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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the
following safety symbols to indicate safety-related information. Ensure that you clearly understand the meanings of
the symbols BEFORE using the equipment. Some or all of the following symbols may be used on all Anritsu
equipment. In addition, there may be other labels attached to products that are not shown in the diagrams in this
manual.

Symbols used in manual

& DANGER This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

ﬁ WARN I N G This indicates a hazardous procedure that could result in serious injury or death if

not performed properly.

C AUTI ON This indicates a hazardous procedure or danger that could result in light-to-severe
A injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Ensure that you clearly understand the meanings of the symbols and
take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

indicated symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated symbolically in or
near the triangle.

O This indicates an obligatory safety precaution. The obligatory operation is

This indicates a note. The contents are described in the box.

% E These indicate that the marked part should be recycled.
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Electric Shock

Repair

For Safety

/A WARNING

A WARNING

NO OPERATOR SERVICE-

ABLE PARTS INSIDE.
REFER SERVICING TO
QUALIFIED PERSONNEL.

ALWAYS refer to the operation manual when working near locations
at which the alert mark shown on the left is attached. If the advice in
the operation manual is not followed, there is a risk of personal injury
or reduced equipment performance. The alert mark shown on the left
may also be used with other marks and descriptions to indicate other
dangers.

Overvoltage Category

This equipment complies with overvoltage category Il defined in IEC
61010. DO NOT connect this equipment to the power supply of
overvoltage category Il or IV.

Laser radiation warning

e NEVER look directly into the cable connector on the equipment
nor into the end of a cable connected to the equipment. There is a
risk of injury if laser radiation enters the eye.

e The Laser Safety label is attached to the equipment for safety use
as indicated in "Laser Safety" later in this section.

To ensure that the equipment is grounded, always use the supplied
3-pin power cord, and insert the plug into an outlet with a ground
terminal. If power is supplied without grounding the equipment, there
is a risk of receiving a severe or fatal electric shock or causing
damage to the internal components.

Only qualified service personnel with a knowledge of electrical fire and
shock hazards should service this equipment. This equipment cannot
be repaired by the operator. DO NOT attempt to remove the
equipment covers or unit covers or to disassemble internal
components. There are high-voltage parts in this equipment
presenting a risk of severe injury or fatal electric shock to untrained
personnel. In addition, there is a risk of damage to precision
components.
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Falling Over

Replacing Battery

Battery Fluid

Battery Disposal

For Safety

/A WARNING

The performance-guarantee seal verifies the integrity of the equipment.
To ensure the continued integrity of the equipment, only Anritsu
service personnel, or service personnel of an Anritsu sales
representative, should break this seal to repair or calibrate the
equipment. Be careful not to break the seal by opening the
equipment or unit covers.If the performance-guarantee seal is
broken by you or a third party, the performance of the equipment
cannot be guaranteed.

This equipment should always be positioned in the correct manner. If
the cabinet is turned on its side, etc., it will be unstable and may be
damaged if it falls over as a result of receiving a slight mechanical
shock.

Always set up the equipment in a position where the power switch
can be reached without difficulty.

When replacing the battery, use the specified battery and insert it
with the correct polarity. If the wrong battery is used, or if the battery
is inserted with reversed polarity, there is a risk of explosion causing
severe injury or death.

DO NOT short the battery terminals and never attempt to disassemble
the battery or dispose of it in a fire. If the battery is damaged by any of
these actions, the battery fluid may leak. This fluid is poisonous.

DO NOT touch the battery fluid, ingest it, or get in your eyes. If it is
accidentally ingested, spit it out immediately, rinse your mouth with
water and seek medical help. If it enters your eyes accidentally, do
not rub your eyes, rinse them with clean running water and seek
medical help. If the liquid gets on your skin or clothes, wash it off
carefully and thoroughly.

DO NOT expose batteries to heat or fire. Do not expose batteries to
fire. This is dangerous and can result in explosions or fire. Heating
batteries may cause them to leak or explode.
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For Safety

/A WARNING

LCD e This equipment uses a Liquid Crystal Display (LCD). DO NOT subject
the equipment to excessive force or drop it. If the LCD is subjected to
strong mechanical shock, it may break and liquid may leak.

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested
accidentally, spit it out immediately, rinse your mouth with water and
seek medical help. If it enters your eyes accidentally, do not rub your
eyes, rinse them with clean running water and seek medical help. If
the liquid gets on your skin or clothes, wash it off carefully and

thoroughly.




For Safety

A CAUTION

Cleaning o

Check Terminal .

Always remove the main power cable from the power outlet before

cleaning dust around the power supply and fan.

e Clean the power inlet regularly. If dust accumulates around the
power pins, there is a risk of fire.

e Keep the cooling fan clean so that the ventilation holes are not
obstructed. If the ventilation is obstructed, the cabinet may
overheat and catch fire.

Never input a signal of more than the indicated value between the
measured terminal and ground. Input of an excessive signal may
damage the equipment.
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Laser Safety

For Safety

Class 1 indicates the danger degree of the laser radiation specified
below according to IEC 60825-1:2007.

Class 1: Lasers that are safe under reasonably foreseeable conditions
of operation, including the use of optical instruments for
intrabeam viewing.

Class | indicates the degree of danger of the laser radiation outlined
below as defined by 21 CFR 1040.10:1995.

Class|: Class | levels of laser radiation are not considered to be
hazardous.

A WARNING

The laser in this equipment is classified as Class 1 according to the IEC
60825-1:2007 standard, or as Class | according to the 21 CFR
1040.10:1995 standard.

A CAUTION

Use of controls or adjustments or performance of procedures other than
those specified herein may result in hazardous radiation exposure.

The use of optical instruments with this product will increase eye
hazard.
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Laser Safety

For Safety

The model names of “recommended SFP/XFP” written on label are
listed in following table.

Table 1 Laser Safety Classifications Based on IEC 60825-1:2007

Beam
Max. Optical . Emitted Radiati
Pulse Width (s)/ adiation Laser
Model Name | Class | Output Power Repetition Rate Wavelength Angle Aperture
(mw) (nm)

[deg.]
GO0174A 0.78 Cw 850 23.0 Figure 2 [1]
GO0194A 0.8 Cw 1310 11.5 Figure 2 [1]
GO0195A 1.58 Cw 1550 11.5 Figure 2 [1]
G0238A 0.8 Cw 850 23.0 Figure 2 [1]
GO0239A 1.12 Cw 1310 11.5 Figure 2 [1]

*

: Indicates the possible optical output power when each and every
reasonably foreseeable single-fault condition is included.

Table 2 Specifications of Laser Built into MP2100A/MP2101A

Max. Optical Emitted seam
ax. Optica . mitte Radiation
Model Name Output Power Pulse .W'dth (sy Wavelength Anale
- Repetition Rate 9
(mw) (nm)
[deg.]
GO0174A 0.78 Cw 850 23.0
GO0194A 0.8 Cw 1310 11.5
GO0195A 1.58 Cw 1550 11.5
GO0238A 0.8 Cw 850 23.0
G0239A 1.12 Cw 1310 11.5

*.

Indicates the possible optical output power when each and every

reasonably foreseeable single-fault condition is included.
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For Safety

Table3 Labels on Product

Type Label Affixed to: Model Name
MP2100A +
MP2100A-050,
MP2100A +
. /N IEC 60825-1:2007 - 1A MP2100A-051,
Explanation CLASS 1 LASER PRODUCT 'gure =, MP2101A +
MP2101A-050,
MP2101A +
MP2101A-051
MP2100A +
MP2100A-050,
CERTIFICATION LABEL MP2100A "'1
SN I THIS PRODUCT CONFORMS TO [|IFSTRRSIRSI Il
ALL APPLICABLE STANDARDS ’ MP2101A +
UNDER 21 CFR 1040.10 MP2101A-050,
MP2101A +
MP2101A-051
MP2100A +
MP2100A-050,
IDENTIFICATION LABEL MP2100A +
IeIstiiTe el 0 1-1,0NNA,ATSUGI-SHI Figure 1, C ’
KANAGAWA 243-8555,JAPAN MP2101A +
MANUFACTURED AT-TOHOKU ANRITSU CO., LTD .
rorvawa pLwr, [N 0 MP2101A-050,
MP2101A +

MP2101A-051




For Safety

Laser Radiation Markings

Figure 1 Locations of Affixed Labels
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Figure 2 Locations of Laser Beam Apertures




Replacing Memory
Back-up Battery

External
Storage Media

For Safety

A CAUTION

This equipment uses a Poly-cardoon fluoride lithium battery to backup
the memory. This battery must be replaced by service personnel when it
has reached the end of its useful life; contact the Anritsu sales section
or your nearest representative.

Note: The battery used in this equipment has a maximum useful life of
4 years. It should be replaced before this period has elapsed.

This equipment uses USB memory devices as external storage media
for storing data and programs.

If this media is mishandled or becomes faulty, important data may be
lost. To prevent this chance occurrence, all important data and

programs should be backed-up.

Anritsu will not be held responsible for lost data.

Pay careful attention to the following points.

¢ Never remove the USB memory device from the instrument while it is
being accessed.

e The USB memory device may be damaged by static electric
charges.

¢ Anritsu has thoroughly tested all external storage media such as USB
memory, Hard disk drive and DVD drive. Users should note that external
storage media may not have been tested by Anritsu, thus Anritsu cannot
guarantee the performance or suitability of such media.




Flash Memory

Use in a residential
environment

Use in Corrosive
Atmospheres

For Safety

A CAUTION

The instrument is equipped with an internal memory from which, as with
any flash memory, data may be lost because of limitation of writing
times. The writing limitation of flash memory is approximately one
million.

Note: The flash memory used in this equipment has a maximum writing
time of one million.

Anritsu can take no responsibility for lost data, and users are
recommended to always back up important data at regular intervals. To
reduce the possibility of data loss, particular attention should be given to
the following points.

e The instrument should only be used within the recommend
temperature range, and should not be used in locations where the
temperature may fluctuate suddenly.

¢ Always follow the guidelines to ensure that the instrument is set up in
the specified manner.

¢ Always ensure that the fans at the rear and side of the instrument
are not blocked or obstructed in any way.

e Exercise care not to bang or shake the instrument while the power is
on.

¢ Never disconnect the mains power at the plug or cut the power at the
breaker with the instrument turned on.

This instrument is designed for an industrial environment.

In a residential environment this instrument may cause radio
interference in which case the user may be required to take adequate
measures.

Exposure to corrosive gases such as hydrogen sulfide, sulfurous acid,
and hydrogen chloride will cause faults and failures.
Note that some organic solvents release corrosive gases.




Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before shipment
using calibrated measuring instruments with direct traceability to public testing
organizations recognized by national research laboratories, including the
National Institute of Advanced Industrial Science and Technology, and the
National Institute of Information and Communications Technology, and was
found to meet the published specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge if a malfunction
occurs within one year after shipment due to a manufacturing fault.
However, software fixes will be made in accordance with the separate
Software End-User License Agreement. Moreover, Anritsu Corporation will
deem this warranty void when:

e The fault is outside the scope of the warranty conditions separately
described in the operation manual.

e The fault is due to mishandling, misuse, or unauthorized modification or
repair of the equipment by the customer.

e The fault is due to severe usage clearly exceeding normal usage.

e The fault is due to improper or insufficient maintenance by the customer.

e The fault is due to natural disaster, including fire, wind, flooding,
earthquake, lightning strike, or volcanic ash, etc.

e The fault is due to damage caused by acts of destruction, including civil
disturbance, riot, or war, etc.

e The fault is due to explosion, accident, or breakdown of any other
machinery, facility, or plant, etc.

e The fault is due to use of non-specified peripheral or applied equipment
or parts, or consumables, etc.

e The fault is due to use of a non-specified power supply or in a
non-specified installation location.

e The fault is due to use in unusual environments™"®.

e The fault is due to activities or ingress of living organisms, such as
insects, spiders, fungus, pollen, or seeds.

In addition, this warranty is valid only for the original equipment purchaser. It
is not transferable if the equipment is resold.

Anritsu Corporation shall assume no liability for injury or financial loss of the
customer due to the use of or a failure to be able to use this equipment.
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Note:
For the purpose of this Warranty, "unusual environment" means use:

In places of direct sunlight

In dusty places

Outdoors

In liquids, such as water, oil, or organic solvents, and medical fluids, or
places where these liquids may adhere

In salty air or in places where chemically active gases (sulfur dioxide,
hydrogen sulfide, chlorine, ammonia, nitrogen oxide, or hydrogen chloride
etc.) are present

In places where high-intensity static electric charges or electromagnetic
fields are present

In places where abnormal power voltages (high or low) or instantaneous
power failures occur

In places where condensation occurs

In the presence of lubricating oil mists

In places at an altitude of more than 2,000 m

In the presence of frequent vibration or mechanical shock, such as in
cars, ships, or airplanes

Anritsu Corporation Contact

In the event that this equipment malfunctions, contact an Anritsu Service and
Sales office. Contact information can be found on the last page of the printed
version of this manual, and is available in a separate file on the CD version.



Excellent Eco Product
Light weight
Power saving

Small size

Crossed-out Wheeled Bin Symbol

Equipment marked with the Crossed-out Wheeled Bin Symbol complies with
council directive 2012/19/EC (the “WEEE Directive”) in European Union.

For Products placed on the EU market after August 13, 2005, please contact
your local Anritsu representative at the end of the product's useful life to
arrange disposal in accordance with your initial contract and the local law.

About Eco label

The label shown on the left is attached to Anritsu products meeting our

environmental standards.

Details about this label and the environmental standards are available

on the Anritsu website at http://www.anritsu.com
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Software End-User License Agreement (EULA)

Please read this Software End-User License Agreement (hereafter this EULA) carefully before using

(includes executing, copying, registering, etc.) this software (includes programs, databases, scenarios,

etc., used to operate, set, etc., Anritsu electronic equipment). By reading this EULA and using this

software, you are agreeing to be bound by the terms of its contents and Anritsu Corporation (hereafter

Anritsu) hereby grants you the right to use this Software with the Anritsu-specified equipment

(hereafter Equipment) for the purposes set out in this EULA.

1.
1.

xvi

Grant of License and Limitations
Regardless of whether this Software was
purchased from or provided free-of-charge by
Anritsu, you agree not to rent, lease, lend, or
otherwise distribute this Software to third
parties and further agree not to disassemble,
recompile, reverse engineer, modify, or create
derivative works of this Software.

. You may make one copy of this Software for

backup purposes only.

. You are not permitted to reverse engineer

this software.

. This EULA allows you to install one copy of

this Software on one piece of Equipment.
Disclaimers

To the extent not prohibited by law, in no
event shall Anritsu be liable for personal
injury, or any incidental, special, indirect or
consequential damages whatsoever,
including, without limitation, damages for
loss of profits, loss of data, business
interruption or any other commercial
damages or losses, arising out of or related
to your use or inability to use this Software.

Limitation of Liability

. If a fault (bug) is discovered in this Software,

preventing operation as described in the
operation manual or specifications whether
or not the customer uses this software as
described in the manual, Anritsu shall at its
own discretion, fix the bug, or exchange the
software, or suggest a workaround,
free-of-charge. However, notwithstanding
the above, the following items shall be
excluded from repair and warranty.

i) If this Software is deemed to be used for
purposes not described in the operation
manual or specifications.

ii) If this Software is used in conjunction with
other non-Anritsu-approved software.

iii) Recovery of lost or damaged data.

iv) If this Software or the Equipment has been
modified, repaired, or otherwise altered
without Anritsu's prior approval.

v) For any other reasons out of Anritsu's direct
control and responsibility, such as but not
limited to, natural disasters, software virus

infections, etc.

b. Expenses incurred for transport, hotel, daily

allowance, etc., for on-site repairs by Anritsu
engineers necessitated by the above faults
shall be borne by you.

. The warranty period for faults listed in

article 3a above covered by this EULA shall
be either 6 months from the date of purchase
of this Software or 30 days after the date of

repair, whichever is longer.



4. Export Restrictions

You may not use or otherwise export or
re-export directly or indirectly this Software
except as authorized by Japanese and
United States law. In particular, this
software may not be exported or re-exported
(a) into any Japanese or US embargoed
countries or (b) to anyone on the Japanese or
US Treasury Department's list of Specially
Designated Nationals or the US Department
of Commerce Denied Persons List or Entity
List. By using this Software, you warrant
that you are not located in any such country
or on any such list. You also agree that you
will not use this Software for any purposes
prohibited by Japanese and US law,
including, without limitation, the
development, design and manufacture or
production of missiles or nuclear, chemical or

biological weapons of mass destruction.

Termination

Anritsu shall deem this EULA terminated if
you violate any conditions described herein.
This EULA shall also be terminated if the
conditions herein cannot be continued for
any good reason, such as violation of
copyrights, patents, or other laws and
ordinances.

Reparations

If Anritsu suffers any loss, financial or
otherwise, due to your violation of the terms
of this EULA, Anritsu shall have the right to
seek proportional damages from you.
Responsibility after Termination

Upon termination of this EULA in
accordance with item 5, you shall cease all
use of this Software immediately and shall
as directed by Anritsu either destroy or
return this Software and any backup copies,
full or partial, to Anritsu.

Dispute Resolution

If matters of dispute or items not covered by
this EULA arise, they shall be resolved by
negotiations in good faith between you and
Anritsu.

Court of Jurisdiction

This EULA shall be interpreted in
accordance with Japanese law and any
disputes that cannot be resolved by
negotiation described in Article 8 shall be
settled by the Japanese courts.
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XVIII

Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals need
to be broken/shredded so as not to be unlawfully used for military purpose.

J

Lifetime of Parts

The life span of certain parts used in this instrument is determined by the
operating time or the power-on time. Due consideration should be given
to the life spans of these parts when performing continuous operation
over an extended period. These parts must be replaced at the customer's
expense even if within the guaranteed period described in Warranty at
the beginning of this manual.

Coaxial switch : 10 million counts (switching count for Low-pass filter)

LCD : 50,000 hours




Notice

The following actions are strictly prohibited for all of the software installed
in this product or otherwise provided by Anritsu:
1. Copying, except for archival purposes.
2. Transferring to a third party separately from this product.
3. Analyzing the incorporated software including but not limited to
modifying, decompiling, disassembling, and reverse engineering.

Cautions against computer virus infection

e Copying files and data
Only files that have been provided directly from Anritsu or generated
using Anritsu equipment should be copied to the instrument.
All other required files should be transferred by means of USB or
CompactFlash media after undergoing a thorough virus check.

¢ Adding software
Do not download or install software that has not been specifically
recommended or licensed by Anritsu.

o Network connections
Ensure that the network has sufficient anti-virus security protection in
place.
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CE Conformity Marking

Anritsu affixes the CE conformity marking on the following product(s) in
accordance with the Council Directive 93/68/EEC to indicate that they
conform to the EMC and LVD directive of the European Union (EU).

CE marking

1. Product Model

Model: MP2100A BERTWave/ MP2101A BERTWave PE/
MP2102A BERTWave SS

2. Applied Directive
EMC: Directive 2004/108/EC
LVD: Directive 2006/95/EC

3. Applied Standards
e EMC: Emission: EN 61326-1: 2013 (Class A)
Immunity: EN 61326-1: 2013 (Table 2)
Performance Criteria*

IEC 61000-4-2 (ESD) B
IEC 61000-4-3 (EMF) A
IEC 61000-4-4 (Burst) B
IEC 61000-4-5 (Surge) B
IEC 61000-4-6 (CRF) A
IEC 61000-4-11 (V dip/short) B, C

*: Performance Criteria

A: The equipment shall continue to operate as intended
during and after the test. No degradation of
performance or loss of function is allowed below a
performance level specified by the manufacturer, when
the equipment is used as intended. The performance
level may be replaced by a permissible loss of
performance. If the minimum performance level or the
permissible performance loss is not specified by the
manufacturer, either of these may be derived from the
product description and documentation and what the
user may reasonably expect from the equipment if used
as intended.



B: The equipment shall continue to operate as intended

after the test. No degradation of performance or loss of
function is allowed below a performance level specified
by the manufacturer, when the equipment is used as
intended. The performance level may be replaced by a
permissible loss of performance. During the test,
degradation of performance is however allowed. No
change of actual operating state or stored data is
allowed. If the minimum performance level or the
permissible performance loss is not specified by the
manufacturer, either of these may be derived from the
product description and documentation and what the
user may reasonably expect from the equipment if used
as intended.

: Temporary loss of function is allowed, provided the

function is self-recoverable or can be restored by the
operation of the controls.

Harmonic current emissions:

EN 61000-3-2: 2006 +A1:2009 A2:2009
(Class A equipment)
: No limits apply for this equipment with an active input

power under 75 W.

¢ LVD: EN 61010-1: 2010 (Pollution Degree 2)

4. Authorized representative

Name:

Murray Coleman
Head of Customer Service EMEA
ANRITSU EMEA Ltd.

Address, city: 200 Capability Green, Luton

Country:

Bedfordshire, LU1 3LU
United Kingdom
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C-Tick Conformity Marking

Anritsu affixes the C-Tick mark on the following product(s) in accordance
with the regulation to indicate that they conform to the EMC framework of
Australia/New Zealand.

C-Tick marking

ON274

1. Product Model
Model: MP2100A BERTWave/ MP2101A BERTWave PE/
MP2102A BERTWave SS

2. Applied Standards
EMC: Emission: EN 61326-1: 2013 (Class A equipment)



About This Manual

The manual set for the BERTWave Series consists of the following five

operation manuals:

MP2100B BERTWave Operation Manual
Operation M-W3772AE)

This manual is intended for those who use the MP2100B
BERTWave, and explains the installation procedure, handling
precautions, connector connection procedures, panel operations,

maintenance procedures, specifications and various functions.

MP2100A/MP2101A/MP2102A BERTWave Operation
Manual Operation (M-W3349AE) (This Manual)

This manual is intended for those who use the
MP2100A/MP2101A/MP2102A BERTWave, and explains the
installation procedure, handling precautions, connector
connection procedures, panel operations, maintenance

procedures, specifications and various functions.

BERTWave series Remote Control
Operation Manual M-W3773AE)

This manual explains the commands to control the BERTWave,
status register structure, and sample programs.

MX210001A Jitter Analysis Software
Operation Manual (M-W3569AE)

This manual explains the operation method and remote control
commands for the MX210001A Jitter Analysis Software.

MX210002A Transmission Analysis Software
Operation Manual (M-W3571AE)

This manual explains the operation method and remote control
commands for the MX210002A Transmission Analysis Software.



T

For remote control of the MP2100A/MP2101A/MP2102A BERTWave via
the remote control, refer to the BERTWave series Remote Control

Operation Manual (W3773AE).

This operation manual assumes the reader has the following basic

knowledge:
e Optical communications, handling optical parts
e Windows file operations and the Windows Control Panel



Manual Notation System

The MP2100A/MP2101A/MP2102A BERTWave series is abbreviated
MP2100A/MP2101A/MP2102A 1n this manual.

The names of panel and function keys are in bold.
Example:Power:

The user interface such as button and tag names are in angled
parentheses.
Example: [ PPG ], [ System Menu |
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Chapter 1 Outline

This chapter explains the BERTWave types and features, and technical
terms used in this manual.
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1.1
1.1.1

Introduction of BERTWave Series
BERTWave Series Types

The MP2100A BERTWave is a measuring instrument that combines the
functions of a pulse pattern generator (PPG), bit error detector (ED) and
sampling oscilloscope all-in-one instrument.

The PPG creates a digital signal with editable data transmission speed,
pulse voltage level, and send data pattern.

The ED compares the received data bit string with the expected data a
bit string and calculates the number of different bits (bit error count). It
calculates the bit error rate from the number of received bits and the bit
error account. The data transmission speed, voltage level for recognizing
0 and 1 of the digital signal, and the data bit string (pattern) can be
edited.

The sampling oscilloscope displays the periodic signal waveform. An Eye
diagram can be displayed by summing the signal waveforms and signal
waveforms can be analyzed and mask tested.

Figure 1.1.1-1 Mask Test Waveform

There are three models in the BERTWave series depending on the
installed functions.

Table1.1.1-1 BERTWave Series
Model Product Name Ptg:i;:‘tt?rm Error Detector Sasrgggzg
MP2100A BERTWave 4 v v
MP2101A BERTWave PE 4 4 -
MP2102A BERTWave SS - - 4




1.1 Introduction of BERTWave Series

1.1.2 Options

The BERTWave Series options are shown below.

The usable options vary with the model name.

PPG: Pulse Pattern Generator, ED: Error Detector, SS: Sampling Scope
The option number of the added option is indicated on the label on the
rear panel.

euInQ

MP2100A-107, MP2100A-130, MP2100A-152, MP2100A-176 through 186,
and MP2100A-191 are retrofit option. Installing these options requires
returning MP2100A to factory.

Table 1.1.2-1 MP2100A Option List

Option Number Name Description
MP2100A-001*1 Dual Electrical Receiver Two electric interfaces in reception part
of ED and SS
MP2100A-003*1 Optical/Single-ended Electrical | One optical interface and one
Receiver electrical interface of reception parts of
ED and SS
MP2100A-005 Extended PPG/ED Channel Extends PPG and ED to 2 channels
MP2100A-007/107*1 1ch Electrical BERT and One electric interface in reception part
Optical/Single-ended Electrical | of ED
Scope One optical interface and one electrical
interface of reception parts of SS
MP2100A-030/130 GPIB Interface for remote control
MP2100A-037%2.*3 FC Connector Optical connector for Option 003, 007
MP2100A-038%2.%3 ST Connector Optical connector for Option 003, 007
MP2100A-039*2.*3 DIN 47256 Connector Optical connector for Option 003, 007
MP2100A-040%2.%3 SC Connector Optical connector for Option 003, 007
MP2100A-050%4 XFP Slot Slot for installing optical transceiver
MP2100A-051%4 SFP+ Slot Slot for installing optical transceiver

MP2100A-052/152

Full Rate Clock Output

MP2100A-055%5

Clock Recovery for EYE/Pulse | Clock recovery unit for SS

Scope

MP2100A-056%2.%6 Low Pass Filter Bank Loss pass filter
(8.5G/10G/10.7G)

MP2100A-057%2.*6 Low Pass Filter Bank Loss pass filter

(2G/4G/8.5G/10G)

MP2100A-061*2*6

High Bit Rate Filter

MP2100A-062%*2*6

2 High Bit Rate Filter Bank

MP2100A-063*2*6

3 to 4 High Bit Rate Filter

Bank

MP2100A-064%*2.*6 1 to 2 Low Bit Rate Filter
Bank

MP2100A-065%2.*6 3 to 4 Low Bit Rate Filter
Bank
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Table 1.1.2-1 MP2100A Option List (Cont’d)
Option Number Name Description
MP2100A-066%*2.*6 1 High Bit Rate/1 to 2 Low Bit
Rate Filter Bank

MP2100A-067*2*6

1 to 2 High Bit Rate/3 to 4 Low
Bit Rate Filter Bank

MP2100A-068%*2*6

2 to 3 High Bit Rate/1 to 2 Low
Bit Rate Filter Bank

MP2100A-069*2*6

3 High Bit Rate/3 Low Bit
Rate Filter Bank

MP2100A-070%2.*7

LPF for 156M (1)

MP2100A-071%2*7

LPF for 622M (L)

MP2100A-072%2.*7

LPF for 1.0G (L)

MP2100A-073%*2*7

LPF for 1.2G (L)

Low pass filter for option 064-069

MP2100A-076/176%2.%8 LPF for 2.1G (H) Low pass filter for option 061-063,

066-069

MP2100A-077/177%2.%8 LPF for 2.5G (H)

MP2100A-078/178%2.%8 LPF for 2.6G (H)

MP2100A-079/179%2.%8 LPF for 3.1G (H)

MP2100A-080/180%2.*8 LPF for 4.2G (H)
MP2100A-081/181%2.*8 LPF for 5.0G (H)
MP2100A-082/182%2.%8 LPF for 6.2G (H)
MP2100A-083/183*2.*8 LPF for 8.5G (H)

MP2100A-084/184*2*8*9 | LPF for 9.9 G to 10.3G (H)

MP2100A-085/185%2.*8 LPF for 10.5G to 11.3G (H)

MP2100A-086/186*2*8*9 | LPF for Multi 10G (H)

MP2100A-090 Bit rate Extension for PPG/ED | Extends the setting range of PPG and

ED bit rate.

MP2100A-091/191 ED High Sensitivity

MP2100A-ES310 3-year Warranty Extended

Service

MP2100A-ES510 5-year Warranty Extended

Service




1.1 Introduction of BERTWave Series

*1: Select one from Option 001, 003 or 007.

*2: Select 037, 038, 039, 040, or 056 to 086 when Option 003 or 007 is
selected.

*3: Select one from Option 037 to 040.
*4: Select one from Option 050 or 051.

euInQ

*5: Clock recovery to analyze Ch B waveform is not available for Option
007.

*6: Select one from Option 056, 057 or 061 to 069.

*7: The filter for the low bit rate of Option 064 to 069 is selected from
Option 070 to 073.

*8: The filter for the high bit rate of Option 061 to 063 and 066 to 069 is
selected from Option 076 to 086.

*9: Either one of Option 084/184 or 086/186 can be installed.

MP2101A-130, MP2101A-152, MP2101A-176 to 186 and MP2101A-191
are retrofit option. Installing these options requires returning MP2101A

to factory.

Table 1.1.2-2 MP2101A Option List

Option No. Model Name Description
MP2101A-011*! 1 CH BERT PPG/ED PPG:1, ED:1
MP2101A-012%1 2 CH BERT PPG/ED PPG:2, ED:2
MP2101A-030/130 GPIB Interface for remote control
MP2101A-050%2 XFP Slot Slot for installing optical transceiver
MP2101A-051%*2 SFP+ Slot Slot for installing optical transceiver

MP2101A-052/152

Full Rate Clock Output

MP2101A-090

Bit rate Extension for PPG/ED | The setting range of PPG and ED bit
rate is extended.

MP2101A-091/191

ED High Sensitivity

MP2101A-ES310

3-year Warranty Extended
Service

MP2101A-ES510

5-year Warranty Extended
Service

*1: Select one of either Option 011 or 012.
*2: Select one of either Option 050 or 051.
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MP2102A-130, MP2102A-176 through 186 are retrofit option. Installing
these options requires returning MP2102A to factory.

Table 1.1.2-3 MP2102A Option List

Option Number

Name

Description

MP2102A-021*1

Dual Electrical Receiver

Two electric interfaces in reception part

MP2102A-023*1

Optical/Single-ended Electrical
Receiver

One optical interface and one
electrical interface of reception parts

MP2102A-030/130

GPIB

Interface for remote control

MP2102A-037*2.%3

FC Connector

Optical connector for option 023

MP2102A-038*2.*3

ST Connector

Optical connector for option 023

MP2102A-039*2.%3

DIN 47256 Connector

Optical connector for option 023

MP2102A-040%2.*3

SC Connector

Optical connector for option 023

MP2102A-055

Clock Recovery

Clock recovery unit for SS

MP2102A-056%2*%4

Low Pass Filter Bank
(8.5G/10G/10.7G)

Low pass filter

MP2102A-057*2%4

Low Pass Filter Bank
(2G/4G/8.5G/10G)

Low pass filter

MP2102A-061%2*4

1 High Bit Rate Filter

MP2102A-062%2.*4

2 High Bit Rate Filter Bank

MP2102A-063%2%4

3 to 4 High Bit Rate Filter
Bank

MP2102A-064%2.%4

1 to 2 Low Bit Rate Filter
Bank

MP2102A-065%2*4

3 to 4 Low Bit Rate Filter
Bank

MP2102A-066%2*4

1 High Bit Rate/1 to 2 Low Bit
Rate Filter Bank

MP2102A-067*2%4

1 to 2 High Bit Rate/3 to 4 Low
Bit Rate Filter Bank

MP2102A-068%2*4

2 to 3 High Bit Rate/1 to 2 Low
Bit Rate Filter Bank

MP2102A-069%2.*4

3 High Bit Rate/3 Low Bit
Rate Filter Bank
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Table 1.1.2-3 MP2102A Option List (Cont’d)

Option Number

Name

Description

MP2102A-070%2*5

LPF for 156M (L)

MP2102A-071*2%5

LPF for 622M (L)

MP2102A-072%2*5

LPF for 1.0G (L)

MP2102A-073*2%5

LPF for 1.2G (L)

Low-pass filter for Option 064 to 069

MP2102A-076/176%*2*6

LPF for 2.1G (H)

MP2102A-077/177*2.*6

LPF for 2.5G (H)

MP2102A-078/178%*2*6

LPF for 2.6G (H)

MP2102A-079/179%2.*6

LPF for 3.1G (H)

MP2102A-080/180%2.%6 LPF for 4.2G (H)
MP2102A-081/181%2.%6 LPF for 5.0G (H)
MP2102A-082/182%2.%6 LPF for 6.2G (H)

MP2102A-083/183%*2,*6

LPF for 8.5G (H)

MP2102A-084/184%2.*6.*1

LPF for 9.9 G to 10.3G (H)

MP2102A-085/185%2.*6

LPF for 10.5G to 11.3G (H)

MP2102A-086/186%2.%*6.*7

LPF for Multi 10G (H)

Low-pass filter for Option 061 to 063
and 066 to 069

euInQ

MP2102A-ES310

3-year Warranty Extended
Service

MP2102A-ES510

5-year Warranty Extended
Service

*1: Select one from Option 021 or 023.
*2: Select Option 037, 038, 039, 040, or 056 to 086 when Option 023 is

selected.

