm, because the span line is not being used to
generate the timing outputs. Span inputs used in the BesTime
output ensemble report transient events which will escalate
directly to an alarm, bypassing the event level, because of the
potential of the span alarm activity to impact the quality of the
timing outputs.

The following transient event, event, and alarm messages will
appear in the window(s) labeled Span A and/or Span B on the
Alarm Monitor screen.

Span Frequency Transient Event

The input span (carrier) frequency is measured with respect to the
local oscillator frequency. This measurement includes the
expected frequency error of the span line, and local oscillator, over
a 15 second smoothing time constant. The threshold is set to

1.1 ppm, to accommodate the expected frequency range of the
oscillator over the life of the product, to allow for Stratum 2 level
traceability for the incoming span line, and to accommodate
permitted network wander.

Maintenance action required - None.
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Span Frequency Alarm

Span Frequency Transient event data is processed through a
leaky-bucket alarm manager, to control escalation to an event, or
directly to a minor alarm. The nominal time to escalate is

4 seconds, and the maximum time to retire is 75 seconds. Normal
SONET pointer adjustments or network rearrangement transients
will not produce an alarm. A span frequency alarm condition
represents a significant frequency error on the incoming span line.

Maintenance action required - Timing on the incoming span line is
out of network specification. Troubleshoot the source of the timing
for the incoming span line, or contact the span line service
provider.

Span Dirift Transient Event

The TimeSource 2700 measures the relative difference between
the input frequency of a span and the output frequency. The input
frequency is smoothed, using a smoothing filter, which detects and
removes transients above the normal operating range of a span
line. The drift event will be triggered by SONET pointer
adjustments, and other network rearrangement-related transient
events. This permits these transients to be detected and removed
before they impact the system. The TimeSource 2700 checks for
drift events every 4 seconds.

Maintenance action required - None.
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Span Drift Alarm

Span drift event data is processed through a leaky-bucket alarm
manager, to control escalation to an event, or directly to a minor
alarm. Since occasional drift events are typical, the leaky bucket is
set to ignore isolated pointer and network rearrangement events.
The nominal time to escalate to an alarm is 4 minutes, and the
maximum time to retire the alarm is 2.5 minutes.

Maintenance action required - Occasional span drift alarm activity
may occur as a result of network maintenance. Persistent drift
alarm activity is not normal. Check the BTMONitor Alarm Log
screen, and if there are multiple events per day, the span line
input should be considered suspect. Timing on the incoming span
line is not within specification. Troubleshoot the source of the
timing for the incoming span line, or contact the span line service
provider.

Span Phase Transient Event

The phase event category is used to detect “fast” phase transient
events. A fast event is usually related to a timing transient in the
previous network element, as opposed to a slower event played out
through upstream intermediate clocks. In general, all phase
events will produce drift events. A phase event is observed over a
250 ms interval after removing network jitter. The default
threshold for a span phase transient event is greater than 250 ns.

Maintenance action required - None.
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Span Phase Alarm

Span phase transient event data is processed through a leaky-
bucket alarm manager, to control escalation to an event or alarm.
The nominal time to assert is 7 seconds, and the maximum time
to retire is 3 minutes.

Maintenance action required - Occasional span phase alarm
activity may occur as a result of network maintenance. Persistent
phase alarm activity is not normal. Check the BTMON:itor Alarm
Log screen, and if there are multiple events per day, the span line
input should be considered suspect. This indicates that timing on
the incoming span line is not within specification. Troubleshoot
the source of the timing for the incoming span line, or contact the
span line service provider.

Span Jitter Alarm

Jitter is measured on the incoming span line with a resolution of
50 ns. If the peak-to-peak delta phase error exceeds the GR2830
1.6 ms threshold for a period of 100 ms, an input jitter alarm is
declared. This alarm is also activated if there is a loss of span line
input signal for a period greater than 100 ms.

Maintenance action required - The input span line cable may have
become disconnected; check and tighten all cable connections. If
the alarm persists, timing on the incoming span line is not within
specification. Troubleshoot the source of the timing for the
incoming span line, or contact the span line service provider. If the
alarm persists, replace the cable.
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Remote Oscillator (RO) Input Event and Alarm
Summary

The TimeSource 2700 reports and escalates transient events, and
events on any remote oscillator input that is provisioned, but not
ensembled. Events on remote oscillator inputs not used in the
BesTime output ensemble never escalate to an alarm, because the
remote oscillator inputs are not being used to generate the timing
outputs. Remote oscillator inputs used in the BesTime output
ensemble report transient events, which will escalate directly to an
alarm, bypassing the event level, because of the potential of the
remote oscillator input’s alarm activity to impact the quality of the
timing outputs.

