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Welcome

The OTS Product Family Installation Guide describes how to get started with an OTS
Optical Test System. This guide is intended to get the system set up and running. For
detailed information about the cards and chassis, refer to the individual product manuals
provided on CDrom with the system. The user interface also provides Windows Help
files for further information on specific topics.
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General Safety Summary

General Safety Summary

How

Jitter,

Review the following safety precautions to avoid injury and prevent damage to this product or
any equipment connected to it.

To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read the General
Safety Summary in other system manuals for warnings and cautions related to operating the
system.

to Avoid Fire or Personal Injury

Use Proper Power Cord. To avoid fire hazard, use only the power cord specified for this
product.

Use Proper Power Source. Do not operate this product from a power source that applies more
than the voltage specified.

Connect and Disconnect Properly. Do not connect or disconnect test leads while they are
connected to a voltage source.

Avoid Electric Overload. To avoid electric shock or fire hazard, do not apply a voltage to a
terminal that is outside the range specified for that terminal.

Ground the Product. This product is grounded through the grounding conductor of the power
cord. To avoid electric shock, the grounding conductor must be connected to earth ground. Before
making connections to the input or output terminals of the product, ensure that the product is
properly grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings and markings
on the product. Consult the product manual for further ratings information before making
connections to the product.

The common terminal is at ground potential. Do not connect the common terminal to elevated
voltages.

Do not apply a potential to any terminal, including the common terminal, that exceeds the
maximum rating of that terminal.

Use Proper AC Adapter. Use only the AC adapter specified for this product.

Do Not Look into the End of a Fiberglass Cable. Never look into the end of a fiberglass cable
or a single fiber, which could be connected to a laser source. Laser radiation can damage your
eyes because it is invisible and your pupils do not contract instinctively as with normal bright
light. If you think your eyes have been exposed to laser radiation, you should have your eyes
checked immediately by an eye doctor. The optical output’s radiation power corresponds to the
laser class in accordance with IEC 825-1, 11.93.

Use Proper Fuse. To avoid fire hazard, use only the fuse type and rating specified for this
product.

Avoid Exposed Circuitry. Do not touch exposed connections and components when power is
present.
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General Safety Summary

Do Not Operate With Suspected Failures. If you suspect there is damage to this product, have
it inspected by qualified service personnel.

Do not operate in Wet/Damp Conditions. To avoid electric shock, do not operate this product
in wet or damp conditions.

Do Not Operate in Explosive Atmosphere. To avoid injury or fire hazard, do not operate this
product in an explosive atmosphere.

Wear Eye Protection. To avoid eye injury, wear eye protections if there is a possibility of
exposure to high-intensity rays.

Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for details on
installing the product so it has proper ventilation.

Jitter, Wander, and Synchronization User Manual vii



General Safety Summary

Safety Terms and Symbols

Terms in this Manual
These terms may appear in this manual:

Icon Label Meaning

Warning statements identify conditions or practices that
A WARNING! could result in injury or loss of life.

Caution statements identify conditions or practices that
A CAUTION! could result in damage to this product or other property.

Terms on the Product
These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the marking.
WARNING indicates an injury hazard not immediately accessible as you read the marking.

CAUTION indicates a hazard to property including the product.

Symbols on the Product

The following symbols may appear on the product:

D A\ 2

Electrostatically

Protective Ground ATTENTION hazardous
(Earth) Terminal Refer to Manual

CAUTION
Laser Radiation
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Preface

Preface

This manual describes how to perform Jitter and Wander testing and Clock Synchronization with
the OTS system. This manual is your primary source of information about how the OTS system
functions.

The user interface also provides Windows Help files for further information on specific topics.

How This Manual is Organized

This manual is divided into four sections: Getting Started, Operating Basics, Reference, and
Appendices.

o Getting Started provides an overview of the OTS Jitter, Wander, and Synchronization cards
and describes first-time operation.

e Operating Basics explains the basic principles of operating the OTS system. The Operating
Basics section also includes sample applications.

e Reference provides a brief overview of the syntax and format used for remote commands and
provides explanations and listings of the remote commands that may be used with the OTS
system and the jitter, wander, and synchronization cards.

e The Appendices provide a listing of specifications, wander masks, and other useful
information.

NOTE: To support 10Gb/s jitter generation, the OTS91T3 and OTS91C3 cards must be used in
place of the OTS91T2, OTS91TI, and OTS91CI cards. To support 10Gb/s jitter measurement,

the 10Gb/s Transmit card must be either OTS91T3 or OTS91T2. The OTS91TI Transmit card

does not support jitter.

Jitter, Wander, and Synchronization User Manual X



Preface

Conventions
This manual uses the following conventions:

¢ The names of front-panel connectors and LEDs appear in the manual in the same format as
found on the front panel label, for example, OPTICAL IN and Tx EVENT OUT.

« When the user interface is discussed, all menus, name tags, and buttons appear in the manual
in the same format as found in the user interface, for example, Enable COM2 and Output
Pulse Trigger.

¢ Inreference to terminology, the user interface may be set to either SDH or SONET
references. The user manual provides SDH and SONET terminology separated by a slash (/).
If no second terminology is present, the terminology is the same for both SDH and SONET.

¢ In reference to the instrument, the following conventions apply:

e  When referring to the mainframe or the whole system, the name OTS is used.
e  When referring to each individual card, the card name or nomenclature is used, for
example, Transmit or OTS92T1.

NOTE: Some of the content found in this manual does not pertain to some instruments.
Depending on the software revision and the options installed, some of the features
described in these pages may not be available.

Jitter, Wander, and Synchronization User Manual Xi
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Getting Started

This chapter describes the preparation and initial setup for Jitter, Wander, and Synchronization
testing. Also provided is a list of standard and optional accessories for each of the configurations:
10 Gb/s Jitter and Wander, 2.5Gb/s Jitter and Wander, and Synchronization.

Jitter and Wander Product Description

The OTS system provides stable, repeatable jitter and wander measurements. The system is
capable of jitter and wander generation and measurement, also providing jitter output and jitter
tolerance testing from 155MHz to 10GHz rates with exceptionally low intrinsic noise, wide jitter
range with no range switching, no settling time, and high, stable jitter accuracy.

OTS Jitter adds another layer of testing capability to the OTS Product Family solution. Jitter
testing is comprised of three cards: Jitter Generation, Jitter Receiver, and Jitter Hybrid. The Jitter
Hybrid card is required only for 10Gb/s testing.

To test at the 155Mb/s to 2.5Gb/s rates, the OTS92T1 (Jitter Generator) and OTS92R1 (Jitter
Receiver) cards are paired with the Multi-rate SONET/SDH cards.

To test at the 10Gb/s rate, the OTS92T1 (Jitter Generator), OTS92R1 (Jitter Receiver), and the
OTS92H1 (Jitter Hybrid) cards are paired with the 10Gb/s SONET/SDH cards.

Next Generation All-Digital Jitter Analysis

This all-digital jitter solution provides consistent results, which in turn produce the following
benefits:

e Confidence in repeatability & consistency
e  Greater first-pass ratio

e Results in higher yields

o Eliminates the need for repeated tests

e Saves time & money

e Ensures compliance to standards

NOTE: To support 10Gb/s jitter generation, the OTS91T3 and OTS91C3 cards must be used in
place of the OTS91T2, OTS91TI, and OTS91CI cards. To support 10Gb/s jitter measurement,

the 10Gb/s Transmit card must be either OTS91T3 or OTS91T2. The OTS91TI Transmit card

does not support jitter.

Jitter, Wander, and Synchronization User Manual 1-1



Getting Started

Jitter and Wander Features and Capabilities

e Exceptionally low intrinsic noise

e Wide jitter range with no range switching

e High jitter accuracy

e No settling time

e  Greater first-pass ratio

o Eliminates the need for repeated tests

e Results in higher yields

e Saves time and money

e Common user interface with all OTS products

e Available in 10Gb/s Jitter and 2.5Gb/s Jitter configurations

e  Windows 2000 compatible user interface
e Direct user download of software updates

e Meets current ITU and GR-253 standards

Low Intrinsic Noise

OTS lJitter has exceptionally low intrinsic noise levels due to the DPA technology. Therefore, the
test equipment can be removed from the testing equation thus increasing the value of the test
results.