*3: Select one from Option 037, 038, 039 or 040.
*4: Select one from Option 056, 057 or 061 to 069.
*5: The filter for the low bit rate of Option 064 to 069 is selected from

Option 070 to 073.

*6: The filter for the high bit rate of Option 061 to 063 and 066 to 069 is
selected from Option 076 to 086.

*7: Either one of Option 084/184 or 086/186 can be installed.

1-7
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1.1.3 Optional Accessories

Optional Accessories of BERTWave are shown in following table.

Table 1.1.3-1 Optional Accessories

O'xj‘:a?'er\:lo. Name Remarks
MX210001A Jitter Analysis Software For MP2100A, MP2102A
MX210002A Transmission Analysis Software For MP2100A
B0639A Carrying Case
B0650A Rack Mount Kit
GO0174A 850 nm XFP Module 9.95 to 11.10 Gbit/s
GO0177A 850 nm SFP Module 1.062 to 4.25 Gbit/s
GO178A 1310 nm SFP Module 0.155 to 2.67 Gbit/s
GO0179A 1550 nm SFP Module 0.155 to 2.67 Gbit/s
G0194A 1310 nm XFP Module
GO0195A 1550 nm XFP Module
G0238A SFP+ SR 850 nm
G0239A SFP+ LR 1310 nm
J0619B Replaceable Optical Connector (SC)

J1137 Terminator

J1139A FC-PC-LC-PC-1M-SM

J1341A Open (Coaxial connector cover)

J1342A Coaxial Cable 0.8 m

J1343A Coaxial Cable 1.0 m

J1344A LC-PC-LC-PC-1M-SM

J1345A SC-PC-LC-PC-1M-SM

J1346A LC-PC-LC-PC-1M-GI (62.5/125)

J1347A FC-PC-LC-PC-1M-GI (62.5/125)

J1348A SC-PC-LC-PC-1M-GI (62.5/125)

J1349A Coaxial Cable 0.3 m

J1413A Replaceable Optical Connector (LC)

J1510A Pick OFF Tee

J1512A 7.5G Passive Probe Set

Z0306A Wrist Strap

Z0914A Ferrule Cleaner

70915A Replacement Reel for Ferrule 6 pcs
Cleaner

Z0916A Ferrule side face cleaner Stick type (200pcs)




1.2 Features

1.2 Features

The BERTWave has the following features:

e Bit error rate measurement and waveform monitoring in one
instrument

e Easy touch panel operation

euInQ

e Compact size (180 mm deep)

¢ GPIB interface option for remote control

e Compatibility of remote commands with previous Anritsu measuring
instruments

1-9
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1.3 Intended Use

The BERTWave can be used for the following applications:

e Evaluating optical transceivers used in optical fiber communications

e KEvaluating parts for digital communications

Evaluating optical transceivers used in optical fiber communications
Computer-based and public communications systems send and receive
digital signals. These signals are converted to electrical or optical signals
optimized for passage through the transmission path, which may be
either coaxial cable or optical fiber. The device for converting the signal
before sending through the transmission path is called the transmitter
and the device for converting the signal after passage through the

transmission path is called the receiver.

A device incorporating a transmitter and receiver in the same module is

called the optical transceiver.

Internal
transmission
, Transmission medium  Optical equipment
Transmitter (optical fiber, etc) transceiver (Electrical
,A.I \ signal)
/
1= \ >
=] =

Receiver

Figure 1.3-1 Uses of Receiver and Transmitter

Transmitters and receivers must have the functions and performance
specified by IEEE and ITU-T. Tables 1.3-1 and 1.3-2 list the
specifications for computer-based Ethernet communications as an
example of the required performance and functions. In these tables, the
optical fiber transmission medium has a speed of 10 Gbit/s specified as
10GBASE-L.

1-10
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Table 1.3-1 Transmitter Optical Output

Item Specifications
Transmission rate 9.95328 Gbit/s £20 ppm (10GBASE-LR)
10.3125 Gbit/s +20 ppm (10GBASE-LW)
Center wavelength 1260 to 1355 nm ,;O
Averaging output —8.5t0 0.5 dBm ,:'—"-
Minimum modulation amplitude |-5.2 dBm CbD
Minimum extinction ratio 3.5dB
Eye mask pattern (0.25, 0.40, 0.45, 0.25, 0.28, 0.40)
(X1, X2, X3, Y1, Y2, Y3)

1+Y3

1-Y1
1-Y2

0.5

Y2
Y1

Normalized amplitude

0 X1 X2 X3 1-X31-X2 1-X1 1
Normalized time (unitinterval)

Figure 1.3-2 Definition of Eye Mask Pattern
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Table 1.3-2 Receiver Optical Interface

Item Specifications
Transmission rate 9.95328 Gbit/s £100 ppm (10GBASE-LR)
10.3125 Gbit/s +100 ppm (10GBASE-LW)
Center wavelength 1260 to 1355 nm
Average Rx power —14.4 to 0.5 dBm

Rx sensitivity based on | 0.093 mW (-10.3 dBm)
optical modulation
amplitude*!

*1: Bit error rate: 1012 or less

Excluding center wavelength, the items in Table 1.3-1 are tested with the
MP2100A BERTWave.

The following figure shows a connection example between the DUT and
the measurement.

MP2100A-003,005 BERTWave

/inritsu mMP2100A BERT Wave

SS (Sampling
e Scope)
o[ ] Optical Input
oo
EOOOOO/OOO O 00 O] db
N J
\/ U/
PPG (Pulse Pattern [>

Generator) Output
Transmitter (DUT)

Figure 1.3-3 Transmitter Test Method
The sampling oscilloscope is used to test whether or not the output

waveform of the optical transceiver satisfies the standard values in Table
1.3-1.
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Excluding center wavelength, the items in Table 1.3-2 are used to test
E/O converters, optical power meters, optical attenuator, and optical
couplers with the MP2100A BERTWave.

The following figure shows a connection example between the DUT and

the measurement.

euInQ

MP2100A BERTWave

/inritsu mMP2100A BERT Wave

o[ |
o le}
‘0O OO0 O O © O & O 000 O
\§ /
/ J

PPG output ED1(Ch A) inpu

<

Q: O Recliver
oo o oo (DUT)

> =) U
Rl (= & |1\ Optical coupler
. /
Optical attenuator i

Electrical/optical Optical fiber I:I £
ooooooo

converter oooooon
-

O

Optical power meter

Figure 1.3-4 Receiver Test Method
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1.4 Technical Terms
1.4.1 Explanation of Technical Terms

This section explains the technical terms used in this manual.

0 Level (Zero Level)
At Eye pattern measurement, the maximum level at the center 20% of
the bit interval is the average value of the low histogram.

1 Level (One Level)
At Eye pattern measurement, the maximum level at the center 20% of

the bit interval is the average value of the high histogram.

100 %

A
A

_)20 % -
1 level

A . Se— P
Vv

——

3(51

Eye height

Eye
amplitude

Crossing
point level

309
N \,QJ Vf o

0 level

Figure 1.4.1-1 0 Level, 1 Level, Eye Amplitude and Eye Height
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p-p (peak to peak)
Indicates difference between maximum and minimum values for signal

amplitude and data distribution width

For example, Vp-p means the difference between the maximum and
minimum values of the AC voltage.
Jitter p-p means the difference between the maximum and minimum

euInQ

values of the jitter time distribution.

PRBS (Pseudo-Random Bit Sequence)

PRBS is the abbreviation for pseudorandom bit sequence. It is a bit
string approximating actual communications data with a random
distribution of “1” and “0”. In a bit length of 2»-1, n is called the number
of the PRBS. Using the BERTWave, n can be set to 7, 9, 15, 23, and 31.

Table 1.4.1-1 PRBS Bit Length

n 2" Remarks
127

9 511

15 32767

23 8388607

31 2147483647

The number of the PRBS used for measuring the Rx sensitivity is

determined by the communications standard.

RMS (root mean square)

This is the DC voltage consuming the equal power the same as the
consumed power when impressing AC voltage on a resistance.

In Voltage, RMS is DC voltage consuming the equal power when AC

voltage is impressing on a resistance.

A

oA g

Figure 1.4.1-2 AC and DC Voltage Power Consumption
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In the circuit in Figure 1.4.1-2, the voltage V1 when the power P and P2
consumed by resistance R is equal is the effective AC voltage V (t). Viis

the root mean square found using the following equation.

V, = ,/%J’OTVZ(t)dt

For a sine wave, the ratio of RMS and p-p is 2\/5 .
Vrms means the effective voltage value.

Jitter rms is expressed as the standard deviation of the jitter time

domain histogram.

SNR (Signal to Noise Ratio)
This is the ratio of the signal amplitude to the noise amplitude.

The sampling scope can be calculated by the following formula.
SNR = (1 Level-0 Level)/( 51+ c0)

c1- 1 Level Standard Deviation

co- 0 Level Standard Deviation

Eye Crossing Percentage

The Eye Crossing Percentage is the ratio of the Eye amplitude rising and
falling waveforms. The calculation formula is as follows. Refer to Figure
1.4.1-1.

Crossing = (crossing point level-0 Level)/(1 Level-0 Level)

Eye Amplitude
The eye amplitude is the difference between 1 Level and 0 Level. Refer to
Figure 1.4.1-1.

Eye Height
The eye height can be calculated by the following formula. Refer to
Figure 1.4.1-1.

Eye Height = (1 Level-3 1) — (0 Level +3 oo)

c1: 1 Level Standard Deviation

co: 0 Level Standard Deviation

1-16
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Eye Pattern
The Eye Pattern is the pattern created by superimposing the digital

waveforms sampled at the same timing.

First
measured
waveform

Second
measured
waveform

Third
measured
waveform

Fourth
measured
waveform

N

euInQ

\

=

=

\

Super-
imposed
waveforms

——————p-

v

=
-

=
/-
7

A\

Figure 1.4.1-3 Eye Pattern Drawing Method

"
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Eye Width
Eye Width is equivalent to Eye Height in the horizontal direction. It is
calculated from a histogram of the two eye pattern crossing points in the

time direction.

Eye Width = (t 3-3 c2) — (t1+3 &1)

t1 Average time of first crossing point
ta Average time of second crossing point
o1t Standard deviation of first crossing point
o2 Standard deviation of second crossing point
N .
\V4
Eye Width

D\_A~\ / N

- \/

>
>

A

N
7 <

t1 3(51 t2 302

Figure 1.4.1-4 Eye Width

Eye Mask
The Eye Mask is the boundary of the eye pattern waveform time and
amplitude. The value and waveform are specified by the communications

standards.

——Minimum of 1 level
Maximum jitter

VaN
A\
Minimum of 1 level
Maximum of 0 level
/'\Vf'\ f'\v/'\

——Minimum of 0 level

Figure 1.4.1-5 Example of Eye Mask
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Sampling Scope
The sampling scope is a function for monitoring the waveform of the

input signal. It requires a clock input sampling and the waveform is
drawn out of the clock timing. For a periodic signal like PRBS, the

waveform data is obtained by slightly varying the sampling timing. This @)
waveform data is drawn by superimposing the waveforms. s'c-_,r
E-
@
Clock timing
.‘!‘MM'""P"""""m\‘.‘. First measurement

LY
*, Waveform

PP KPP Superimposed waveform
JTCE—
s % Second measurement
/ LY JR——
# * waveform 5 -
P ot —_y A .
¥ *
Fan e e T ] Tow-er-en-en-9-

/ % Third measurement
LY
/! * waveform /
; ",
PP, N e Qe e

SOy

/ %, Fourth measurement

/ “ waveform
R i 8 e Sl I S S

Figure 1.4.1-6 Drawing Method of Sampling Scope

Jitter

Jitter is the variation in the time of the crossover point between the Eye
Diagram rising and falling parts of the waveform.

Jitter p-p (Jitter p-p): Full width of histogram in time direction
Jitter RMS (Jitter RMS): Standard deviation of histogram in time

direction
Jitter p-p Jitter RMS
7

Figure 1.4.1-7 Jitter p-p and Jitter RMS
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Extinction Ratio

The extinction ratio is the ratio of 1 Level and 0 Level; it is used for
evaluating optical signal waveforms.

The extinction ratio is calculated by the following formula.

Extinction Ratio = 10logio{ (L1~ Lp)/( Lo— Lp)} (dB)

L 1 Level (mW)
Lot 0 Level (mW)
Lp: Level without optical input (mW)

Ll_‘ N,

L, —Lp
Lo N 7\
\/ A \/
Lo—L
Lp v v 0 D

Figure 1.4.1-8 Extinction Ratio Measurement Level

1-20



1.4 Technical Terms

Duty Cycle Distortion:  DCD
The duty cycle distortion (DCD) is found from the following equation:

DCD = (t— t1)/Bp X 100 (%)

Where,

euInQ

t1: Time at crossing point between Eye Width 50% level and
rising waveform

to Time at crossing point between Eye Width 50% level and
falling waveform

Bp: Bit cycle

---------------------------- -- Eye Amplitude

Bp b \n

Figure 1.4.1-9 Duty Cycle Distortion

A
Y
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Rise/Fall Time

The Rise Time is time taken for the signal level to change to the next
level.

e From 20% level of amplitude to 80%

e From 10% level of amplitude to 90%

The Fall Time is the time taken for the signal level to change to the next
level.

e From 80% level of amplitude to 20%

e Form 90% level of amplitude to 10%

In this instrument, the rise and fall time measurement level can be
selected from either 10/90% or 20/80%.

"1" Level

Eye amplitud

""" R o teve

Rise Time Fall Time
*1:90 or 80 % *2:10 or 20 %

Figure 1.4.1-10 Rise and Fall Time

Total Error

There are two methods as follows for generating bit errors. In both, the
bit error measurement is called Total Error.

e Signal “1” bits evaluated as “0” bits (Omission Error)

e Signal “0” bits evaluated as “1” bits (Insertion Error)

Optical amplitude

(OMA: Optical Modulation Amplitude)

This indicates a difference at 1 level and 0 levels of the optical waveform.
It is the same as Eye Amplitude.
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1.4 Technical Terms

Bit Error Rate
The Bite Error Rate is the ratio of the total received bits and error bits.
It depends on the SNR (signal to noise ratio).

tandard Deviation of

Noise Amplitude n Signal Amplitude s

euInQ

...................................................................

Bit error ratio

Figure 1.4.1-11 Bit Error Rate

When the distribution of the noise voltage amplitude is assumed to follow
a normal distribution, the standard deviation is assumed to be n and the
signal amplitude is s. Bit errors occur when the noise amplitude is larger
than the signal amplitude. Consequently, the probability of amplitude
occurring is the bit error ratio.

The bit error ratio, BER, is calculated by the following formula.

1 (= x*
BER =——| exp(——)dx
/272- -[v/n p( 2 )
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When the SNR is large (greater than 4), the relationship between SNR
and BER becomes linear when plotted on a semi-logarithmic graph.

BER
102 A

107 S

10° =

107 Q

10—10 i

10'12
> SNR(dB)
2 3 4 5 & 7 8 9

Figure 1.4.1-12 Relationship between SNR and BER

Bit Rate
The Bit Rate is the speed at which the communications interface sends

and receives data. It is expressed in its center per second as bit/s or bps.

Mask Margin

This is margin of the masked waveform at the eye pattern mask test. The
margin in the amplitude direction is the ratio to the interval from the
edge of the eye mask to the 1 Level or the 0 Level.

The margin in the time direction is the ratio to the time from the edge of

the eye mask to the cross point.

Figure 1.4.1-13 Mask Margin
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1.4 Technical Terms

1.4.2 Abbreviation

The abbreviations used in this manual are listed in Table 1.4.2-1.

Table 1.4.2-1 Abbreviation

Abbreviation

Formal Name

10 GbE
App
ATT
Avg
BER
BERT
BERTS
BIN
bps
BW
Cal
CC
CH
CLK
CPRI
CRU
DCD
DM
DUT
EC
ED
EI
ER
ES
ESD
Ext
FC
FEC
Freq.
GbE
GND
GPIB
IEC
IN

10 Giga bit Ethernet
Application

Attenuator

Average

Bit Error Rate

Bit Error Rate Tester

Bit Error Rate Test Set
Binary

bit per second

Band Width

Calibration

Clock Count

Channel

Clock

Common Public Radio Interface
Clock Recovery Unit
Duty Cycle Distortion
Degrade Minutes

Device Under Test

Error Count

Error Detector

Error Interval

Error Rate

Error Seconds
Electrostatic Discharge
External

Fiber Channel

Forward Error Correction
Frequency

Giga bit Ethernet
Ground

General Purpose Interface Bus
International Electrotechnical Commission
Input

euInQ
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Table 1.4.2-1 Abbreviation (Cont’d)

Abbreviation

Formal Name

INS
INT
ITU
LAN
LVDS
LVPECL
NECL
NEG
NRZ
OBSAI
O/E
OMI
OTU
ouT
PHY
PCML
POS
PPG
PRBS
Pwr
RMS
RP3
RX
SCFL
SES
SFP
SNR
SS
STM
SYNC
Trig.
TX

Ul
VECP
WAN
XFP

Insertion

Internal

International Telecommunication Union
Local Area Network

Low Voltage Differential Signaling
Low-Voltage Positive Emitter-Coupled Logic
Negative Emitter Coupled Logic
Negative

Non Return Zero

Open Base Station Architecture Initiative
Optical to Electrical

Omission

Optical Transport Network

Output

Physical layer

Pseudo Current Mode Logic

Positive

Pulse Pattern Generator
Pseudorandom Bit Sequence

Power

Root Mean Square

Reference Point 3

Receiver

Source-Coupled FET Logic

Severely Error Second

Small Form factor Pluggable

Signal to Noise Ratio

Sampling Scope

Synchronous Transfer Mode
Synchronize, Synchronization

Trigger

Transmitter

Unit Interval

Vertical Eye Closure Penalty

Wide Area Network

10 Gigabit Small Form-factor Pluggable
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Chapter 2 PBefore Use

This chapter explains the following items:
e Procedures from unpacking through turning power-on
Panel name and operation

Control panel and peripheral devices settings

Damage prevention measures

2.1 Unpacking and Installation ..................cccc 2-2
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Chapter 2 Before Use

2.1 Unpacking and Installation

211

Unpacking

Table 2.1.1-1 lists the standard configurations of the BERTWave Series.
At unpacking, check that all items are included. Contact your Anritsu
Service and Sales Office or agent if any parts are missing or damaged.
Keep the original packaging materials. They are required when
transporting the MP2100A/MP2101A/MP2102A in future.
For how to repack the BERTWave, refer to 10.8, “Transporting and
Disposal”.
Table 2.1.1-1 Standard Configurations
Item Nn:(r::jlf;r Product Name Q’ty Remarks
Main unit | MP2100A BERTWave
MP2101A BERTWave PE 1
MP2102A BERTWave SS
Accessories Power Cord 1 Packed in
MX210000A BERTWave Control Accessory
Software (CD-ROM) 1 | Box

*:  The quantities vary with the model name and options.

Options for the BERTWave Series are provided. Select one, as you need.
For option details, refer to Section 1.1.2 in Chapter 1. To install some
options, the BERTWave might be returned to Anritsu factory. For the
specifications, refer to Appendix A “Specifications”.




2.1 Unpacking and Installation

2.1.2 Installation
Install the BERTWave series horizontally as shown in Figure 2.1.2-1.

Good Bad Bad Bad

foe whealy o
s |

1o ‘:3 g

e = : 4 %

o S S

e 6 o (¢

o 4 ¥ c

~ 4 | - @

: ¥U¥E SUEE WERE| o | . viiel 3 O, o

Figure 2.1.2-1 Installation Orientation

/A CAUTION

If the BERTWave series is not installed in a “good”
direction as above, a small shock may turn it over and
harm the user.

s O,

3 OJf¢[g oSk

T Ty
1

| ik

of
of

4!
ilme

Figure 2.1.2-2 Prohibited Installation—Stacking




Chapter 2 Before Use

/A CAUTION

Do not stack multiple BERTWave units one on top of the
other when using them. There is a risk of injury, because
stacked units are unstable and can fall due to vibration or

shock.

A fan is installed in the BERTWave series to prevent the internal
temperature from rising. Install the BERTWave series in a location with
the vents at least 10 cm away from walls, peripherals or other
obstructions so as not to block the fan perimeter.

At least 10 cm Atleast 10 cm

«—> | [ |l«—

L= B I S = S == S == Eay == = uuu@

Figure 2.1.2-3 Distance from Surrounding Objects




2.1 Unpacking and Installation

In the BERTWave series, cooling air is sucked in through the left side

panel and hot air is exhausted through the right side panel. When using

two or more the BERTWave series side-by-side, make sure that hot air

exhausted from one unit is not sucked into the adjacent unit, otherwise

overheating may occur.

/A CAUTION

Although the BERTWave series operates at an ambient
temperature of 5 to 40°C, avoid using it in locations, such
as the following, since it may cause failure.

e In direct sunlight for extended periods
e Outdoors
e In excessively dusty locations

e In liquids, such as water, oil, organic solvents, and
medical fluids, or places where these liquids may
adhere

e In salty air or where chemically active gases (sulfur
dioxide, hydrogen sulfide, chlorine, ammonia, nitrogen
oxide, or hydrogen chloride etc.) are present

e Where toppling over may occur

e Where static electric charges or high electromagnetic
fields are present

e Where abnormal power voltages (high or low) occur
e In the presence of lubricating oil mists

e Where condensation occurs

e In places at an altitude of more than 2,000 m

e In the presence of frequent vibration and mechanical
shock, such as in cars, ships, and airplanes
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)
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Chapter 2 Before Use

2.2 Part Names
2.2.1 Front Panel

. Disk Access Lamp—
Display Stand by Lamp ——
Power On Lamp —
N T I'| :::._‘[—E - Rotary Knob
| o)
L // r Ch
= @] clock output

—nam— | | Terminal 0
B
Optical Input
L Connector *
- Optical Transceiver
peeit o =3
L~Slot

Gnrbant frinsnalver -]

LY

=D | Gl
oeDahi 1

o Optical Output
L= U Display Lamp *
h O
T T T T T T - |
0 @A @A"‘bﬂ 6‘ @h @A b& £y @A @A 6‘ _éi E Tx Data\n'Rx Data Qut
h loNo)
USB Connector M |
Earth Terminal
Pulse Pattern Generator Optical Transceiver Optical Transceiver
Sync Pulse Output Terminal Transmission ., Reception
Slgnal Input Terminal ™  Signal Output Terminal **
PPG/ED

Ext Clk In Sync Out

00 00 0600 00 00

Swpe /I ED.1(Scope) —_ PPG.2 — ED.2
Trigger Clkin CRU Out Data Out Data Out Dataln (Ain) Dataln (Bin) Data Qut Data Qut Dataln Dataln

Clock Clock Recovery Error Detector CH1/ Error Detector
Input Terminal | Unit Qutput Terminal » Sampling Scope CH2 Input Terminal +!
Input Terminal
Sampling Scope Pulse Pattern Generator Pulse Pattem
Trigger Input CH1 Output Terminal Generator
Terminal CH2 Output Terminal *'
Figure 2.2.1-1 MP2100A Front Panel
*1: When selecting and installing Option 005
*2: When selecting and installing Option 003 or Option 007
*3: When installing Option 050 or 051
*4: Only Data In (A in) when installing Option 003 or Option 007
*5: When installing Option 055
*6: When installing Option 052




2.2 Part Names

) Disk Access Lamp—
Display Stand by Lamp——
Power On Lamp—
! AMERIEE?1014™ > Ioorrwavs | ‘l ::-“I—E/ROtary Knob
| O
- ] |_-Power Switch
& LW
g/,/CIock Output g.,
’-g
®
G
Optlcal Transceiver @
Qrbienl Tromasslver //SIOt
‘|3 @/ Optical Output
| | <sen s Display Lamp **
BT =5 5 5558 - |
0 @A 6- C) méh @A OA A h OA -Qx S Tx Data In ‘Rx Data Out
N T/ @
USB Connector
Earth Terminal
Optical Transceiver Optical Transceiver
Transmission Reception
Signal Input Terminal **  Signal Output Terminal *2
PPG/ED ]  — PPG.1 ED.1 I PPG.2 I ED2 ]
Ext Clk In Sync Out Data Out Data Qut Dala In Data \n Data Out Data Out DataIn  Data In

0. 0000 0000

Clock Pulse Pattern Generator Error Detector Ermror Detector
Input Sync Pulse Output CH1 Input Terminal CH2 Input Terminal o
Terminal Terminal
Pulse Patiern Generator Pulse Patiem Generator
CH1 Qutput Terminal CHZ2 Qutput Terminal *

Figure 2.2.1-2 MP2101A Front Panel

*1: When selecting Option 012
*2: When installing Option 050 or 051
*3: When installing Option 052
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Disk Access Lamp—
Display Stand by Lamp_—_
Power On Lamp __
A ABumTos = Sessrwave) l\ .':‘.‘..I\_ - Rotary Knob
| O]
//Power Switch
=y
:
Opfical Input
—miem— L~ Connector «!
W Ton G aun eI N Nk oy
J T/
=\ /= ENZS
Earth
Terminal USB
Connector

ChAlIn ChBIn CRU In O/E Monitor Qut

Clock Recovery i 43 O/E Converter

- Input Terminal
Unit Output pd Output Terminal *
Terminal

Clock Recovery

Trigger Input
Unit Input Terminal **

Terminal

Figure 2.2.1-3 MP2102A Front Panel

*1: When selecting and installing Option 023 and Option 055

*2: When installing Option 055
*3: Only Ch A when selecting Option 023




2.2 Part Names

2.2.2 Rear Panel

10 MHz Clock Input *' GPIB Conneclor **
2]
° L L]
—9 o= o
» Hmman
© 9]
@ ®

]
sils

== . &P

o &

®

o/

Serial Number, Option Number Label Inlet

Figure 2.2.2-1 Rear Panel

*1: Only MP2100A and MP2101A
*2: When installing Option 030 or Option 130
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2.2.3 Side Panel

Line Output  Mic Input

Line Input

— i =

° 00000000000000AAOEAAY ©

00000000000000000000C000A
0 0000000000000000000000AJ0
0000000000000000000000000

ﬂ_n::_, \ o) (€

SenploanelE)

OO0
OOOO

0
0
Q
Q
Q
0

SE=2ESE]

00000000H000000000000000000

=
= 5
3 =3
3 3
O% = 8
& £ ...mnlﬁ
g5 ££73

=t/

Keyboard

Serial
Interface

@

Mouse

Figure 2.2.3-1 Left Side Panel
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2.3 Power Connection

2.3 Power Connection
2.3.1 Power Requirements

For normal operation of the BERTWave, use the power voltage range
described below.

Table 2.3.1-1 Power Requirements

Power source Voltage range | Frequency

100 Vac system 100 to 120 V 50 to 60 Hz
200 Vac system 200 to 240V 50 to 60 Hz

o
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Switching between 100 and 200 V systems is automatic.

/A CAUTION

Supplying power exceeding the above range may result in

electrical shock, fire, failure, or malfunction.
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2.3.2 Connecting Power Cord

Insert the power plug into an outlet, and connect the other end to the
power inlet on the rear panel. To ensure that the instrument is earthed,
always use the supplied 3-pin power cord, and insert the plug into an
outlet with an earth terminal.

/A WARNING

Always connect the instrument to a properly grounded
outlet. Do not use the instrument with an extension cord or
transformer that does not have a ground wire.

If the instrument is connected to an ungrounded outlet,
there is a risk of receiving a fatal electric shock. In
addition, the peripheral devices connected to the
instrument may be damaged.

Unless otherwise specified, the signal-connector ground
terminal, like an external conductor of the coaxial
connector, of the instrument is properly grounded when
connecting the power cord to a grounded outlet. Connect
the ground terminal of DUT to a ground having the same
potential before connecting with the instrument. Failure to
do so may result in an electric shock, fire, failure, or
malfunction.

/A CAUTION

If an emergency arises causing the instrument to fail or
malfunction, disconnect the instrument from the power
supply by disconnecting either end of the power cord.
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2.4  Connecting Peripheral Devices

2.4 Connecting Peripheral Devices

USB devices

USB devices such as mouse, keyboard, storage, etc., can be connected to
the front-panel and left side panel USB connector.

No panel operations are required before removing USB devices from the

BERTWave. USB devices can be removed at any time as long as no files
are being written to or read from the USB device.

External Monitor
Connect an external monitor to the connector of the left-side panel

oe)
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)
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monitor.
The supported monitor resolutions are 1280%768 dot or more.

Ethernet

Connect to the Ethernet connectors on the left side panel.

Either one of two connectors can be used, but each connector must have a
different IP address.

To set the connector IP address, refer to Section 2.14 “Setting Interface
for Remote Control”. However, when cables are connected to both
connectors, remote control can be performed from one connector.

When using the Ethernet cable, select a category-5 or better crossover
cable.

Keyboard
The PS/2 Keyboard connector is the purple connector on the left side
panel. USB keyboards are connected to the USB connector.

Mouse
The PS/2 mouse connector is the right green connector on the left side
panel. USB keyboards are connected to the USB connector.

2-13
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2.5 Connecting Remote Control Devices

Ethernet

Connects to the connector on the either up or down side of the two
Ethernet connectors on the left side panel.

Use a category-5 or better crossover cable.

GPIB
GPIB can be used when the GPIB Option 030 is installed. Connect the
cable to the rear-panel GPIB connector.

2-14



2.6 Cautions on Handling Optical Fiber Cables

2.6 Cautions on Handling Optical Fiber Cables

Optical fiber cables may degrade in performance or be damaged if
handled improperly.

Note the following points when handling them.

/A CAUTION .

o

Do not pull the cable when removing the @
connector. =
(¢

Doing so may break the optical fiber inside the cable, or
remove the cable sheath from the optical connector.

/A CAUTION

Do not excessively bend, fold, or pinch an
optical fiber cable.

Doing so may break the optical fiber inside the cable.

Keep the bend radius of an optical fiber cable at 30 mm or
more. If the radius is less, optical fiber cable loss will
increase.
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/A CAUTION

Do not excessively pull on or twist an optical
fiber cable.

Also, do not hang anything by using a cable. Doing so may
break the optical fiber inside the cable.

/A CAUTION

Be careful not to hit the end of an optical
connector against anything hard such as the floor
or a desk by dropping the optical fiber cable.

Doing so may damage the connector end and increase
connection loss.

/A WARNING

Do not touch the end of a broken optical fiber
cable.

The broken optical fiber may pierce the skin, causing
injury.

/A CAUTION

Do not disassemble optical connectors.

Doing so may cause part to break or the performance to
degrade.

2-16



2.7 Connecting Coaxial Cable

2.7 Connecting Coaxial Cable

Connect the coaxial cable to the BERTWave coaxial connector.

Note the following precautions when handling coaxial cable.

/A CAUTION

e Use the correct coaxial cable for connecting to the
coaxial connectors of this instrument, which are either
SMA or K connectors. If the wrong coaxial cable for the
connector is used, there is a risk of damage to the
connector.
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e Tighten coaxial connectors to the correct torque. If the
coaxial connector is over tightened, there is a risk of
damage to the connector, which may prevent
disconnection. If the connector is not sufficiently
tightened, correct measurement may be impossible.

e The outer conductor and inner core of a coaxial cable
can sometimes become charged like a condenser.
Discharge any possible charges by touching the outer
conductor and inner cores to something metallic.

e When operating the BERTWave with other equipment,
arrange so that the co-axial cables are not accidentally
pulled; if they are pulled accidentally, BERTWave may
be dragged off the bench top and damaged.

e Keep the protective caps fitted to unused coaxial
connector.

/A WARNING

e Always use a coaxial cable with sufficiently low loss
matching the signal to be measured. Correct
measurement may be impossible if the cable loss is too
large.

e Use a coaxial cable with an impedance of 50 Q.
Correct measurement may be impossible if the
impedance is incorrect.
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2.8 Installing Optical Transceiver
An optical transceiver can be used by adding Option 050 or Option 051.

For recommended optical transceiver model names, refer to Section 8.2.2
“Optical Transceiver Types”.

The optical transceiver can be installed or removed (hot-swap) while the
BERTWave power is on.

2.8.1 Installing Optical Transceiver

1. Check that the optical transceiver specifications for wavelength and
bit rate match the test conditions.

2. Hold both sides of the optical transceiver between thumb and
forefinger.

3. Insert the optical transceiver into the slot on the front panel until it
clicks.

4. Remove the protective cover from the optical transceiver.

5. Lift the lever to lock the optical transceiver.

Figure 2.8.1-1 Installing Optical Transceiver

/A CAUTION

e When inserting the optical transceiver, set the optical
transceiver lever to the up position. If the optical
transceiver is inserted with the lever down, sometimes
the transceiver may not be fully inserted.
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2.8 Installing Optical Transceiver

/A CAUTION

Always fit the protective cover to the installed optical
transceiver. If dust enters the optical connector, it may
cause measurement problems.