The following transient event, event, and alarm messages will
appear in the window(s) labeled Remote Osc A and/or Remote
Osc B on the Alarm Monitor screen.

RO Frequency Transient Event

The input RO frequency is measured with respect to the local
oscillator frequency. This measurement includes the expected
frequency error of the RO, and the local oscillator, over a
smoothing constant. The threshold is set to 2.0 ppm, to
accommodate the expected frequency range of the local oscillator
over the life of the product, and the free-running accuracy of the
remote oscillator.

Maintenance action required - None.
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RO Frequency Alarm

RO frequency event data is processed through a leaky-bucket
alarm manager, to control escalation to an event or an alarm. The
nominal time to report is 4 seconds, and the maximum time to
retire is 75 seconds. An RO frequency alarm condition represents
a significant issue, and should normally not occur.

Maintenance action required - The remote oscillator input is
outside the normal operating frequency range. Verify the cable
connections are secure. Verify the input signal is RS-422
compatible, nominally £1 volt differential into 1 0 Oohms, with less
than 7 volts common mode. If the signal looks good, troubleshoot
the remote oscillator.

RO Drift Transient Event

The relative difference is measured between the input frequency
and the current output frequency of the TimeSource 2700. The
input frequency is smoothed, using an input smoothing filter. The
threshold for this category is selected to detect and remove
transients above the normal operating range of a remote oscillator.
The threshold is 0.02 ppm. This permits these transients to be
detected and removed before the system is impacted. The
TimeSource 2700 checks for drift events every 15 seconds.

Maintenance action required - None.
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RO Drift Alarm

RO drift transient event data is processed through a leaky-bucket
alarm manager, to control escalation to an event or an alarm.
Normally, drift alarms should not occur on remote oscillator
inputs. The nominal time to report is 45 seconds, and the
maximum time to retire is 7.5 minutes.

Maintenance action required - The remote oscillator input is
experiencing abnormal jumps in frequency. Verify the cable
connections are secure. Verify the input signal is RS-422
compatible, nominally £1 volt differential into 1 0 Oohms, with less
than 7 volts common mode. If the signal looks good, troubleshoot
the remote oscillator.

RO Phase Transient Event
The phase transient event category is used to detect “fast” phase
transient events, as opposed to slower events. The threshold for a

phase transient is greater than 250 ns.

Maintenance action required - None.
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RO Phase Alarm

RO phase transient event data is processed through a leaky-
bucket alarm manager, to control escalation to an event or alarm.
The nominal time to assert an alarm is 7 seconds, and the
maximum time to retire an alarm is 3 minutes.

Maintenance action required - The remote oscillator input is
experiencing abnormal jumps in frequency. Verify the cable
connections are secure. Verify the input signal is RS-422
compatible, nominally £1 volt differential into 1 0 Oohms, with less
than 7 volts common mode. If the signal looks good, troubleshoot
the remote oscillator.

RO Jitter Alarm

The TimeSource 2700 measures jitter on the Remote Oscillator
input with a resolution of 470 ps. If the peak-to-peak delta phase
error exceeds the 12 ns threshold for a period of 100 ms, an input
jitter alarm is declared. This alarm is also activated if there is a
loss of remote oscillator input signal for a period greater than
100 ms.

Maintenance action required - The remote oscillator input cable
may have become disconnected; check and tighten all cable
connections. If the alarm still persists, the timing being received
from the remote oscillator is not within specification. Troubleshoot
the remote oscillator. If the alarm persists, replace the cable.
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Phase Lock Loop (PLL) Event and Alarm Summary

The PLL events and alarms report activity associated with the

60 MHz synthesizer PLL subsystem. In general, PLL alarms
indicate a potential critical hardware fault in the system. Any
alarm is immediately treated as a minor alarm. If a PLL alarm
occurs with simultaneous alarm activity on all provisioned inputs,
a major alarm is reported.

The following transient event, event, and alarm messages will
appear in the window labeled Self Test on the Alarm Monitor
screen.

PLL Step Event

The step event category is used to capture abnormal phase or
frequency transient “pops” in the synthesizer PLL. A step event is
the magnitude of the delta between successive 250 ms samples
exceeding the threshold. The threshold is 0.5 percent of the total
VCXO pull-in range (70 ppm minimal).