No Settling Time, No Range Switching

The all-digital nature of the jitter testing eliminates the need to use phase-locked loops for
inferring jitter measurements, the traditional way of measuring jitter and suspect to a host of time-
eating problems, such as slow settling and range switching requirements. The result of this lack
of PLL circuits is a much cleaner signal output providing high resolution of the entire jitter range.
OTS jitter eliminates both settling time and range switching, saving time and removing the
guesswork range switching inevitably involves. Settling time is eliminated because the DPA
technology time stamps each edge as it sees them. This ability decreases test times and enhances
the thru-put of the testing system.

Time-stamps Every Edge

Jitter testing involves the measurement and generation of phase modulation. The test
methodology has become increasingly digital as DACs, ADCs, DSPs, and time-stamp techniques
have been incorporated. But the core of the methodology has remained an analog phase
detector—one that converts phase (or time interval) to an analog voltage. As a result, the
processing of phase has remained limited in frequency, amplitude, and accuracy. Some attempts
to digitally time-stamp signal edges don't act in real time and miss data. OTS Jitter can measure
phase by continuously time-stamping every edge and generate phase by placing each edge
individually.
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Synchronization Product Description

The OTS92S1 Synchronization card supplies a reference clock to all test cards in the OTS system
through the backplane. This clock can be generated by the card’s Stratum 3 internal crystal
oscillator, by recovering clock from the line signal of any receiver, or by synchronizing to an
external BITS or SETS reference or GPS clock, thereby adding great flexibility to the user’s
synchronization needs. The reference clock has a user-selectable frequency offset capability to
facilitate the generation of line offset for use in stress testing.

Synchronization Features and Capabilities

Loop timing

Internal timing

Synchronization to external clocks (BITS/SETS, 2MHz, SMHz, & 10MHz)
Common user interface with all OTS products

User-settable frequency offset capability

Windows 2000 compatible user interface
Direct user download of software updates

Meets current ITU and GR-253 standards

Applications

The OTS Jitter and the OTS92S1 Synchronization both meet the needs of development,
manufacturing, and service engineers by providing the capabilities for:

* Manufacturing Test of SONET/SDH and DWDM Network equipment
* DWDM Parallel Channel System Test

* Equipment Performance Monitoring

* In-service Monitoring

¢ Module Test

* Design Verification

Jitter, Wander, and Synchronization User Manual 1-3
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Accessories

Some accessories are included with the OTS Jitter and OTS92S1 Synchronization systems.
Should you need to purchase optional accessories contact your local Digital Lightwave

Representative.
Standard
Certificate of Traceable Calibration
644-1015-xx Blank panel
378-0485-xx Air diverter
679-5487-xx Air Management Card
015-1022-01 Terminator Cap
174-4275-01 4.25” coaxial cable
174-4277-01 8.25” coaxial cable
174-4702-00 6.25” coaxial cable
063-3560-xx User manuals CDrom
119-6364-xx OTS Product Family software CDrom
063-3561-xx Windows 2000 restore CDrom
Optional

Adapters, SMA:

015-0572-00 SMA male to BNC male

015-0554-00 SMA male to BNC female

015-0549-00 Male to female connector (Used permanently

installed to prolong life of instrument connector)

020-1693-00 SMA Kit
Miscellaneous:

0OTS9210SL Power splitter

071-1133-xx 0TS9200/0TS92S1 User manual (hardcopy)
OTS chassis upgrades:

OTS90UW2K Windows 2000 upgrade

OTS90U128 128MB RAM upgrade for the OTS9000 chassis
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First Operation

OTS Jitter and OTS92S1 Card Installation

This procedure gives proper instructions on installing Jitter and Synchronization cards. Before
installing the cards, verify that the OTS system is properly set up and powered OFF, as instructed
in Steps 1 through 3 below:

1.

A

A

Remove the unit from its shipping carton and place it on an anti-static surface.

NOTE: Save all shipping cartons from OTS products. If returning the instrument is necessary, you will
be required to ship them in their original shipping cartons.

Verify that the operating environment is within the limits detailed under the Environmental
Requirement section in this manual.

Allow approximately 2 inches (5 cm) clearance for cooling. The OTS lJitter requires this
clearance for the front and rear of the unit. The OTS9010, OTS9030, and OTS9040 require
cooling clearance on the left and right sides of the unit.

Install all required cards into the chassis. If the cards are not already installed, perform the
following steps:

2
3
4.

CAUTION! When installing and removing cards from the chassis, power must not be present.
Ensure that all power switches are in the OFF position and power cords are not installed
before removing or installing cards. The OTS system does NOT support hot-swap
installations. Damage will occur if cards are swapped with power applied.

A. Remove the card from its packaging, if necessary.

CAUTION! All cards are static sensitive. When handling cards, ensure that personnel are
properly grounded and cards are always placed on anti-static surfaces. If proper precautions
are not taken, damage will occur.

B. For those locations in which cards are being installed, remove the blanking panels
and air diverters.

C. Carefully install each card into a slot in the mainframe. Make sure that the card is
lined up and fits cleanly with the connectors on the back plane of the mainframe.

CAUTION! Beware of bending the pins of the connectors when installing and removing cards
from the chassis. Backplane connectors with bent pins will cause damage to the both the
card and the chassis.

To install, slowly slide the card into the slot. Make sure the card is lined up with the
connectors and push down on the top release and up on the bottom release until the
card snaps into place.
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D. When the card is in place, tighten the two screws to secure it.

‘ CAUTION! Do not torque the screws with more than 2 in-Ibs of force or damage will occur.

5. Verify that the power switch of the OTS chassis is in the OFF position.
6. Plug the unit into the appropriate AC Power source as follows:

Table 1-4: Power Requirements

AC Voltage Voltage Range Frequency Range
110 VAC 90 VAC - 132 VAC 48 - 62 Hz
220 VAC 180 VAC - 250 VAC | 48-62 Hz

CAUTION! If the OTS92T1 or OTS92R1 cards are installed with an unpopulated slot to the
right, you must install the Air Management Card. Installing the Air Management Card in the
right-hand slot beside the card ensures the jitter cards are properly cooled and won’t be
damaged due to overheating.

Removing Cards

To remove a card, perform the following steps:

CAUTION! Before installing or removing cards, secure dust caps onto optical connectors. If
hanging loose when the cards are moved, the dust caps can swing, damaging the EMI
gaskets and potentially shorting to parts behind the front panels.

All cards are static sensitive. When handling cards, ensure that personnel are properly
grounded and cards are always placed on anti-static surfaces. If proper precautions are not
taken, damage will occur.

1. Turn off the power to the OTS system.
2. Fully loosen the two screws found on the top and bottom of the card.

3. Push up on the top release and down on the bottom release until the card is released from the
connectors.

4. Carefully slide the card out of the slot.

NOTE: If a card is removed, a blanking panel and air diverter must be installed to ensure proper
airflow through the system. Failure to replace the air diverter and blanking panel could cause the
system to overheat.
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Slot Positioning of Cards

OTS Jitter and Wander Cards

The slot into which each OTS Jitter and wandercard is installed is very important to the proper
operation of the instrument. Due to the tight integration between the OTS hardware and software,
certain cards must be placed in specific locations to support many of the features; through-mode
is an example of this.

CAUTION! If the OTS92T1 or OTS92R1 cards are installed with an unpopulated slot to the
right, you must install the Air Management Card. Installing the Air Management Card in the
right-hand slot beside the card ensures the jitter cards are properly cooled and won't be
damaged due to overheating.

OTS litter consists of OTS92H1, OTS92R1 and OTS92T1 cards. The OTS92H1 Clock Recovery
card must be placed in the left-most slot of the jitter card grouping followed by one OTS92R 1
Receiver card and one OTS92T1 Transmitter card. The cards may span the CPU in a multiple
card system. Empty slots or slots containing non-OTS cards effectively end the grouping.

NOTE: If the slot positioning rules are not followed, some functions will be invalid. The transmitter and
receiver functionality depends upon the absolute position and relative order of the cards.

0TS92S81 Card

The OTS92S1 Synchronization card can only be placed into the highest numbered slot available
in the chassis. In addition, only one OTS92S1 card is allowed per chassis.
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Card Interconnection

A

Before powering on the system, install all interconnection cables, DC blocks, and splitters
between the cards. For jitter, there are three typical configurations, each is described in the
following sections, complete with instructions and diagrams for cabling.