Optical transceiver can be damaged by electrostatic
discharge. To prevent risk of ESD, touch the frame
ground connector on the front panel.

If the optical connector ferrule is dirty, clean it as
described in section 10.3 “Cleaning Optical Connector
Ferrule”.

Do not look directly into the optical connector when a
fiber cable is not connected, because laser light from
the optical transceiver may enter your eyes.

Before inserting and removing the optical transceiver
always disconnect any connected optical fiber cable. If
the transceiver is inserted while optical fiber is
connected, there is a risk of damage to the optical
connector of the optical transceiver or to the fiber.

Do not touch the optical connectors between the
optical transceiver and the BERTWave. If they are
touched there is a risk of damage to the optical
transceiver.

Operation is not assured if an optical transceiver other
than those recommended by Anritsu is used. Only use
recommended modules. Refer to the Anritsu homepage
at http://www.anritsu.com/ for the list of recommended
modules.

The internal connector for optical transceivers has an
insertion/removal life span of 100 times. If optical
transceivers are inserted/removed more than 100 times,
aging wear may cause connection failures. Make sure
to observe this specification.

2-19
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2.8.2 Removing Optical Transceiver

Set the optical output of the optical transceiver to OFF.
Turn off the signal input to the Tx Data In connector.
Disconnect the optical fiber from the optical transceiver.

Tilt the optical transceiver lever towards you.

A

Pull the optical transceiver out by the lever.

Note:
The optical transceiver cannot be detached without tilting the lever
towards you.
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2.9 Turning Power On/Off

2.9 Turning Power On/Off

2.9.1 Power-on
1. Connect the power cord plug, referring to Section 2.3 “Power
Connection”.
The BERTWave enters the standby state and the power switch lamp
lights orange.

2. Press the power switch. ?

The power lamp lights green and the Windows start-up begins. é”

3. In 30 seconds, the selector screen is displayed. g

W 121 W %
Welcome to MXZ210000A

Wlsin applization fs started automaticaliyin 15 Seconds.

Main application

Figure 2.9.1-1 Selector Screen

Notes:
If no button on the selector screen is touched within 15 s, the
[Main Application] is executed by default.

Do not press the power switch while the start-up screen is
displayed, otherwise the BERTWave Control software may not
start normally.
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The Selector screen buttons execute the following processing:

[Main Application]: Displays the application screen where you can
configure settings for the PPG, ED, sampling scope,
and optical interface and view the measurement
results.

For details on how to use the screen, refer to the

following chapters:

e Chapter 4, Screen Operation

e Chapter 5, Generating Pulse Signal

e Chapter 6, Measuring Bit Error

e Chapter 7, Observing Waveform

e Chapter 8, Operating Optical Interface

[Setup Utility]: Displays the setup window where you can configure the

remote interface, view the configuration and version of
the software and update the software.

[Exit]: Displays Windows Explorer where you can work with

files saved by the Main Application.

[Shut down]:  Shuts down the power.
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2.9.2 Power-off

Turning off the power in the Selector screen
1. Touch [System Menul] in the application screen.

Touch [Exit].

Touch [Yes], and the selector screen appears.

2
3
4. Touch [Shut Downl] at the Selector screen.
5

A dialog confirming shutdown is displayed. Touching the [OK]
button quits Windows.
The green Power switch lamp goes off, the standby lamp lights
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orange, and the power is turned off.

Turning off the power by shutting down Windows
1. Touch [Main Application] at the Selector screen.

2. The measurement screen is displayed, and then touch [System
Menu] on the upper-right of the screen.

Touch [Minimize].

Touch [Start] menu of the Windows task bar.

Touch [Shut Downl.

Confirm that [Shut Downl] is displayed and touch [OK].

S R

The green Power switch lamp goes off, the sand by lamp lights
orange, and the power is turned off.

Forced shutdown
Press the Power switch for 4 seconds or more.

The green Power switch lamp goes off, the sand by lamp lights orange,
and the power is turned off.
Notes:

e Only use forced shutdown as an emergency operation when key,
mouse, and keyboard operations fail. A fault may have occurred
if the power cannot be turned off even by pressing the Power
switch for 4 or more seconds. Unplug the power cord from the
power outlet and contact your Anritsu Service and Sales Office
or agent.

e If the power plug is removed while the panel access lamp is lit,
the data may not be saved correctly. Depending on the type of
data that was not saved correctly, sometimes the equipment
may not start correctly at the next power-on. Remove the power
plug after cutting the power.

e The power may not turn on correctly if the power is turned off
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and then turned on again immediately after the Stand by lamp
illuminates orange.
Wait at least 5 seconds after turning off the power before

turning on again.
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2.10 Using Touch Panel and Rotary Knob

The BERTWave can be operated using the touch panel and rotary knob.

Touch Panel Operation
e The touch panel has the same hardness as a 3H lead pencil. Touching

the screen with anything sharp or hard will damage it.
e Touch the required spot on the touch panel once. If two spots are
touched simultaneously, the intermediate point will be detected.

In this manual, touching the touch panel with a finger is called “touch.”
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Rotary Knob Operation

e Pressing the Rotary Knob performs the same operation as pressing the
Enter key.

e Don’t pull or hit the Rotary Knob, otherwise it may be damaged.
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2.11 Setting Control Panel

The BERTWave is set to the factory defaults for optimal measurement.
Changing the Windows settings is outside the scope of operation
warranty. In addition, the performance may drop or functions may not
operate correctly if the Windows settings are changed. Read the general
notes in this section carefully when changes to the Windows settings are

required.

/A CAUTION

BERTWave operations are not guaranteed if Windows
default settings are changed, or if a program not
guaranteed by Anritsu Corporation is installed.

BERTWave operations are not guaranteed if program
installation or update, including Windows Update, is
performed.

Changing registries may cause abnormal operations.

2.11.1 Displaying Windows Desktop

Connect a mouse and a keyboard to operate Windows. Use the accessory
USB mouse and a compatible USB keyboard.

The Windows desktop can be displayed as described below.
To display the BERTWave application again, touch [MX210000A] on the
Windows taskbar.

When using touch panel and mouse:

1. Touch [Main Application] at the Selector screen.

2. The measurement screen is displayed. Touch [System Menul on the
left upper side of the screen.

3. Touch [Minimize].

When using keyboard:
Press the Windows + [D]. All windows will be minimized to display the
Windows desktop.
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2.11.2 Setting Control Panel

The system time, external display settings and touch panel settings are
set at the Windows Control Panel. Do not change any settings other than
those listed in Table 2.11.2-1.

Table 2.11.2-1 Description of Control Panel

Icon Description
. Date & Time (?
'—h
,_@ e Change the date, time and time zone as necessary. 2]
g e Internet Time is set to off at factory shipment. Operation may be affected if ®
this setting is changed. E
@

Display

Intel® GMA Driver for Mobile

e This setting must be changed when connecting an external monitor to the
BERTWave connector. For details, refer to Section 2.12 “Using External
Monitor” for details.

e Changing the screen resolution, refresh rate or power management, or
enabling the screen saver may cause abnormal BERTWave operation.
Figure 2.11.2-1 shows the initial Display Settings.

Power Options

e The setting of the auto monitor off function (Turn off monitor) can be
changed.

e The setting of the power off function for hard disks (Turn off hard disks) is
set to Never by default. Do not change the setting.

e For any other settings in the Power Options Properties dialog box, do not
change from default. Otherwise, BERTWave cannot operate normally after
resuming from hibernation.

Touch Panel
@f’ e This calibrates the touch panel detection point. For details refer to Section
10.6 “Touch Panel Position Calibration”.

| Intel®

Graphics Media =
Accelerator Driver ‘5 Notebook Scheme Options:

for mobile

Display Devices Calor Quality Rotation

¥ Enable Raotation

Display Settings Screen Resolution 1260 « TR - “ o
REHRE

Color Correction

o0 o ]
Display Expansion é
Hot Keys - -
- 160
(inteD)
I © Launch Zoom | ] I 3D Settings ]
l Information ] l Video Overlay ]

| OK || Cancel | | Apply

Figure 2.11.2-1 Initial Display Settings
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2.12 Using External Monitor

This section explains how to display the BERTWave screen on the
external monitor.

1. Connect the external monitor to the monitor connector on the left
side panel of the BERTWave.

2. Set the BERTWave and monitor power to On.

3. Touch [Main Application] at the Selector screen.

4. Touch [System Menul.

5. Touch [Minimize].

6. Touch [Start] on the right bottom of the screen.

7. Touch [Control Panell.

8. Touch [Intel(R) GMA Driver for Module] twice to display the

following monitor setting screen.

r Intel”
Graphics Media 5 .
Accelerator Driver ‘A Notehook Scheme Options
for mobile
Single Display

Display Devices ]
may £ Natebook £ Monitor

Display Settings

Multiple Display

" Intel(R) Dual Primary Device

Digplay Clone
Hot Keys s |

Color Correction

Secondary Device

[ Launch Zoom 3D Settings ]

| |
[ Information ] [ Video Overlay ]

| OK ‘| Cancel ‘| Apply

9. Touch [Multiple Displays].
10. Touch [Display Setting].
11. Touch [Monitor].

2-28



212 Using External Monitor

_ 900
| Intel®
Graphics Media . o .
Accelerator Driver _A Notebook é Monitor ‘
for mobile -
Display Devices WGt NEeEY e
0
. . Display Expansion -
Display Settings g0 ‘ ~ o7
Color Correction
180
Hot Keys g
o
’1
(¢
w
(¢
[ Launch Zoom l [ 3D Settings ]
[ Information ] [ Video Overlay ]

| 0K ‘| Cancel ‘| Apply

12. Touch [Aspect Ratio Options] to open a separate window.

13. Touch [Maintain Aspect Ratio].

14. Touch [OK] to close a separate window.

15. Touch [OK].

16. The dialog is displayed to confirm the changed settings on the
desktop.
Touch [OK].

Confirm the Deskto... @

Thiz desktop has been reconfiqured. Do you want
to keep these seftingsY

If pou do not rezpond within 15 zecondsz, these
changes will be canceled.

[ ok | [ Cancel

17. Touch [MX210000A] on the task bar.

When the monitor is disconnected from the monitor output connector, the
screen shown in step 8 returns to [Single Display].
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2.13 Configuring Power Options

You can increase the life of the monitor by using the standby feature in
Windows. Follow the procedure described below to set to turn off the
monitor after a specified period of time.

1. Touch [Start] on the right bottom of the screen.
2. Touch [Control Panell.

3. Touch [Power Option] twice.

The Power Options Properties dialog box appears as shown below.

. . vy

Power Options Properties ? X
Power Schemes | Advanced | Hibemate | UPS

Select the power scheme with the most appropriate settings for
thiz computer. Maote that changing the settings below will modify
the zelected scheame.

Fower schemes

| Prezentation

Save Az . ][ Delete ]

Settings for Prezentation power zcheme

Turry off monitor; After B ming

Turn off hard digks: Mewer v

Syztem standby: Mewer w
[ QK. ] [ Cancel ] [ Apply

4. In the [Turn off monitor] list, touch a period of time you want to turn
off the monitor after the specified period time.

5.  Touch [OK].

/A CAUTION

In the Power Options Properties dialog box, select “Never”
from both of [Turn off hard disks] and [System standby]
lists.

Failure to do so may interrupt measurement or cause
malfunction when the BERTWave enters into a standby
state.
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2.14 Setting Interface for Remote Control

This section describes how to set the type and address of the interface
used for remote control of BERTWave.

2.14.1 To display setup window

1. Touch [Setup Utility] in the selector screen.

i oe!
A'Setup Utility for MX210000A ? gh
H
Meodel Name MP2100A BERTWave @
Serial Number 6200866938 mC:
@

Option Infomation  003/005/051/055/057 10907030

Function
Remote .
| Control | [nfomation Ppdate
License
Help ‘ Exit ‘

2.  Touch [Remote Control].
The window to set the remote interface is displayed.
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2.14.2 To set GPIB

1.

In the Active Interface area of the Remote Control window, touch
the button to change the button name to GPIB.
If Option 030 is not installed, GPIB is not displayed.

Remote Control

Active Interface GPIB

GP|B Address ;

¥ Remote HighSpeed Respose

Apply ‘ Exit ‘

Touch the GPIB Address text box. A dialog for inputting the address
is displayed.

Enter the GPIB address from 1 to 30.

To shorten the time from sending the remote command until
receiving the results, select the [Remote High Speed Response]
check box.

Touching the [Apply] button completes the settings.

Touching the [Exit] button deletes the settings made at steps 3 and
4.

Touching the [Protect] button protects the GPIB address value from
being edited easily. Use this button as required.
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2.14.3 To set Ethernet

1.

In the Active Interface area of the Remote Control window, touch the
button to change the button name to Ethernet.

Remote Control

Active Interface

Ethernet |
o)
@
(=]
@
Ethernet(Windows) C:
Local Area Connection )
IP Address 192 [168 [100  [100 ®
Subnet Mask 265 265 266 [0
Gateway Clear I‘ |

Local Area Connection 2

IP Address }192 5163 |100 }101
Subnet Mask ‘255 ~ 285 5 |255 : }0
Gateway  Clear | \ ) | \

Port Number 5001

Apply Exit

Select the Ethernet connector to use.

The top IP address is the address of the Ethernet connector on the

top side of the left side panel. The bottom IP address is the address
of the Ethernet connector on the bottom side of the left side panel.

Set the selected IP address, Subnet Mask and Gateway for the
Ethernet connector.
Touch the text box to open the address input window.

Enter the IP address and sub-net mask.
The Gateway IP address can be omitted.

Touch the Port Number text box to open the port input window.

Set the number in the following range:

Port Number: 1024 to 5001

Touch the [Apply] button to complete the settings.
Touching [Exit] deletes the settings.

Touching the [Protect] button protects the IP address and other
values from being edited easily. Use this button as required.
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Note:
Do not set the following IP address:
192.168.1.0 to 192.168.1.255
The BERTWave may not work correctly if IP addresses within
this range are set.

e To automatically acquire the IP address of Local Area
Connection, using DHCP, set via the Windows [Control Panel] -
[Network Connections].

e Do not change the Windows [Control Panel] - [Network
Connections] Internal Connection setting. Otherwise, the
BERTWave may not work correctly.

If the IP address has been changed, restore the settings to the
following values.

IP address: 192.168.1.1

Subnet mask: 255.255.255.0

To automatically acquire the Local Area Connection IP address, using
DHCP, set via the Windows [Control Panel].In this case, [Setup Utility]
will appear as Local Area Connection (DHCP).

Remote Control

Active Interface

Ethernet

Ethernet(Windows)
Local Area Connection(DHCF)
IP Address | ‘ | |

Subnet Mask | . ‘ | . |

Gateway | i ‘ i | . |

The procedure for changing the setting via the Windows [Control Panel]
is as follows.

1. Connect a keyboard and mouse to the BERTWave.

2.  Press the Windows key on the keyboard.
If there is no Windows key on the keyboard, press [Ctrl] + [Esc].

3. Click [Control Panel].

4. Double-click [Network Connections].
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5. Right-click [Local Area Connection (Upper)] or [Local Area
Connection (Lower)], and then click

[Properties].

s Network Connections

File Edit Wiew Favorites Tools Advanced Help
€] @ ¥ OSeach [FFolders [+

Address € MNetwork Cornections v Go
|~ | Mame Type Status
LAN or High-Speed Internet

Network Tasks R

] Crost a s ve,
connection ocal ATy S LAMN or High-Speed Internet MNetwork cal (o)
< Semeliensaian aponor  Disddle tion LAN or High-Speed Intermet  Conmected '5'3
@ change Windows <LLacal Arg LAN or High-Speed Internet  Mebwaork, cal >
Firewall settings
& Disable this network ®
=3 :ME " Bridge Connections (:‘.
ename this
connection Create Shorteut 2
Change settings of = Teate Shortou @
this cannection
Rename
Other Places
Properties

@ Control Panel
& My Nebwork Places

6. The Local Area Connection Properties dialog box opens.
Click [Internet Protocol (TCP/IP)] in the list box, and click the
[Properties] button.

Internet Protocol (TCP/IP) Prop... ? z

General

ou can get [P settings azzigned automatically if wour network, supports
thiz capability. Otherwize, you need to ask your network. adminiztrataor for
the appropriate [P settings.

() Obtain an IP address automatically
(®)ilze the followng [P address::

IP addrezs: 192 168 100 . 2
Subret mazk; 2RR 255 285 . 0

Default gateway:

(%) Use the following DNS server addiesses:

Preferred DMNS server

Alternate DMS zerver

[ 0K ][ Cancel ]

7.  Click [Use the following IP Address] or [Obtain an IP address
automatically].

8.  Click the [OK] button.
9. Click the [OK] button for [Local Area Connection Properties].
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2.15 Precautions for Preventing Damage

Before connecting signals to the input and output connectors of the
BERTWave, always check that the signals are within the specified
voltage range.

If an out-of-range signal is input, the BERTWave may be damaged.

/\ CAUTION

e Use a 50 Q/GND terminator for the device to be
connected to the output connector.

e Never open the case of BERTWave.
If you open it and BERTWave has failed or sufficient
performance cannot be obtained, Anritsu may not
accept a request for repair.

2.15.1 Precautions on Electrostatic Discharge and Electrical Overstress

/\ CAUTION

e When signals are input to BERTWave, avoid excessive
voltage beyond the rating. Otherwise, the circuit may
be damaged.

e Never feed any current or input signals to the output
connector.

e As a countermeasure against static electricity, connect
the ground structures (for example, frame ground) of
external devices, including experimental circuits, to the
ground terminal of BERTWave by using ground wires
before connecting the 10 connector.

Shorten ground wires as much as possible.

e To the input terminal of BERTWave, connect an
attenuator that can protect BERTWave without
affecting measurement results. An attenuator with a
bandwidth of 25 GHz or more is recommended.

e The outer conductor and core of the coaxial cable may
become charged as a capacitor. Use any metal to
discharge the outer conductor and core before use.
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/A\ CAUTION

The BERTWave has many important circuits and parts
including hybrid ICs.

These parts are extremely sensitive to static electric
charges, so never open the case of BERTWave.

To prevent the risk of damage to BERTWave from static
electric charges, always use an antistatic mat on the
workbench and ensure that the operator wears a
grounded wrist strap.

Always ground the wrist strap to the workbench
antistatic mat or the frame ground of BERTWave.

Always use 3-pin power cords when connecting
external devices, including experimental circuits, to AC
outlets.

Connect the ground wires of external devices and
BERTWave to a common ground.

Turn on the external devices, including experimental
circuits, before connecting them to BERTWave. Use
coaxial cables when connecting.

On the contrary, disconnect the coaxial cables between
external devices and BERTWave before turning off the
external devices.
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BERTWave

) AC Outlets

@ Connect to a common ground.
fo l
S 2

Coaxial Cable

/

/ |

/
Connect a protective attenuator, within the Be sure to connect the ground structure Use 3-pin power cords.
range not affecting results of measurement. (like frame ground) and the ground
(Recommended bandwidth: 25 GHz or more) terminal with a ground wire. DUT: Device Under Test

Figure 2.15.1-1 Example of Connection with DUT

Follow the procedure below to check for electrical overstress to
BERTWave before connecting DUT (Device Under Test).

Checking the ground connection using a tester
1. Connect DUT and the ground terminal of BERTWave with a ground

wire.

2.  Turn on the power to DUT and BERTWave without connecting DUT
to the I/O terminal of BERTWave.

3. Measure the voltage between DUT’s ground structure and ground
terminal of BERTWave with a tester in AC mode, and confirm the

voltage is 0 V.

If the voltage measured in step 3 is not 0 V, there is a possibility that
BERTWave and DUT may not be connected to a common ground. In this
condition, do not connect the I/O terminal of BERTWave and DUT.
Failure to do so may cause damage to BERTWave due to a voltage
exceeding a rated value.

Review the ground wiring by, for example, changing the location of the
DUT’s ground wire connected to BERTWave so that the voltage
measured in step 3 to be 0 V.
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Note:
If it is impossible to connect a ground wire to DUT, follow the
instructions below so that the voltage to be measured in step 3
becomes 0 V.

If the voltage measured in step 3 is not 0 V, check that the 3-pin

power cords described in 2.3.2 “Connecting Power Cord” are used
for BERTWave and DUT. When the 3-pin power cords are used,
take the following actions:

e There may be a disconnection in the ground terminal of the
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used power cord. Replace it with a different 3-pin power cord.

e There is a possibility that the ground terminal inside the AC
outlets to which the 3-pin power cords of BERTWave and DUT
are connected is not connected to ground. Connect the 3-pin
power cords to different AC outlets.

Checking the output waveform with an oscilloscope
1. Connect the DUT and the oscilloscope using a cable with an
impedance of 50 Q.

2. Set the input impedance of the oscilloscope to 50 Q.

3.  Observe the waveform with the oscilloscope, and perform the
following operations to check the observed waveform for surge
voltage exceeding the rated voltage*. There is a risk of damage if a
voltage of £2 V is generated.

e Turning On/Off the DUT power

e Outputting a pulse from DUT

e Connecting and disconnecting the cable between DUT and the
BERTWave

Rated voltages are as follows:

ED1 ED 2 Ch A Ch B
MP2100A +2V 1 Vpp — —
MP2101A 1 Vp—p 1 Vp—p — —
MP2102A - - +2V +2V
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2.15.2 Precautions When Using Bias-T

When connecting an external device such as a Bias-T to the output
connectors of the BERTWave, if the output signal includes any DC
voltage, variations in the output of the DC power supply or load may

change the level of the output signal, risking damage to the internal
circuits.

/\ CAUTION

e Do not connect or disconnect any external devices
while DC voltage is impressed.

e Only switch DC power sources ON and OFF when all
equipment connections have been completed.

BERTWave

DC power source

Set output ON/OFF after
completing connections.

S0 Q 19 protect DUT and PPG

S
3 Ol

[ 8685 (1666 666 5|
TR RF
Coaxial cable Coaxial cable |[DUT
—| :]:':D:
Bias-T P
—~— _

Do not connect/disconnect while
DC voltage impressed.

Be sure to’connect the ground structure (like frame ground) and the ground
terminal with a ground wire.

Figure 2.15.2-1 Bias-T Connection Example
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<Recommended procedure>
Measurement Preparation 1:
1. Connect the BERTWave and all equipment.

2.  Set the DC power supply output to ON.
3. Set the BERTWave output to ON, and start measurement.

Measurement Preparation 2:
1. Set the BERTWave output to OFF.

2.  Set the DC power supply output to OFF.
3. Disconnect the BERTWave and all equipment, or change the DUT

connections.
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Since even unforeseen fluctuations in DC voltage and load (open or short
circuits at the BERTWave output side and changes caused by using a
high-frequency probe, etc.) can damage the DUT and the BERTWave, we
recommend connecting a 50 Q resistance in series with the DC terminal
of the Bias-T to prevent risk of damage.
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Chapter 3 Connecting with DUT

The connection methods depend upon either optical or electrical DUT
interface.

When changing the optical level input to the DUT such as the reception
sensibility measurement, connect other measurement instruments such
as optical attenuator.

This chapter explains how to connect the BERTWave and the DUT.

W

3.1 Measuring Bit Error Rate

3.2  Measuring Waveform...........ccocccciviieieee e, 3-8
3.3 Simultaneously Measuring Bit Error Rate and
Waveform..... ..o 3-14
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3.1 Measuring Bit Error Rate

When the DUT input/output signal is electrical:

1. Connect the DUT input terminal to PPG1 Data Out and Data Out
using the coaxial cable.
If only one DUT input connector is conveniently available, connect to
the PPG1 Data Out. Also, connect the coaxial terminator, which is
attached to the MP2100A standard configuration, to the Data Out.

2. Connect the DUT output terminator to ED1 Data In and Data In
using the coaxial cable.
If only one DUT output connector is conveniently available, connect
to the ED1 Data In. Also, connect the coaxial terminator, which is
attached to the MP2100A standard configuration, to the Data In.

Note:
If the difference between the DC offset component of the DUT
signals and the input offset value of the corresponding sampling
scope is +/—200mV or more, it may affect the ED1 reception
sensitivity while using it in the MP2100A.

Set the DC offset component of the DUT signals to the offset value
of the sampling scope before error rate measurement. For setting
procedure of offset value, refer to 7.10.2 “Adjusting Vertical-axis of
Screen”. When the DUT is AC coupling, the DC offset component of
the DUT signals is 0 mV.

The MP2101A is free from this phenomenon, for it is without

sampling scope.




3.1 Measuring Bit Error Rate

/inritsu mMP2100A BERT Wave )

O

3

PPG1 Output Terminal ED1 Input Terminal

\__/ —

AA O 0
0O 0O0OO0O0 0000 OO0 O @@
G J
\_/ L/

DUT

LNJ YItm sunosuuo))

Figure 3.1-1 Making Connections Using Electrical Signal
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When DUT is Optical Receiver:
Use Option 050/051 and follow the connection procedures.

1.
2.

Connect the PPG1 Data Out and Tx Data In using a coaxial cable.

Connect the DUT input connector to the Optical transceiver using
an optical fiber.

Connect the DUT output connector to ED1 Data In and Data In
using a coaxial cable.

If only one DUT output connect is conveniently available, connect to
ED 1 Data In.Do not connect anything to Data In.

/A CAUTION

Check that the output power for the optical module
inserted with the Option 050/051 is within the input level
range for the DUT.

There is a risk of damaging the DUT if the optical power
out of the input level range is applied.

/inritsu mMP2100A BERT Wave

Optical Input/Output Connector
ED1 Input Terminal

PPG1 Output Terminal Tx Data In

O OO OO0 OO0 O OO0 O
(N

L
Coaxial

/Z
Cable ?A_d\-? Optical Fiber

( 14

DUT

Figure 3.1-2 Connection when DUT is Optical Receiver




3.1 Measuring Bit Error Rate

When the DUT changes the signal level using the optical receiver:

When measuring the sensibility of the optical receiver, connect to the
optical attenuator to change the signal level input to the DUT.
Connect to the optical power meter to measure the optical level.

Use the optical coupler to bifurcate the optical signal into the optical
power meter and DUT.

1. Connect the PPG1 Data and Tx Data In using a coaxial cable.

3

2. Connect the DUT output connector and ED 1 Data In/Data In
using a coaxial cable.

3. Connect the optical output connector of the MP2100A optical
transceiver to the input connector of the optical attenuator using an

optical fiber.

4. Connect the output connector of the optical attenuator to the optical
coupler.

5. Connect one end of the optical coupler to the input connector of the
DUT.

LNJ YItm sunosuuo))

6. Connect another end of the optical coupler to the optical power
meter.

When measuring the sensitivity of the optical receiver, use the
connections as shown in Figure 3.1-3.
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/inritsu mMP2100A BERT Wave

o O

Tx Data In

PPG1 Output Terminal ED1 Input Terminal
/ N\,
O O
J
L/

O OO0 O 0O O O
-

L/

Coaxial
Cable

Optical Fiber

Optical Attenuator

©©

Optical Power
Meter

Optical

Coupler

Figure 3.1-3 Connection for Changing Optical Level Input
to Optical Receiver




3.1 Measuring Bit Error Rate

When the DUT is an optical transmitter:
Use Option 050/051 and follow the connection procedures.

1. Connect the PPG1 Data Out and Data Out to the DUT input
terminal using a coaxial cable.

2. Connect the DUT output connector to optical transceiver for an
optical input connector using an optical fiber.

3. Connect the Rx Data Out to ED1 Data In using a coaxial cable.
Do not connect anything to Data In.

3

/A CAUTION S

=1

B

Check that the DUT optical output level does not exceed g

the rated optical input level for the optical module inserted 0%

with the Option 050/051. 2|

g

There is a risk of damaging the optical module if the [,

optical power exceeding the rated optical input level is S
applied.

/inritsu mMP2100A BERT Wave A

o O

Optical Input Connector|
ED1 Input Terminal

PPG1 Output Termina Rx Data Out
~

\ S
A (O ®)

0O OO0 O OQO0OO0O O 00O J

Coaxial Cable

Optical Fiber

DUT

Figure 3.1-4 Connection when DUT is Optical Transmitter
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3.2 Measuring Waveform
When the MP2100A DUT input/output signal is electrical:

Input the output of the PPG in the MP2100A to the DUT, and then
measure the DUT output using the sampling scope.

1. Connect the DUT input terminal to PPG1 Data Out/Data Out using
a coaxial cable.
If only one DUT input connector is conveniently available, connect to
the PPG1 Data Out. Also, connect the coaxial terminator included as
a standard accessory to the Data Out.

2. Connect the DUT output terminal to ED1 Data In (A In)/Data In
(B In) using a coaxial cable.
If only one DUT output connector is conveniently available, connect
to the ED1 Data In (A In). Also, connect the coaxial terminator

included as a standard accessory to the Data In (B In).

3. Connect the Sync Out to Trigger Clk Input using a coaxial cable.

N

/inritsu mMP2100A BERT Wave

o O

Sync Out PPG1 Output Terminal

Trigger Clk In ED1 Input Terminal
[ ]

— oo
© ¢ O OO0 O @
\J

A
0 O P O ©
\_ e/

/. //

DUT

J

Figure 3.2-1 Electrical Signal Used for DUT Input/Output (MP2100A)

When the MP2100A DUT is an optical transceiver:

When Option 003 is selected, the output waveform of the optical
transceiver can be measured using the O/E converter.




3.2 Measuring Waveform

Input the output of the PPG in the MP2100A to the DUT, and then
connect the DUT optical output to the O/E converter.

1. Connect the DUT input terminal to PPG1 Data Out/Data Out
using a coaxial cable.
If only one DUT input connect is conveniently available, connect to
the PPG1 Data Out. Also, connect the coaxial terminator included as
a standard accessory to the Data Out.

2. Connect the DUT optical output connector to O/E Data In using an
optical fiber.

3. Connect the Sync Out to Trigger Clk Input using a coaxial cable.

/A CAUTION

Check that the DUT optical output level does not exceed
the rated optical input level for O/E Data In.

There is a risk of damaging the O/E module if the optical
power exceeding the rated optical input level is applied to
the O/E Data In connector.
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/inritsu mMP2100A BERT Wave N\

o O

O/E Data In
Sync Out ™

Trigger Clk In PPG1 Qutput Terminal
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0 09 g O O 0O L O
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@ Optical Fibe
Coaxial , /
Cable DUT

Figure 3.2-2 Optical Transceiver Used as DUT (MP2100A-003)




Chapter 3 Connecting with DUT

When the MP2102A DUT is an optical transceiver:

When Option 023 is selected, the output waveform of the optical
transceiver can be measured using the O/E converter.

Input the PPG output to the DUT, and then connect the PPG trigger
signal to the MP2102A.
Connect the DUT optical output to the O/E converter.

1. Connect the PPG clock to Trigger CLK In using a coaxial cable.

2. Connect the PPG output to the DUT input connector using a coaxial
cable.

3. Connect the DUT output to O/E Data In using an optical fiber

/A CAUTION

Check that the DUT optical output level does not exceed
the rated optical input level for O/E Data In.

There is a risk of damaging the O/E module if the optical
power exceeding the rated optical input level is applied to
the O/E Data In connector.
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3.2 Measuring Waveform

/inritsu mMP2102A BERT Wave SS )

O/E Data In
~
Trigger CIk In 3
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Figure 3.2-3 Optical Transceiver Used as DUT (MP2102A-023)
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Chapter 3 Connecting with DUT

When the MP2102A DUT is an optical transceiver (using clock recovery)

The trigger clock can be generated from the received signal when the
MP2102A-023 is installed and Option 055 is added.

1. Connect the O/E Monitor Out to CRU In using a coaxial cable.
2.  Connect the CRU Out to Trigger Clk In using a coaxial cable.

3. Connect the PPG output to the DUT input connector using a coaxial
cable.

4. Connect the DUT output and O/E Data In using an optical fiber.

/A CAUTION

Check that the DUT optical output level does not exceed
the rated optical input level for O/E Data In.

There is a risk of damaging the O/E module if the optical
power exceeding the rated optical input level is applied to
the O/E Data In connector.
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3.2 Measuring Waveform

/inritsu mMP2102A BERT Wave SS N
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Figure 3.2-4 Optical Transceiver Used as DUT (MP2102A-023,055)
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3.3 Simultaneously Measuring Bit Error Rate and

Waveform

When the optical transceiver is set as the DUT, the reception sensibility

of the optical receiver and the waveform of the optical transmitter can be

measured simultaneously. To measure the reception sensibility of the

optical receiver, the bit error rate must be measured using the

measurement type that can change the optical level input to the DUT.

When using the MP2100A-003+005, and 050/051, follow the below

connection procedures.

1.
2.

Connect the PPG2 Data Out to Tx Data In using a coaxial cable.

Connect the DUT output connect to ED2 Data In/Data In using a
coaxial cable.

Connect the optical output connector of the MP2100A optical
transceiver to the input connector of the optical attenuator using an

optical fiber.

Connect the optical coupler to the output connector of the optical
attenuator.

Connect one end of the optical coupler to the DUT input connector.