Maintenance action required - None.
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PLL Step Alarm

A step event should not occur in a normal system after the first
minute from a cold power-up. The PLL step event is processed
through a leaky-bucket alarm manager, to control escalation to a
minor alarm. The manager is set so that a single isolated event
will not escalate to an alarm. The nominal time to escalate to an
alarm is 750 ms. The maximum time to retire an alarm is

40 seconds.

Maintenance action required - If the system is not in warm-up,
replace the shelf.

PLL Range Event
The range event category is used to report individual 250 ms
samples that exceed the normal varactor range limits. The limits

are at 90 percent of the total control range.

Maintenance action required - None.
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PLL Range Alarm

A range event should not occur in a normally operating system
after the first minute from a cold power-up. The PLL range event is
processed through a leaky-bucket alarm manager, to control
escalation to a minor alarm. The leaky-bucket manager is set so
that a single isolated event will not escalate to an alarm. The
nominal time to escalate to an alarm is 750 ms. The maximum
time to retire an alarm is 40 seconds.

Maintenance action required - If the system is in warm-up, no
action is required. If a PLL range alarm occurs without
simultaneous input alarm activity, the VCXO may be at the end of
its pull-in range, and the shelf requires immediate replacement. If
the range PLL alarm occurs with some inputs operating alarm
free, there is no immediate problem, but the shelf will soon require
replacement.

PLL Jitter Alarm

If the jitter level exceeds 10 counts at 10 bits for nominally
100 ms, a PLL jitter alarm is reported.

Maintenance action required - Replace the shelf.
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Temperature (TP) Event and Alarm Summary

Temperature event and alarm data reports temperature changes of
the local oscillator oven. Step and jitter alarms are likely
indications of a hardware fault. A problem with outside air (room)
temperature is indicated by a standing slew alarm, if no other
alarms are present.

The following transient event, event, and alarm messages will
appear in the window labeled Local Osc Temp on the Alarm
Monitor screen.

TP Step Event

The step event category is used to capture abnormal step changes
in the oven current of the oscillator.

Maintenance action required - None.

TP Step Alarm

A step event should not occur in a normally operating system after
the first minute from a cold power-up. The oven current step event
is processed through a leaky-bucket alarm manager, to control
escalation to a minor alarm. The manager is set so that a single
event will not escalate to an alarm. The nominal time to escalate to
an alarm is 900 ms. The maximum time to retire an alarm is

20 seconds.

Maintenance action required - If the system is not in warm-up,
replace the shelf.
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TP Slew Event

The slew event category detects abnormal slew rate changes in the
oven current. A large slew in oven current is normal only during a
power-up condition.

Maintenance action required - None.

TP Slew Alarm

Persistent oven current slew usually indicates an abnormal
temperature environment. The TP Slew event is processed through
a leaky-bucket alarm manager, to control escalation to a minor
alarm. The manager is set so that a single event will not escalate
to an alarm. The nominal time to escalate to an alarm is

7 minutes. The maximum time to retire an alarm is 10 minutes.

Maintenance action required:

1. Determine if the TimeSource 2700 Shelf is being exposed to an
unusual amount of air flow variation (for example, the shelf is
located next to a heating vent). If yes, reposition the shelf.

2. Check the room temperature, repair the heating/air
conditioning system. If the room temperature is within the
specified operating range for the unit (O degrees Celsius to
50 degrees Celsius), and the alarm persists, replace the shelf.
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TLI Messages

The TimeSource 2700 sends out two types of TL1 messages via the
Craft communication port: alarms and events. The format of each
of these are described below.

Formats

Alarms

Alarms are sent out as Report Alarm messages in the following
format:

<cr> 11> 11>

<sid> <date> <time>

<almcode> <atag> REPT ALM <modifer>
"<aid>:<ntfcncde>,<condtype>,<srveff>,<ocrdat>,
<ocrtm>,,,:\"<conddescr>\""

<o

Events

Events are sent out as Report Event messages in the following
format:

<er> L1f> <>

<sid> <date> <time>

<atag> REPT EVT <modifer>
"<aid>:<condtype>,<condeff>,<ocrdat>,
<ocrtm>,,,:\"<conddescr>\""

<o
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Parameters

The parameters used in the alarm and event messages are defined
in Table P.