NOTE: Depending upon the configuration of the cards within the OTS system, some of these connections
may not need to be made. If multiple cards are present within the system, the 8" cables provided may be
required in place of the 4” cables.

CAUTION! Before moving previously installed cables, loosen the connections on both ends of
the cable. If one end of a cable is moved and the other end is not loosened, damage to the
cable will occur.

10 Gb/s Jitter and Wander Interconnection

1-8

To perform 10 Gb/s jitter and wander testing, the following interconnections must be installed, as
shown in Figure 1-1.
1. Install a DC signal block to Rx DATA IN on the OTS91R2 card.

2. Install a coax cable between 10 GHz CLOCK IN on the OTS91T3 card and 10 GHz CLOCK
OUT on the OTS91C3 card.

3. Install a coax cable between Rx CLOCK OUT on the OTS91R2 card and Rx CLOCK IN on
the OTS91C3 card.

4. Install a coax cable between Tx DATA OUT on the OTS91T3 card and Tx DATA IN on the
OTS911.4 card.

5. Install a coax cable between the DC block on the OTS91R2 card and Rx DATA OUT on the
OTS911.4 card.

6. Install a coax cable between Rx DATA OUT on the OTS91L1 card and 10Gb/s DATA IN on
the OTS92H1 card.

7. Install a coax cable between 10 GHz CLOCK IN on the OTS91C3 card and 10 GHz JITTER
CLOCK OUT on the OTS92H1 card.

8. Install a coax cable between 10 GHz CLOCK OUT on the OTS92H1 card and 10 GHz
CLOCK IN on the OTS92R1 card.

9. Install a coax cable between 2.5 GHz JITTER CLOCK IN on the OTS92H1 card and 2.5
GHz JITTER A CLOCK OUT on the OTS92T1 card.

10. Ensure that 50 ohm terminator caps are in place.

NOTE: It is recommended that 50 ohm terminator caps be affixed to two connectors in this
configuration to increase protection against static discharge and to help reduce EMC emissions.
Ensure that the connector for RECEIVED DATA IN, located on the OTS92R1 Jitter Receive card
and the connector for 2.5 GHz JITTER B CLOCK OUT, located on the OTS92T1 Jitter Transmit
card are attached.
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Figure 1-1: Interconnection diagram for 10 Gb/s Jitter Testing
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10 Gb/s and Multi-rate Jitter and Wander Configuration

10.

11.

To perform 10 Gb/s and multi-rate jitter and wander testing, the following interconnections must
be installed, as shown in Figure 1-2.

Install a DC signal block to Rx DATA IN on the OTS91R2 card.

Install a coax cable between 10 GHz CLOCK IN on the OTS91T3 card and 10 GHz CLOCK
OUT on the OTS91C3 card.

Install a coax cable between Rx CLOCK OUT on the OTS91R2 card and Rx CLOCK IN on the
OTS91C3 card.

Install a coax cable between Tx DATA OUT on the OTS91T3 card and Tx DATA IN on the
OTS911.4 card.

Install a coax cable between the DC block on the OTS91R2 card and Rx DATA OUT on the
OTS911.4 card.

Install a coax cable between Rx DATA OUT on the OTS91L4 card and 10 Gb/s DATA IN on the
OTS92H1 card.

Install a coax cable between 10 GHz CLOCK IN on the OTS91C3 card and 10 GHz JITTER
CLOCK OUT on the OTS92H1 card.

Install a coax cable between 10 GHz CLOCK OUT on the OTS92H1 card and 10 GHz CLOCK
IN on the OTS92R1 card.

Install a coax cable between 2.5 GHz JITTER CLOCK IN on the OTS92H1 card and 2.5 GHz
JITTER A CLOCK OUT on the OTS92T1 card.

Install a coax cable between 2.5G CLK IN on the OTS93T1 card and 2.5 GHz JITTER B
CLOCK OUT on the OTS92T1 card.

Install a coax cable between RECEIVED DATA OUT on the OTS93R1 card and RECEIVED
DATA IN on the OTS92R1 card.
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10 Gh/s SONFT/SDH cards
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Figure 1-2: Interconnection diagram for 10 Gb/s to 155 Mb/s Multi-Rate Jitter Testing
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Multi-Rate Jitter and Wander Interconnection

To perform multi-rate jitter testing, the following interconnections must be installed, as shown in
Figure 1-3.

1. Install a coax cable between 2.5G CLK IN on the OTS93T1 card and 2.5 GHz JITTER B
CLOCK OUT on the OTS92T1 card.

2. Install a coax cable between RECEIVED DATA OUT on the OTS93R1 card and
RECEIVED DATA IN on the OTS92R1 card.

3. Ensure that 50 ohm terminator caps are in place.

NOTE: It is recommended that 50 ohm terminator caps be affixed to two connectors in this
configuration to increase protection against static discharge and to help reduce EMC emissions.
Ensure that the terminator cap for 10 GHz Clock IN, located on the OTS92R1 Jitter Receive card
and the terminator cap for 2.5 GHz Jitter A Clock Out, located on the OTS92T1 Jitter Transmit

card, are aftached.

OTS9300 Multi-rate Module 0OTS9225 Jitter Module
| |
0C48/12/3 0C48/12/3 | | Jitter Jitter
Transmit Receive Receive Transmit

OTS93R1| 0T593T1 OTS92K1 0TS9271

9 Monnxuu o »\:tn:;n[ ) MD”D'!JLE Q MD':I;.I':JLE

ou | R ol
@ DerEcT F@;ﬁlsgs

> @,
® @

OPTICAL IN
1550Ib's-2 B6GD's

Optical 2.5 Gb/s,
622 Mb/s, 155 Mb/s OUT

Optical 2.5 Gb/s,
622 Mb/s, 155 Mb/s IN

@ RECEIVED
® NI 50 ohm
Ve AT @ Terminator

DATA IN

e / Caps
©

155-2.66G 155-2.66G
Rx T= JITTER Rx JITTER Tx

Figure 1-3: Interconnection diagram for Multi-rate Jitter Testing
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10 Gb/s Jitter and Wander with Receive-Only Interconnection

To perform 10 Gb/s Receive-only jitter testing, the following interconnections must be installed,
as shown in Figure 1-4.

8.

Install a DC signal block to Rx DATA IN on the OTS91R2 card.

Install a coax cable between 10 GHz CLOCK IN on the OTS91T3 card and 10 GHz CLOCK
OUT on the OTS91C3 card.

Install a coax cable between Rx CLOCK OUT on the OTS91R2 card and Rx CLOCK IN on
the OTS91C3 card.

Install a coax cable between Tx DATA OUT on the OTS91T3 card and Tx DATA IN on the
OTS911.4 card.

Install a coax cable between the DC block on the OTS91R2 card and Rx DATA OUT on the
OTS911.4 card.

Install a coax cable between Rx DATA OUT on the OTS911.4 card and 10 Gb/s DATA IN on
the OTS92H1 card.

Install a coax cable between 10 GHz CLOCK OUT on the OTS92H1 card and 10 GHz
CLOCK IN on the OTS92R1 card.

Ensure that 50 ohm terminator caps are in place.

NOTE: It is recommended that 50-ohm terminator caps be affixed to two connectors in this
configuration to increase protection against static discharge and to help reduce EMC emissions.
Ensure that the terminator cap for the 2.5 GHz Jitter Clock IN and the 10 GHz Clock Out, located
on the OTS92R1 Jitter Receive card, are attached.
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Figure 1-4: Interconnection diagram for OTS Receive-only 10 Gb/s Jitter Testing
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Power On and Software Initialization

L.

4.

Set the Power Switch, on the back of the OTS chassis, to the ON position. On the OTS9000,
turn on the display monitor.

To login, press CNTL-ALT+DEL.

The login information dialog box is now displayed. Verify that the user name is
‘Administrator’ and there is no password, then click OK.

To launch the OTS user interface application, click the OTS9000 icon on the desktop.

NOTE: The OTS application may also be reached through the START menu. Click START, select Digital
Lightwave, then click OTS9000.

Shutdown and Power Off

If necessary, it is considered safe to shut off power without prior shutdown steps. However, it is
strongly suggested that a more orderly shutdown be followed. To perform an orderly shutdown,
use the following steps:

L.

Close the OTS9000 application by clicking the ‘X’ in the upper right corner or by selecting
Exit under the System menu.