Connect another end of the optical coupler to the optical power

meter.

Connect the DUT input connector to PPG1 Data Out and Data Out

using the coaxial cable.
Connect the Sync Out to Trigger Clk Input using a coaxial cable.

Connect the DUT optical output connector to O/E Data In using an
optical fiber.

/A CAUTION

e Check the following before connecting the optical fiber:

e The output power for the optical module inserted
with the Option 050/051 is within the input level
range for the DUT.

e The DUT optical output level does not exceed the
rated optical input level for O/E Data In.

e There is a risk of damaging the DUT or optical module
if the optical power exceeding the rated optical input
level is applied.
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3.8 Simultaneously Measuring Bit Error Rate and Waveform
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Figure 3.3-1 When Measuring Bit Error Rate and Waveform
Simultaneously (MP2100A-003, 005, 050/051)
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Chapter 4 Screen Operation

This chapter explains the screen name and common operating method of
the BERTWave series.

4.1 Screen Configuration ..........ccocceeiiiiee e, 4-2
4.2 DatalnputMethod ..., 4-6
4.3 Setting System Menu.........cccocciiiiiiiii e, 4-9
4.4  Multi-channel Signal Output............cccccviiiiieeeiiiiiene, 4-16
4.5 Simultaneous Measurement Start and Stop

at Multi-channels.........cccoccoiiiiiie e 4-17
4.6 Displaying Date/Time and Status .............ccccoceeeenne 4-18
4.7 Procedures at System Alarm...........cccccceeiiiiiiiinnne, 4-19
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Chapter 4 Screen Operation

4.1 Screen Configuration

Touch [Main Application] on the selector screen, and then the application
screen is displayed.
The application name is as shown in Figure 4.1-1.

Measurement Screen All Measurement Al Output Status Date/Time
System Menu Display Area Stop Button off Bufton Display Display Top Menu
All Measurement All Output
Start Button on Button

© System Menu All Nleasurements All Qutpuis -
[ ] > off on [Measure Outpu
» PPG/EDCh 1

Ex o
3 Ch1
Data/XData - ﬁ Reference CLK Data/XData - ﬁ

Bit Rate Bit Rate PPGI/ED

\éa,l";;’(';‘: ‘8500000 kbit's ~1/1 Rate ;a{lzashtlg : |3500000 kil e e
L ofsert |0 ppm External CLK 10MHz L ofker |0 LR =]

1

7 SFP+
040 Vo Relative  0.40 040 Vi Relative 040

L External ATT |0 dB L External ATT |0 dB ]

Test Pattern Test Pattern oIE

Programmable Pattein Eiror Addition OFF —— Programmable Pattein
I e PoS *
Repeat Insert Error . ]
L Data Length 32 767 bits | = Data Length 32 767 bits EYE/Pulse

Start Time ‘ 08/18/2010 19:06:50 ST ‘ 08/18/2010 19:06:50
ER 0.0000E-09 ! & | ER 0.0000E-09 ! 5 |
Reset : Reset
cc 5.9500E+09 cc 5.9499E+09
cRUnlock [l cRUnlock [l [l
FREQ(kHz) 8500000 gyNe Loss [ Il FREQ(kHz) 8500000 gync Loss [ Il

s (7w B HE s (7w Erer HE

Figure 4.1-1 Application Name (MP2100A-003,005,050)




4.1 Screen Configuration

Table 4.1-1 Setting Items on Application Window

Name Description

All Measurements Starts and stops up to two channels of the
ED and two channels of sampling
waveform data at the same time.

All Outputs Displays when using the MP2100A/
MP2101A.

Sets the PPG channel 1 and 2 and optical
transceiver output to On/Off.

System Menu The following setting button can be
displayed:

e Device internal signal connection
e Buzzer

e Unloading application
e File operation
e Saving screen image

Setting and unsetting panel lock

Confirming system alarm and deleting
record

e Initializing device settings
e Minimizing screen display
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Top Menu Selects the measurement device to be
operated.
The displayed measurement device varies

depending on the model name and
options.

Status display The following four kinds of the status are
displayed:

System: System alarm occurs

Remote: Remotely controlled

Measure: Measuring bit error rate and
obtaining waveform data of sampling
scope

Output: Signal output to the connector of
the PPG and optical transceiver

This displays when using the MP2100A/

MP2101A.
Measurement screen Displays the measurement screen
display field selected at the top menu.
Date/Time display Displays date and time set in the
BERTWave.




Chapter 4 Screen Operation

Depending on the installed options, buttons available on the top menu

vary. The following table shows the relation between available buttons

and installed options.

Table 4.1-2 Buttons Displayed on Top Menu (MP2100A)

MP2100A BERTWave Option Number

Displayed Button

001 003 005 007 050 051
PPG/ED Ch1l 4 v - v — _
PPG/ED Ch2 - - v — _ _
XFP - - - — v _
SFP+ - - - - - v
O/E — v - v _ _
EYE/Pulse Scope v v - v _ _

Table 4.1-3 Buttons Displayed on Top Menu (MP2101A)

Displayed Button

MP2101A BERTWave PE

Option Number

011 012 050 051
PPG/ED Ch1l v v - -
PPG/ED Ch2 — v - -
XFP - - v -
SFP+ - — - v
O/E - - - -

EYE/Pulse Scope

Table 4.1-4 Buttons Displayed on Top Menu (MP2102A)

MP2102A BERTWave

SS
Displayed Button Option Number
021 023
PPG/ED Chl — —
PPG/ED Ch2 — —
XFP - -
SFP+ - -
O/E - v
EYE/Pulse Scope v v




4.1 Screen Configuration

The following buttons will appear when software option is added to
MP2100A or MP2102A. Available software varies according to the
mainframe.

Table 4.1-5 Buttons Displayed on Top Menu (Additional Software)

< | < | <
(=3 - N
o |o | o
Displayed Button Additional software b DT ¥
o o o
= | = | =
Jitter MX210001A Jitter Analysis Vi - |V
Software
Transmission MX210002A Transmission v -
Analysis Software

Touching a Top Menu button displays the child screen for displaying the
measurement conditions and results. Refer to the following chapters for
the child screen operations.

PPG/ED Ch1, PPG/ED Ch2: Chapter 5, 6
SFP+/XFP: Chapter 8

O/E: Chapter 8

EYE/Pulse Scope: Chapter 7
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Refer to the manual below for how to operate the software.

Jitter: "MX210001A Jitter Analysis Software Operation Manual"
Transmission: “MX210002A Transmission Analysis Software Operation
Manual"




Chapter 4 Screen Operation

4.2 Data Input Method

Decreasing value

The measurement setting item selection, numeric data, and character
data are input from the panel displayed on the screen.
The displayed panel varies depending on the input data types.

Arrow Key Entry Panel

Touch the numeric data area when entering the numeric data of the bit
rate or power voltage.

The arrow key entry panel as shown in Figure 4.2-1 is displayed.

Touch the right and left arrow keys and select the line to change the
value.

Touch the up and down arrow keys or turn the rotary knob to change the

value.
Data name i e lose button
|
Data range b 2510 )|

8 500 00 wu= — WEEEE—B, tton for switching

Increasing value e :

numeric value entry/
arrow key entry

display

Shifting digits

Figure 4.2-1 Arrow Key Entry Panel




4.2 Data Input Method

Numeric value entry panel

Touch the button for switching the display of the numeric value entry/
arrow key entry panel as shown in Figure 4.2-1, and then the numeric
value entry panel as shown in Figure 4.2-2 is displayed. The key type,

unit and input range displayed on the panel vary depending on the data.

Touch the arrow key entry panel display button, and then the arrow key
entry panel as shown in Figure 4.2-1 is displayed.

Data name— Close button

r

Arrow key entry panel
display button

8 500 000 Hivs

Data range

—Fractional unit

—Delete

—Deleting one character

HEE
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HEEE

Figure 4.2-2 Numeric Value Entry Panel
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Software Keyboard
When entering character string data such as file name, touch the exact
character string directly. The keyboard as shown in Figure 4.2-3 is
displayed, and then touch the key and enter the character. If you touch
[Shift] or [Caps] once, all keys are locked. To unlock them, touch [Shift]
or [Caps] again.

Keyboard v .9

‘2010061“171511078 uo1o101.84_

] (] 2] (2] [ad (o] (el (o o] o fo) (o] (o] Resnd
L] o o (o [

] o] L) o] Lo o] [ ]
[T g PP o o e e [ e e e
mIIIIIBEIDDI [ttt

| IKIKHWHI
/]

- \ / / / Deleting one
Shifting cursor Determined Cancel character

Figure 4.2-3 Software Keyboard

Keyboard F)?(_‘

a3

EEIEIIEIBEEBI-I
oo oo o o o o o o o o o] ()

un ool o ool o o o o o o o (sl

!!IIIIIEE#,FIII

Figure 4.2-4 Software Keyboard (Shift Locked)

Cancel

l Space

Keyboard F)?(_‘

DEBEEBEIHEEDBEI

IIIIIE@FDIJ“

Space Cancel

Figure 4.2-5 Software Keyboard (Caps Key Locked)




4.3 Setting System Menu

4.3 Setting System Menu

The following items can be set and confirmed at the system menu.

e Saving measurement conditions and measurement results
¢ Reading measurement conditions

e Saving screen image

e Initializing device settings

o Buzzer

e Confirming system alarm and deleting records

e Setting panel lock

e Enabling panel lock and remote display

e Connection diagram of device internal signal

e Minimizing screen display

e Terminating application

To set the system menu, touch [System Menul as shown in Figure 4.3-1.

© System Menu

Save Open
Screen Copy | Initialize
Buzzer Off System
Alarm
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Panel Lock

Block . ..

. Minimize
Diagram

Figure 4.3-1 System Menu
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Saving measurement conditions and measurement results

1. Touch [Save] to display the Save panel.

2. Select the save data from the following:

[All Setup] , [PPG/ED Ch1], [PPG/ED Ch2], [SFP+], [XFP],
[EYE/Pulse Scopel, [O/E], [Jitter], [Transmission]
The displayed module varies with the model name and options.

3.  When [PPG/ED Ch1l, [PPG/ED Ch2], [EYE/Pulse Scopel, [Jitter], or
[Transmission] is saved, select the data type from the following:
[Setting]: Measurement condition
[Result]: Measurement result

4. The file name is displayed. When changing the displayed file name,
touch the keyboard display button.

Close button

File Name “Module”

| 08192010_125148046_SFP+.SFP

| Screen Keyboard 0K

Software keyboard display button

5. Enter the file name using the software keyboard.

6. When saving the file name, touch [OK]. Also, when canceling the
saving procedure, touch the close button.

The measurement condition file is saved in the following folder.
C\Program Files\Anritsu\MP2100A\MX21000A\UserData\Setting

The measurement result file is saved in the following folder.
C:\Program Files\Anritsu\MP2100A\MX21000A\UserData\Result\CSV

C:\Program Files\Anritsu\MP2100A\MX21000A\UserData\Result\'TXT

The CSV file cannot be read in the spreadsheet software.
You can confirm the test file details on the test editor.
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4.3 Setting System Menu

Reading measurement conditions from file
1. Touch [Open] to display the Open panel.

2. Select the target module form the following:
[Alll, [PPG/ED Ch1l, [PPG/ED Ch2], [SFP+], [XFP],
[EYE/Pulse Scopel, [O/E], [Jitter], [Transmission]
The displayed module varies with the model name and options.

3. The file selection screen is displayed.

Close button

06202011_105029484 VNA.VNA
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4. Touch the file to be read.

5. When reading the file, touch [OK]. On the other hand, when
canceling the procedure, touch the close button.
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Chapter 4 Screen Operation

Saving a screen to the image file
1. Touch [Screen Copy] .

The file selection screen is displayed.

Drives File Name | 01112012_204909671
File Type | JPEG Files l Screen Keyboard l
Directories File List
Log [~1101112012_204838265.jpg
ModuleAppDI
SysFile
Tmp
- UserData
Mask
MATLAB | Save to
Pattern C:\Program Files\Anritsu'MP2100A' X2 10000A \User...
Setting
+ Common Files )

2. Touch the Drives button and the Directories display to set the saving

destination folder. The file name is displayed in the Save to.

3. The file format to be saved is displayed in the right button of the file
type. Touching the button can set the file format.

4.  When inputting the file name, touch [Screen Keyboard] to set the
file name.

5.  When overwriting the existence file, touch the file name displayed in
the File List.

6. Touch [OK] to save the screen file.
When overwriting the screen file, the confirmation message is
displayed.
When touching [Default Name/Rootl], the folder and file names are set to
the initial values.

The initial value of the folder is as follows.
C\Program Files\Anritsu\MP2100A\MX21000A\UserData\Screen Copy

The initial value of the file name is configured as date and time.

For example, file 523 saved at 12:05:55 on 17 July 2010 will have the
following file names:

For [JPEG Files]: 17072010_120555523.jpg

For [PNG Files]: 17072010_120555523.png

4-12



4.3 Setting System Menu

Initializing measurement conditions
1. Touch [Initialize]l. Then, the dialog box indicating the initialization

process is displayed.

2. Touch [OK] to initialize the measurement condition and touch

[Cancel] to stop the initialization.

Setting buzzer

This instrument can sound a buzzer when an error occurs at bit rate
error measurement.

1. To sound the buzzer at panel operations, touch [Buzzer Off].

2. The button display changes to [Buzzer Onl].

In this condition, the buzzer sounds when either of the following
occurs:

e Error at bit error rate measurement

e System Alarm

3. Touch [Buzzer On] to release the buzzer.
The button display changes to [Buzzer Off].

wn
&
H
@
@
=]
o
el
®
~
o
_ -t
Buzzer On o
=]

Buzzer Off display Buzzer On display

Figure 4.3-2 Buzzer Button
Displaying alarm
1. Touch [System Alarml].

The alarm occurred history is displayed on another window.

2.  When closing the window, touch [OK]. On the other hand, when
deleting the alarm history, touch [Clear].

Touch the Auto Popup button to set the display to [ON]. When Alarm
occurs, the System Alarm screen is displayed automatically.
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gl
System Alarm X
Alarm | Occurred Time |
Power N
PPG/ED Fatal Temperature
PPG/ED PLL Unlock 08192010 15:38:36

PPG/ED lllegal Mode O S
EYE/Pulse Scope Fatal Temperature [
EYE/Pulse Scope Temperature

Auto Popup

0K Clear ‘

Figure 4.3-3 System Alarm Occurred Time

The displayed time indicates the time when alarm occurred first. If the

multiple alarms occur, the time after the second alarm is not record.

Note:
When the system alarm occurs, the system alarm screen is
displayed automatically. Also, when the next alarm occurs, the

power supply is turned off after 10 seconds

. Power
. PPG/ED Fatal Temperature
. EYE/Pulse Scope Fatal Temperature

Locking panel operation

Preventing changes to data by panel operations at menus other than the
System Menu and by using the rotary knob is called panel locking.

1. Touch [Panel Lock] to lock the panel.

2. The screens other than the system menu, status display, and
date/time display are shaded and displayed.

Even though the panel is locked, the system menu and power switch are
enabled.

If the panel is locked, the [Local/Panel Unlock] button at the system
menu can be operated.

When the BERTWave performs the measurement via a remote control,

the panel is locked.

Unlocking the panel
1. Touch [Local/Panel Unlock].

2. The Remote lamp at the status display goes off.
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4.3 Setting System Menu

Displaying the device internal signal connection
1. Touch [Block Diagraml].

2. The device internal block figure is displayed, so the clock and signal

connection can be confirmed.

3. Touch [OK] or the close button, and then the block figure is closed.

Block Diagram

MP2100A with -003, -008, -050/051, -0585, -056 to 069

/nritsumpP2IooA ™ | <
r 3
Internal 1004Hz Externgl_]qw—(z Input (Rear panel )
! | Filter
ﬁ 1 M Bank ——1 O <
7777777 Disk Accoss
Clock frequency canbe set mdependertly for each PPG(5) or EDN5) w2
Clack “Intemal’ or” ‘ Standby
Generator Gl m
Q
| =
Syne. signal
éeneragtor PPG1 ED1 { s ] ED2 ] B
h
Trigger e Lo D-do
[Seneratory OE Data In (B In) ®
[ =
<)
+
R — 5
CRLU Drriver Scnpe Receiver Scope Diriver Receiver b
Option Amp. CHA Amp. CHE Arnp. Armp. Optical Tranacebrar
(o}
EF] AX
i
_,_Pmuq—-__s;w.-— .&—ml&-——muﬁm_ ..—....ppcz—r_._.r.gug
® o m h ® o ci ® o @
Ext GLEIn  Sync.Out | 'WGLKI! GAU Out Oata Cut EW Dlhlll\b\ll'l'r DataOuly  Data Out Mm ",
*a LY *y
\ ______ - — A i i el ———— — :
<L OperatmgEYEJPulseScopewﬁhCRU T PP T P LI P T PP PP Aasranssarsarsssssnarnannd

#2 Operatmg EYE/Pulse Scope with PPG/ED sync. clock

Figure 4.3-4 Display Example of Block Figure

Minimizing the screen display
1. Touch [Minimize] to display the desk top.
[MX210000A] is displayed on the task bar.

2. To display the screen, touch [MX210000A] on the task bar.

Terminating applications

1. Touch [Exit]. The dialog is displayed to confirm the application
termination.

2.  When terminating the applications, touch [Yes]. On the other hand,

when canceling the application termination, touch [No].

3. The selector screen is displayed.
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4.4 Multi-channel Signal Output

The MP2100A/MP2101A can set the PPG channel 1 and 2 and optical

transceiver output to ON/OFF at the same time.

To output signal of PPG and optical transceiver:
1. Touch [On] as shown in Figure 4.4-1.

2. The characters of [on] are changed to green and then the Output
lamp for the status display is turned on.

All Outputs

off on

Figure 4.4-1 All Outputs Button

The optical signal of the PPG and optical transceiver is output.

To stop the signal output from the PPG and optical transceiver:
1. Touch [off] as shown in Figure 4.4-1.

2. The characters of [on] are changed to white and then the Output
lamp for the status display is turned off.

When outputting the signal to the Channel 1 and 2 connectors, the both
signal outputs are stopped. Furthermore, the optical output of the optical
transceiver is stopped as well.

Note:
All Output button is set to [off] after starting the Main Application
at the Selector screen.
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4.5 Simultaneous Measurement Start and Stop at Multi-channels

4.5 Simultaneous Measurement Start and Stop at
Multi-channels

This instrument can sample waveform data for two channels

simultaneously at error rate measurement of two channels.

To start simultaneous measurement, touch the [ ] key shown in Fig.
4.5-1 while the Measure lamp is lit.

To stop simultaneous measurement, touch the [M] key shown in Fig.
4.5-1 while the Measure lamp is lit off.

All Measurements

] |

Figure 4.5-1 All Measurements Button
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4.6 Displaying Date/Time and Status

To display date and time
Date and time is displayed on the upper right side of the screen.
Date and time can be changed from the Windows control panel.

To display status

The following four kinds of lamps indicate the status.

System: System Alarm

Remote: Remote Control

Measure: Measuring bit error rate or acquiring waveform data of
sampling scope

Output: Outputting signal to the connector of the PPG or optical

transceiver.

" System

Figure 4.6-1 System Error Occurred

"Remote

Figure 4.6-2 Remote Control

Measure

Figure 4.6-3 Displays at Bit Error Rate Measurement and Waveform
Data Capture

Cutput

Figure 4.6-4 Display at Signal Output
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4.7  Procedures at System Alarm

4.7 Procedures at System Alarm

The following phenomenon cause a system alarm.

Power

Abnormal power supply

The Power alarm is displayed when this system detects a low internal
voltage. Windows shuts down automatically after this alarm is displayed.
Before using this instrument, check that the voltage of the power supply
meets the voltage specifications. If the voltage of the power supply is
within specifications and the Power alarm is displayed, contact Anritsu

or your sales agent.

PPG/ED Fatal Temperature

Eye/Pulse Scope Fatal Temperature

Eye/Pulse Scope Temperature

High temperature warning (Temperature, Fatal Temperature)

When the internal temperature reaches 85°C, the temperature alarm is
displayed.

When Fatal Temperature is displayed, the power of this equipment is
shut down.
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Verify that the ventilation openings are unobstructed and that the fan is
running. Turn off the unit and allow the temperature to cool down. When
the EYE/Pulse Scope Temperature is displayed, calibrate the MP2100A/
MP2101A/ MP2102A referring to 7.5 Calibrating Sampling Scope.

If the fault is not resolved, and if the internal temperature reaches 90°C,
the fatal temperature alarm is displayed and then the measurement

power supply shut down automatically.

PPG/ED PLL Unlock

Clock Error (PLL Unlock)

The PLL Unlock alarm is displayed when selecting Internal CLK, contact
the Anritsu Technical Support Center or your local Anritsu

representative.

PPG/ED lllegal Mode

Fatal mode (PPG/ED Illegal Mode)

This error occurs when the software is not installed properly.
If the PPG/ED Illegal Mode occurs, reinstall the software.

You can check the system alarm occurred time from [System Menu] —

[System Alarm].
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Chapter 5 Generating Pulse Signal

To measure the bit error rate or monitor a waveform, first a signal for
input to the device under test (DUT) must be generated. In these
measurements, a pulse signal with a time cycle is used. This chapter
explains how to generate the pulse pattern signal while setting the
output waveform and data pattern of the PPG.

5.1 Listof Setting ltems ........coooeviiiiiiii e, 5-2
5.2  Setting Restrictions..........coocviiiiiiiiii 5-9
5.3 Procedure for Generating Pulse Signal...................... 5-10
5.4  Setting Reference ClocK..........coocieiiiiiiiiiiiiiiicien, 5-11
5.5 Setting Output Waveform ..........cccccveeiiiiiiiiiiineeeees 5-16
5.6 Setting Patterns ..., 5-20
5.7 Inserting Bit EITOr........ccovviiiiiiiiiiiieee e, 5-25
5.8  Setting Sync Output........ccoooiiiiiiiiiiiie e, 5-26
5.9 Setting Clock OUtpUL......ccceeeiiiiiiiiiiieee e, 5-30
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Chapter 5 Generating Pulse Signal

5.1 List of Setting Items

The following table items can be set using the PPG.

Table 5.1-1 Setting Items of PPG

Item

Description

Data/XData Output

Sets the signal output of the connector.

Bit Rate

When the bit rate standards are Variable,
Variable-1/2, Variable-1/4, Variable-1/8,
Variable-1/16, Variable-1/32 or Variable-1/64,
the bit rate can be set.

The setting range varies with the settings of
the bit rate standards.

Bit Rate Offset

Changes bit rate in range of =100 to +100 ppm
corresponding to value set at Bit Rate

Amplitude

Sets the signal amplitude voltage output to the
Data and Data connector.

External Attenuator
Factor

Inputs attenuation amount when attenuator
inserted at connector

Relative

Displays the amplitude voltage calculated by
the set value at External Attenuator Factor.

Test Pattern

Selects the pattern from PRBS or
Programmable Pattern.

Sets the signal level of the Data connector
responding to Pattern 1.

Programmable When Test Pattern is set to Programmable

Pattern Pattern, the selected pattern file name is
displayed.

Data Length Displays the pattern length in the bit unit.

Reference CLK

Selects the clock to be used from the below
items:

Internal: generating signal inside the device
External: signal input to panel connector

External Clock

Selects connector where clock supplied when
using external clock

Sync Output

Selects the signal output to the Sync Output
connector.

Error Addition

Sets bit error insertion

Error Addition Rate

When Error Addition Variation is Repeat, the
generating bit error rate is set.

Insert Error

When Error Addition Variation is Single,
insert the 1 bit error to the pattern.

Relative

Displays the amplitude voltage calculated by
the set value at External Attenuator Factor.

Sync Output

Selects the signal output to the Sync Output
connector.




8.1 List of Setting Items

Table 5.1-1 Setting Items of Pulse PPG (Cont'd)

Item Description

Test Pattern Selects the pattern from PRBS or
Programmable Pattern.

Sets the signal level of the Data connector
responding to Pattern 1.

Output Display Displays the signal output status for the
Data Out and Data Out connector.

Bit Error Insertion Sets whether to insert bit error continuously

Method or one by one using screen operation.

Bit Rate Selects the communication specifications

Specifications complied with the bit rate.

Divide Ratio Indicates the ratio between the frequency of
the internal frequency synthesizer and the bit
rate

When Reference CLK is set to [External] or
[1/16 CIk], the divide rate can be set by
becoming a button display.

To display the PPG setting screen
1. Touch [PPG/ED_Ch1] or [PPG/ED_Ch2] at the top menu.

2. Touch [PPG], and then Figure 5.1-1 is displayed.
3. Touch [Main], and then Figure 5.1-2 is displayed.
4. Touch [Expand], and then the screen is changed to Figure 5.1-1.

Channel display
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: Screen size
PPG | ED ‘ /change button
Pulse Pattern |

Data/XD OFF
Generator tab swsoma [ ore |

Bit Rate

%PWUDOU kbit's ~1/1 Rate
I—Oﬁset ppm

0.40 Vpp Relative 0.40
L ExtemalaTT (0 dB

Test Pattern

Programmable Pattern
PRBS 24151 |
L Data Length 32 767 bits

Start Time
ER
L History

Reset
cc | 0 e
cr uniock [l [l
A | syNC Loss [l

0%  Error . .

Figure 5.1-1 PPG Setting Panel



javascript:goWordLink(%22synthesizer%22)

Chapter 5 Generating Pulse Signal

XData in Figure 5.1-1 indicates the Data Out connector on the front

panel.

For the display and operation of ED Result, refer to 6.6 “Measurement

Result”.

Output

Output switch
indicator

button

% PPGIEL'Ch 1
FPG } ED ‘

. Bit Rate /
Bit rate standard\\‘m‘ 8500000  kbivs ~1/1 Rate
L offset |0 ppm

Bit rate—_|

Screen size change

Divide ratio

Reference clock

source

External clock
10MH .
External CLK e mput connector

Sync Output —SynC signal source

External

Bit rate 5
. 0.40 Vpp Relative 0.40
Amplitude—
L External ATT | Q dB
Pattern file name__| testParem

Programmable Pattern

Pattern name — _

ata Length

Positive logic /Negative logic—
Data length of Pattern (bit)/

32 767 bits

Start Time ‘ 08/18/2010 19:06:50
ER 0.0000E-00 [t
EC ’70 History
Reset
cc 5.9500E+09
cRuUnlock [l
FREQ(kHz) 8500000 syne Loss [l Il
s (7w Er HE

OFF attenuation factor

Error Addition

—Bit error insertion

setting
[~—Bit error insertion

button
[~~Bit error insertion
rate

IN\\_Bit error

insertion method

Figure 5.1-2 PPG Setting Panel (Details)




8.1 List of Setting Items

The PPG setting range is as follows:

Amplitude
0.10 to 0.80 Vp-p
Bit Rate
Variable
8 500 000 to 11 320 000 kbit/s
8 000 000 to 12 500 000 kbit/s*1
Offset
—100 to 100 ppm
Variable-1/2
4 250 000 to 5 660 000 kbit/s
4 000 000 to 6 250 000 kbit/s*!
Offset
—100 to 100 ppm
Variable-1/4
2 125 000 to 2 830 000 kbit/s
2 000 000 to 3 125 000 kbit/s*!
Offset
—100 to 100 ppm
Variable-1/8
1 062 500 to 1 415 000 kbit/s
1 000 500 to 1 562 500 kbit/s*1
Offset
—100 to 100 ppm
Variable-1/16
531 250 to 707 500 kbit/s
500 000 to 781 250 kbit/s*!
Offset
—100 to 100 ppm
Variable-1/32
265 625 to 353 750 kbit/s
250 000 to 390 625 kbit/s*!
Offset
—100 to 100 ppm
Variable-1/64
132 813 to 176 875 kbit/s
125 000 to 195 313 kbit/s*!
Offset
—100 to 100 ppm

Q
]
B
@
=
V)
-+
[
B
o
1",
=]
73
0]
€]
=y
g
B
)
—

1GFC
2GFC
4GFC
8GFC




Chapter 5 Generating Pulse Signal

10GFC
10GFC-FEC
1GbE
2GbE
CPRI
CPRI-2
CPRI-4
CPRI-5 *1
CPRI-10 *1
Infiniband
Infinibandx2
Infinibandx4
10GbE WAN
10GbE LAN/PHY
10GbE OTUle
10GbE OTU2e
OBSAIRP3*1
OBSAIRP3x2*1
OBSAIRP3x4*1
OBSAIRP3x8%*1
OC-3/STM-1
0C-12/STM-4
0C-24
0OC-48/STM-16
OTU-1
0C-192/STM-64
G.975 EFC
0TU-2
Rate*2

1/1

1/2

1/4

1/8

1/16

1/32

1/64

Data/XData
Off
On
Error Addition

Off
On
Repeat

1E-2




8.1 List of Setting Items

1E-3
1E—4
1E-5
1E-6
1E-7
1E-8
1E-9
1E-10
1E-11
1E-12
Single
Insert Error
External Attenuation
0 to 30 dB
Reference Clock
CH1 External

1/1 Rate
1/2 Rate Q
1/4 Rate g
1/8 Rate S
&
1/16 Rate =3
0
1/32 Rate Hd
1/64 Rate %
CH2 External @
External 0%)
External CLK g
1/16 Clk .
1/1 Rate
1/2 Rate
1/4 Rate
1/8 Rate
1/16 Rate
1/32 Rate
1/64 Rate
10 MHz
Internal

Sync Output
PPG1_1/1 Clk*3
PPG1_1/2 Clk*4
PPG1_1/4 Clk*5
PPG1_1/8 Clk*¢
PPG1_1/16 Clk*7




Chapter 5 Generating Pulse Signal

PPG1_1/64 Clk*6
PPG2_1/1 Clk*3*8
PPG2_1/2 Clk*4*8
PPG2_1/4 Clk*5*8
PPG2_1/8 Clk*6.*8
PPG2_1/16 Clk*7.*8
PPG2_1/64 Clk*6.*8
ED1_1/4 Clk*®
ED1_1/8 Clk*10
ED1_1/16 Clk
ED2_1/4 Clk*8*9
ED2_1/8 Clk*8*10
ED2_1/16 Clk*8
PPG1_Pattern Sync
PPG2_Pattern Sync*8

Test Pattern

"y
s
.5
.y
.5;
+6:
.
.g;
sg:

NEG

POS
PRBS277-1
PRBS279-1
PRBS2715-1
PRBS2723-1
PRBS2731-1
Programmable Pattern

When Option 090 added
When Reference CLK is External or External CLK is 1/16 Clk
1/8, 1/16, 1/32, 1/64 at Rate display

1/4 at Rate display
1/2 at Rate display
1/1 at Rate display

1/1, 1/2, 1/4 at Rate display

Option 005 or 012
1/2 at ED rate display

*10: 1/1 at ED rate display




5.2 Setting Restrictions

5.2 Setting Restrictions

The setting items of the PPG have the following restrictions.

Bit Rate
When Option 090 is added, the setting range from 8 000 000 to 8 499 999
and from 11 320 001 to 12 500 000 kbit/s can be set.

Bit Rate Standard

The following specifications can be selected when Option 090 is added.
CPRI-5

CPRI-10

OBSAIRP3

OBSAIRP3x2

OBSAIRP3x4

OBSAIRP3x8

Data/XData
The output signal from Data Out and Data Out connectors cannot be
set individually.

Data/XData Amplitude
The output signal amplitude from Data Out and Data Out connectors
cannot be set individually.

The amplitude of the Sync Out connector cannot be set.

Reference Clock
The PPG_1ch and PPG_2ch cannot be set separately.
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Sync Output

The following settings can be selected when Option 005 or Option 012 is
selected.

e PPG2_1/1 Clk e PPG2_1/64 Clk
PPG2_1/2 Clk e PD2_Pattern Sync
PPG2_1/4 Clk e ED2_1/4 Clk
PPG2_1/8 Clk e ED2_1/8 Clk
PPG2_1/16 Clk e ED2_1/16 Clk

Programmable Pattern
The pattern length is 1305600 bits or less. When the file data length is
over 1305600 bits, up to 1305600 bits can be read.




Chapter 5 Generating Pulse Signal

5.3 Procedure for Generating Pulse Signal

The basic procedure is as shown in the following figure.

Starting

|Se|ect a standard clock.

No. Is the

connector used?

Yes

Ext Clk In

The clock is
input to the|
connector,

A
The bit rate
standard is set.

Is the bit rate
tandard Varia

The ratio of dividing
frequency is set.

Yes

No.

The bit rate and the)
offset are set.

&

A

<

v
IThe amplitude is set. |

s an external

Yes

The pattern is set.

Is the pattém
Programmable
attern?

No.

Yes

The pattern file
is set.

Positive logic/negative-true logic is set. |

The amount of external
attenuation is adjusted to 0.

The amount of external
attenuation is input.

|

Figure 5.3-1

Is the bit error
inserted?

Error Addition
is turned off.

Yes

L 4
Error Addition
is turned on.

IThe bit error insertion method is set.

Is the
method Repeat?

No.

insertion

Yes

Y

Rate is set,

A

s the synchronou
ut signal used?

No.