Table P. Parameter Definitions

Parameter Definitions
aid This parameter is the access identifier which is the equipment reporting the
condition.
almcode This parameter is the alarm code which identifies the severity of the alarm. If multi-
ple alarms are reported, the value for almcde is the highest severity of those
reported. Valid values are:
¥k = major alarm
* = minor alarm
= event
atag This parameter is the automatic message tag which is a decimal number with a max-
imum of 3 characters (001 through 999, after which numbering restarts at 001). It is
assigned by the system to sequence and correlate automatic messages.
conddescr This parameter is the condition description which is a text description of the condi-
tion reported by the system, enclosed within /* and */. The system returns one
conddescr per message. Valid values are listed in Table Q.
condeff

This parameter indicates the effect of the condition on the equipment. A transient
condition does not change the basic state of the equipment. Valid values are:

SC = standing condition raised
CL = standing condition cleared
TC = transient condition
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Table P. Parameter Definitions (cont’d)

Parameter Definitions
condtype This parameter is the condition type. It indicates the type of condition being
reported. Valid values are:
MODE = the equipment is powering up or software downloading
ERROR = there is an error in one of the signals being ensembled
LOS = there is a loss of one of the signals being ensembled
AlS = there is an alarm indication signal being received on one of the ex-
ternal span inputs
STATE = there is a problem with the CDMA signal
date This parameter is the current date in the 8-digit form yyyy-mm-dd, where yyyy is
year, mm is month (01-12), and dd is day (01-31).
modifier Same as aid.
ntfcnede This parameter is the notification code which indicates the severity of the condition.
Valid values are:
CL = cleared NA = not alarmed
M} = major alarm NR = not reported
MN = minor alarm
ocrdat This parameter is the date an event occurred.
ocrtm This parameter is the time an event occurred.
sid This parameter is the source identifier (site ID). It identifies the system sending the

message and is the equipments CLLI code. The sid is the same as the location on
the Installation screen.
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Table P. Parameter Definitions (cont'd)

Parameter Definitions
srveff This parameter identifies how the condition affects service. Valid values are:
SA = service affecting
NSA = not service affecting
time

This parameter is the current time in the 6-digit form hh-mm-ss where hh is hours
(0-23), mm is minutes (0-59), and ss is seconds (0-59). The factory setting is GMT
for local time.

Message Troubleshooting

To troubleshoot alarm and event messages, refer to Table Q.
Table Q lists the messages, what the messages mean, and what
action to take to troubleshoot the problem.
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Table Q. Message Troubleshooting

Message (conddescr) Meaning Recommended Action
ALARMS

HARDWARE A failure has been detected on | Replace the system.

FAILURE the system hardware.

HOLDOVER All inputs (CDMA signals, Troubleshoot the CDMA, SPA Nx, and
span inputs, and remote RO x error messages (check the cable,
oscillator inputs) are lost or source, etc.).
unacceptable, and the system
is now using the internal
oscillator.

CDMA ERROR The CDMA receiver is I. Check the cable connections
reporting an error. between TimeSource 2700 Shelf and

antenna.
2. If the error repeats, replace antenna.

RO x ERROR An error has been detected Troubleshoot the specified remote
on the specified remote oscillator input (check signal frequency).
oscillator input signal.

RO x LOSS OF The specified remote Troubleshoot the specified remote

SIGNAL oscillator input signal has been | oscillator input (check the cable,
lost. connections, source).

SPAN x AlIS An alarm indication signal Troubleshoot the specified T1 input

(AIS) has been received on
the specified T input span.

span signal (check the source).

SPAN x ERROR

An error has been detected

on the specified T| input span.

Troubleshoot the specified T input
span signal (include checks for signal
frequency and jitter).

SPAN x LOSS OF
SIGNAL
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span input has been lost.
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Table Q. Message Troubleshooting (cont'd)

Message (conddescr)

Meaning

Recommended Action

TEMPERATURE A temperature error has been | |. Check that the ambient air

ERROR detected on the internal temperature is within the
oscillator. TimeSource 2700 environmental

specifications. If not, correct the
ambient temperature with heating or
air conditioning.

2. If the ambient air temperature is
within the TimeSource 2700
environmental specifications, replace
the system.

EVENTS

DOWNLOAD The software download has Retry the software download.

FAILED failed.

DOWNLOAD IN Software is being downloaded. | Wait until the download has been

PROGRESS completed.

DOWNLOAD The software has been None required.

SUCCESSFUL downloaded successfully.

CDMA ERROR The CDMA receiver is None required.
reporting an error.

POWER UP The system processor has just | None required.