From the Start button on the Windows 2000 Taskbar, choose Shut Down.
On the Shutdown dialog box, choose Shut down the computer and click Yes.

When the Windows 2000 message ‘It is now safe to turn off your computer’ appears, turn off
the chassis power.
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Quick Check

Ensure that the cards have been cabled together in the 10 Gb/s jitter configuration. Refer to the
previous section, Card Interconnection, for proper cabling of the cards.

Power on the unit and initialize the OTS9000 system software as explained in the Power On and
Software Initialization section above.

NOTE: For proper measurement operation, a twenty-minute warm-up time is recommended for
the jitter measurement system to stabilize.

Jitter Output Test

1.

From the Menu Bar, click the System button. In the drop down menu, select Signal Standard
then select Set to SONET.

10Gb/s Transmitter Setup

From the Menu Bar, click on View and select System View. The System View should display
an image with each OTS card in position. Check this view to ensure that all the cards loaded
are visible. Blue lines spanning across the cards represent the correct cabling for the
configuration of cards loaded in the system. Use the System View window as a reference for
verifying cards and cabling the system. It does not provide a means to determine live or dead

cards.

Click the Setup Category bar in the Navigation window and select the OTS91T3 10Gb/s Tx+
#1 icon. The Setup Property Page associated with the selected icon should display.

In the Property Page window, select the Signal tab and make the following selections from
the pull-down menus:

Signal Source: Internal

Timing Source: Internal

Trigger Output: Anomaly

Active Channel, Signal Structure: STS-3¢

Active Channel, Test Pattern: PRBS 2/23-1 Inverted (ITU O.151)
Active Channel, 1

Background Channels, Signal Structure: STS-3c¢

Background Channels, Test Pattern: PRBS 2723-1 Inverted (ITU O.151)

Jitter, Wander, and Synchronization User Manual



Getting Started

5.

7.

10Gb/s Receiver Setup

In the Navigation window, keeping the Setup Category as the active category (always check
the Title Bar of the Setup Menu to ensure that it is associated with the correct device), select
the OTS91R2 10Gb/s Rx+ #1 icon.

In the Property Page window, select the Signal tab and make the following selections from
the pull-down menus:

e Signal Structure: STS-3c

e Test Pattern: PRBS 2723-1 Inverted (ITU O.151)
e Active Channel, 1

e Trigger Output: Anomaly

Use the key provided to disable the laser lockout at the front of the Optical card.

A

WARNING: Always avoid exposure to the laser beam. Before enabling, ensure that all laser
outputs are covered with the dust cap provided or connected to the appropriate circuit.

8.

On the Laser Control bar, select the OTS91T3 10Gb/s Tx+ #1 laser and click On. On the
Optics card front panel, verify the following:

e Optical Out LED lights green
e Sig Pres LED under Optical IN lights green

Jitter Receiver Setup
In the Navigation window, keeping the Setup Category as the active category, select the
OTS92R1 Jitter Rx+ #1 icon.

10. In the Property Page window, select the Signal tab and make the following selections from

11.

the pull-down menus:
e Signal Rate: 9.953 Gb/s
e Filter Bandwidth: 50 kHz...80 MHz (Wideband - RMS)
e Signal Type: Data
e Demodulated Output Range: 1 Ulpp
e Recovered Clock: 622 MHz

In the Navigation window, click on Compliance and select the OTS92R1 Jitter Rx #1 icon.

12. In the Compliance menu, click the Edit Settings button to display the Set Output Jitter Test

Parameters dialog box.

13. From the Test Standard dialog box, select User Defined (10 Gb/s). Other options are now

available in the dialog box.

14. Enable all five of the filter selections by clicking in the left-hand box. Each is selected when

a checkmark appears in the box. Click OK to exit the dialog box.
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15. Click Start Test to run the test. The following screen shows the completed test results.

Compliance - OTS92R1 Jitter Analyzer #1

Line Rate ]
|9 953 Ghys 0 Percent Complete 100
Test Standard Edit Settings | Save Resu\tsl
User Defined (10 Gb/s)

Measurement Time (s} / Filter
|BD Stop Test

Filter Threshold (U} Measured (U} State

10 KHz 10 80 MHz Wideband (Pk-PK) | 1500 | 0074 PASS
20 KHz 10 80 MHz, Wideband (Pk-PK) | 1500 | 0068 PA3S
B0 KHz 10 80 MHz, Widehand (Pk-PK) | 010 | 0053 PASS
50 KHz 10 80 MHz, Widehand (RMS) | 00100 | 0.0080 PASS
4MHz 10 80 MHz Highband (Pk-PK) | 0150 | 0060 PASS

16. Observe that the test results indicate better than the standard results and that the State of each
Filter measurement is PASS.
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Jitter Test Applications

This section briefly identifies typical applications for jitter testing.

Jitter Output Testing

Also referred to as jitter generation testing, jitter output testing measures the peak-to-peak jitter
on the output signal of an instrument. The test is generally performed on a stand-alone network
element and verifies that the output jitter of the instrument is within current standard
specifications.

Measurements are made using one or more defined bandwidths. The resulting value for each
bandwidth is then compared against the specifications. The measurement period is normally 60
seconds and results are in Ulpp or Ulrms, depending on the specification.

The basic setup, using an OTS system, for jitter output testing is shown in Figure 1-8.

DEVICE UNDER TEST (DUT)

OPTICAL OUT

Figure 1-8: Typical OTS System Set-up for Jitter Output Testing

Following the signal flow, the signal is outputted from the device under test (DUT) and fed into
the Optical In of the OTS91L1 card. The signal is then converted into an electrical signal by the
Optics card and sent to the electrical Data Out on the card. The signal can be split using a power
splitter to allow BER and jitter testing simultaneously. Figure 1-7 demonstrates this option. One
of the split signals goes to the OTS91R2 card for BER measurements. The other split signal goes
to the OTS92H1 Jitter Hybrid card. From there the signal travels to the OTS92R1 Jitter Receive
card for jitter measurement and analysis.
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Jitter Output Receive-Only Testing in Manufacturing

Jitter output receive-only configuration is the same test as normal jitter output testing. The only
difference is that there is one less card; the Jitter Generation card is not used.

This testing package provides a jitter test solution capable of performing jitter output testing but
at reduced cost due to the absence of the Jitter Generation card.

The basic setup for jitter output receive-only testing is shown in Figure 1-9.

DEVICE UNDER TEST (DUT)

OFTICAL OUT

1

Figure 1-9: Typical OTS System Set-up for Jitter Output Receive-Only Testing
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In-service Jitter Monitoring

Another form of jitter output testing is called jitter interface generation testing or in-service jitter
monitoring.

This test uses the same method of testing as the standard jitter output testing. However, in jitter
interface generation testing the device under test is already part of a network and not setup as
stand-alone equipment.

The basic setup, using an OTS system, for jitter output testing is shown in Figure 1-10.

Optical
Splitter

BOBBONET «_\{\_.j 0OC-192/STM-64 to

Network

= OC-3/STM-1 NE
P /

Figure 1-10: Typical OTS System Set-up for In-Service Jitter Monitoring
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Jitter Tolerance Testing

Jitter tolerance tests a network element’s margins thus ensuring system compliance and reducing
design costs. The principal of the test is very simple: at a specified jitter frequency and using
sinusoidal modulation, what jitter amplitude is required to cause the element to violate an error
performance criteria?

In jitter tolerance testing, jitter is added to the signal input and BER measurements are taken from
the signal output. The BER measurements taken at the output signal identify when the signal
starts to degrade. The point just before that degradation is the jitter tolerance of the output signal,
or of the device under test.

Customarily, a number of different jitter frequencies are tested to determine the complete
characteristic of the device under test, which is then compared to the standards. Figure 1-11
demonstrates a typical OTS system set-up for jitter tolerance testing.

DEVICE UNDER TEST (DUT)

OFTICAL OUT

OPTICAL IN

In Jitter Tolerance testing, BER is measured on output signal from DUT.
In Jitter Transfer testing, Narrow Band Jitter amplitude is measured on DUT.