A

Yes

y
|Data/XData is turned on. |

End

Basic Procedure of Generating Pulse Signal
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8.4 Setting Reference Clock

5.4 Setting Reference Clock

The PPG uses the reference clock to generate the data.

The reference clock can be selected from the following supply sources:

¢ Generating clock in the BERTWave

e Input clock from the Ext Clk In connector on the front panel

e Input clock from the External 10 MHz Input connector on the rear
panel

The internal clock accuracy is £10 ppm after power is applied for 1 hour.

The external clock is used under the following conditions:

e When synchronizing other equipment with clock

e When using clock with higher accuracy than internal clock

o When using the bit rate other than the specified one with the internal
clock

The Ext Clk In connector is an AC coupling.

1/16 clock frequency range displayed in the bit rate specifications
[Variable] is input to Ext Clk In connector.

The bit rate of the signal output from the MP2100A is calculated by the
following formula.

Br=f..; x16xR

Br: Bit rate (kbit/s)

fuxr: Clock frequency (kHz) input to the Ext Clk In connector
R: Divide Ratio (1/1,1/2,1/4,1/8,1/16,1/32,1/64)
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Example: When setting the bit rate to 9953280 kbit/s, input the clock
frequency (622080 kHz) and set the divide ratio to 1/1.

The External 10 MHz Input connector is a DC coupling.

The 10 MHz clock of the sine wave or short waveform is input to the

External 10MHz Input connector.

For the MP2100A-001, MP2100A-005, or MP2101A-012, the reference
clocks of the channel 1 and 2 can be set separately. In this case, the
external clock is the clock input from the Ext Clk In connector.
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Chapter 5 Generating Pulse Signal

Table 5.4-1 Reference CLK Settings

Reference CLK

PPG1

PPG2

Internal

External

CH1 External*!
CH2 External*!
Synchronized*1.*2

Internal clock
External clock
External clock (Ext Clk In)
Internal clock
Internal clock

Internal clock
External clock
Internal clock
External clock (Ext Clk In)

Internal clock
(Synchronized clock for CH1)

*1: With MP2100A-001, MP2100A-005, or MP2101A-012

*2: When

installing the Option 052

Improving Phase Error between PPGs using Synchronized

When Reference Clock is set to Internal at the MP2100A-005 or
MP2101A-012, the data rates of PPG1 and PPG2 become the same but
there is phase error in the data. Although phase error between PPG1 and

PPG2 has no effect on the measurement results when measuring bit

errors, sometimes non-existent jitter may be observed at waveform

monitoring.

This data phase error can be improved by setting to Synchronized.

Use the clock synchronized to the PPG1 data as the oscilloscope trigger

to display the monitored PPG2 Eye Pattern as follows.

I’

i
A ——
ﬁ.lﬂ’llou-““ IABERIWAY S

_/@ ,g 8. 6.6 0.6, B 6 68| O
A b s J
Trigger Data \_/ PPG2 Nz
Sync Out Ckin In(Ain) DataOut

Set Sync Output to PPG1_1/1 CIk.

Figure 5.4-1

Eye Pattern Monitoring
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8.4 Setting Reference Clock

Figure 5.4-2 Eye Pattern when Reference Clock is Internal
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Figure 5.4-3 Eye Pattern when Reference Clock is Synchronized

When monitoring the waveforms of two DUTs simultaneously, make the
following connections.
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Chapter 5 Generating Pulse Signal

Without Option 052 MP2100A-005
or Set Reference to

MP2101A-012 | CIkExternal

Oscilloscope

Reference Clock

ChA ChB

L]

O
O 500 9 0
RF Output ~ ClklIn Trigger
Sync Input
Out
With Option 052 MP2100A-005

or Set Reference to
MP2101A-012 | ClkSynchronized.

Oscilloscope

ChA ChB

J)b]

Ext
ClkIn Dut 2 Trigger
Sync 1 Input
Out J
Dut1
2
— VvV

Figure 5.4-4 Setup for Simultaneous Monitoring of Two Channels

Procedures:

1. Touch the screen size change button, and set to [Expand].

2. Touch the Reference CLK button.
The selection screen is displayed. The number of the displayed
buttons vary with the option configuration.

3. Touch the reference clock button, referring to Table 5.4-1.

4. When setting to [External] at step 2, touch the External CLK button.
And then, the clock selection screen is displayed.

5. Select the connector to input the reference clock touching the button.

[1/16 Clk]: Ext Clk In connector on the front panel
[10 MHz]: External 10 MHz Input connector on the rear panel
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8.4 Setting Reference Clock

/\ CAUTION

The impedance of the Ext Clk In and External 10 MHz
Input connectors is 50 Q. Measurement may not be
performed correctly if a cable with another impedance
is used.

The amplitude of the signal input to the Ext Clk In
connector is 1.6 Vp-p max. This is equivalent to +8 dBm
for a sine-wave signal. Inputting a signal with a larger
voltage risks damaging the internal circuits.

The signal input to the Ext Clk In connector is 0.2 Vp-p
minimum. This is equivalent to -10 dBm for a sine-wave
signal. Measurement may not be performed correctly if
a signal with a larger voltage is input.

The amplitude of the signal input to the External 10
MHz Input is 2 Vp-p max. This is equivalent to +10 dBm
for a sine-wave signal. Inputting a signal with a larger
voltage risks damaging the internal circuits.

The amplitude to the External 10 MHz Input is 0.7 Vp-p
minimum. This is equivalent to 0.9 dBm for a sine-wave
signal. Measurement may not be performed correctly if
a signal with a larger voltage is input.
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Chapter 5 Generating Pulse Signal

5.5 Setting Output Waveform

The PPG_Ch1 output terminal is the PPG1 Data and Data connectors
on the front panel.

The PPG_Ch2 output terminal is the PPG2 Data and Data connectors
on the front panel.

The connector block diagram is as shown below.

Data

|

Data

——C

Amplitude

Control

Figure 5.5-1 Output Terminal Block diagram

The connector is an AC coupling.
When it is necessary to impose DC voltage on an output waveform,
connect a bias-T.

/\ CAUTION

e The impedance of the Data Out and Data Out
connectors is 50 Q. Measurement may not be
performed correctly if a coaxial cable with another
impedance is used or if the impedance of the DUT is
not 50 Q.

e The amplitude of signal output to the Data Out and Data
Out connectors is 0.1 to 0.8 Vp-p. Check that the output
voltage amplitude does not exceed the DUT maximum
input specifications. If it does, connect an attenuator to
the output connector.
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5.6  Setting Output Waveform

Set the bit rate and amplitude of the waveform output to the Data and
Data connectors.

Ve\ltage (V) Cycle=1/(Bit Rate)
A
Amplitude
Time
0 > |(V)
Y

Figure 5.5-2 Waveform Setting Item

To set bit rate

In the following cases, the bit rate can be set:

e when setting Reference CLK to [ Internal ]
e when setting Reference CLK to [ External Jand External CLK to [ 10
MHz ].

1. Touch the Bit Rate button.
The window is opened to select the specifications.
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The number of the displayed buttons varies with the options.

Bit Rate Standard Value E

Variable Variable-1/2 Variable-1/4 Variable-1/8 Variable-1/16
- 46.25G) 23.125G) (1-1.5625G) (500-781.25M)
Variable-1/32 WVariable-1/64 1GFC 2GFC 4GFC
(250-390.625M) (125-195.312M) (1.06256G) 2.123G) 4.256G)
8GFC 10GFC 10GFC FEC 1GhE 2GhE
8.5G) (10.518G}) (11.3168G) (1.25G) 2.5G)
Infiniband Infiniband:x2 Infinibandx4 10GhE WAN 10GbE LAN/PHY
2.5G) GG {10G} 9.95328G) (10.3125G)
10GbE OTU1e 10GhE OTUZe 0C3/STM-1 0C-12/STM4 oc24
(11.0496G) {11.095G} (155.52M) 622.08M) (1.24416G)
0C48/STM-16 OTU-1 0C-192/STM 64 G.975 FEC 0TU-2
(2.488G) (2.666057 G} (9.95328G) (10.664G}) (10.709G)
CPRI CPRIx2 CPRIx4 CPRIx5 CPRIx10
614.4M) 1.2288G) (2.4576G) (3.072G}) 6.144G)
0OBSAI RP3 OBSAI RP3x2 OBSAI RP3x4 OBSAI RP3x8
{768M) {1.536G}) (3.072G) 6.144G})

5-17



Chapter 5 Generating Pulse Signal

Touch the bit rate specifications button.

The number displayed in the button is the specified bit rate (bit/s).
When indicating 1.25G, this means 1.25 Gbit/s.

When selecting [Variablel, [Variable-1/2], [Variable-1/4],

[Variable-1/8], [Variable-1/16], [Variable-1/32], or [Variable-1/64],
touch the text box of the bit rate and offset to input the values. For

the setting range, refer to Table 5.5-1.

Table 5.5-1

Bit Rate Specifications and Setting Range

Bit Rate (kbit/s)

Specifications

Without Option 090

With Option 090

Variable

8 500 000 to 11 320 000

8 000 000 to 12 500 000

Variable-1/2

4 250 000 to 5 6600 000

4 000 000 to 6 250 000

Variable-1/4

2125 000 to 2 830 000

2000 000 to 3 125 000

Variable-1/8

1 062 500 to 1 415 000

1 000 000 to 1 562 500

Variable-1/16

531 250 to 707 500

500 000 to 781 250

Variable-1/32

265 625 to 353 750

250 000 to 390 625

Variable-1/64

132.813 to 176 875

125.000 to 195 312

To set amplitude

1.
2.

Touch the Amplitude text box and set the amplitude voltage.

Insert an attenuator between the Data Out connector and the Data

Out connector, and touch the External Attenuation text box and

input the attenuation. The amplitude voltage after passage through

the attenuator is displayed in Relative.

/\ CAUTION

When inserting attenuator at both the Data Out connector
and Data Out connector, use an attenuator with the same
amount of attenuation.

If the attenuation amounts are different, the displayed
amplitude and the amplitude output at the connector will

be different.
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5.6  Setting Output Waveform

The following are the specifications for the voltage level of the high-speed

interface.

Table 5.5-2 lists the specified signal amplitude.

Table 5.5-2 Signal Specifications and Amplitude

Specifications Amplitude (V)
ECL 0.8
LVDS 0.35
LVPECL 0.8
NCML 0.5
NECL 0.8
PCML 0.5
PECL 0.8
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Chapter 5 Generating Pulse Signal

5.6 Setting Patterns

The following two test patterns can be selected.

e PRBS
e Programmable Pattern

PRBS

PRBS is the pattern generated at the hardware.

The generated pattern length, maximum length of contiguous 1s, and
maximum length of contiguous Os differ depending on the hardware

configuration.

The following block diagram indicates the hardware generating PRBS
277-1.

Exclusive OR
flip-flop x 7
tput
LD a—p ao—p a—p oo oo ol a Outpu

BTG W

Figure 5.6-1 Block diagram for PRBS Generating Circuit

Clock

This block diagram is composed of a shift register composed of a
seven-stage flip-flop and an Exclusive OR circuit. A signal of the sixth
and seventh stages of the shift register are input to the Exclusive Or and
the output of the Exclusive Or is input to the shift register. This type of
configuration is described by the following pattern generation

polynomial.

T+X6+X7

When inputting the default value of 7 bits and impressing the clock, a
pattern with a bit length of 27—1 = 127 its repeatedly generated. The
default value of seven bits includes 1 or more “1” bits.

The following table shows the pattern length, maximum number of
contiguous 1s, and maximum number of contiguous Os using the PRBS

generation formula of this machine.
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5.6 Setting Patterns

Patterp Pattern Maximum Maximum

PRBS Generatlpn Leneth nu_mber of number of

Polynomial eng contiguous 1s contiguous 0
277-1 1+X6+X7 127 7 6
279-1 1+X5+X9 511 9 8
2715-1 1+X14+X15 32767 15 14
2723-1 1+X184+X23 8388607 23 22
2731-1 1+X28+X31 214748647 31 30

The ratio of 1s to the PRBS pattern length is 50%.

Programmable Pattern
The Programmable Pattern is the pattern defined by the pattern file.

The Programmable Pattern is used when the following patterns are
required:

e Frame format pattern such as Ethernet and SDH
e Pattern captured from communication circuit data
e Specified test pattern

The restrictions when using the Programmable Pattern are:

e The occurrence ratio of “1” is 50% with £1bit tolerance.

e The maximum pattern length is up to 1305600 bits (163200 bytes).
If the pattern sizes larger than this, the first 1305600 bits are used.

e When using pattern files created for existing Anritsu products, use
Pattern A only when the pattern file type is Alternate.
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Chapter 5 Generating Pulse Signal

Data Connector Voltage,

Data Connector Voltage

Pattern Logic

There are two types of logic; Positive Logic (POS) and Negative Logic
(NEG).

With positive logic, the voltage at the Data connector goes High when the
data is “1”.

With negative logic, the voltage at the Data connector goes Low when the
data is “1”.

Data Pattern 0 1 0O 0 1 1 0o 1 0o 1

AtPos O f—\ [\ [\ F—‘Tlme
T UTY

At NEG oTjU’ \L Jmum >Time

Figure 5.6-2 Relationship between Logic Setting and Output Voltage
Waveform at Connector

Set the pattern using the following procedure.

1. Touch the Test Pattern button, and then the pattern list is displayed.

(o
Test Pattern X
[

PRBS 2+7.1 PRBS 249 1

PRBS 2415.1 | | PRBS 2423.1

PRES 2+31-1 Pregrammable
Pattern

2.  Touch the pattern button to be set.

3.  When selecting the Programmable Pattern, touch the Programmable
Pattern button.
The file selection screen is displayed.
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5.6 Setting Patterns

Programmable Pattern I?I

Current Pattern File : Template_128bit_BIN.ppf

10101010.dat
11001100.dat
11110000.dat
CJTPAT.dat
CRPAT-FC.dat
CSPAT.dat

D21_5.dat

HFPAT.dat

JTPAT.dat

K28_5.dat

K28_7.dat

LFPAT.dat

MFPAT.dat

RPAT.dat

SPAT.dat
Template_128bit_BIN.ppf
Template_512bit_ HEX. ppf

4. Touch the file name.

5.  Touch [OK].
When canceling the file selection, touch the close button.

6. Touch the positive/negative logic button to set [POS] or [NEG].

Note:
If "emmmmimeee- "1s displayed in the Programmable Pattern box, a
repeated pattern of “0” and “1” is output.

[BUSIg 8s[ng 3urjeisusy)

The MP2100A/MP2101A can read the previous product's pattern file (the
file extension is PCP or PTN). The compatibility with the previous
product file is as shown in the following table.

The file must be saved in the following folder before reading these files.
C:\Program Files\Anritsu\MP2100A\MX210000A\UserData\Pattern




Chapter 5 Generating Pulse Signal

Table 5.6-1 File Compatibility with Previous Product
Product Name F|Ie_ Pattern Supported/N
extension ot supported
MU181020A Data v
MU181020B Alternate v ox
PTN Mixed(Data) v
Mixed Vo
(Alternate)
Sequence v
v
PTN PRGM 2ch
PRGM 4ch 4
PRBS —
MP1761A ALT v
MP1761C PTN PRBS —
Zero-Subst —
MP1776A
PRGM 2ch 4
v
PTN PRGM 4ch
PRBS —
Zero-Subst 1ch | —
Zero-Subst 2ch | —
Zero-Subst 4ch | —
MP1632C
PTN Zero-Subst —
PRBS —
PCP PRGM 4

*: Only pattern A can be read.
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8.7 Inserting Bit Error

5.7 Inserting Bit Error

Insert a bit error when confirming whether to detect the bit error at the
ED. Bit errors can be inserted either by inserting bits one at a time using
screen operation or by inserting a fixed rate to the bit string.

Inserting bit errors one bit at a time using screen operation

1. Touch the button under Error Addition and set to [Single].

2. Touch the Error Addition button and set the button display to [Onl].
3. Touch [Insert Error], and then 1 bit error is inserted.

When inserting the bit error, the lamp on the right side of [Insert
Error] lights green.

Inserting fixed proportion of bit errors
1. Touch the button under Error Addition to set to [Repeat].

2. Touch the Rate button. Select the bite error rate from the following

list: g)
[1E-2]: 102 [1E-8]: 108 E
(1E-3]: 10 [1E-9]: 10°® =
[1E-4]: 104 [1E-10]: 1010 &
[1E-5]: 105 [1E-11]: 101 ;-:u
[1E-6]: 106 [1E-12]: 1012 g
[1E-7]: 107 ®

3. Set Error Addition to [On]. B
[

o,

To stop bit error insertion, set Error Addition to [Off].
The average time interval for generating bit errors depends on the

Rate and Bit Rate as shown in the following table.

Table 5.7-1 Average Time Interval for Generating Bit Errors

R Bit Rate (kbit/s)
ate 155520 622080 1250000 | 2488320 | 4250000 | 10000000
1E-4 64.3 us 16.1 ps 8 us 4.02 ps 2.35 ps 1 us
1E-6 6.43 ms 1.61 ms 800 us 402 us 235 us 100 ps
1E-8 643 ms 161 ms 80 ms 40.2 ms 23.5 ms 10 ms
1E-10 64.3 s 16.1s 8s 4.02s 2.35s 1ls
1E-12 6430 s 1608 s 800 s 402 s 235s 100 s
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Chapter 5 Generating Pulse Signal

5.8 Setting Sync Output

Set the type of signal output at the front-panel Sync Out connector.
Sync Output connector outputs either a pulse synchronized to the data
generated by the PPG, or a pulse synchronized to the data received by
the ED, and outputs it at the front-panel Sync Out connector.

When measuring the bit error rate and waveform using another error
detector or sampling scope, the Sync Out signal is connected to the
measurement equipment.

The Sync Out Connector is a DC coupling.

The output of the Sync Output connector is input either to a sampling

scope or an oscilloscope trigger to monitor the PPG waveform.

Data Connect?\r Voltgge 2,4,8,16, or 64 R

0 J/—\uf_\uf \uf \\_/ \;f\uf > Time
Sync Out Conﬂector Voltage

0 _/ \ / > Time

Figure 5.8-1 Correspondence between Sync Output Setting and Output Voltage
Waveform at Connector using PPG or ED Rate Division

Data Connector Voltage

OT Jf_\u/_\u/ \uf \u/ A\ LN\ [ 5> Time

Sync Out Connector Voltage

Figure 5.8-2 Correspondence between Sync Output Setting and Output Voltage
Waveform at Connector using PPG1_1ch_1/1 or PPG2_2ch_1/1
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5.8 Setting Sync Output

Data Connector Voltage

A €

NN,
J

/S

Pattern Length
N\ [
\—

Sync Out Connector Voltage

0 D)

> Time
7 \ (7

Figure 5.8-3 Correspondence between Sync Output Setting and Output Voltage
Waveform at Connector using PPG Interval Cycle

The time interval outputting the pulse varies depending on the pattern
length and bit rate when Sync Output is Pattern.

Select the pattern for the measurement referring to Table 5.8-1.

Table 5.8-1 Cycle of Sync Output

Bit Rate (kbit/s)
Pattern Name

155520 622080 1250000 2488320 4250000 | 10000000 o

PRBS 277-1 52.3 us 13.1 us 6.5 us 3.27 us 1.91 us 812 ns 8
PRBS 279-1 210 ps 52.6 us 26.2 us 13.1 us 7.70 ps 3.27 pus g
PRBS 2715-1 13.48 m s 3.37 ms 1.68 ms 843 us 493 ps 210 us g
PRBS 2723-1 3.45 s 863 ms 429 ms 216 ms 126 ms 53.7ms | O0Q
PRBS 2731-1 884 s 221s 110 s 55.2 s 32.3s 13.7 s ;U
g

)]

[~

aQ

B

=

/\ CAUTION

¢ The impedance of the Sync Out connector is 50 Q.
Measurement may not be performed correctly if a
coaxial cable with another impedance is used or if the
impedance of the DUT is not 50 Q.

* The output voltage of the Sync Out connector is —0.5 to
0 V. Check that the output voltage does not exceed the
DUT maximum input specifications. If it does, connect
an attenuator to the Sync Out connector.
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Chapter 5 Generating Pulse Signal

The selectable signal types vary with the divide rate displayed in the bit

rate.

The following table shows the PPG/ED Ch1 Sync Output Combinations.
When using PPG/ED Ch2, substitute PPG2 and ED2 for PPG1 and ED1.

Table 5.8-2 PPG/ED Ch1 Sync Output Combinations
(Synchronous with PPG)

Signal Type

PPG
Divide
Rate

PPG1
1/1 Clk
PPG1
1/2 Clk
PPG1
1/4 Clk
PPG1
1/8 Clk
PPG1
1/16 Clk
PPG1
1/64 Clk
PPG1
1/Pattern
Sync

|
I
<
\

1/1

1/2

NESR
|

<\
|
|
|

1/4

1/8

1/16

1/32

NSRRI

SRR
|
|
|
|
I

1/64

v’ Can be set
—  Cannot be set

Table 5.8-3 Combination of Signals Set to Sync Output
(Synchronous with ED)

Signal Type
ED
. X X =
Divide | _IT <0 <0
Rate By |B@2 (B8
1/1 - v v
1/2 - 4

v’ Can be set
—  Cannot be set

Note:
With the MP2100A, when EYE/Pulse Scope is set as follows,
neither PPG_1ch_Pattern Sync nor PPG_2ch_Pattern Sync can be

set.
Time dialog

Data Clock Rate: Tracking On
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5.8 Setting Sync Output

Procedures
1. Touch [Sync Output].

2. Select the signal type.

The following table shows the divide ratio corresponding to the signal
type and clock signal source.

Table 5.8-4 Correspondence between Clock Signal Source and Divide

Ratio for Signal Types

Sync Output Clock Signal Source Divide Ratio
PPG1_1/1 1
PPG1_1/2 2
PPG1_1/4 4
PPG1_1/8 PPG 3
PPG1_1/16 Channel 1 16
PPG1_1/64 64
PPG1_ Data Length
Pattern Sync value
PPG2_1/1 1 &
PPG2_1/2 2 2
PPG2_1/4 4 8
PPG2_1/8 PPG 8 5
PPG2_1/16 Channel 2 16 U.%
PPG2_1/64 64 =
PPG2_ Data Length @
Pattern Sync value 0%)
ED1_1/4 4 g
ED1_1/8 ED Channel 1 8 =
ED1_1/16 16
ED2_1/4 4
ED2_1/8 ED Channel 2 8
ED2_1/16 16




Chapter 5 Generating Pulse Signal

5.9 Setting Clock Output

When Option 052/152 is installed in the MP2100A or MP2101A, a clock
synchronized with the PPG data output is output at the Clk Out
connector on the front panel.

This clock output at the Clk Out connector is called the "Full Rate Clock"
to distinguish it from the clock output at Sync Output.

Note:
Depending on the PPG division rate, the full rate clock is not
output.

Table 5.9-1 Divide Rates Supporting Full Rate Clock

Divide Clk Out connector
(Rate display) output
1/1, 1/2, 1/4, 1/8 Available
1/16, 1/32, 1/64 Not available

The following settings are supported by the full rate clock.

e (lock signal source

e Frequency

Clock signal source
The signal source synchronized with the full rate clock is the same as the
clock signal source for Sync Output.
When setting Sync Output, the signal source for full rate clock is also set
at the same time.
Refer to Table 5.8-4 Correspondence between Clock Signal Source and
Divide Ratio for Signal Types.
Note:
The clock is output at the Clk Out connector on the front panel
when setting Sync Output to [PPG1_Pattern Sync] or
[PPG2_Pattern Syncl.

Frequency

The frequency setting method varies with the reference clock settings.
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5.9 Setting Clock Output

Table 5.9-2 Full Rate Clock Frequency Setting Methods

Reference
Clock

External
Clock

Description

Internal

External

10 MHz

Changes Bitrate of PPG/ED panel.

The set bit rate becomes the clock
frequency. However, no clock is output
when the divide rate is 1/16, 1/32, or 1/64.
Example:
When the bit rate is 1 250 000 kbit/s and
the rate is 1/8, the full rate clock frequency
is 10 000 000 kHz.

External

1/16 Clk

The clock frequency input changes to the
Ext Clk In connector.

The value of 16 times the clock frequency
input to the Ext Clk In connector on the
front panel multiplied by the divide rate
becomes the full rate clock frequency.

CH1
External

1/16 Clk

The clock frequency input changes to the
Ext Clk In connector.

The value of 16 times the clock frequency
input to the Ext Clk In connector on the
front panel multiplied by the divide rate
becomes the full rate clock frequency.

CH2
External

1/16 Clk

The clock frequency input changes to the
Ext Clk In connector.

The value of 16 times the clock frequency
input to the Ext Clk In connector on the
front panel multiplied by the divide rate
becomes the full rate clock frequency.

Note:

Input a clock frequency within the following range to the Ext Clk

In connector.

Option 090: 500 000 to 781 250 kHz
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Chapter 6 Measuring Bit Error

This chapter explains how to set the interface of the ED and the
measurement conditions and the conditions of the error detection for
measuring the bit error rate.

6.1 FUunction List.........ocooiiiiiii e 6-2
6.2  Setting Restrictions..........coooiiiiii e, 6-11
6.3 Procedure of Measuring Bit Error Rate ..................... 6-13
6.4  Setting Conditions for Error Detection ........................ 6-14
6.5 Setting Measurement Conditions..............cccceeeeeeeeenns 6-26
6.6 Measurement Result.............cccoiiiiiii i, 6-29
6.7 Saving Measurement Results.............cccccvvveeeeeeeiinnns 6-30
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Chapter 6 Measuring Bit Error

6.1 Function List

The bit error rate can be measured at the Error Detector (ED).
The ED has the following functions.

Table 6.1-1 Items Set at ED
Item Description
Tracking Sets bit rate standards and test pattern setting at PPG.
Bit Rate When the bit rate standards are Variable, Variable-1/2,

Variable-1/4, Variable-1/8, Variable-1/16, Variable-1/32 or
Variable-1/64, the bit rate can be set.

The setting range varies with the settings of the bit rate
standards.

Data Input Condition

Sets connector used for inputting signal.

Threshold
(Data Input

Sets threshold voltage for evaluating “0” and “1” at Data
In and Data In connectors.

Condition) The setting voltage range varies depending on the value of
the External Attenuator Factor.
External ATT When inserting attenuator at connector, that attenuation

is entered.

Test Pattern

Selects PRBS or Programmable Pattern.

Programmable Pattern

When Test Pattern set to Programmable Pattern, displays
pattern file name.

Data Length Displays pattern length in bit units.

Auto SYNC Sets whether or not to execute resynchronization
processing when pattern sync lost

Threshold When Auto SYNC is On, sets bit error rate judging pattern

(Auto SYNC) sync loss.

SYNC Control

When the pattern is Programmable Pattern, set the
synchronization method.

Frame Position

At Programmable Pattern, sets bit string header position
used in sync frame.

ED Result

Displays measurement result for bit error rate.

History Reset

Deletes history of warning display.

Gating Cycle

Sets single measurement, repeat measurement or
continuous measurement.

Current

Sets whether to update measurement result to 100 ms.




6.1 Function List

Table 6.1-1 Items Set at ED (Cont’d)

Item

Description

Start

Measuring bit errors.

Stop

Stopping bit error measurement

Warning display

Displays invalid data detection, invalid pattern
synchronization, and alarm of bit error detection.

Bit Rate standard

Selects communication standard complying with
transmission speed.

Measurement
Processing Ratio

Displays measurement processing ratio in % units.

Measurement cycle

Sets measurement time.

Logic

Sets signal level of data connector responding to pattern
“177'
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Chapter 6 Measuring Bit Error

To display the ED setting screen
1.  Touch [PPG/ED_Ch1] or [PPG/ED_Ch2] at the top menu.

2.  Touch [ED] to display the screen as shown in Figure 6.1-1.
3. Touch [Main] to display the screen as shown in Figure 6.1-2.
4

Touch [Expand] to change the screen as shown in Figure 6.1-1.

Channel
Display

e e | [ mm [—t—Screensize

/
ED tab change

Tracking ! Bit Rate / Test Pattern to PPG button

Bit Rate

Variable 8500000 . 11
(8.5-11.326) kbit's — Rate
Data Input Conditi
Threshold

Electrical
Single-Ended Data ‘0 oy
I— External ATT |0 dB

Programmable Pattern

PRBS 24151 _ L -

L Data Length 32 76T bits

Start Time :
ER
EC 0 History

Reset
cc | -
cruniock [l
QRERE 00— syNc Loss [l

0% Error . .

Test Pattern

Figure 6.1-1 ED Setting Panel




6.1 Function List

Bitrate  Screen size change Divide ratio

button Auto pattern
synchronization
Tracking ; setting
Bit rate standard Pattern .
Threshold Tracking i{ Rate / Test Pattern to PPG Auto SYNC SynChronlzed
voltage Bit Rate threshold level
9 Variable IESOOOOO — / Threshold INT - c i
(8-12.56) it = U1 At | __Controlling

Termination \ hronizati
Data Input Condit / synchronization
method \ \bmshom oFF — 000

SYNC Control
| __Frame head

N Electrical
External g — [° E¥ [ iti
Single-Ended Data | Frame Position / pOS|t|On

attenuation factor \
B _ L vemaamo a8 NP _——Frame pattern
Positive/Negative Test Pattern length
. Programmable Pattern h .
logic Patter rwwrrn Bl ma— Spcowpn | PReiamak |—————Sync signal source
Pattern file name —————— Tt Longt 32767 bie Pattern length (bit)
Result display Gating —Measurement
M method [ Start Time | 08/18/2010 19:06:50 Gating Cycle method
easurement——HQ———— | L ______

I ! M

I —Measurement

start/stop y o.ooqu.ug\: o To Tamfo W]o W[t s 1
EC

---------------------- interval
. 0
Bit error rate— | curent : —Setting actual time
Bit error count—"_ | = -T000E+09

r=r-i
cr Untock /! display
FREQ(KH 8500000
Clock count—_| I/d( - sync Loss LI
20% Error '. '.I
Frequency— | \ 7 7 <

Measurement Alarm History Erase history indicator
processing ratio indicator indicator

Figure 6.1-2 ED Setting Panel (Details)

ED Result "INS/OMI™

. . . Start Time 08/20/2010 14:03:36
Bit error rate (insertion) {—H

=
[}
QO
wn
o
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oy,
:'-.
=
=
=
[©]
=

Bit error rate (omission) =" I — m
istory

Bit error count (insertion)——ecins—| 0o a0
CR Unlock

om__| - SYNC Loss
Bit error count (omission)———— HE
I 67% Error HmE

Figure 6.1-3 ED Panel Result Display 2
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ED Result "Zoom™

Bit error count—

Alram display ___—crR [l [l sync Loss [l [l Evor [l W
/History display pr— 2% E o

Measurement progressing Measurement
rate start/stop
Figure 6.1-4 ED Panel Result Display 3

ED Result "All"

\@H 07/19/2012 09:55:25
N Total 1.9162E-13 E_ﬁ__Measurement
INS 0.0000E-12 start/stop

omi 4.9162E-13
————®c—Total| 1
/INS ’70 Resel
oM | 1 cRUnlock
cc 2.0340E+12
SYNC Loss

/ FREQ(kHz) 8500000
/ | [ 6%  Error L]

Bit error rate (total

Bit error rate (insertion

)
)
Bit error rate (omission)

Bit error count (total)
Bit error count (insertion)
Bit error count (omission)

Clock count

\
Frequency \ /
Measurement Alarm History
progressing rate indicator  indicator

Figure 6.1-5 ED Panel Result Display 4
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The setting range of the ED is as follows:

Auto Sync
Off
On
Threshold
INT
1E-2
1E-3
1E-4
1E-5
1E-6
1E-7
1E-8
Bit Rate
Variable

8 500 000 to 11 320 000 kbit/s
8 000 000 to 12 300 000 kbit/s*!
Variable-1/2
4 250 000 to 5 660 000 kbit/s
4 000 000 to 6 250 000 kbit/s*1
Variable-1/4*1
2 000 000 to 3 125 000 kbit/s
Variable-1/8*1
1 000 000 to 1 562 500 kbit/s
Variable-1/16*1
500 000 to 781 250 kbit/s
Variable-1/32*1
250 000 to 390 625 kbit/s
Variable-1/64*1
125 000 to 195 312 kbit/s
1GFC*!
2GFC*!
4GFC
8GFC
10GFC
10G-FC-FEC
1GbE*1
2GbE*1
CPRI*1
CPRI-2*%1
CPRI-4*1
CPRI-5*%1
CPRI-10*1
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Chapter 6 Measuring Bit Error

Infiniband *!
Infinibandx2
Infinibandx4
10GbE WAN
10GbE LAN/PHY
10GbE OTUle
10GbE OTU2e
OBSAIRP3*1
OBSAIRP3x2*1
OBSAIRP3x4*1
OC-3/STM-1*1
0OC-12/STM-4*1
0C-24*1
0OC-48/STM-16*1
OTU-1*!
0C-192/STM-64
G.975 FEC
OTU-2
Data Input Condition
Differential 50 Ohm¥*2
Optical*3
Electrical Single-Ended Data
Electrical Single-Ended XData*4
Threshold
-85 to 85 mV (External Attenuator Factor = 0 dB)
External Attenuation
0 to 30 dB
ED Result
All
INS/OMI
Total
Zoom
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Gating
Current
Off
On
Gating Cycle
Repeat
1 second to 9 day 23 hour 59 minute 59 second
Single
1 second to 9 day 23 hour 59 minute 59 second
Untimed
Result Time
Elapsed Time
Remaining Time
Start Time
SYNC Control
Off
On
Frame Position
1 to Data Pattern Length—64

Sync Output
PPG1_1/1 Clk*5
PPG1_1/2 Clk*6
PPG1_1/4 Clk*"
PPG1_1/8 Clk*8
PPG1_1/16 Clk*?
PPG1_1/64 Clk*10
PPG1_1/1 Clk*5
PPG2_1/2 Clk*6*11
PPG2_1/4 Clk*7 *11
PPG2_1/8 Clk*8. *11
PPG2_1/16 Clk*9 *11
PPG2_1/64 Clk*10, *11
ED1_1/4 Clk*12
ED1_1/8 Clk*13
ED1_1/16 Clk
ED2_1/4 Clk*11.*12
ED2_1/8 Clk*11,*13
ED2_1/16 Clk*1
PPG1_Pattern Sync
PPG2_Pattern Sync
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Chapter 6 Measuring Bit Error

Test Pattern

NEG

POS

PRBS277-1

PRBS279-1

PRBS2715-1

PRBS2723-1

PRBS2731-1

Programmable Pattern
Programmable Pattern

Tracking

*1:
*2:

*3:
*4:

5;
“g:
r:
vg;
vg:

*10:
*11:
*12:
*13:

Off
On

When installing Option 090

Excluding Ch1 of the following configuration
MP2100A-003 and MP2100A-003+005,
MP2100A-007 and MP2100A-007+005
Excluding MP2100A-003, MP2100A-003+005Ch1
Excluding Ch1 of the following configuration
MP2100A-007 and MP2100A-007+005

1/8, 1/16, 1/64 at PPG Rate display

1/4 at PPG Rate display

1/2 at PPG Rate display

1/1 at PPG Rate display

1/1, 1/2, 1/4, 1/8, 1/16 at PPG Rate display
1/1, 1/2, 1/4 at PPG Rate display

When installing Option 005 or 012

1/2 at ED Rate display

1/1 at ED Rate display
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6.2 Setting Restrictions

6.2 Setting Restrictions

The setting items of the ED have the following restrictions.