RESTART started up.

RO x ERROR An error has been detected Wait until this becomes a minor alarm,
on the specified remote or start troubleshooting the specified
oscillator input signal. remote oscillator input now (check the

signal frequency).

RO x LOSS OF The specified remote Wait until this becomes a minor alarm,

SIGNAL oscillator input signal has been | or start troubleshooting the specified
lost. remote oscillator input now (check the

cable, connections, source).

SPAN x AIS An alarm indication signal Wait until this becomes a minor alarm,

(AIS) has been received on
the specified T input span.

or start troubleshooting the specified
span input now (check the source).
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Table Q. Message Troubleshooting (cont’d)

Message (conddescr)

Meaning

Recommended Action

SPAN x ERROR

An error has been detected

on the specified T| input span.

Wait until this becomes a minor alarm,
or start troubleshooting the specified
span input now (include checks for signal
frequency and jitter).

SPAN x LOSS OF
SIGNAL

The signal on the specified
span input has been lost.

Wait until this becomes a minor alarm,
or start troubleshooting the specified
span input now (check the cable,
connections, source).

BRIDGING All inputs (CDMA signals, None required.
span inputs, and remote
oscillator inputs) are lost or
unacceptable, and the system
is using the internal oscillator.
TEMPERATURE A temperature error has been | Check that the ambient air temperature
ERROR detected on the internal is within the TimeSource 2700
oscillator. environmental specifications. If not,
correct the ambient temperature with
heating or air conditioning.
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Returning Equipment

When returning defective equipment for factory repair, obtain the
following information prior to calling Symmetricom:

e A complete description of the trouble (alarms, equipment
behavior, etc.), part number, serial number, issue/revision
level, and warranty expiration date.

e If the warranty has expired, a purchase order with “bill to”
information.

e A customer field technical contact including address, phone
number and FAX number.

e Return shipping information.
To return defective or damaged equipment, follow Procedure F.
Repaired equipment is typically shipped within 30 days of receipt
by Symmetricom, or per contract terms. Shipping costs to

Symmetricom are paid by the customer; shipping costs back to the
customer are paid by Symmetricom.
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Procedure F. Returning Equipment

Step Action
I Call Symmetricom’s Customer Technical Assistance Center at one of the following
numbers to obtain a Return Material Authorization (RMA) number and shipping address:
From inside the U.S., call 888-367-7966
From outside the U.S., call 408-433-0910
Note: Retain the RMA number for future reference. The RMA number is used by Sym-
metricom for internal tracking of the unit. Reference the RMA number in all communica-
tions with Symmetricom regarding the unit.

2 Pack the defective equipment, including a list containing all the information obtained above,
in the original packing material. If the original packing material is not available, inform
Symmetricom, and the appropriate shipping material will be provided.

Note: Equipment must be returned in the original packaging or approved replacement
packaging, for the warranty to be honored.

3 Mark the RMA number and equipment serial number on the outside of the shipping
carton.

4 Ship the equipment prepaid and insured to one of the addresses below, as directed by the

Customer Technical Assistance Center:

Symmetricom

Attn: Customer Service
2300 Orchard Parkway
San Jose, CA 95131

or

Symmetricom

Attn: Repair and Return
Building 7

Aguada West Industrial Site
Aguada, Puerto Rico 00602
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Technical Assistance

For technical assistance, call one of the following:
e From inside the U.S., call 888-367-7966.
e From outside the U.S., call:
Your local distributor
or

408-428-7907 (U.S.)
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For sales assistance, contact the following:

TimeSource 2700

Symmetricom

2300 Orchard Parkway

San Jose, CA 95131-1017

Phone: 888-367-7966

Fax: 408-428-7998

Internet: http://www.symmetricom.com



Manual Updates

From time to time, this manual may be updated. The updated
version of the manual will be available for downloading in
electronic form via the internet. After downloading, the manual
can be viewed on a computer or printed out.

To register for access to the manual update site via the internet,
send an e-mail to “manuals@symmetricom.com” with the following
information:

* Name

e Title

e Company
* Address

An e-mail will be returned, which will include the internet address
of the update site, and a name and password necessary to access
the site.

Troubleshooting |47



|48  TimeSource 2700



Chapter 6

Specifications

This chapter provides the specifications of the
TimeSource 2700,



Magnetic-Mount Antenna

Gain:
Frequency
Connector:
Dimensions:
Outer diameter:
Height:
Weight:

Cable Length:

High-Gain Antenna

Gain:
Frequency
Connector:
Dimensions:
Outer diameter:
Height:
Weight:

Cable Length:

Cable Type:

TimeSource 2700

34 dBd/5.6 dBi
1930 to 1990 MHz
SMA male

2 in.