Figure 1-11: Typical OTS System Set-up for Jitter Tolerance Testing

NOTE: When using the OTS equipment for this test, make sure that on the 10Gb/s Transmitter
card the Timing Source chosen is “Jitter”. Otherwise the jitter signal will not be transmitted.
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Jitter Transfer Testing

Jitter Transfer testing uses the same set-up as jitter tolerance, as shown in Figure 1-11. Jitter
transfer measures the jitter carried on the output signal. A Narrow Band sinusoidal jitter signal is
introduced to the device under test. The measured output signal is then compared to the input
jitter signal. The ratio of this comparison identifies the jitter transfer of the device under test.

Figure 1-12 demonstrates a typical OTS system set-up for jitter transfer testing.

DEVICE UNDER TEST (DUT)

OFTICAL OUT

OPTICAL IN

In Jitter Tolerance testing, BER is measured on output signal from DUT.
In Jitter Transfer testing, Narrow Band Jitter amplitude is measured on DUT.

Figure 1-12: Typical OTS System Set-up for Jitter Transfer Testing

Jitter Transfer testing requires that a calibration run be performed on the
device under test before the actual test is run. To perform a calibration
run, the device under test is looped back into itself and then the output
signal measured. This sinusoidal signal is then compared to the actual
test results and removed from the final results.
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0TS92S1 Synchronization
Front Panel Indicators & Connectors

The OTS92S1 Synchronization card provides three LEDs.
Figure 2-5 shows the front panel for the OTS92S1 card.

Module OK

The Module OK LED should be green while the instrument
is running. On power up, the LED first lights red, then will
switch to green when the system has finished initializing.
(The LED lights to yellow when FPGA has completed
loading.)

NOTE: If the LED remains red after the system has
finished initializing, call Digital Lightwave for service.

Lock Status

Lock Status - Red indicates no input. Green indicates input
present.

Signal Present

The Signal Present indicator will light green when the card
senses an incoming signal.

155 MHz CLOCK OUT

2-8

The 155 MHz Clock Output provides an external reference
clock output to the front panel for calibration and testing
purposes.

Connector: SMA, AC-coupled, 500 to 1000 mVpp into 50Q

Frequency: 155.52MHz (offset may be imposed as
programmed)

Figure 2-5: Synchronization Card
Front Panel
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Compliance - Jitter Generator

The Jitter Generator Compliance menu, shown in Figure 2-21, controls jitter transfer and
tolerance testing. The menu displays readings for Line Rate, Elapsed Time, Test Type, Tolerance
Test Condition, and Mask Selection as well as numerous control points for the results grid. When
the Edit Settings button is clicked, the Set Output Jitter Test Parameters dialog box is displayed,
allowing the user to make changes to the jitter compliance test setup.

Systern  Miew Device ‘Window Help

ind |§_ %E’E@ = JJ& on D"IAII Lasers 'l
[

“A+ 3 oo EIAIITests vl

Compliance - 0TS92T1 Jitter Generator #1

Setup

Line Rate

Signal Monitor

Elapsed Test Time

Test Contral

9.953 Gb/s

Measurements

Test Type

00:00

Analysis

APS Meas.

ITDIerance (Fower Penalty) - Acceptance j
Talerance Test Candition

TRt SEtings

Start Test

Compliance

|Payioad Bit

j Edit Mask

| Stop Test |

kask Selection

Sawe Fesults |

IGR—EES 0C-192 Jitter Tolerance Requirement bMask j

MNum. Measurements Settling Time/Foint  keas. Time/Paint
3 2 30

BER Threshald 14
0.0008+000
Stimulus (5] Ul
00
Showe

[T Grid ¥ Verices
[ Gen. |Cannect

Cursor ‘l >|

Poirt 1 of &
Freg. 10Hz
Mask 15U 0.15

Test State

Hz 10 2K 20K 400k 4hd 20
Freg Mask Armpl Status

Figure 2-21: Jitter Generator Compliance Menu
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Jitter Tolerance

2-20

To select a jitter tolerance compliance test, choose Tolerance from the Test Type pull down
menu. The following jitter tolerance tests are available:

o Tolerance (Power Penalty) — Acceptance
o Tolerance (Power Penalty) — Measure
o Tolerance (Onset) — Acceptance

o Tolerance (Onset) - Measure

A jitter tolerance test verifies a network element’s ability to perform its function in the presence
of jitter on its input signal. This is traditionally measured in one of two ways:

The onset-of-errors method starts with a signal that is error-free when no jitter is applied. Jitter
of a specified frequency and amplitude is then applied to the input of the device under test and its
output is monitored for errors for a specified time interval. If, during this interval, the number of
errored seconds — one-second intervals in which one or more errors occur — is at or below a
threshold, the device under test can tolerate the jitter applied.

The 1-dB optical power penalty method uses an attenuated input signal adjusted to achieve a
specified error rate, typically approximately 100 errors per second with no jitter applied. The
input power level is increased by 1 dB; this action reduces the error rate. Jitter of a specified
frequency and amplitude is then applied and the error rate again measured. If the error rate with
jitter is at or below the error rate initially measured at reduced power, the device under test can
tolerate the jitter applied.

The fully automated compliance test applies jitter and measures errors at a series of
frequency/amplitude points. The OTS9200 performs both jitter tolerance acceptance tests and
jitter tolerance measurements, as follows:

o Acceptance test: functions as described above, it applies jitter at a set of particular
frequencies and amplitudes, and verifies that the device under test functions under those
conditions. Any point for which the device under test cannot tolerate the specified jitter
causes the test to fail.

0 Measurement test: attempts to determine the maximum level of jitter with which a
device will function. The OTS9200 applies jitter at the same frequencies as for the
acceptance test, but at each frequency, it varies the jitter amplitude to find the level at
which the device under test fails the selected criterion. The highest level at which the
device under test passes becomes the measured jitter tolerance for that frequency.

Tolerance Test Condition

The Tolerance Test Condition dropdown list offers a choice of the four bit error conditions that
may be monitored for jitter tolerance testing. Bit error conditions available are B1, B2, B3, and
Payload Bit.

Mask Selection

The Mask dropdown list offers a choice of jitter tolerance masks applicable to the currently
selected line rate. Both standard (fixed) masks and user-defined masks appear in this list.
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Display Controls

The Cursor buttons move the cursor to the various measurement points on the graph. The
window immediately below them displays the frequency, mask value, measured value, and
pass/fail status of the current point.

The check boxes under Show offer options for the graph display:
o Grid shows or hides the frequency and amplitude annotations for the graph axes.
o Vertices shows or hides the coordinate display for the mask vertices
o Gen shows or hides a display of the maximum amplitude capability of the jitter generator
o

Connect enables or disables drawing a line between adjacent dots that show measured
jitter tolerance values. This function is not applicable to acceptance tests.

Jitter Tolerance Settings

Clicking the Edit Settings button displays - *
the Edit Jitter Tolerance Settings dialog B = T

box, shown in Figure 2-22, that selects the Stimulus level (% of mask) BER. Threshald
various test control parameters. 100 [0.000-000

Recommended threshald

The Setting time/point, Meas. time/point, e [fEem
Stimulus level, and BER Threshold values Cument s urad BER
are user-selectable. To change the value, Ser | [p000e000

enter a new value by typing in the

appropriate field.

The Set buttons copy the value from the

Recommended threshold or Current o |

measured BER displays to the BER - e
Threshold field. Figure 2-22: Edit Jitter Tolerance Settings

NOTE: Before the Edit Settings dialog box can be changed the timing source for the
SONET/SDH transmitter used for the test must be set to Jitter. Otherwise the BER reading will
be invalid. If the timing source is not changed to Jitter, a warning dialog box is displayed when
the Edit Settings button is clicked.

Jitter Tolerance Mask

The Edit Mask button opens the Edit Jitter Tolerance Mask dialog, shown in Figure 2-23, with
controls to define or modify the currently selected mask (for user-defined masks only) and to
select the number of measurement points.
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Edit Jitter Tolerance Mask

I azk name/description
GR-253 OC-192 Jitter Talerance Requirement tasgk

ok

Cancel

d

— bazk definition

Mumber of measurement points
B
¥ Show meas. points
Segments ﬂl - P o
Enter as Freq [Hzl  Ampl (U1 Show generatar limits Copytdazk |
10 15 -
2K 15 _I Cursar  |Measurement Paint 1 of &
20K, 15 j j Freq. 10, Ampl. 15,000
400K, 15
4hd 015 Ul 15 o
B0k 015 10
_I 15 2 ]
—a&dd extra meazurement points —— 1
Paintz
Enter az Freq [Hz)
015 o ]
01
LI 10 K 20K 400K an 20h
H= 10 100 1K 10K 100k 1hd 10md

Figure 2-23: Jitter Tolerance Mask dialog

The Number of measurement points field selects the number of points along the mask curve at
which measurements are performed. There must be at least as many points as the number of
mask vertices.