Bit Rate

The bit rate rage varies with the bit rate specifications and the
availability of the Option 090.

The bit rate setting range indicates the following table.

Table 6.2-1 Bit Rate Specifications and Bit Rate Setting Range

Bit Rate (kbit/s)

Without Option 090 With Option 090

Variable 8 500 000 to 11 320 000| 8 000 000 to 12 500 000
Variable-1/2 4 250 000 to 5 660 000 4 000 000 to 6 250 000
Variable-1/4 - 2 000 000 to 3 125 000
Variable-1/8 - 1 000 000 to 1 562 500
Variable-1/16 - 500 000 to 781 250
Variable-1/32 - 250 000 to 390 625
Variable-1/64 - 125 000 to 195 312

Bit Rate
Specifications

When Option 090 is not installed and PPG bit rate is 3 075 000 kbit/s or

under, ED bit rate does not follow PPG even if Tracking is set to On. =
3
Bit Rate Standard =
The following specifications can be selected when Option 090 is added. 0%
o
Variable-1/4 e 0C24 o+
Variable-1/8 e OC48/STM-16 o
Variable-1/16 e OTU-1 =]
Variable-1/32 e CPRI
Variable-1/64 e CPRI-2
1GFC e CPRI-4
2GFC e CPRI-5
1GbE e CPRI-10
2GbE e OBSAIRP3
Infiniband e OBSAIRP3x2
0OC3/STM-1 e OBSAIRP3x4
0C12/STM-4 e OBSAIRP3x8
Threshold

The threshold power voltage for Data In or Data In connectors cannot

be set individually.
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Chapter 6 Measuring Bit Error

Data Input Condition

When the following model name and options are used, only Optical and
Electrical Single-Ended Data can be selected at Chl.

¢ MP2100A-003

¢ MP2100A-003+005

Optional cannot be selected when Ch2 and the model name and options
other than the above at Ch1 are used.

When the following model and options are used, only Electrical
Single-Ended Data can be selected at Chl.

e MP2100A-007

e MP2100A-007+005

External Attenuation
When [Optical] is selected at Data Input Condition, the values cannot be
entered.

Programmable Pattern
The pattern length is 1305600 bits or less. When the file data length
exceeds 1305600 bits, up to 1305600 bits test patterns are used.
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6.3 Procedure of Measuring Bit Error Rate

6.3 Procedure of Measuring Bit Error Rate

The following figure shows the basic procedure for measuring the bit
error rate.

Set Auto Sync to ON.

v

Set Auto Sync threshold

Track bit rate and
pattern at PPG?

rate.

\4 ¢
Set Tracking Set Tracking
to Off. to On.

v

Set bit rate standard. |

Is pattern Yes
Programmable

Pattern?

A4
Yes Set Sync Control Set Sync Control
Is bit rate standard t ON
Variable? TL to OFF. : .
No Set bit rate.
| Set Frame Position. |
Y ‘V
Set pattern. | | Set Gating Cycle. |

Yes

Is pattern
Programmable
Pattern?
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Set pattern file.
No .
Set Gating
period.
\ 4
|Set positive/negative Iogic.| <
< Set Gating Current
. to On.
| Set termination method. |
| Set threshold voltage. | Touch ED Result button
and Start.
Use external Yes
attenuator? End
No
Set external Input external
attenuation to 0. attenuation factor.

v

Figure 6.3-1 Basic Procedure of Bit Error Rate Measurement
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Chapter 6 Measuring Bit Error

6.4 Setting Conditions for Error Detection

The conditions for detecting bit errors must be set.
Signal input terminal

The signal input terminals for the ED are the ED1 and ED2 Data In
connectors and Data In connector on the panel.

The ED1 connector supports ED_Ch1 and the ED2 connector supports
ED_Ch2.

When using the MP2100A-003 and MP2100A-003+005, the optical input
connector can be selected as the ED_Ch1 signal input terminal.

In the case of the MP2101A, only the electrical input connector is
supported.

The signal input terminals for ED1 and ED2 are AC coupling. The block

diagram for input terminal is as shown below.

Data In
N |
J B *
Threshold voltage {
Data In
N |
J I

Figure 6.4-1 Input Terminal Block Diagram
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6.4 Setting Conditions for Error Detection

/\ CAUTION

The impedance of the electrical input connector is 50 Q.
Measurement may not be performed correctly if a coaxial
cable with another impedance is used.

Do not impress a DC voltage of more than 2 V at the ED1
Data In and Data In connectors.

Do not impress a DC voltage of more than 1 V at the ED2
Data In and Data In connectors.

The internal circuit may be damaged.

The optical inputs for MP2100A-003 and MP2100A-003+005 are AC
coupling.
The input terminal block diagram is as shown in the below figure.

+V

W)

O/E Data In | |7+

Threshold Voltage ——

Figure 6.4-2 Optical Input Terminal Block Diagram (MP2100A-003)
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Chapter 6 Measuring Bit Error

Select the signal input terminal depending on the Data Input Condition
[Differential 50 Ohm]: Signal input terminal for both Data In and Data
In connectors. The differential voltage of each
signal input to two connectors is the input voltage.
[Electrical Single-Ended Datal:
Signal input terminal for Data In connector
[Electrical Single-Ended XDatal:
Signal input terminal for Data In connector
[Opticall: Signal input terminal for optical connector (O/E Data In)

Attenuator Factor (External Attenuation)

When installing the fixed attenuator in the Data In and Data In
connectors of the MP2100A/MP2101A, input the attenuation (dB) of the

fixed attenuator.
The threshold voltage calculated to the input voltage of the attenuator is
displayed.
The calculation formula is as follows:
Calculated Threshold Voltage = Threshold Voltage x 10”(attenuation/20)

Threshold Level

Voltage level for evaluating “1” and “0”.
The input terminals are AC coupled, so set a voltage corresponding to the

signal waveform excluding the DC components.

The following figure shows the waveform input to the connector and the

waveform excluding DC components when the input signal level is

LVPECL.
Voltage (V) Voltage (V)
A A
)
2_/_ 1_/_ o J W, 2 Threshold level
1 1 /
G >Time (==t =—=x—f==g=—== lt — =5—>Time
- Waveform input to Data In connector i Waveform without DC components

Figure 6.4-3 Waveform with Target Threshold Level
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6.4 Setting Conditions for Error Detection

Logic

Select the positive logic (POS) or negative logic (NEG).

Voltage (V)

\I/qug\lljéform to oT /_W /_W /__\ >» Time
the Data In }_/ L_j L__j L_f

connector

e omio T\ (T T -
the Data In O‘LJ D ) Tme

connector

logc POS O 1 0 1 0 0 1 1 O
NEG 1 O 1 0 1 1 0 0 1

Figure 6.4-4 Values Defined as Input Waveform

Pattern

The ED compares the received bit string and the internally generated bit
stream bit-by-bit and evaluates it differences as it errors.

As a result, set the same pattern at the PPG and ED.

For PRBS, since it is possible to predict the bits received next from the
received bit string, the time required for pattern synchronization can be
much shorter than for a Programmable Pattern.

There are two synchronization methods depending on the pattern length
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for Programmable Pattern.
SYNC Control: OFF The entire pattern bits and received bit string are

compared.

SYNC Control: ON  When the pattern length is 128 bits or more, 64
bits starting from the bit specified at Frame
Position and the received bit string are compared.
When all 64 bits are in agreement, the data from
bit 65 is compared. When the pattern length is 127
bits or less, the entire received bit string and data

are compared.

All data bits are compared and when the obtained bit error rate is lower
than the bit error rate is set at Auto Sync Threshold, pattern

synchronization is evaluated as having been obtained.
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Chapter 6 Measuring Bit Error

To shorten the pattern sync time when SYNC Control is ON, set the
value of the 64-bit string which is not duplicate in other portion in the
same string to Frame Position in programmable pattern.

The pattern synchronization takes much time if there are multiple 64-bit
strings, which is the same as 64-bit string used for the same string
synchronization detection.

+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F
000000 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
000010 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
000020 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
000030 55 55 55 55 55 55 55 55 55 55 55 55 55 55 565 55
000040 00 01 02 03 04 05 06 07 08 09 OA 0B 0OC OD OE OF
000050 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
000060 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
000070 30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
000080 40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F
000090 50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F
0000A0 60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E G6F
ooooBO 70 71 72 73 74 75 76 77 78 79 7TA 7B 7C 7D 7E 7TF

Figure 6.4-5 Programmable Pattern Example 1

Figure 6.4-5 shows an example of programmable pattern when pattern
length is 1536 bits.

In this example, 64 bytes from the programmable pattern header have
the same value of 0x55, so the header 512 bits is a repeating pattern of
alternating 1s and Os.

When Frame Position is set to 1 in this programmable pattern, the 8
bytes of data from address 0x000000 to address 0x000007 are used to
detect pattern synchronization.

There are 224 points between address 0x000000 and address 0x000038
with these 8 bytes match. The data remaining after these 8 byte data
matches is compared and the proportion of matched bits in the entire
programmable pattern is 1:224. When pattern synchronization
processing is performed with this type of pattern, the time required to

obtain synchronization becomes longer.
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6.4 Setting Conditions for Error Detection

512 bits
/\
- N
Received bit string 101010101010101010......... 101010101010101010101010....
Detected bit string 1010101010......... 101010101010
— )
Y
64 bits

Figure 6.4-6 Pattern Detection Bit String when Frame Position is 1

The bit string used at pattern synchronization must occur at least once
within the programmable pattern.

In the example in Figure 6.4-5, when the Frame Position is 513, the bit
string between addresses 0x000040 and 0x000047 is used to detect
pattern synchronization. This 8-byte bit string appears once in the
programmable pattern. As a result, if these 64 bits and the received bit
string match, pattern synchronization is obtained.

If there is no bit string appearing at least once in the programmable

pattern, the bit string appearing the least number of times is set at

Frame Position.

+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F
000000 00 01 02 03 04 05 06 07 08 09 OA OB 0OC OD OE OF
0ooo10 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E A1F
000020 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
000030 30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3JF
000040 40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F
000050 50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F
000060 60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F
000070 70 71 72 73 74 75 76 77 78 79 7TA 7B 7C 7D 7E
000080 00 01 02 03 04 05 06 07 08 09 OA OB 0OC OD OE OF
000090 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E A1F
0000A0 20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
0000BO 30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3JF
0000CO 40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F
0000EO 50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F
O0000EO 60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F
0000FO 70 71 72 73 74 75 76 77 78 79 7TA 7B 7C 7D 7E
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Figure 6.4-7 Programmable Pattern Example 2

Sometimes pattern synchronization is obtained at the wrong position

depending on the user data pattern.
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Chapter 6 Measuring Bit Error

An example is shown in Figure 6.4-7. There is just one bit different
between data addresses 0x000000 to 0x00007F and addresses 0x000080
to 0x0000FF.

When Frame Position is set to 1 at this programmable pattern, the 8
bytes of data from address 0x000000 to 0x000007 are used to detect
pattern synchronization.

The matches for these data bytes are between received bit string
addresses 0x000000 and 0x000007, and addresses 0x000080 and
0x000087. There is no bit error in the former but there is one bit error at
bit 1024 in the latter. In this case, the bit error rate is 9.77 x 104

When the bit error rate (Sync Threshold) used to evaluate pattern
synchronization is set to 103, since the generated bit error rate is lower
than this value, the equipment evaluates pattern synchronization as
having been obtained.

To prevent obtaining pattern synchronization at the incorrect position
like this, the Sync Threshold bit error rate must be smaller than the
reciprocal number of the programmable pattern length. For example,
when the pattern length is 16,384 bits, Sync Threshold should be 1E-5.

Pattern Sync
Auto SYNC sets the pattern sync method.

[Onl]: If the bit error rate set at Sync Threshold is exceeded, patterns
synchronization is evaluated as lost and synchronization

processing is performed.
[Off]: Pattern synchronization processing is not performed.

Set Auto Sync to [On] at measurement start.

After pattern synchronization processing, if there are bit errors
exceeding the bit error rate set at Sync Threshold, leave pattern
synchronization processing set to [On].

After pattern synchronization processing, even if there are bit errors
exceeding the bit error rate set as Sync Threshold, set to [Off] when not
processing the pattern synchronization.

Bit error rate for executing pattern synchronization processing

Auto SYNC Threshold sets the bit error rate for starting or stopping

pattern synchronization processing.

The bit error rate for starting pattern synchronization processing (sync
processing start level) must be set to a larger value than the bit error
rate for stopping pattern sync processing (sync processing stop level).

This offers a method for starting/stopping pattern sync processing using
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6.4 Setting Conditions for Error Detection

hysterics.
The following figure shows the sync processing start and stop levels
when 1E-2 are selected at Sync Threshold.

Sync Processing Start Level

Y

———— | | —F—+—+—+++—> Bit error rate

\A

A
A

Sync Loss

Indicator: Gray i Sync Loss Indicator: Red

Sync Processing Stop Level
Figure 6.4-8 Bit Error Rate at Pattern Sync Processing
Start/Stop Level

When selecting [INTI, the bit error rates vary depending on the Test
Pattern types, pattern length and Sync control settings.

The following table shows the sync processing start and stop levels for
each Sync Threshold selection.
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Chapter 6 Measuring Bit Error

Table 6.4-1 Bit Error Rate when Threshold setting is INT
Bit Error Rate
Test Sync Pattern Sync Sync
Pattern Control Length Processing Processing
Start Level Stop Level
PRBS - 201
(n=7,9, 15, |2.5x102 1.56x1072
23, 31)
Programma |OFF 2to 16 2.5x1072 1.56%x1072
ble Pattern 17 to 160 5.0x1073 1.56x1073
161 5.0xX107™ 1.56x1074
to 1,600
1,601 5.0x1075 1.56x1075
to 16,000
16,001 1.0x1075 6.25%107¢
to 80,000
80,001 5.0x1076 3.13%x1076
to 160,000
160,001 2.5%1076 1.56x1076
to 320,000
320,001 1.9x1076 7.81x1077
to
524,288
524,289 9.54x1077 3.91x1077
to
1,048,576
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6.4 Setting Conditions for Error Detection

Table 6.4-1 Bit Error Rate when Threshold setting is INT (Cont’d)

Bit Error Rate
Test Sync Pattern Sync Sync
Pattern Control Length Processing Processing
Start Level Stop Level

Programm | ON 128 1.95%x10™ 1.56%x10™
able to 5,120
Pattern 5,121 9.77x107 7.81x1074

to 10,240

10,241 1.95x1075 1.56x1075

to 51,200

51,201 9.77x1076 7.81%x1075

to 102,400

102,401 4.88%x1076 3.91x1076

to

204,800

204,801 3.26x1076 2.60x1076

to

307,200

307,201 2.44%x1076 1.95x1076

to

409,600

409,601 1.91x1076 1.563x1076

to

524,288

524,289 9.54x1077 7.63%X1077

to

1,048,576

Table 6.4-2 Threshold Settings and Bit Error Rate (at 1E-2 to 1E-8)

Bit Error Rate

ThrSeysnhCOId Sync Processing Sync Processing

Start Level Stop Level
1E-2 2.56x1072 1.56x1072
1E-3 2.5x1073 1.56x1073
1E—4 2.56x1074 1.56x1074
1E-5 2.5x1075 1.56x1075
1E-6 2.56%x1076 1.56x1076
1E-7 2.5x1077 1.56x1077
1E-8 2.5x10°® 1.56x10°8
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Chapter 6 Measuring Bit Error

The setting procedure of the error detection conditions is as follows:

1. When changing the bit rate and pattern of the PPG and applying the
changing settings to the ED touch the Tracking button and set to
[On].

When setting to [Onl, go to the step 6.
When setting to [Off], go to the step 2.

2.  'Touch the Bit Rate button and select the standard.
Set the same standard of the PPG.

3.  When setting the bit rate standards to Variable, Variable-1/2,
Variable-1/4, Variable-1/8, Variable-1/16, or Variable-1/32, touch the
Bit Rate test box. And then, enter the same value of the PPG.

For the setting range of the bit rate, refer to Table 5.5-1 “Bit Rate

Specifications and Setting Range”.

4. Touch the Test Pattern button and select the pattern.
Set the same pattern of the PPG.

5. Set Logic to [POS] or [NEGI.
6. Touch the Data Input Condition button.
Select the connector receiving the signal from the followings:
e MP2100A-003, MP2100A-003+005 Ch1
[Opticall: O/E Data In connector
[Electrical Single-Ended Datal: Data In connector
e MP2100A-001, MP2100A-001+005, MP2101A Ch1, Ch2
[Differential 50 Ohm ]: Data In and Data In connector
[Electrical Single-Ended Datal: Data In connector
[Electrical Single-Ended XDatal: Data In connector
e MP2100A-003+005, MP2100A-007+005, Ch2
[Differential 50 Ohm ]: Data In and Data In connector
[Electrical Single-Ended Datal: Data In connector
[Electrical Single-Ended XDatal: Data In connector
8. Touch the External ATT test box.
9. When inserting the fixed attenuator to the Data In and Data In

connectors, enter the attenuation (dB). When not inserting the
attenuator, enter 0.

10. Touch the Threshold text box.
11. Enter the threshold voltage.

When Test Pattern is set to Programmable Pattern, follow the
procedure below.

12. Touch the Programmable Pattern button and open the file dialog
box.
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6.4 Setting Conditions for Error Detection

13.

14.
15.

Select the same file as that of the Programmable Pattern of the

PPG.
Touch the Frame Position text box.

Enter the frame head position.

/A\ CAUTION

When attenuators are connected to both the Data In and
Data In connectors, use attenuators with the same
attenuation. If the amount of attenuation is different, the
displayed threshold voltage and the actual threshold
voltage may be different.

If the input voltage to the attenuators is either more than 5
V or less than -5 V, check that the power consumed by the
attenuators does not exceed the rated power.

Check that the voltage of the signal attenuated by the
attenuators does not exceed the voltage displayed at the
Data In and Data In connectors.
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Chapter 6 Measuring Bit Error

6.5 Setting Measurement Conditions

To set how to measure bit error:

Set Gating Cycle at Gating.

[Single]: Performs measurement until the time set at the measurement
period is exceeded.

[Repeat]: Performs measurement until ER Result button display becomes
[Stopl.

The bit error rate returns to 0 at each measurement period.

[Untimed]: Performs measurement until ER Result button display
becomes [Stop].

The bit errors are accumulated.

The following figure shows the relationship between the Gating Cycle

setting and the change in the displayed bit error count.

. Set button to Stop.
Bit error count Measurement period

Single T :
]

0 i > Time
|
Repeat T i
i

0 : > Time
]
|
|
Untimed ;
|
|
)

0 i > Time

Figure 6.5-1 Gating Cycle Settings and Bit Error Count

Bit error measurement Period
The Gating Period can be set when Gating Cycle is Single or Repeat.
The time can be set from 1 second to 9 days 23 hours 59 minutes 59

seconds.
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Measurement method

The ED Result display can be refreshed either in real time (approx. 1 s

intervals) or when the progress bar reaches 100%. The display method is

set at Current of Gating.

[On]: Updates measurement results in real time.

[Off]: Updates measurement results when progress reaches 100% for
either Single or Repeat Gating Cycle.
Updates measurement results when measurement stops for
Untimed Gating Cycle.

The setting procedure of the measurement conditions is as follows:

1. Touch the Gating Cycle button and select the measurement method
as follows:
[Repeat]
[Single]
[Untimed]

2. When Gating Cycle is Repeat or Single, touch the text box under the

Gating Cycle and enter the numeric value.
The measurement cycle can be set from 1 second to 9 days 23 hours
59 minutes 59 seconds.

3. Touch [Current] to set the timing for the measurement result.
[On]: Updates measurement results per 100 ms.
[Off]: Displays measurement results per measurement results or

when measurement stops

4. Touch the measurement start/stop button, and set the display to
[Start].
The right lamp of the button is changed to green.
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Measure is displayed at the status display.

The measurement processing rate is displayed.

When pattern synchronization is obtained, the CR Unlock and SYNC
Loss displays are erased.

When Gating Cycle is set to [Untimed], the measurement cycle progress

is displayed every 5 seconds.
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When CR Unlock is displayed in red

The signal input to the connector is not detected. Confirm the following:

o The signal amplitude inputs to the Data In and Data In connectors
are 0.1 V or more.

e The signal transmission bit rate matches the value set at Bit Rate.

e When the signal is input to the O/E Data In connector, the option Low
Pass Filter settings are not applicable.
Example :when the bit rate standard is 10 GbE WAN, Low Pass Filter
is set to 2GFC.

When SYNC Loss is displayed in red

Pattern synchronization has not been obtained; check the following:

e The PPG Test Pattern and ED Test Pattern settings are matched.

e The Logic POS and NEG settings are correct.

e The amplitude of the input signals to the Data In and Data In
connectors is at least twice the threshold voltage.
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6.6 Measurement Result

The following measurement result is displayed in the ED Result.

Start Time: Time when bit error measurement started

Elapsed Time: Time elapsed from start of bit error rate measurement
When Gating Cycle is Single or Repeat, when time exceeds the Time
setting at Gating, the time is reset back to 0.

Remaining Time: Bit error measurement elapsed time subtracted from
time set at Gating Time setting.

ER: The bit error rate is displayed from 0.0001E-18 to 1.0000E-O0.
Mantissa is 0.0000 when the bit error does not occur.
At this time, the numeric part varies depending on the clock
number.

Example:0.0000E-3 Clock count 1000 or more, 9999 or less
0.0000E-4 Clock count 10000 or more, 99999 or less

EC: The occurred bit errors are displayed from 0 to 9999999 or from
1.0000E07 to 9.9999E17.

CC: The received bit count is displayed from 0 to 9999999 or from
1.0000E07 to 9.9999E17.

FREQ (kHz): Clock frequency calculated by the received bit count.
It is the same as the transmission speed (kbit/s) of the received data.

Alarm Indicator
Error: Displays red when detecting bit error.

CR Unlock: Displays red when clock not generated from received data in
the case of Rate=1/1 or 1/2.
When Option 090 is installed and bit rate is 3 125 000 kbit/s
or less, CR Unlock is not detected. .
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SYNC Loss: Displays red when pattern not synchronized.

When the alarm indicator goes red once, the History Indicator goes
yellow when the cause of the alarm is removed, indicating that an alarm
occurred.

When the [History Reset] button is pressed when the History Indicator is
yellow, the yellow display disappears.
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6.7 Saving Measurement Results

The measurement result of the saved bit error is as follows:

Bit Error Measurement Result
CC (Clock Count)

EC (Error Count)
ER (Error Rate)
Frequency

Start Time

Stop Time

Test Pattern

Anritsu;MP2100A;01.00;TXT
Pattern PRBS2/23-1

Option 03,05,90

Start 2009/12/06 11:50:47 End 2010/07/06 16:05:55

| Total INS OMI
+
ER | 2.0000E-08 8.0000E-02 1.2000E-0
EC | 1.0000E+09 4.0000E+08 6.0000E+08
Frequency Clock Count
10312500kHz 6.1875E+11

Figure 6.7-1 Text File Example
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6.7 Saving Measurement Results

Anritsu;MP2100A;01.00;CSV

Pattern,PRBS2"23-1

Option,01,05

Start,2010/07/06 11:50:47,End,2010/07/06 11:51:47

,Total
ER,2.0000E-08
EC,12375

Frequency,Clock Count
10312500kHz,6.1875E+11

Figure 6.7-2 CVS File Example

Procedure
1. Touch [System Menul.

2.  Touch [Savel].

3. Select from [Alll, [PPG/ED Ch1], or [PPG/ED Ch2].
When selecting [All], the measurement results for the PPG/ED Ch1
and PPG/ED Ch2 are saved.

4. Touch [Result].
The file name input dialog box is displayed.

When saving the file as the displayed file name, touch [OK].

6  Touch the right button of the text box when editing the file name.
The software keyboard is displayed.
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7  Input the file name.

8  When changing the file name, touch [OK], and when canceling the
procedure, touch [Cancell and go back to the step 4.

The measurement result file is saved in the following folder.

C\Program Files\Anritsu\MP2100A\MX210000A\UserData\Result\CSV
C:\Program Files\Anritsu\MP2100A\MX210000A\UserData\Result\TXT
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This chapter explains how to measure waveforms of periodic signal in

time.
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Chapter 7 Observing Waveform

7.1 EYE/Pulse Scope Screen

7.1.1 Sampling scope features

The sampling scope, measuring the waveform, has the following main
features.

e Data collection method
Trigger clock frequency setting, eye mode/pulse mode display, and
waveform cumulative display

e Clock Recovery
Frequency bandwidth of clock recover unit and loop filter settings
The clock recovered from the input data is output at the panel CRU
Out connector.

e Screen Scale settings
Screen vertical and horizontal axis scales

e Waveform analysis
Measuring Parameters for evaluation of the waveform such as rise
time and jitter




7.1 EYE/Pulse Scope Screen

7.1.2 Description of items on the EYE/Pulse Scope window

Touch [EYE/Pulse Scope] at the top menu, and then the EYE/Pulse Scope
result window is displayed.

Measurement
Channel A trace display dialog display Time dialog display
Setup dialog Amplitude Channel B
GND level display dialog display trace display
EYE/P ulse Scope Samples: 0-0.05/10.0s
CHA On | Setup Measure Amplitude Time ‘ CHB On Sa:;;'::ng .} Sampllng Start/stop
Channel A— / ——Channel B Top level display
Top level Scale self adjustment
display
l____Channel B Level scale display
Channel A—— Screen deletion
Level scale
display Amplitude ]
Seale | ___—Channel A Level scale setting
Channel A P SO AR OSSO NOSRN FUSUUOY NSO AR - | __Channel A Level offset setting
Level offset : Offeen ]
display | —Channel B Level offset display
5 sealei———Channel B Level scale setting
Channel A
GND level ofiet i———Channel B Level offset setting
display ——Channel B GND level display
Scale time— Scale | Scale time setting
display H ‘ y
Channel  Current Average d Dev Min Max okt T——Offset time Setting
Offset time || pco A %s
dISplay Rise Time A ;’ .
e e p i Marker panel display
I I
Waveform Measurement Bit rate Right side Measurement
display area result/marker  display time display  result/marker display
display area switch

Figure 7.1.2-1 Result Window
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Chapter 7 Observing Waveform

Touching [Setup] — [Measure] — [Amplitude] — [Time] displays the dialog

box.

Touching [Marker] displays the marker panel.

Setup Dialog

Touch [Setup] shown in Figure 7.1.2-1 to display the Setup dialog shown

in Figure 7.1.2-2.

EYE/Pulse Scope Setup
General Utilities

Sampling

Sampling Mode

Number of Samples 8191
Accumulation Type Limited )
Limit Type Time

Time 10.0 sec

Samples 10 million

Waveforms 100 wims

el

Averaging 10 wims

Option

CRU Input |EDi Electrical Single-Ended Data

Refer to ED 1ch Input Condition

CRU Loop BW
1 MHz

CRU Lock Continue Scan

EYE/Pulse Scope Setup X

General | Utilities

Screen Copy

Inverse background |
color On
Waveforms only On =I
Label

NEW Label Add

Delete Label Delete

Trace Memory

Set Reference l Clear Reference l

Ref. Trace Channel ChA&ChB

‘

Maintenance

Temperature
Current: 33.0°C
Last Calibration: 34.3°C

Calibration Application Test

Figure 7.1.2-2 Setup Dialog




7.1 EYE/Pulse Scope Screen

Tab Item Description
General Sampling Mode Switches to Eye/Pulse/ Coherent Eye mode.

Number of Samples Sets the number of samples.

Accumulation Type Sets the accumulation method of the sampling data.

Limit Type Selects the sampling end conditions from time, sampling
count, or frequency.

Time Sets the sampling time.

Sample Sets the number of samples.

Waveforms Sets the waveforms.

Averaging When measuring the pulse mode, set the averaging process
count.

CRU Input In the case of the MP2100A, the input connector of the
clock recovery is displayed.

Crock Recovery When Option 055 is added, the frequency bandwidth of the
clock recovery is set.
The input connector is set at the Data Input Condition of
the ED.

CRU Loop BW Sets the bandwidth of the loopback filter when Clock
Recovery is set to [>8.5Gl.

CRU Lock When Option 055 is added, touch [Continue Scan] to detect
the clock recovery frequency.

Utilities EYE/Pulse Shot Touching [Capture] saves the screen file in the result

window.

Inverse background
color

Sets the color of the save screen at EYE/Pulse Shot.

Waveform Only

On: Saves only the waveform displayed in the Result
window to a file.

Off: Saves the whole Result window to a file.

NEW Label

Adds a new label.

Delete Label

Deletes the displayed label.

Set Reference

Saves the displayed waveform as the reference trace.

Clear Reference

Deletes the reference trace.

Ref . Trace Channel

Sets the channel saved in the reference trace.

Temperature Displays current temperature of the sampling scope and

the temperature when the level is calibrated.
Calibration Calibrates the amplitude level of the sampling scope.
Application Test Runs the self test for the sampling scope.
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Chapter 7 Observing Waveform

Measure Dialog

Touch [Measure] as shown in Figure 7.1.2-1 to display the Measure

dialog box as shown in Figure 7.1.2-3.

Touch the buttons on the Measure Item screen to set the items to be

measured.

(EYEIPulse Scope Measure

Active Channel Selection

Channel A "

Measure ltem l

Off

J

Figure 7.1.2-3 Measure Dialog

Measure ltem

X

=

bl

Amplitude/Time

E off §l

|

Mask Test

|

l Histogram

l l Amplitude Time &Mask l l Amplitude/Time &Histogram l

Figure 7.1.2-4 Selection Screen of Measure Item




7.1 EYE/Pulse Scope Screen

Item Description
Active Channel Selection Selects channel to execute
histogram measurement or mask
test.
Measure Item Selects items to be measured.
Off Sets display of measurement item
to Off.
Amplitude/Time Displays screen to select

measurement items for waveform
amplitude and time.

Mask Test Displays screen to set mask test
pattern, eye margin, and
measurement method.

Histogram Displays screen to set
measurement direction and range
of histogram measurement.

Amplitude/Time&Mask Displays screen to set waveform
amplitude/time and measurement
method of mask test.

Amplitude/Time&Histogram | Displays screen to set waveform
amplitude/time and measurement
method of histogram.

For more information about the measurement setting screen, refer to

7.11 “Measuring Waveform”.
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Amplitude dialog
Touch [Amplitude] as shown in Figure 7.1.2-1 to display the Amplitude

dialog box as shown in Figure 7.1.2-5.