8 in.

I b

12 ft

6 dBil

1850 to 1990 MHz
N female

1.25 in.

18.75 in.

051b

12 ft

LMR-240 with SMA and N connectors



Remote Communication Port

Connector Type: 9-pin, female DB9 connector
Connector Label: Remote RS-232
Connector Location: Front panel
Electrical Interface: RS-232
Baud Rate: 1200 bps
2400 bps
4800 bps
9600 bps
19.2 kbps
38.4 kbps

Craft Communication Port

Connector Type: RJ-45
Connector Label: Craft
Connector Location: Front panel
Electrical Interface: RS-232
Baud Rate: 1200 bps
2400 bps
4800 bps
9600 bps
19.2 kbps
38.4 kbps
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T1 Inputs

Connector Type:

Connector Label:

Connector Location:

Frequency:
Impedance:
Format:

Line Code:

Signal Level:

Framing:

Jitter Tolerance:

TimeSource 2700

RJ-45

Input (Span A and Span B)
Front panel

1.544 MHz

100Q +5Q

DS

Alternate mark inversion (AMI)

.5 Vto 45 V base to peak (terminated)
0.15V to 045 V base to peak (bridged)

D4
ESF (auto carrier detect)

AlS and LOS conditions detected

Meets Bellcore GR-1244 requirements



5 MHz Inputs

Connector Type: RJ-45

Connector Label: Input (Span A and Span B)

Connector Location: Front panel

Impedance: 100 Q

Frequency: 5 MHz

Format: RS-422

Voltage: Nominally £1 V differential into 100 Q
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T1 Outputs

Connector Type: RJ-45
Connector Label: Output (Span A and Span B)
Connector Location: Front panel
Frequency: [.544 MHz
Impedance: 100 Q
Format: DS
Payload: All ones
Line Code: Alternate mark inversion (AMI)
Pulse Amplitude: 24V to 3.6 V terminated into 100 Q base to
peak
Framing: D4 or ESF
Transmission During Alarms: SSM (ESF only)
AlS
Squelch
Forced
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10 MHz Output

Connector Type:
Connector Label:
Connector Location:
Frequency:
Impedance:

Format:

Amplitude:
Harmonic Spurious:

Phase Noise:
(referenced at 10 MHz)

BNC

|0 MHz Output

Front panel

10 MHz

50 Q

Sine wave

I3 dBm £2 dBm
Less than 60 dBc
-120 dBc @ 100 Hz
-135dBc@ | kHz
—135 dBc @ 10 kHz

—135 dBc @ 100 kHz
-135dBc@ | MHz
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Alarms

Connector Type:
Contact Type:

Contact Rating:

Severity Levels:

Major:

Minor:

Indicators

Labels:

Type:

TimeSource 2700

Dry

A@30Vdc
05A@60Vdc
05A@ 125V ac

Major and minor

Closed when not powered, closed when
powered and in Major alarm, open when
powered and not in Major alarm

Open when not powered, open when
powered and not in Minor alarm, closed
when powered and in Minor alarm

Holdover
Major
Minor
Locked

Light emitting diode (LED)



Power
Connectors:
Connector Labels:
Voltage:

Current:

Start Up Power:
Steady State Power: (25 °C)

Fuse for Battery Feed:
(Recommended)

Shelf Mechanical

Mounting:

Rack Mounting Position:
Width:
Height:
Depth:

Weight:

Male DB9 (both)
Power A, Power B
—36 V dc to =60 V dc (each connector)

|.8 A cold start at -36 V
600 mA standard operation

</0 W
27 W

3A

Wall (990-73000-03)
[9 in. or 23 in. rack (990-73000-02)

Flush or 5 in. offset
I5.1in.

3.5 in. (occupies 2 RU)
9in.

751b

Specifications

|57



Wire-Wrap Panel Mechanical

Mounting: [9 in. or 23 in. rack
Rack Mounting Position: Flush or 5 in. offset
Width: [7.1in.

Height: 35 in.

Depth: 6.75 in.

Weight: I'lb

Environmental

Operating Temperature: 0°Cto +50°C
Operating Humidity: 5% to 85 % RH
Electromagnetic Compliance: FCC Part 15, Sub Part B, Class A
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