The Mask name/description field shows the name of the currently selected mask. For user-
defined masks, this field may be used to enter or modify the mask name.

The Mask definition: Segments field shows the coordinates of the end points (vertices) of the
mask segments. For user-defined masks, this field may be used to enter or modify the vertex
coordinates. Examining the segment definitions of a standard mask is an effective way to become
familiar with the format in which mask definitions are displayed and entered.

The Show meas. points check box enables or disables the display of dots at the frequencies of
the selected measurement points.

The Show generator limits check box shows or hides a mask trace representing the maximum
jitter amplitude capability of the jitter generator.

The Copy Mask button, which is enabled for user-defined masks, allows copying the data from a
standard mask or another user-defined mask.

The Add extra measurement points field allows specifying particular frequencies at which you
want measurements to be made. These points are independent of those automatically assigned.
The frequencies specified must be within the range covered by the mask. This feature may be
used to concentrate measurements in a frequency range that is of particular interest. Figure 2-24
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illustrates this feature by showing measurement points added at 6 KHz, 8 KHz, and 10 KHz.

Observe that extra measurement points may be specified for both standard masks and user-
defined masks.

Edit Jitter Tolerance Mask
M agk. name/dezcription
GR-253 0C-192 litter Tolerance Requirement kask Ll
Cancel |
— Magk definition
Humber of meazurement points
B
v Show meas. points
Segments M r P ..
Enter a3 Freq [Hz]  Ampl U] Shaw generator imits 7o gk |
10 15 -
2K 15 Cursar  [Measurement Paint 1 of 9
20K 15 j j Freq. 10, Ampl. 15.000
400k, 15
4 015 Ul 154
B0k 015 10
_I 1.4
—Add extra meazurement painks —— 1
Puaints
Enter az Freq [Hz]
Ek.
gk
10K 0.5
o1
;I 10 2k 20k 00 K < 20hd
Hz 10 100 1k 10K 100K 1hd 10h4

Figure 2-24: Example of mask with extra data points
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Running a Test and Viewing the Results

To run a test, click the Start Test button. A test monitoring bar is now displayed above the Start
Test button, as shown in Figure 2-25. During the execution of the test, the Elapsed Test Time
indicator increments, the progress bar display advances, and the graph and Results display are
updated as measurements are made.

Compliance - 0TS92T1 Jitter Generator #1

Figure 2-25: Test monitoring bar

Line Rate Elapsed Test Time ]
|9_953 Ghys |D1:14 0 Percent Complete 100
Poirt 2 Time & Meas

Test Type Freg 2K Ampl 15.000 ‘
ITD lerance (Power Penalty) - Acceptance -
Tolerance Test Condition Edlit Settings | Start Test I
|Payload Bt - :

Edit bask | Stop Test |
hask Selection Ml
—— e g mm aen —_— L

The individual measurements appear as dots on the graph. Measurements that pass are shown as
green dots; those that fail are shown as red dots. If a measurement’s applied jitter amplitude is
limited by the maximum capability of the jitter generator, it is marked at source limit in the status
field and it is shown as a green or red dot with a black center and, if space permits, the word LimIT

next to or below it.

The frequency, mask value, amplitude applied, and pass/fail status for each point are shown in the
window below the graph. These values also appear in the Cursor window for the point at the

cursor.

A jitter tolerance measurement displays the value measured rather than the amplitude applied.

Saving Results

To save the results of the test,
when completed, click the
Save Results button to open a
Copy to Clipboard dialog, as
shown in Figure 2-26. From
here, you can save the test
results to a file or copy them
to the Windows Clipboard.
The results may be saved as
text formatted with spaces or
tabs, as comma-separated
data, or as a bitmap image of
the graphical display.

2-24

Copy Jitter Tolerance Test Results to Clipboard or File

— Copy or zave format

Copy ta Clipboard
Cancel |

% Teut separated by spaces

" Tewt separated by tabs

" Spreadsheet format, separated by commas
" Spreadsheet format, separated by tabs

" Graphical plot of mask and results

¥ | Include test infarmation in graph caption

Jitter tolerance test results for O0TE9ETL #1 -
Z&-Feb-Z00Z 11:57::Z8

Line rate: 9_353 Gb/s

Tast type: Tolerance (Onset) - Acceptance

Mazk: GR-Z53 OC-13% Jitter Tolerance Requirement Mask bt
< 3|

“r'ou may enter test here to identify the test or annatate the results. Use the ENTER key to end each line.

Figure 2-26: Copy to Clipboard dialog
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Jitter Transfer

2-25

To select a jitter transfer compliance test, choose Transfer from the Test Type pull down menu.

The following jitter transfer tests are available:

o Transfer (Fast): uses an efficient jitter transfer measurement to achieve the shortest test
time; for most test situations, this technique yields satisfactory accuracy

o Transfer (High accuracy): uses an integration technique to minimize the effects of noise
and random variation in the jitter measurement, at the expense of a longer test time

A jitter transfer test verifies that a network element generates or retransmits no more than an

allowed fraction of the jitter it receives at its input.

Mask Selection

The Mask dropdown list offers a choice of jitter tolerance masks applicable to the currently
selected line rate. Both standard (fixed) masks and user-defined masks appear in this list.

Diplay Controls

The Cursor buttons move the cursor to the various measurement points on the graph. The
window immediately below them displays the frequency, mask value, measured value, and

pass/fail status of the current point.

The check boxes under Show offer options for the graph display:

o Grid shows or hides the frequency and amplitude annotations for the graph axes.

o Vertices shows or hides the coordinate display for the mask vertices

o Connect enables or disables drawing a line between adjacent dots that show measured

jitter transfer values.

Jitter Transfer Settings

Clicking the Edit Settings button displays the
Edit Jitter Transfer Settings dialog box, shown
in Figure 2-27.

The Stimulus Level field allows control of the
applied jitter level at which jitter transfer is
measured. The value is expressed as a
percentage of the amplitude specified by the
stimulus mask.

The Start Frequency field allows specifying an
explicit starting frequency, and thus
performing the jitter transfer test over only a
part of the frequency range specified by the
jitter transfer mask. For this value to have an
effect, the Enable start freq. limit check box
must be checked.

Edit Jitter Transfer Test Settings x|

Stirmulus level (32 of mask)
100

Start Frequency
|1 D

[~ Enable start fraquency limit

o]

Cancel

Figure 2-27: Edit Jitter Transfer Settings
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Jitter Transfer Mask

The Edit Mask button opens the Edit Jitter Transfer Mask dialog, shown in Figure 2-28, with
controls to define or modify the currently selected mask (for user-defined masks only) and to
select the number of measurement points.

The Number of measurement points field selects the number of points along the mask curve at
which measurements are performed. There must be at least as many points as the number of
mask vertices.

The Mask name/description field shows the name of the currently selected mask. For user-
defined masks, this field may be used to enter or modify the mask name.

The Associated stimulus mask name/description field shows the name of the jitter tolerance
mask that defines the stimulus for this jitter transfer mask. For user-defined masks this field may
be used to enter or modify the stimulus mask name.

The Mask definition: Segments ficld shows the coordinates of the end points (vertices) of the
mask segments. For user-defined masks, this field may be used to enter or modify the vertex
coordinates. Examining the segment definitions of a standard mask is an effective way to become
familiar with the format in which mask definitions are displayed and entered.

The Display control selects whether the response mask or stimulus mask is shown. For user-
defined masks, this control selects the mask currently open for editing.

The Show meas. points check box enables or disables the display of dots at the frequencies of
the selected measurement points.

The Copy Mask button, which is enabled for user-defined masks, allows copying the response
mask, stimulus mask, or both from a standard mask or another user-defined mask.
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Edit Jitter Transfer Mask
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Figure 2-28: Jitter Transfer Mask dialog

The Add extra measurement points field allows specifying particular frequencies at which you
want measurements to be made. These points are independent of those automatically assigned.
The frequencies specified must be within the range covered by the mask. This feature may be
used to concentrate measurements in a frequency range that is of particular interest.