EYE/Pulse Scope Amplitude X

Channel Math Off
Scale Offset
Channel A/B Tracking Off
A B
Scale ‘ 71.5 mV/Div 102.9 uW/Div
offet | 1av | 583w
Attenuation 0dB ‘ 0dB

Attenuation Tracks ED1

Channel Offset

Define Function CHA+CHB
Scale 168.8 my/Div
Offset 0.0 mv

Figure 7.1.2-5 Amplitude Dialog (Optical/Single End Electrical
Receiver)




7.1 EYE/Pulse Scope Screen

Item

Description

Channel Math

[Off]: Displays waveforms for Channel A and
B separately.

[On]: Calculates waveforms for Channel A
and B, and then that calculated result
is displayed as Channel A.

Scale Offset

Sets the level scale for Channel A and B.

Channel A/B [Off]: Sets scales for Channel A and B
Tracking separately.
[On]: Sets scales for Channel A and B as the
same value.
Scale Sets vertical scale.
Offset Sets vertical offset.
Attenuation Inputs attenuation amount for external
attenuation.
Channel A Sets Channel A Attenuation value to same
Attenuation value as set at ED1 External ATT.
Tracks ED1

Channel Offset

Sets Channel A and Channel B waveform
calculation method and level scale for
calculation results waveform.

Define Function

Sets calculation method between channels.

Scale Sets vertical scale for calculation result
between channels.
Offset Sets vertical offset for calculation result

between channels.
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Time Dialog
Touch [Time] as shown in Figure 7.1.2-1, and then the Time dialog box as
shown in Figure 7.1.2-6 is displayed.

EYE/Pulse Scope Time

EYE/Pulse Scope Time

Rate Scale/Offset Scale/Offset
Data Clock Rate
Tracking Bits On Screen 50 Bits
Offset 0.00 Ul
Recalculate Option Pattern Length
Clock Rate 1062 500 KHz
Divide Ratio
Length | 32767 bits
x 8
Skew
Bit Rate 8500 000 Kbps
Channel A 0.0 pico sec
I Acquite Clock Bate Channel B 0.0 pico sec
Divide Ratio Detect

Figure 7.1.2-6 Time Dialog
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7.1 EYE/Pulse Scope Screen

Tab Item Description
Rate Data Clock Rate Sets input data speed, clock frequency, and frequency

dividing rate.

Tracking [Off]: Inputs bit rate to Bit Rate
[Onl: Applies bit rate selected at Master to Bit Rate

Master Sets items affecting clock and bit rate.

Recalculate option | [Clock Ratel: Calculates Clock Rate from Bit Rate and

Divide Rate
[Bit Rate]: Calculates Bit Rate from Clock Rate and
Divide Rate.

Clock Rate Sets clock frequency input to Trigger Clk In connector.

Divide Rate Sets frequency dividing rate (Bit Rate/Clock Rate).

Bit Rate Sets signal bit rate to be measured.

Acquire Clock Rate | Measures clock frequency input to Trigger Clk In
connector.

Divide Ratio Detect | Sets whether to detect frequency dividing ratio of clock
signal input to Trigger Clk In connector.

Scale/Offset Unit Sets units of horizontal axis on screen.
Bits on Screen Sets bit count of the scale horizontal axis on screen.
Offset Sets time on left side of screen.
Pattern Length Sets input data pattern length.

Tracking [Off]:  Input pattern length to Length
[On]:  Sets pattern length selected at Master to Length

Master Sets items affecting clock and Bit Rate.

Length Inputs pattern bit length.
When measuring in Pulse mode, this value is used.

Skew Sets time offset. Setting positive values moves the

waveform to the right.
Setting negative values moves the waveform to the left.

7-11
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Chapter 7 Observing Waveform

7.2 Setting Item List

The setting item is listed as follows.

Amplitude
Channel Math
Off
Channel A/B Tracking
Off
Attenuation
A
B
Offset
A
B
Scale
A
B
On*!
Attenuation A/B
Scale A/B
Offset A/B
Channel A Attenuation Tracks ED1*2
Off
On
On*1
Define Function
CHA+CH B
CHA-CHB
CHB-CHA
Offset
Scale
Auto Scale
CHA
Off
On
CHA
Offset
Scale
CHB
Off
On
CHB
Offset

7712



7.2 Setting Item List

Scale
Clear Display

Marker
Off
On
All Off
Center
X1
Off

X2

Y1

Y2

Measure

Active Channel Selection
Channel A
Channel B

Measurement Item
Amplitude/Time
Amplitude/Time&Histogram
Amplitude/Time&Mask
Histogram
Mask Test
Off

urrojoAep) Suta1asq( [l |

Amp/Time
Add

Average Power (dBm)*3
Average Power (mW)*3
Crossing
DCD
Extinction Ratio*3
Eye Amplitude
Eye Height
Eye Width
Fall Time
Jitter p-p
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Jitter RMS
OMA (dBm)
OMA (mW)
One Level
Rise Time
SNR
Zero Level
Correction Factor
Delete
Eye Boundary
Offset from Crossing

Histogram

Width
Measuring Area Marker
Item
Move
Rise/Fall Time
10/90%
20/80%
Rise/Fall Time Correction
Off
On
Axis
Amplitude
Time

Histogram Marker Center
Marker

X1

X2

Y1

Y2

Mask Test

Eye Mask Select
10GbE FEC
10GbE LAN
10GbE WAN
10GFC
10GFC FEC
1GbE
1GFC
2GbE
2GFC
4GFC
8GFC
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7.2 Setting Item List

8GFC_Elect_Rx
8GFC_Elect_Tx
0C12/STM4
0C192/STM64
0C192/STM64 FEC (G.975)
0C3/STM1
0C48/STM16

OTU-1

OTU-2 1310nm

OTU-2 1550nm

OTU-2 1550nm Expand
OTU-2 Amplified

User Defined
Mask Area Restriction
Off
On
Angle
—90 to 90
Width
0.01 to 1.00
Align Method
Zero/One/ Crossing 7
Mask Alignment
Update g
User Defined &
Alignment Marker g
Display Off &
Display On g
AX é
AY '§°
X1 8
Y1
Mask Margin
—100 to 100 %
Mask Margin Test
Continuous
One Shot
Margin Type
Hit Count
Hit Ratio

Setup
Accumulation Type

Averaging
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Waveforms
Infinite
Limited
Limit Type
Sample
Samples
Time
Time
Waveform
Waveforms
None
Persistency
Persistence Time
Clock Recovery
<2.7G*4
>8.5G*4
CRU Loop BW
1 MHz
2 MHz
4 MHz
8 MHz
Off
CRU Lock
Continue Scan
Label
Delete Label
Delete
NEW Label
Add
Maintenance
Calibration
Application Test
Number of Sampling
509%5
512%6
1021%5
1024%*6
1350%5
2039%5
2048%*6
4093*5
4096%*¢
8191%5
8192%6
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Setting Item List

7.2
16381%5
16384*6
Sampling Mode
Coherent Eye
Eye
Pulse
Screen Copy
Eye/Pulse Shot
Capture
Inverse background color
Off
On
Waveform Only
Off
On
Trace Memory
Clear Reference
Ref.Trace Channel
ChA
ChA&ChB
ChB
Set Reference
Time
Bit on Screen
Data Clock Rate
Tracking
Off
Acquire Clock Rate
Auto Divide Ratio
Clock Rate
Bit Rate
Divide Rate
Recalculate Option
Clock Rate
Bit Rate
Bit Rate
Clock Rate
On*2
Master
PPG1
PPG2*7
ED1
ED2*7
Offset

717
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Chapter 7 Observing Waveform

.1
v
g
g
5
v6:
r:

Pattern Length
Tracking
Off
Length
2 to 16777216
On*2
Master
PPG1
PPG2*7
ED1
ED2*7
Skew
Channel A
Channel B
Unit
Time
Ul

Only MP2100A-001 and MP2102A-021 applicable

Only MP2100A applicable

Only MP2100A-003, MP2100A-007 and MP2102A-023 applicable
When MP2100A-055 or MP2102A-055 installed

When Sampling Mode is Eye

When Sampling Mode is Coherent Eye or Pulse

Only MP2100A-005 applicable
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7.3 Setting Restrictions

7.3 Setting Restrictions

The settings restrictions vary depending on the model name and options.

MP2100A-001, MP2102A-021

The measurement results of Average Power (dBm), Average Power (mW),
Extinction Rate, OMA (mW), and OMA (dBm) at Amplitude/Time of the
Measurement dialog are invalid.

MP2100A-003, MP2100A-007, MP2102A-023
Channel A/B Tracking and Channel Math at the Amplitude dialog are not
displayed.

MP2102A-021/023

Data Clock Rate at the Time dialog can only be set to Off.

Pattern Length at the Time dialog can only be set to Off.
Attenuation Tracking at the Amplitude dialog can only be set to Off.

MP2100A-052

e Set Master of Data Rate Tracking to PPG1 when setting Reference
Clock of PPG to Synchronized. When setting Master of Data Rate
Tracking to PPG2, the waveform is not displayed properly with the
different bit rate at CHA and CHB.

e If connecting the full-rate clock of Option 052 to the Trigger Clk
terminal, set Tracking of Data Clock Rate in Time dialog to Off.
Setting to On will result in loss the trigger synchronization.

MP2100A-055, MP2102A-055
Clock Recovery, CRU loop BW and CRU Lock of the Setup dialog can only
be set when Option 055 is installed.
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Chapter 7 Observing Waveform

7.4 Measurement Procedure

The following figure shows the basic measurement procedure.

Calibration
required?

Yes

N

No No

Perform calibration.

Set pattern length.

Yes Input measurement signal to

either ChAor Ch B In*.

Using clock
recovery unit
(CRU)?

No 1 Connect Trigger :
Set ChAorChB
Input clock signal to Clk Inand CRU display to On.
Trigger Clk In connector Out connectors
y
“ Start sampling.
\ 4
Set Bit Rate. v
Adjust scale.
Set Clock Frequency/Clock| y
Divide ratio. Measure waveform.
y
X Stop sampling.

Set EYE/pulse mode. 5

Save measurement

y
End

Sets data acquired method.

Figure 7.4-1 Basic Measurement Procedures
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7.6  Calibrating Sampling Scope

7.5 Calibrating Sampling Scope
7.5.1 Calibrating Level

The amplitude accuracy of the sampling scope is guaranteed after
performing calibration.

When the calibration is required, the error message "Calibration is
required" is displayed at the Setup dialog in red.

Perform the calibration, when using the MP2100A/MP2102A initially or

the message is displayed.
The calibration procedures are as follows:

1. Check that no signals are input to the front-panel Data In (A In) or
ChAlIn, Data In(BIn)or Ch B In, Trigger Clk In connectors.

2. Touch [Setup] to display the Setup dialog.
3. Touch the [Utilities] tab.

4. Touch [Calibration], and then the message is displayed to confirm

that the signal is not input to the connector.

Calibration g

jj) Turn off or disconnect all data and clock input signals.
Click Ok fo continue.

oK Cancel ‘

5. Touch [OK].

urrojoAep) Suta1asq( [l |
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Chapter 7 Observing Waveform

Upon completion of the calibration, a dialog box appears and gives you
the calibration result.

Calibration

j‘) Calibration Failed. Turn off the signal or disconnect all cable from the equipment.

When the Calibration of CHA and CHB Fails

Calibration

i) Calibration Failed. Turn off the signal or disconnect cable of CHA from the equipment.

When the Calibration of CHA Fails

Calibration

\i‘) Calibration Failed. Turn off the signal or disconnect cable of CHE from the equipment.

When the Calibration of CHB Fails

Figure 7.5.1-1 Calibration Result Display (When Calibration Fails)

Calibration

\i‘) Calibration complete.

Figure 7.5.1-2 Calibration Result Display
(When Calibration Is Successful)

If the calibration fails, follow the instruction that applies to your

situation, and then retry from step 2.

When your instrument is the MP2100A BERTWave:

e Check that the coaxial cable is not connected to any of the Data In(A
In), Data In(B In) and Trigger Clk In connectors on the front panel.

e If it is required to keep the coaxial cables connected to the Data In(A
In), Data In(BIn) and Trigger Clk In connectors on the front panel,
check that the connectors do not receive any incoming signal.
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7.6  Calibrating Sampling Scope

When your instrument is the MP2102A BERTWaveSS:

e Check that the coaxial cable is not connected to any of the Ch A In, Ch
B In and Trigger Clk In connectors on the front panel.

e Ifit is required to keep the coaxial cables connected to the Ch A In, Ch
B In and Trigger Clk In connectors on the front panel, check that the
connectors do not receive any incoming signal.

After the following operations, CAL alarm is displayed on the screen. When
the CAL alarm is displayed, calibrate the level.

e Change [Sampling Mode] on the Setup dialog.
e When Sampling Mode is [Pulse] or [Coherent Eyel, change [Pattern
Length] on the Time dialog.

H Cope

‘ CHA On

Setup ‘ Measure ‘

CALAlarm

Figure 7.5.1-3 CAL Alarm Display
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7.5.2 Performing Self Test

Perform the self test in the following cases:

e When the error message is displayed after level calibration referring
to 7.5.1 Calibrating Level

e When the noise voltage is over the specified value shown in Appendix
A when the signal is not input

e When the waveform is not displayed, the displayed waveform
amplitude and bit cycle is different from the expected value, and the

equipment operation and measurement results are abnormal.

The application self test runs following items.

e Power
e Frequency
e Amplitude

If the test result is normal, “passed” is displayed, on the other hand, if
the test result is abnormal, “failed” is displayed.

The self test procedures are as follows.

1. Check that no signals are input to the front-panel Data In (A In) or
ChAlIn, Data In (BIn)or Ch B In, Trigger Clk In connectors.

2. Touch [Setup] to display the Setup dialog.
3. Touch the [Utilities] tab.
4. Touch [Application Test]. The self test dialog is displayed while the

self test is running.

5. After the self test is completed, the result is displayed.
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7.6  Calibrating Sampling Scope

When the power supply test result is failed:
1. When the power voltage is displayed, record the value.

2. Turn off the power supply.

3. Confirm that the power voltage supplied to the MP2100A/MP2102A
is 100 to 120 VAC or 200 to 240 VAC.

4.  When the power voltage does not have any faults, turn on the power
supply.

5. Perform the self test again.

6. If the power supply test result shows “failed”, contact an Anritsu
Service and Sales office.

When the frequency test result is failed:

1. Check that no signals are input to the Trigger Clk In connector.

2. Perform the self test again.

3. If the frequency test result shows “failed”, calibrate the sampling
scope again. And then, perform the self test again. Nonetheless, in

cases where the test result fails, contact an Anritsu Service and
Sales office.

When the amplitude test result is failed:
1. Check that no signals are input to the Data In (A In) or Ch A In,
Data In (B In) or Ch B In connectors.

2.  Perform the self test again.

3. If the amplitude test result shows “failed”, calibrate the sampling
scope again.
4. Perform the self test again.

5. Nonetheless, in cases where the test result fails, contact an Anritsu
Service and Sales office.
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7.6 Setting Clock Recovery and Rate

The trigger clock synchronized with the input signal is required to collect
data.

The MP2100A can use the synchronized clock (Sync Out) of the internal
PPG and ED.

When using the MP2100A with Option 055, the clock can be generated
form the signal input to Data In (AIn) or Data In (B In).

When using the MP2102A with Option 055, the clock can be generated
form the signal input to CRU In.
When using Option 055 Clock Recovery Unit, connect the CRU Out and

Trigger Clk In on the front panel using a coaxial cable.

After the trigger clock is input to the MP2100A/MP2102A, the bit rate,
clock rate, and divide rate is set.

The bit rate is the signal input to Ch A or Ch B.
The clock rate is the frequency of the trigger clock.
Divide Rate is the rate between data bit rate and clock rate.

The value should be inputted to complete the following formula.

Bit Rate = Clock Rate x Divide Rate

/\ CAUTION

e The impedance of the Trigger Clk In connector is 50 Q.
Measurement may not be performed correctly if a cable
with another impedance is used.

e The amplitude of the signal input to the Trigger Clk In
connector is 2 Vp-p max. This is equivalent to + 10 dBm
for a sine-wave signal. Inputting a signal with a larger
voltage risks damaging the internal circuits.
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7.6 Setting Clock Recovery and Rate

7.6.1 Setting Clock Recovery Unit

The Option 055 Clock Recover Unit (CRU) can generate a clock from the
signal collecting data.

The waveform can be measured using the generated clock.
The following can be set using the clock recovery unit.

e CRU Input (MP2100A only)
e Clock Recovery
e CRU Loop BW

CRU Input sets the input connector for the clock recovery unit.
Clock Recovery sets the output On/Off and frequency range.

CRU Loop BW is the loop filter bandwidth used at the frequency control

circuit for CRU.
| CRU Out
CRU In % /\/ |
—>
Input signal Phase Comparator  Loop filter Voltage Buffered Amp

Control Osc

Figure 7.6.1-1 Block Diagram of Clock Recovery Unit

Although the frequency band is wide, instantaneous frequency
fluctuations can be buffered. The communications standards specify the

loop filter bandwidth used to measure jitter.
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/\ CAUTION

e The impedance of the CRU In and CRU Out connectors
is 50 Q. Measurement may not be performed correctly if
a cable with another impedance is used or if the
impedance of the connected device is not 50 Q.

e The output voltage of the CRU Out connector is 0.5 to
1.5 Vp-p. Check that the output voltage does not
exceed the connected device maximum input
specifications. If it does, connect an attenuator to the
CRU Out connector.
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/\ CAUTION

e The amplitude of the signal input to the CRU In
connector is 2 Vp-p max. This is equivalent to + 10 dBm
for a sine-wave signal. Inputting a signal with a larger
voltage risks damaging the internal circuits.

Procedure (MP2100A)

1. Connect the Trigger CLK In and CRU Out connectors on the front
panel using a coaxial cable.

2. Touch [PPG/ED 1chl].

3. Touch [EDI.

4. Select the Data Input Condition button for Clock Recovery from the
following:
[Electrical Single-Ended Datal: Data In(A In) as input connector
[Electrical Single-Ended XData]: Data In(B In) as input connector
[Opticall: O/E Data In as input connector

5. Touch [EYE/Pulse Scope].

6. Touch [Setup].

7. Touch the Clock Recovery button to select CRU Band from the
following items.
[Off]: Turn off the clock output to CRU Out connector
[<2.7]: Sets the CRU from 0.1 to 2.7 GHz.
[>8.5]: Sets the CRU from 8.5 to 12.5 GHz.

When setting to [<2.7] or [>8.5], “*CRU Valid” is displayed.
8. When Clock Recovery is [>8.5], select the CRU loop BW from the
following:

(1 MHz], [2 MHz], [4 MHz], [8 MHz]
9. Touch [Timel].
10. Set the divide rate to 1.
11. Touch [Acquire Clock Rate] at Acquire Clock Rate.
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7.6 Setting Clock Recovery and Rate

Procedure (MP2102A)

1. Connect the Trigger CLK In and CRU Out connectors on the front
panel using a coaxial cable.

2. Input the signal to the CRU In connector of the front panel.

3. Touch [Setup].

4. Touch the Clock Recovery button to select CRU Band from the
following items.
[Off]: Interrupts clock output to CRU Out connector
[<2.7]: Sets the CRU from 0.1 to 2.7 GHz.
[>8.5]: Sets the CRU from 8.5 to 12.5 GHz.
When setting to [<2.7] or [>8.5], “*CRU Valid” is displayed.

5.  When Clock Recovery is [>8.5], select the CRU loop BW from the
following:
(1 MHz], [2 MHz], [4 MHz], [8 MHz]

6. Touch [Time].

7. Set the divide rate to 1.

8. Touch [Acquire Clock Rate] at Acquire Clock Rate.

Note:

When not using the clock recovery unit, set CRU Band to [OFF].

The clock recovery may not be generated if the input signal

frequency to the clock recovery is out of CRU Band. In that case,
the [PLL Unlocked] is displayed.

When using the clock recovery unit, the bit rate displayed on the
right bottom side of the waveform area might not be an expected
value. In this case, touch [Continue Scan] at the CRU Lock.

urrojoAep) Suta1asq( [l |

7-29



Chapter 7 Observing Waveform

7.6.2 Setting Bit Rate
1. Touch [Time].
2. Touch the Tracking button at Data Clock Rate, and set to [Off].
3. Touch the Recalculate Option button to select [Clock Rate].
4. Touch the Divide Rate text box.
5. Input the divide rate.
6

Touch the Bit Rate text box to input the bit rate.
The clock rate is calculated using the divide rate and bit rate.

The bit rate and divide rate are set so that the clock rate is set to 15
000 000 kHz or less.

When using the MP2100A, the bit rate for the PPG and the ED can be
set to the bit rate for the sampling scope using the following procedures.

1.  Touch [Time].

2. Touch the Tracking button at Data Clock Rate, and set to [Tracking
Onl].

3. Touch the Master button of Data Clock Rate and select from the
following units matching the bit rate.
[PPG1]: PPG/ED Chl PPG
[PPG2]: PPG/ED Ch2 PPG

When the MP2100A-005 1s added, this can be selected.

[ED1]:  PPG/ED Chl ED

[ED2]:  PPG/ED Ch2 ED

When the MP2100A-005 1s added, this can be selected.
When selecting Master, the bit rate, divide rate, and clock rate
values are reflected.
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7.6.3 Setting Clock Rate and Divide Rate

The bit rate can be set by measuring the clock rate from the signal input

to the Trigger Clk In connector of the front panel.

1
2
3.
4

Touch [Time].
Touch the Tracking button of the Data Clock Rate to set to [Off].
Touch the Recalculate Option button to select [Bit Ratel.

Touch [Acquire Clock Rate].
The frequency is displayed in the Clock Rate text box.
Confirm the waveform and signal level input to the Trigger Clk In

connector when the frequency is not displayed.

When the clock frequency is not displayed at Clock Rate or the
displayed frequency is not correct, touch the Clock Rate text box and
input the frequency.

Touch the Divide Rate text box and input the divide rate.

The bit rate is calculated by the divide rate and clock rate.

When using the MP2100A/MP2101A Sync Out as an external clock, the

divide rate is set as follows.

Sync Output settings Divide Rate 7
PPG1_1/1 CLK 1
PPG1_1/2_CLK 2
PPG1_1/4_CLK 4 g
PPG1_1/8 CLK 8 ®
PPG1_1/16 CLK 16 3
PPG1_1/64_CLK 64 &
PPG2_1/1 CLK 1 <
PPG2_1/2 CLK 2 2
PPG2_1/4 CLK 4 g.,
PPG2_1/8 CLK 8 E
PPG2_1/16 CLK 16
PPG2_1/64 CLK 64
ED1_1/4 CLK 4
ED1_1/8 CLK 8
ED1_1/16 CLK 16
ED2_1/4 CLK 4
ED2_1/8 CLK 8
ED2_1/16 CLK 16

When setting Sync Output to PPG_1Ch_Pattern Sync or
PPG_2Ch_Pattern Sync, the data cannot be collected.
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7.7 Setting Data Collection Method

The data collection method is composed of the following types.
Data synchronized method: Eye mode, Pulse mode, Coherent eye mode

Cumulative display for waveform: None, Infinite, Limited, Persistency,
Average

Note:
In this document, measurement of one data item on the screen is
described as “data capture” while obtaining one screen of data is
described as “data collection”.

To switch to Eye/Pulse/Coherent mode

1. Touch [Setupl.

2. Touch the Sampling Mode button at the Setup dialog to set [Eyel,
[Pulsel, or [Coherent Eye].

The Coherent Eye mode is used when calculating the waveform of

Channel A and Channel B.
EYE/Pulse Scope Samples: 982,920-10.05/10.0s
. " o . o " Sampling
CHA On ‘ Setup H Measure ‘ Amplitude ‘ Time CH B Off ‘ Hold .
Auto Scale
Clear Display
Amplitude
Scale
A
Offset
Scale
Offset
Time
Scale
Channel  Current Awverage Std Dev Min Max Offset
Eye Height A 277.60 N/A N/A 277 .45 27877 mV —_—
Eye Amplitude A 349.74 NiA NiA 349.36 34996 mv T
Zero Level A 173.74 N/A N/A 173.87 17328 my Marker
One Level A 176.01 N/A N/A 175.99 176.23 mv

Figure 7.7-1 Eye Mode/Coherent Mode Display Example
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7.7  Setting Data Collection Method

EYEfPulse Scope Samples: 25,600-10.05/10.0s

Amplitude

‘ CHA On ‘ ‘ Setup H Measure

Time ‘ CH B Off

Auto Scale
| Clear Display

Amplitude

Scale

Offset

Scale

Offset

Time

Scale

Offset

Marker

!

Figure 7.7-2 Pulse Mode Display Example

Setting overwritten waveform display

When setting the display method to [Infinite], [Limited] or [Persistencyl,

the acquired data is overwritten on the screen.

1. Touch [Setup] to display the Setup dialog.

2. Select the single waveform data collection count from the following
number of samples.
For [Eyel: [509], [1021], [1350], [2039], [4093], [8191], [16381]
For [Pulse], [Coherent Eyel:
[512], [1024], [2048], [4096], [8192], [16384]
When there is only a small amount of captured data, the screen
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refresh time is short.

3. Touch the Accumulation Type button, and set the items from the
following lists:
[Infinite]: Unlimited time to overwrite waveform

[Limited]: The waveform is overwritten at the set time until it
reaches the number of data or the numbers of waveforms.
Data collection stops at the set time or when the data
count is reached.

[Persistencyl: Deletes overwritten data after fixed time elapsed
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4.  When selecting [Limited] at step 3, set the at-end condition.

e To end overwriting waveform when the set time is passed, set
Limit Type to [Timel].
Touch the Time text box to input the time.

e To end overwriting waveform when the data count set at the
screen is reached, set Limit Type to [Sample].
Touch the Samples text box to input the number of data.

e To stop waveform overwriting when the set time has elapsed,
set Limit Type to [Waveforml].
Touch the Waveforms text box to input the number of

waveforms.

5. When [Persistency] is selected at step 3, set the time for saving the
overwritten data.
Touch the Time text box to input the time.

Deleting overwritten waveform display

1.  Touch [Setup] to display the Setup dialog.
2.  Touch the Accumulation Type button to select [None].

3. Touch the Number of samples button to select the number of data

displayed on the screen from the following:
For [Eye]: [509], [1021], [1350], [2039], [4093], [8191], [16381]
For [Pulse], [Coherent Eyel:

[512], [1024], [2048], [4096], [8192], [16384]

Figure 7.7-3 Accumulation Type Settings (None)
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7.7  Setting Data Collection Method

Figure 7.7-4 Accumulation Type Settings (Infinite)

Displaying averaging waveform

When setting the display method to [Averaging] at the pulse mode, the
averaging process is performed. Averaging process is used to suppress

waveform noise.

1. Touch [Setup] to display the Setup dialog.
2.  Touch the Accumulation Type button to select [Averaging].

3. Touch the Number of samples button to select the number of data
displayed on the screen from the following:
[512], [1024], [2048], [4096], [8192],[16384]

4. Touch the Averaging text box to set the number of waveforms to

urrojoAep) Suta1asq( [l |

perform averaging.

In averaging, the mean value of the data count input at Averaging 1is
calculated and the results are displayed on the screen. However, when 1
is input, no averaging is performed.

The number of averaging waveforms is displayed on the screen while
executing averaging.

The waveform is captured ten times when the following condition is set,
and ten averaging waveforms are displayed.

e Accumulation Type Average

e Averaging 100 wfms
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Averaging 1 Averaging 100

Figure 7.7-5 Example of Averaging Process
The averaging is calculated using the following formula.
Number of waveforms <Averaging setting count:

Ave(n) = (n—1)x Ave,(ln ~1)+S(n)

Averaging setting count < Number of waveforms:

Aveln) = (M —1)x Av;(n ~1)+S(n)

Ave(n): Averaging value, S(n): Measurement value, M: Averaging setting

count, n: Number of waveforms

The size of the noise is inversely proportional to the square root of the
averaging setting count.

For example, if M is set to 100, the noise amplitude is compressed to
about 1/10 compared to when M is set to 1.
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7.8 Setting Pattern Length

7.8 Setting Pattern Length

When the Pulse mode is set as described in Section 7.7 Setting Data
Collection Method, the pattern length can be set.

In the Pulse mode, the pattern is synchronized by collecting data at the
pattern length time cycle.

1. Touch [Time].

2. Touch the Tracking button at Pattern Length to set to [Off].
3. Touch the Length text box at Pattern Length.

4. Input the pattern length by the bit unit.

Note:
The settable pattern length is up to 1677216 (224).

When Text Pattern at PPG/ED is 2”31-1, [Tracking On] cannot be
set to Tracking at Pattern Length.

When Pattern Length is set to [Tracking On], Test Pattern at
PPG/ED cannot be set to 2231-1.

When changing the PPG/ED pattern length settings using the MP2100A,
the changed setting values can be set to the sampling scope
automatically.

1.  Touch [Time].

2. Touch the Tracking button at Pattern Length, and then set to [Onl.
3. Touch the Master button at Pattern Length.

4. Select the PPG and ED with equal pattern lengths.

urrojoAep) Suta1asq( [l |
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7.9 Collecting Data

Once the data collection is started, the waveform is displayed on the

screen.

Starting data collection

1. The waveform of the channel with the monitor signal input is
displayed.
When monitoring the signal input to the Data In (A In) or Ch AIn

connector, touch the Channel A trace display button to set the button
display to [CH A Onl].
When monitoring the signal input to the Data In (B In) or Ch B In
connector, touch the Channel B trace display button to set the
button display to [CH B Onl.

2. Touch the sampling start/stop button to display [Sampling at the
button display.
The elapsed time, number of samples and number of waveforms are

displayed in the title bar when [Accumulation Type] is set to
[Limited].

Samples: 81,920 - 10wims [ 100wfms

When [Averaging] is set to 2 or more in the Pulse mode, the number

of waveforms is displayed in the title bar.

The data collection can be started by touching all measurement start

button as shown in Figure 4.1-1.

Stopping data collection

Touch the sampling start/stop button, and then set to [Sampling Hold].
When Accumulation Type at the Setup dialog is set to [Limited], the data
collection is stopped once the at-end conditions are satisfied.

The data collection can be started by touching all measurement stop

button as shown in Figure 4.1-1.
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Discarding screen display

When temporarily deleting screen display:

Touch the Channel A trace display button, and then set the button
display to [CH A Off].

Touch the Channel B trace display button, and then set the button
display to [CH B Off].

The waveform is displayed when setting the button display to [CH A On]
or [CH B On].

When discarding collected data:

Touch [Clear Display].

The waveform is deleted even when the button display is set to [CH A
On] or [CH B Onl.

The discarded data cannot be displayed again.
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7.10 Adjusting Screen Scale

7.10.1 Adjusting scale automatically
Measure the waveform amplitude and period, and then set to the easily

viewable scale.

For Eye/Pulse/Coherent Mode
1. Touch [Auto Scale].

2. The waveform is displayed at the center of the screen.

EYE/Pulse Scope Samples: 974,729-10.05/10.0s

i 8 on ‘w
.
Auto Scale

. | Clear Display

Time

Amplitude

‘ CH A Off ‘ ‘ Setup ‘ Measure

1 level position

Amplitude
Scale
...................................................................................... N A
Offset
0 level position
Scale
e b
,
L Time
Insertion ———
Scale
” I
pOSItIOﬂ Amplitude/Time
Channel  Current Awerage 5td Dev Min Max Oifsel
OMA (dBm) B 25.94 25.93 0.00 25.93 2594 dBm

OMA (mW)

B 0.39 0.39 0.00 0.39 0.39 mW T
Extinction Ratio B 5.88 5.89 0.01 5.88 590 dB Marker
Average Power (dBm) B 4.23 4.36 0.06 4.50 4.23 dBm
Figure 7.10.1-1 Waveform Display after Auto Scale
(Eye/Pulse/Coherent Mode)

When adjusting scale automatically, the two-bit waveform is displayed on
the horizontal axis.

The Eye pattern waveform crossing points are 2.5 and 7.5 scale divisions
from the left side.

At the vertical axis, “one” level 2.5 gridlines above center of grid, “zero”

level 2.5 gridlines below center of grid.

Note:
When both CH A and CH B are set to ON, the offset at the time
axis is adjusted according to the channel signal selected at Active

Channel Selection.
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7.10 Adjusting Screen Scale

For Pulse Mode
1. Touch [Auto Scale].

2. The waveform is displayed at the screen center.

A

Auto Scale

1 level position \

Clear Display

Amplitude

Scale

Offset

Scale

0 level position \

Offset

Time

Scale

Offset

Figure 7.10.1-2 Waveform Display after Auto Scale (Pulse Mode)

When the pattern length is 127 bits or less, a 20-bit waveform is
displayed.

When the pattern length is 128 bits or more, a 50-bit waveform is
displayed.

The 1 level is adjusted on the vertical scale to the 2.5th scale up from the
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screen center and the 0 level is adjusted to the 2.5tk scale down from the

screen center.
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7.10.2 Adjusting Vertical-axis of Screen

To adjust voltage or optical power at center of vertical axis
1.  Touch [Offset] at Amplitude on the left side of the waveform display
area.
The rotary knob icon is displayed in the button.
Amplitude

Scale
A

E

2. Input the power voltage or optical power at the screen center

position using the rotary knob.