NOTE: The measurement points are allocated based on the response mask independent of
whether the response mask or stimulus mask is displayed. Extra measurement points are
similarly allocated within the range specified by the response mask.
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Running Jitter Transfer Calibration

With the system properly set up and looped back to itself for calibration, and the mask and test
settings at their desired values, click the Start Cal button. During calibration, the Elapsed Test
Time indicator increments and the progress bar display advances. When calibration is complete,
the user interface displays Calibrated.

NOTE: Do not change mask selection or test settings after calibration is completed. Changing
these settings erases the calibration data and thus requires that the calibration sequence be run
again. Note that calibration should be performed after the OTS system has warmed up for 20
minutes or more, and repeated at least once a day.

Running a Test and Viewing the Results

To run a test, click the Start Test button. A test monitoring bar is now displayed above the Start
Test button, as shown in Figure 2-29. During the execution of the test, the Elapsed Test Time

indicator increments, the progress bar display advances, and the graph and Results display are
updated as measurements are made.

o) Compliance - OTS92T1 Jitter Generator #1 : ;|g|5|
Line Rate Elapzed Test Time — — ]
|E|953 Gbts ||:||:|34 1] Percent |:I:IIT||:I|E-"ZE 100
Test Type
ITransfer [Faszt] j
Talerance Test Condition Edit Settings | Start Test |
|Payload B I Edtmask | StopTest |
Mask Selection Start Cal | Save Rezultz |
| GR-253 OC-132 Jitter Transter Mask |
Mum. Measurements Test State

12 Calibrated TEST PASSED
Start Frequenc e ——— —
Full range dB \

Stimuluz [ Ao
100

5 hiow 200
V¥ Gid [v Vertices
[T Gen ¥ Connect

=00
Curzar _<| _>| \

Poirt 1 of 12 00 398

Freq. 10 Hz

Ampl. 15 U

hask  0.1dB 10 120K 120
hieas. 0.034 dB Hz 10 100 1K 10K 100K 14 10h4

Freq Thresh  hieas Status

IT04TK -987s -14.865 PASS ﬂ

1.20M  -19.850 -Z7.610 PASS

J79n -20Ers 35512 PASS j
-

12.00hd -39.800 -43.694 PASS

Figure 2-29: Completed Jitter Transfer Test screen
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The individual measurements appear as dots on the graph. Measurements that pass are shown as
green dots; those that fail are shown as red dots. If a measurement’s applied jitter amplitude is
limited by the maximum capability of the jitter generator, it is marked at source limit in the status
field and it is shown as a green or red dot with a black center and, if space permits, the word LiMIT

next to or below it.
The frequency, jitter transfer threshold value, measured jitter transfer value, and pass/fail status

for each point is shown in the window below the graph. These values also appear in the Cursor
window for the point at the cursor.

Saving Results

To save the results of the test, [ Copy ar save famat—————————"—
. % Tent separated by spaces

when completed, click the " Text separated by tabs

Save Results button to open a " Spreadshest format, separated by commas Cancel |
. : " Spreadshest format, zeparated by tabs
COpy tO Chpboard dlalog’ as ¢ Graphical plat of mask and results
shown in Flgure 2-30. ¥ | [riclide testinfamation in graph caption
From here, you can save the Jitter transfer test results for O0T33ZT1 §1 =
t t 1t t fl lZ-Apr-2Z002 13:E25:32
€St results 1o a 111€ or Co
. py Line rate: 9.853 Gbis

them to the Wlndows Test type: Transfer (Fast] (Uncalibrated)

1 Mask: GR-252 0OC-19z Jitter Transfer Mask -
Clipboard. The results may LI _»I_I

be SaVed as text formatted “f'ou may enter kext here to identify the test or annatate the results. Use the EMTER key to end each line.
with spaces or tabs, as | =

comma-separated data, or as a
bitmap image of the graphical
display.

Figure 2-30: Copy to Clipboard dialog
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Wander Testing

The wander feature of the OTS software provides full wander TIE, MTIE and TDEV analysis
according to the most recent ITU-T, ETSI, ANSI, and Telcordia standards.

The software uploads TIE wander measurement data from the test set at a sampling rate of 50 Hz
(in accordance with ITU-T and ETSI requirements), stores the data at a rate of 50, 1 or 0.1 Hz
(selectable), and simultaneously calculates MTIE and TDEV using efficient algorithms.

The software provides a hi/lo envelope TIE plot to show transients, full zoom control via cursors
and calculates frequency offset and drift rate in accordance with ANSI-approved methodology.

Setup - Transmitter

The signal menu of the Transmitter setup, as shown in Figure 2-31, provides the controls for
selecting the mode, signal rate, timing source, and wander signal parameters. From this menu,
you can also start the Wander generation.

Setup - 0TS92T1 Jitter Generator #1 =loi x|

Signal Rate

StartWander

Maode IWander -l Transmit State: OFF
Timing Source Ilnternal vl

—Wander Signal Parameters

Type Farctory Test Pattam Inject Pasitive | Injecthegative

Frequenzy Im rtHE
Ampl. phepk Iw il
Freo. Offset lw il ]
Period I—EEI s

Edit |

Figure 2-31: Transmitter Setup menu

Mode

In order for the Wander measurement screens to be active, the Mode must be set to WANDER.
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Signal Rate

The selected Signal Standard determines the signal rates available for use. The available signal
rates include:

o 2.488 Gb/s
o 622 Mb/s
o 155 Mb/s

Timing Source

Timing Source selects either internal or backplane timing (generated by OTS92S1 when present
in configuration, across the backplane). Internal timing uses the internal clock.

Wander Signal Parameters

Click the Edit button to change the Wander Signal Parameters. The parameters available for
editing vary depending upon the Type selection. Grayed out selections are not available with that
Type selection.

The parameters that might be available for editing include:
o Frequency
o Amplitude peak-to-peak
o Frequency Offset

o Period
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Setup - Receiver

The signal menu of the Receiver setup, as shown in Figure 2-32, allows the user to set the signal
rate and timing source. The user may choose a data file of wander results and identify sampling
interval and measurement period. Wander data acquisition is also controlled from this menu.

The wander analyzer can collect wander data into a file by making a wander measurement
(acquisition), or can open and display previously collected wander data.

To open an existing wander file, the user enters the file name and clicks Load Wander Data
File.
To make a wander measurement, the user selects:

o The wander file name

o The sample interval that will be stored

o The total time to make measurements

Then the user clicks Start Data Acquisition.

=loix|
Signal Rate
Mode IWander j
Timing Source |Internal j
Zero Receiver Reference |
Data File Name IWander021223—111820
Browse | take Name from Time |
Sample Interval I] sec j

Measurement Period I 3g =ec Edit |

Start Data Acquisition |

v Frompt before overwiting file

Load Wander Data File |

Figure 2-32: Receiver Setup - Signal menu
Mode
In order for the Wander measurement screens to be active, the Mode must be set to WANDER.
Signal Rate

The selected Signal Standard determines the signal rates available for use. For SONET and SDH
selections, the available signal rates include:

9.953 Gb/s
o 2.488 Gb/s
o 622 Mb/s
o 155Mb/s
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Timing Source

Timing Source selects either internal or backplane timing (generated by OTS92S1 when present
in configuration, across the backplane). Internal timing uses the internal clock.

Data File Name

Choose the name of the file that the wander test results will be saved to by typing in a name of
your choice or clicking the “Make name from time” button. To open an existing file of wander
results, use the Browse button to find and open the file. Click the “Load wander data file” button
to load the selected file into the OTS software.

Wander file structure

A wander file set consists of the TIE data file (.dat), TDEV (.tdv) and MTIE (.mti) files, and,
optionally, drift (.dft) and offset (.off) files. These have the same file name and the extensions
listed. On the OTS system, they are located as follows:

There is a “base” directory for wander data, typically C:\OTS Wander Data. In that directory, for
each wander data set, there is a subdirectory with the name given by the user. In that
subdirectory are the three to five wander data files, with the same name as the subdirectory.
Thus, if a user collects wander data under the name MyData, the resulting files are:

CA\OTS Wander Data\MyData\MyData.dat
CA\OTS Wander Data\MyData\MyData.tdv
CA\OTS Wander Data\MyData\MyData.mti
CAOTS Wander Data\MyData\MyData.dft
C:A\OTS Wander Data\MyData\MyData.off

To copy wander data files to or from the OTS system, copy the appropriate subdirectory and the
files it contains.

Sample Interval

The sampling interval is the amount of time that elapses between sampling. There are three
sampling intervals available: 20 ms, 1 sec, and 10 seconds per point.

Measurement Period

The measurement period identifies the time in which the wander sampling occurs. Use the Edit
button to set the desired measurement period, which can be in seconds, minutes, hours, or days.

Start Data Acquisition

Clicking this button starts the wander data acquisition. Once clicked, the button changes to “Stop
Data Acquisition” and must be clicked again to stop the data acquisition.

Acquisition also stops automatically after it has run for the time specified.
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Measurements Menu

2-34

When Measurements is selected from the Navigation window, the Measurements menu is
displayed. The Measurements menu provides separate configuration control over each receiver
by these individual icons.
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& TIE 160
 MTIE :
Calc. -180
¢ Toeyt 22 o N A
€ Dt — Cale| || - 220 2| Um'ﬂ
— [} - i
r Offset Ealc.l 5 ;gg ‘4( I ¥ ] Ly \
—Data w -280 7 ! h
' Sample = ggg ¥
£ Sample anti-alias 340
& Mindan 360
= Min/Max Ranae 380 I
200 205 Al M5 220 )
r Time Display Time (sec)
% Seconds
™ HrMinSec Time regolution 016 sec  Digplaving 1 point in 8
o0 Tl aff B Minimurn in windaw: -381.8  Mawimurn: -149.3  Range: 232.5
)| Cursor 1; 202.04 | | Cursor 2; 212,82
~ Process Data TIE: -230.3 TIE: -2025
Cale. Offset/Diift | | Zoom Is“a”da'd =
Remave Offset | al | ouw [[in ] ok
=5t
Save Results | M ﬂ ﬂ I j
Figure 2-33: Wander Measurement Window
Parameter

The Parameter section of the display identifies the type of wander data being analyzed. The
available options are:

o TIE (Time Interval Error)

o MTIE (Maximum Time Interval Error)

o TDEV (Time Deviation)

o Dirift (Sliding-window frequency drift rate)

o Offset (Sliding-window frequency offset)

Only the buttons for which data files are found are enabled.

For example in Figure 2-33, the TIE sampling points are shown. The vertical bars are cursors and
can be controlled by clicking. The zoom buttons affect the area between the cursors.

The MTIE/TDEV Calculate button generates MTIE/TDEV data points from the TIE data
collected during acquisition.

The Drift Calculate button calculates the sliding window drift, or every window width across the
full measurement period, from the collected TIE data. When this button is clicked, it prompts the
user to select window size before calculating. Sliding Window Frequency Drift is an equivalent
process to MTIE calculation from TIE data.

The Offset Calculate button calculates the frequency offset from every window width across the
full measurement period.
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Data Display

For TIE, Drift, and Offset displays, it is not possible to show all the data points collected, and so
each point on the display can correspond to multiple samples. This control selects whether the
display shows a single trace, with one sample displayed for each time interval, or two traces, with
the minimum and maximum sample values in each time interval. Selections include:

o Sample
o Sample anti-alias
o Min/Max
o Min/Max Range
For TDEV and MTIE displays this control is not active.

Time Display
For TIE, Drift, and Offset displays, this control selects whether times are displayed as elapsed
time in seconds, elapsed times in Hours:Minutes:Seconds, or time of day.

For TDEV and MTIE displays this control is not active.

Process Data

Performs calculations and removes the offset drift from the displayed test results.

The Calculate Offset/Drift button initiates calculation of frequency offset and frequency drift
rate values from the TIE data. Clicking this button prompts the user for a start time and a window
width.

Calculate Offset and Drift x|

Data Start Point 7

\Window Width |15

Cancel |

The calculation provides the average phase slope over a specified period, defined by the left and
right cursor positions. The Frequency Drift Rate is the average second derivative of the phase
over the window of time. The left most cursor defines the start time as seconds into the data plot.
The right most cursor defines the total frequency offset measurement period in seconds. A
submenu allows the numeric cursor position to be entered directly from the keyboard, fine-tuning
cursor positions. Once calculated, the Offset data can be accepted with an OK button or saved to
a file with another button and submenu. The save command allows the user to input the full path
file name.
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The Remove Offset button initiates a sequence of operations that calculates the equivalent
frequency offset from the TIE data, and then generates a new TIE data file with the frequency
offset removed. This sequence first prompts the user for a file name for the new file: if the new
name is the same as the original name, the new file replaces the original file.

Specify Output File Name x|
Mote: keeping the current name will overwite the current file

Specify a name for the new TIE data file
Iwandeﬂ

Cancel |

Wander measurements can be taken with a signal-under-test compared with a reference. That
reference must be autonomous (not derived from signal-under-test) and it must be virtually the
same frequency (+/- 0.00001 ppm) as the signal-under-test. When the two frequencies are not the
same, the result is a phase ramp that invalidates the measurement. The Remove Offset function
therefore allows a frequency difference. There are two situations where the user of the software
can encounter this frequency difference:

1. The signal-under-test is a PDH signal (for example, DS3) whose frequency is only held to +/-
20 ppm. In general, the frequency is not available at the (remote) measurement site, and the
wander reference will have a frequency offset.

2. The signal-under-test is an SDH signal (for example, STM-4) whose frequency is held to +/-
0.00001 ppm. If the test user does not have an expensive Stratum 1 wander reference at the
remote measurement site, then a wander reference can be used that is not as accurate in
frequency (but is stable) to reduce costs.

Save Results

This button allows the user to copy the displayed wander graph to the Windows clipboard, or to
save the graph as a bitmap file. This operation prompts the user for text with which to annotate
the graph.

Copy Wander Graph to Clipboard or File 5[

Y'ou may enter caption text here ta identify the test or annatate the results.
I1ze the EMTER key to end each line.

Data start: 23-0ct-2002 08:34:35 ;I
Data end: 23-0ct-2002 08:36:15

Curzor 1: 7 zec

Curzor 20 22 zec

Save Graph to File Cancel |

The resulting bitmap is an image of the graph as displayed.
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Cursors

TIE, Drift, and Offset graphs display two cursors, vertical lines that identify particular points
along the time axis. A cursor may be moved by clicking the mouse on or near that cursor and
dragging it to the desired location. The cursors’ time positions are displayed below the graph, in
the format selected by the Time Display control. The time interval defined by the cursor positions
serves as default values for the sliding-window and offset/drift calculations.

Z.oom buttons

For TIE, Drift, and Offset graphs, these allow the user to select the time range to display, as
follows:

o Zoom All sets the display to show the full range of acquired data, from beginning to end.
o Zoom In sets the display to show the range of data between the two cursors.

o Zoom QOut sets the display to show approximately three times the current time range,
centered on the current time range.

For TDEV and MTIE displays these buttons are not active.

Standard and Mask selectors

For TDEV and MTIE displays these select a test standard and a particular mask within that
standard. The measured TDEV or MTIE data are compared against the mask, and a pass/fail
result is displayed.

For TIE, Drift, and Offset displays these controls are not active.
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Clock Synchronization

When using the Clock Synchronization card, note that the Navigation bar has an OTS92S1 icon
under the Setup tab. The Synchronization menu is shown in Figure 2-34.

Setup - 0759251 Synchronization Module #£1

Timing Reference Select

External Timing Source Ig bHz j

Fecowverad Clock (Slot#) IOTSEH Rz #1 (Slat 1) j

Line Frequency Offset I n.oon ppm Edit |

Figure 2-34: Synchronization Window

Timing Reference Select

There are three options for the type of reference timing available:
o Internal
o External
o Recovered

External Timing Source

This option is grayed out unless the Timing Reference Selection is ‘External’. The options
available are:

1.5 Mb/s

2 M/bs

2 MHz

5 MHz

10 MHz

© O O © O

Recovered Clock (Slot #)

This option is grayed out unless the Timing Reference Selection is ‘Recovered Clock’. The
software scans the cards installed in the chassis and will provide the available options in the pull
down menu.

Line Frequency Offset

To select a specific Line Frequency Offset, click the Edit button. The offset range is +£100. If a
number is entered that does not fall within the range, the offset value will not change when OK is
clicked.
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