3.  When using the trace A, the input value is displayed at the left
center of the waveform display area.
When using the trace B, the input value is displayed at the right
center of the waveform display area.

To adjust voltage or optical power per scale:

1. Touch [Scale] at Amplitude in the right side of the waveform display
area.
The rotary knob icon is displayed in the button.

2. Input the voltage or optical power per scale using the rotary knob.

3.  When using the trace A, the input value is displayed at the left
upper corner of the waveform display area.
When using the trace B, the input value is displayed at the right
upper corner of the waveform display area.

The vertical-axis can be also adjusted by using the method for setting the
Amplitude dialog.

Touch [Amplitude].
Touch the Offset text box.
Input the voltage or optical power at the screen center position.

Touch the Scale text box.

A

Input the voltage or optical power per scale.
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7.10 Adjusting Screen Scale

Setting same vertical scale for two waveforms
The vertical scales at Channel A and Channel B can be set to the equal
value using the MP2100A-001 or MP2102A-021.

1. Touch [Amplitude].

2. Touch the Channel A/B Tracking button, and set to [On].
And then, the text box for Channel A is only available.
3. Touch the Scale, Offset, and Attenuation text boxes, and then set the
value.
Note:
When the Channel A/B Tracking is set to [Onl, the CH B scale,
offset, and attenuator value are changed to the CH A values.

Touch [Scale] and [Offset] at Amplitude on the right side of the
screen, and then the value set using the rotary knob will be valid.
In this case, the CH B scale and offset values are not displayed on
the Amplitude dialog.
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7.10.3 Adjusting Horizontal-axis of Screen

Adjusting time at left edge of screen
1. Touch [Offset] at Time in the right side of the waveform display area.
The rotary knob icon is displayed in the button.

2. Input the time at left edge of screen using the rotary knob.

3. The time entered is displayed at the left lower corner of the

waveform display.

To switch the horizontal position units between UI (unit interval) and
time (ps), touch [Time] and the Unit button.

To adjust number of bits displayed on the screen

Procedure to set number of bits from Result window

1. Touch [Scale] at Time in the right side of the waveform display area.
The rotary knob icon is displayed in the button.

2. Input the number of bits per scale using the rotary knob.

3. The sum of the value at the bottom left of the screen and the input
value is displayed at the bottom right.

Procedure to set number of bits from Time dialog
1.  Touch [Time].

2. Touch the [Scale/Offset] tab.
3. Touch Bit on Screen text box.
4. Input the number of bits.

To adjust the waveform position
1.  Touch [Time].

2. Touch the [Scale/Offset] tab.

Changing Offset can adjust the position of single waveform,
3. Touch the Skew text box and input the values.

The waveform moves right when a positive value is set.
The waveform moves left when a negative value is set.
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7.10.4 Adjusting External Attenuator

Adjusting attenuation of external attenuator

The attenuation amount of an external attenuator connected to the Data
In (AIn) and Data In (B In) connectors can be adjusted as described
below.

1. Touch [Amplitude].
2.  Touch the Attenuation text box.
3. Input the attenuation.

The attenuation set at the error detector (ED1) can be set to the Channel
A attenuation when using the MP2100A.

1. Touch [Amplitudel.

2.  Touch the Channel A Attenuation Tracks ED1 button, and set to
[Onl.

The n dB attenuation is calculated by the following formula:

n
Electrical input: 1 O%

n

Optical input: 1 OE
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7.11 Measuring Waveform

The waveform measurement methods are as follows.
For the explanation of the measurement items, refer to 1.4 “Glossary”.

e Amplitude and time measurements
Select the measurement items from the following:
Average power, Crossing%, Duty cycle distortion, Extinction rate,
Eye amplitude, Eye height, Eye width, Fall time, Jitter p-p, Jitter
RMS, One level, Rise time, SNR, Zero level, Optical amplitude
The extinction rate, average optical power, and optical amplitude
can be measured when using the O/E converter.

e Histogram
Sets the screen field and displays the data distribution in the time or

amplitude direction and the measurement results.
e Mask test
Sets the mask pattern and mask margin, and then measures the
data count in the mask.
The set data count can measure the mask margin within the mask.

The amplitude and time measurements are only available in the Eye
mode.

Table 7.11-1 Measurement Method per Displayed Mode

Measurement Method Eye Mode Pulse Mode Coherent Mode
Measurement for amplitude and time 4 - 4
Histogram v 4 v
Mask test v 4 v
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7.11 Measuring Waveform

7.11.1 Amplitude and Time Measurements

When collecting data in the Eye pattern mode, up to 4 amplitude and
time measurements can be performed.

]
EYE/Pulse Scope Measure X | EYE/Pulse Scope Measure
Active Channel Selection Channel A Active Channel Selection Channel A "

X

Measure ltem | Amplitude/Time ‘ Measure ltem | Amplitude/Time&Mask ‘
AmpiTime Mask Test
Item Selection Item Selection

1 (Ch. A Jitter PP 1[(Ch. A) Jitter P-P
2 |(Ch. A) Jitter RMS 78 (Ch. A) Jitter RMS
3 |(Ch. A) Crossing 3 | (Ch. &) Crossing
4 |(Ch. A) Eye Amplitude 4 |(Ch. A) Eye Amplitude
Measure Area Display ‘ Item ‘ 1 Move _ Item 3 | Move ‘ 7
Time Time
Rise/Fall Time 20/80% Rise/Fall Time 20/80% %
: : 3
Rise/Fall Time Correction off Rise/Fall Time Correction Off E
oQ
Correction Factor 00 ps Correction Factor 0.0 ps 2
)
<
EYE Boundary EYE Boundary @
'—h
S
Offset fram Crossing 050 u Offset from Crossing 0.50 Ui 8
Width 0.20 w Width 0.20 wW

Figure 7.11.1-1 Setting Example of Amplitude/Time Measurement
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To set measurement items:

1.
2.
3.

8.
9.

Touch [Measure] to display the Measure dialog.
Touch the Measure Item button.

Touch [Amplitude/Time], [Amplitude/Time&Maskl], or
[Amp/Histogram.

When selecting [Amplitude/Time&Mask] or [Amp/Histograml], touch
the [Amp/Time] tab.

Touch [Add] at Item Selection.

The screen for selecting the measurement items is displayed.
Touch the measurement item.

The screen for selecting the channel is displayed.
Touch [Channel A] or [Channel B].

The item selected for the Item Selection list is added.

The measurement result is displayed in the button of the screen.

Up to 4 items can be selected. If you want to change the item, delete one

of the selected items first.

If the added item is the same as an item selected already for the same

channel, that item cannot be added using Item Selection.

To display measurement area

The marker shows which part of the waveform is measured.

1.

Touch [Measuring Area Marker]. The display changes when the
button is pressed. The measurement area is indicated by the marker
(EYE Boundary).

The measurement number displayed in the measurement area can

be set by touching the Item text box.

The measurement item in the measurement result display area is

displayed in blue characters.
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EYYE/Pulse Scope Samples: 999,302-10.0s/10.0s EYE/Pulse Scope Measure

CH A Off Setup Measure Amplitude Time CH B On E
Active Channel Selection Channel A
i Measure tem Amplitude/Time

Item Selection

Amplitude

<]l 1 o) Crosing
2 |(Ch. B) DCD
3
offset || */(Ch. B) Rise Time
]
Scal
e Time

Offset Rise/Fall Time 20/80%
Scale n
Correction Factor 0.0 ps

EYE Boundary

Chantel Current Average StdDev  Min Oreel
Crossing B 50.21 5037 044 5045 5072 % .
DCD B 1.05 065 041 0.00 180 % T QUETO Gl e
Fall Time B 25760 256.09 051 25670 25964 pS Marker :
Rise Time B 24847 24805 054 24671 24941 pS Width 0.20 Ul

Figure 7.11.1-2 Display Example of EYE Boundary

When there is a possibility the waveform may not have been measured
correctly due to too small amplitude or too large jitter, “EYE? and
channel name (CHA/CHB/CHA,CHB)” in red is indicated as shown
below.

Figure 7.11.1-3 Appearance of Amplitude/Time Area (When
Measurement Results May Be Incorrect)

In this case, check the settings for the amplitude and trigger of the 7
measured signal and make sure the connectors are secure.

Amplitude/Time g

EYE? CHA Channel Current 3

Extinction Ratio *Corrected B N/A dB g

Eye Amplitude A 376.25 mY &

Rise Time A 23.26 p5 <

Fall Time A 22.55 pS g

@

5

H

=
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To change EYE Boundary

The 1 and 0 level measurement area can be changed.

1. Touch the Offset in the Crossing text box to set the area center
position.

2. Touch the Width text box to set the area width.

Offset from Width
Crossing «>

|4 \|
<

Figure 7.11.1-4 Setting Item of EYE Boundary

To set measurement method of rise/fall time

When measuring the rise time and fall time levels, select from amplitude
10/90% level or 20/80% level.

1. Touch the Rise/Fall Time button to display [10/90%)] or [20/80%].

The bandwidth of the sampling scope is corrected with the measurement
value of the Rise/Fall time, and the corrected bandwidth is displayed.

1. Touch [Rise/Fall Time Correction] to set the button display to [On].
2. Touch the Correction Factor text box.
3. Input the correction value in ps.
The calculation formula is as follows:
Td =~NTm’* —Tc*
Td: display value(ps), Tm: measurement value(ps), Tc: correction
value (ps)

If the measurement value is larger than the correction value, the result
displays N/A.
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"Corrected" is displayed in red at the Rise/Fall time when Rise/Fall Time
Correction is set to [On].

EYE/Pulse Scope S"‘p'ei oL L1000 08 EYE/Pulse Scope Measure X

Setup Measure Amplitude Time
Active Channel Selection Channel A
: H Measure Item Amplitude/Time

2 |(Ch. B) Fall Time
3 |(Ch. B) DCD
ofset || */Ch. B) Rise Time
) o o (]
Time
Offsat Rise/Fall Time 20/80%
Scale .
Correction Factor 00 ps

EYE Boundary

Fall Time “Corrected B 25090 258.78 022 25365 39416 pS T Offset from Crossing 055
pCD B 0.00 067 0.4 000 180 % Marker )
Rise Time “Corrected B 24433 24874 954 24356 37478 pS Width m u

Figure 7.11.1-5 Display Example of Measurement Result

Scale

“Amplitude/Time

Offset

Channel  Current Average Std Dev Min Max
One Level B 520,02 524.23 235 519.02 529.18 uW

To change display order

The display order of the measurement result is the same as that of Item
Selection. The display order of Item Selection can be changed using the

following procedures.

1.  Touch [1] or [|] at Item Selection to highlight the item for changing
the display order.

2.  Touch [Move], and then the button display is changed to the in-use
display.

3. Touch [1] or [|] to move the highlighted items.

4. Touch [Movel, and then the button display is restored to the normal
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display.

To delete items
1.  Touch [1] or [|] at Item Selection to highlight the deleting items.

2. Touch [Delete] to delete the item form the list.
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7.11.2 Displaying Histogram

The histogram display displays the data distribution in the set field to
measure the mean, standard deviation, and dispersion width.

To display histogram, set the axis, time, or amplitude for measuring
histogram. And then, set the screen area to display histogram using the
histogram marker. Also, the histogram marker position can be set by

touching the screen or using the mouse.

EYE/Pulse Scope Measure ¥ | EYE/Pulse Scope Measure ) 4
Active Channel Selection Channel A Active Channel Selection

ey e | TT— I Measure Item ‘ Amplitude/Time&Histogram ‘
AmpiTime Histogram
Histogram Histogram

i [ tme e |
|
Histogram Marker Center Histogram Marker Center

Marker Marker
X1 0.50 w X1 0.83 Ul
X2 150 Ul X2 0.89| Ul
¥1 100 mV Y1 225 mV
Y2 -100 mV Y2 147 m¥

Figure 7.11.2-1 Setting Example of Histogram Measurement
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1. Touch [Measure] to display the Measure dialog.

2.  Touch the Active Channel Selection button, and then select the
channel to be measured.

3. Touch the Measure Item button.

4. Touch [Histograml|, or [Amp/Histogram].

5. When selecting [Amp/Histograml, touch the [Histogram] tab.
6

When measuring histogram for time direction, touch [Time] at [Axis].
When measuring histogram for amplitude direction, touch
[Amplitude] at [Axis].

7. Input the value to the histogram marker X1, X2, Y1, and Y2, and
then set the area.

The area border to set the histogram marker is as shown in the
following figure.

Y1 —>

]

X1 X2

Toughing the screen and dragging the marker change the histogram

marker position.

8. The measurement result of the data within the area is displayed.
Mean: average value
std Dev: standard deviation
P-P: difference between maximum value and minimum value (Peak
to Peak)
Hits: data count within area

To display marker at screen center:
Touch [Center] at Histogram Marker to center the marker in the middle

of screen.

When histogram measurement is turned on, depending upon the
previous settings, the X and Y coordinates of the histogram window may
be set beyond the boundaries of the current display screen. If this occurs,
touching [Center]| at Histogram Marker makes it easy to set the area.
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Samples: 991,111-10.05/10.0s

Measure

Amplitude ‘ Time CHB On

Auto Scale

Clear Display

i

Amplitude

Scale

I

Offset

Scale

Offset

Time

Scale
U

Histogram - Channel B

Mean 333.07 uW
std Dew 196.69 uW

pp 48841 U T
Hits 99046 Marker

Offset

Figure 7.11.2-1 Histogram Measurement Example (Amplitude)

EYE/Pulse Scope amples: 999,302 -10.05/10.0s

CH A Off ‘ Setup H Measure ‘ Amplitude ‘ Time

Auto Scale

Clear Display

Amplitude

Scale

Offset

Scale

Offset
Time

Scale
stogram - Channel B

Mean 969.19 pS
std Dev 11.33 pS

PP 74.59 pS T
Hits 6242 Marker

Offset

Figure 7.11.2-2 Histogram Measurement Example (Time)
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7.11 Measuring Waveform

7.11.3 Executing Mask Test

To execute the mask test, first select measurement channel and mask.
There are two types of mask tests as follows:

e Set the upper data error count and measure the mask margin.

e Set the mask margin and measure the error data count.

EYE/Pulse Scope Measure X Bl EYE/Pulse Scope Measure X

Active Channel Selection Channel & " Active Channel Selection Channel A
Measure Item ‘ Mask Test ‘ Measure Item | Amplitude/Time&Mask |
AmpiTime Mask Test
General Enhancement General Enhancement
Mask Test
Mask Area Restriction E
Eye Mask Select 1GEC ‘ —
Angle 0 degrees
Mask Margin Test | ‘ One Shot ‘
Width 0.10 w
Target Failed 1 samples 7
Mask Margin 0 %
o
Align Method User Defined ‘ 8"
@
Alignment 2
Marker Display Off | ‘ Center ‘ E
oQ
X1 1.22 Ul 2
g
AX 1.00 W '('_b.3
]
H
i — 33831 mv¥ =]
AY 673.90 mv

Figure 7.11.3-1 Setting Example of Mask Test
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To select channel and mask
1. Touch [Measure] to display the Measure dialog.

2. Touch the Active Channel Selection button, and then select the

channel to be measured.

Touch the Measure Item button.

Touch [Mask Test] or [Amplitude/Time&Mask].

When selecting [Amplitude/Time&Mask], touch the [Mask Test] tab.
Touch the [General] tab.

Touch the Eye Mask Select button to select the mask.

® N o oo W

When selecting [User defined], the file selection dialog is opened.
Touch the mask file and [OK].

For more information about the mask file, refer to D.2 “Mask File
Specifications”.

The selected mask or mask file is displayed in the [Current Mask] box of
the measurement results. Refer to Figure 7.11.3-2 “Mask Test Example”.

Table 7.11.3-1 Mask List

Mask Name Bit Rate
1GFC 1.0625 Gbit/s
2GFC 2.125 Gbit/s
4GFC 4.25 Gbit/s
8GFC 8.5 Gbit/s
8GFC_Elect_Rx 8.5 Gbit/s
8GFC_Elect_Tx 8.5 Gbit/s
10GFC 10.52 Gbit/s
10GFC FEC 11.3 Gbit/s
1GbE 1.25 Gbit/s
2GbE 2.5 Gbit/s
10GbE_WAN 9.953 Gbit/s
10GbE_LAN/PHY 10.3125 Gbit/s
10GbE_FEC 11.10 Gbit/s
0C48/STM 16 2.488 Gbit/s
0C192/STM64 9.953 Gbit/s
0C192/STM64 FEC(G.975) 10.664 Gbit/s
OTU-1 2.666057 Gbit/s
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Table 7.11.3-1

Mask List (Cont’d)

Mask Name

Bit Rate

OTU-2 1310nm

10.709 Gbit/s

OTU-2 1310nm

10.709 Gbit/s

OTU-2 1550nm

10.709 Gbit/s

OTU-2 1550nm Expanded

10.709 Gbit/s

User Defined

*

*:  This value varies depending on the selected file.

Table 7.11.3-2 Files That Can Be Selected When User Defined Is Selected

File Name Supported Standard Bit Rate
10GE-LX4.txt 10G Ethernet LX4 *1
10G_LAN.txt 10 LAN 10.3125 Gbit/s
10xGE.txt 10 x 1 Gbit/s Ethernet 12.5 Gbit/s
100BASE-BX_LX10.txt 100BASE-BX LX10 100 Mbit/s

HDMI_TP1.txt*2
HDMI_TP2.txt*3

HDMI

*1

InfiniBand.txt

InfiniBand

*1

0C12_STMA4.txt

0C-12/STM-4

622.08 Mbit/s

0C192_STM64+FEC(G.709).txt

0C-192/STM-64 ITU-T
G.709 FEC

10.709 Gbit/s

0C24_STMS8.txt

0C-24/STM-8

1.244 Gbit/s

OC3_STM1.txt

0OC-3/STM-1

155.52 Mbit/s

0C48 STM16+FEC(G.709).txt

0OC-48/STM-16 ITU-T
G.709 FEC

2.666 Gbit/s

SATA 1.5Gb TX250 Cyc.txt

SATA 250 Cycle

1.5 Gbit/s

SATA 1.5Gb TX5 Cyec.txt

SATA 5 Cycle

1.5 Gbit/s

XAUI-E Far.txt*4
XAUI-E Near.txt*5

XAUI Extender

*1

*1: Unspecified

*2: Mask file for HDMI transmitter
*3: Mask file for HDMI receiver

*4: Mask file for XAUI Extender Far
*5: Mask file for XAUI Extender Near

urrojoAep) Suta1asq( [l |
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To measure mask margin

1.
2.

13.

14.

15.
16.

Touch [Setupl.

Touch the Sampling Mode button to set the display [Eye] or
[Coherent Eyel.

Touch [Sampling] to set the display Run.

When the trace is displayed, touch [Auto Scale].
Check that the eye pattern is displayed in the center of the screen.

Touch [Measure].

Touch the Active Channel Selection button to set the channel.

Touch the Measure Item button.

Touch [Mask Test] or [Amplitude/Time&Mask].

When selecting [Amplitude/Time&Mask], touch the [Mask Test] tab.

. Touch the [General] tab.
. Touch the Align Method button to set to [Zero/One/ Crossing].
. Touch the Margin Type button, and then select a mode of specifying

threshold for Mask Margin measurement, from [Hit Count] and [Hit
Ratiol*.
In the Hit Count or Hit Ratio box, set the threshold for Mask Margin

measurement.

When performing the single measurement, touch the button on the
right side of Mask Margin and set to [One Shot].

When performing the measurement continuously, touch the button
on the right side of Mask Margin and set to [Continuous].

Touch [Updatel.

When selecting [One Shotl, touch [Test] of Mask Margin to set
Sampling to Hold and measure Mask Margin. On the other hand,
when selecting [Continuous], set Sampling to Run to measure Mask
Margin.

Whichever of [One Shot] and [Continuous] is selected, the mask
margin is measured so that the number of samples in the mask area
becomes less than the value set for Hit Count or Hit Ratio.

The relational expression of Hit Count and Hit Ratio is:

Hit Ratio X Total Samples

Hit t=
itCoun Bit On Screen
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To set Mask Margin and execute mask test

1. Touch [Setupl.

2.  Touch the Sampling Mode button to set the display [Eye] or
[Coherent Eye].

3. Touch [Sampling] to set the display Run.

4.  When the trace is displayed, touch [Auto Scale].
Check that the eye pattern is displayed in the center of the screen.

5. Touch [Measure].

6. Touch the Active Channel Selection button to set the channel.

7. Touch [Mask Test].

8. Touch the [Enhancement] tab.

9. Touch the Mask Area Restriction button to set to [Off].

10. Touch the [General] tab.

11. Touch the Align Method button to set to [Zero/One/ Crossing].

12. Touch the right side button of Mask Margin to set to [One Shot].

13 Touch the mask margin text box.

14. Input the mask margin in the range of =100 to 100.

15. The shape of the mask is changed, and the measurement result is
displayed on the screen.

Note:

When executing the Mask Test, run Auto Scale to set Bit On

Screen to 2.

The Mask Test measured value is assured when Bit On Screen is 2.
If Bit On Screen is 3 or more, the optimum Mask position may not
be detected because the vertical scale setting is not optimum.

urrojoAep) Suta1asq( [l |
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EYEfPulse Scope

68,246-10.0s/10.0s

CH A Off

‘ Setup H Measure ‘

Amplitude Hold

‘ Time

CHB On ‘ Sampling .

Auto Scale

Clear Display

Amplitude

Scale

Offset

Scale

Offset

Time

Scale

Mask Test - Channel B
Total Samples 868246

Total Waveforms 106 wims
Mask Margin 32 %

Hit Count 1

Marker
Current Mask 1G Optical Fibre Channel Mask (1.0625 Ghps)

Offset

Total Failed Samples

Top Mask Failed Samples
Center Mask Failed Samples
Bottom Mask Failed Sample

=M=

Figure 7.11.3-2 Mask Test Example

The following values are displayed in the measurement result:

Total Samples:
Total Waveforms:

Mask Margin:

Hit Count or Hit Ratio:

Total Failed Samples:

Top Mask Failed Samples:
Center Mask Failed Samples:
Bottom Mask Failed Samples:
Current Mask:

Total data count displayed on the screen
Total waveform count displayed on the
screen

Mask Margin measurement results or
settings

Threshold set for Mask Margin
measurement

Total data count within three mask areas
Data count in top mask area

Data count in center mask area

Data count in bottom mask area

Present mask name
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7.11 Measuring Waveform

Adjusting mask position

To adjust mask position automatically
When Align Method is [Zero/One/Crossingl, touch the Mask Alignment
[Updatel.

When touching the Mask Alignment [Updatel, calculate [One/Zero
Crossing] of the currently described waveform and optimize the mask
position automatically.

The mask position is adjusted automatically if the Scale and Offset on

the screen are changed. However, the mask position cannot be changed.

To adjust mask position manually
When Align Method is [User Defined], the mask position, width and
amplitude can be adjusted using the marker.

1. Touch the right side button of and set [Display On] to display the

marker.

urrojoAep) Suta1asq( [l |

Ul
as Test - Channgl B

Y1 Y2 X1 X2

2. Touch the X1 text box to set the mask position.
3. Touch the X text box to set the mask width.

4. Touch the Y1 text box to set the level 1.

5.  Touch the Y text box to set the level 0.

Touching [Center] moves the marker without depending on the
waveforms. In this case, the setting values of X1, AX, Y1, and AY are
initialized.
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Chapter 7 Observing Waveform

Although the marker is not displayed at [Display Off], the marker
position can be adjusted by changing the value in the text box.

To limit mask area

To examine in which part of the mask at the center the error occurs when
the error occurs in the mask test, the mask area can be limited.

Setting width and angle can limit the mask area.

If the mask area is limited, the error that occurs in an upper and lower
mask area is not measured.

Top .......
B —— —
0.1 Ul
Center )
Bottom
Angle 0° Angle 45° Angle 45°
Width 0.1 Ul Width 0.1 Ul Width 0.3 UI

Figure 7.11.3-3 Example of Limiting Mask Area

Touch [Measure].

Touch the Active Channel Selection button to set the channel.
Touch [Mask Test].

Touch the [Enhancement] tab.

Touch the Mask Area Restriction button to set [On].

S A A

Touch the [Angle] text box to set the angle within the range of —90 to
90.

7. Touch the [Width] text box to set the width within the range of 0.01
to 1.00.
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"Restriction enabled" is displayed in the measurement result display
area.

Total Samples 1991142 Total Failed Samples 0

Total Waveforms 243 wims Top Mask Failed Samples 0

Mask Margin 29 Center Mask Failed Samples 0 T
Hit Count 1 Bottom Mask Failed Sample 0

Current Mask 10GhE Mask for 10GBase-R Standard (10.3125 Ghps)

Figure 7.11.3-4 Example of Area Limited Mask Test

urrojoAep) Suta1asq( [l |
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7.12 Using Marker

The marker is used to read the amplitude and time values of the

waveform.
Also, the level and time differences between two points can be measured.

There are two markers each for the x- and y-axes. Display of each marker

can be set to on or off separately.

1. Touch [Marker] to display the marker panel.
The marker panel can be moved in the EYE/Pulse Scope window.

X1 Off X2 Off Y1 Off Y2 Off All Off

Center

l )(1| )(2| "|"1| Y2

2. To display the marker, touch the upper line buttons other than [All
Off].
When the marker is displayed, the lower line buttons are invalid.

3. To move the marker, touch the lower line buttons other than
[Center]. The selected marker button is changed to the in-use display,
and then the icon is displayed.

Center

4. Set the marker position using the rotary knob.
The marker position and time/level differences are displayed.

Marker Panel

X1 Off/On, X2 Off/On, Sets marker display

Y1 Off/On, Y2 Off/On

X1, X2,Y1,Y2 Selects marker to be moved
Center Centers marker in the screen
All Off Hide all markers

When the measurement result is displayed, touch [ 1 | at the left side of
[Marker] to switch the marker display.
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7.12 Using Marker

EYEfPulse Scope Samples: 688,044 -10.05/10.0s

CHAOn ‘ Setup H Measure ‘ Amplitude H Time CH B Off

Auto Scale

1 000 kb

{uny CHA[mY] CH B [u¥] Offset
M| 1.460 Y — 178 .62 nA
X2 1,556 Y2 - A77.9 NA
X1X2 A 0.0% Y12 A 355.81 NA

Figure 7.12.3-1 Marker Display
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7.13 Waveform Math Calculation

The calculated math results for the two CH A and CH B waveforms can
be displayed as a different waveform. The calculated math results can be
measured at Section 7.11 “Measuring Waveform”.

Note:
When calculating the EYE pattern waveform, set Sampling Mode
to [Coherent Eye] and collect the data.

If Sampling Mode is set to [Eye] and data is collected, a

computational error occurs.

Setting waveform calculation method and vertical scale
1. Touch [Amplitude] to display the Amplitude dialog.

2. Touch the Channel Math button to set the button display to [On].
3. Touch the Define Function button at Channel Offset.
4

Select the calculation method from the following:
[CH A+CH BI
[CHA-CH B]
[CH B-CH A]

Channel Offset

Define Function CHA+CHB
Scale 125.0 m¥/Div
Offset 0.0 mv

5.  Touch the Scale text box at Channel Offset.

6. Input the voltage per vertical scale.

7. Touch the Offset text box at Channel Offset.

8. Input the voltage for the center of the vertical scale.

For the adjustment method of the time axis, refer to 7.10.3 “Adjusting
Horizontal-axis Screen”.

Even when the calculated waveform is displayed, [Auto Scale] can be
displayed.

To close the waveform calculation display, touch the Channel Math
button and set the button display to [Off].
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7.14 Using Trace Memory

The trace memory is a function to save the measurement waveform in
the memory.

The waveform saved in the trace memory calls the reference trace.

To save the waveform in the trace memory

1. Touch [Setup] to display the Setup dialog.

2. Touch the [Utilities] tab.

3. Touch the Ref.Trace Channel button and select the channel to be
saved from the following.
[ChA & Ch B]
[Ch Al
[Ch B]

4. Touch [Set Reference].

Trace Memory

Clear Reference
Ref. Trace Channel ChA&ChB

5. The trace waveform is displayed in the screen.

Measure Amplitude CH B Off

CH A Off ‘ Setup ‘

Time ‘

Trace memory A !
/ \ ™ \ ,ﬁ /M /

q— -
S

urrojoAep) Suta1asq( [l |

Trace memory B

U

Figure 7.14-1 Waveform Display of Trace Memory

To delete the trace memory waveform
1. Touch [Setup] to display the Setup dialog.

2. Touch the [Utilities] tab.

3.  Touch [Clear Reference] to delete both reference traces in Channel A
and B.
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7.15 Displaying a Label

This section describes how to display an arbitrary string (label) in the
EYE/Pulse Scope screen.

Figure 7.15-1 Label Display

Displaying a label

1. Touch [Setupl, and the Setup dialog box appears.

2. Touch [Utilities] tab.

3. Touch [Add] for NEW Label, and the software keyboard appears.
4. On the software keyboard, enter a string of up to 1024 characters.
5

Touch [OK] on the software keyboard, and the label is displayed on
the screen.

Note:

The location, width and color of the label cannot be changed.

Deleting the displayed label
1. Touch [Setupl, and the Setup dialog box appears.

2. Touch [Utilities] tab.
3. Touch [Delete] for Delete Label, and the displayed label is deleted.
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7.16 Saving Measurement Results

The sampling scope results can be saved in the following file types:

e Screen image
The image of the entire screen or only the measurement screen is
saved to a PNG or JPEG file.

e Measurement result
The waveform is saved as a text file, binary file or CSV file.

e Measurement condition
The setting values in the Amplitude, Measurement, Setup, and Time
dialogs are saved in the file.

To save screen image

When saving the entire screen

1. Touch [Screen Copyl at the system menu. The file selection screen is

displayed.
File X
Drives File Name | 01112012_204909671
File Type JPEG Files l Screen Keyboard l 7
Directories File List
Log |~1101112012_204838265.jpg o
ModuleAppDIl o
SysFile &
Tmp S.
= UserData 0%
Mask 2
MATLAB Save to ®
Pattern C:'\Program Files\Anritsu'MP2100A'MX210000A' User... é
H3
+ R g
:
Setting
+ Common Files v
< | >

2.  Touch the Drives button and the Directories field to set the save
destination folder. The path to the save folder is displayed at the
Save to field.

3. The file format to be saved is displayed in the right button of the file
type. Touching the button can set the file format.
4. To set the file name, touch [Screen Keyboard] and input the file

name.

5.  When overwriting an existing file, touch the file name displayed at
File List.
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6. Touch [OK] to save the screen image.
When overwriting a file, a confirmation dialog is displayed.
The path to the default folder is:
C:A\Program Files\Anritsu\MP2100A\MX21000A\UserData\Screen Copy
The date and time are recorded in the default file name.

When saving the measurement screen:
1. Touch [Setupl.

2. Touch [Utilities].

3. To save both waveform and measurement results as an image,
switch the option for Waveform only to [Off].
To save only the waveform as an image, switch the option for
Waveform only to [Onl].

4. To reverse the screen color, set Inverse background color to [On].

“345mV

68.8mVIDIY

235 psidiv 8500 000 kbops.
Min 0.94 Ul Max 294 1

i

Inverse Off Inverse On

5. Touch [Capture]. The file selection screen same as the entire screen

to be saved is displayed.
6. Set the file format, folder and file name and touch [OK].

7. The image png file is saved in the following path when the folder is
set to the default.

C:\Program Files\Anritsu\MP2100A\MX21000A\UserData\Screen Copy
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To save measurement condition or measurement result

1.

Touch [Save] at the system menu.

Touch [EYE/Pulse Scope].

2.

When saving the measurement condition, touch [Setting].

3.

When saving the measurement result, touch [Result].

Input the file name.

4.

Touch [OK] or press the rotary knob.

5.

The measurement condition file is saved in the following folder.

The extension for saved files is WF'S.

C:\Program Files\Anritsu\MP2100A\MX21000A\UserData\Setting

The measurement result file is saved in the following folder.
The extension of the measurement data file is CSV and TXT.

C\Program Files\Anritsu\MP2100A\MX21000A\UserData\Result\CSV
C:\Program Files\Anritsu\MP2100A\MX21000A\UserData\Result\'TXT

The measurement results file saves the number of samples per screen

pixel.
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Figure 7.16-2 File Example of Screen Data
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Chapter 7 Observing Waveform

Amplitude/Time Measurement

[Results]

One Level CH A 192.12 191.80 0.10 191.66 192.12
One Level CH B N/A N/A N/A N/A N/A

Zero Level CH A -185.98 -185.63 0.10 -186.00 -185.43
Zero Level CH B N/A N/A N/A N/A N/A

Eye Amplitude CH A 378.10 377.44 0.19 377.16 378.12
Eye Amplitude CH B N/A N/A N/A N/A N/A

Eye Height CH A 330.00 329.46 0.19 329.13 330.03
Eye Height CH B N/A N/A N/A N/A N/A

Crossing CH A 49.55 50.18 0.24 49.53 50.28
Crossing CH B N/A N/A N/A N/A N/A

SNR CH A 23.58 23.60 0.04 23.52 23.67

SNR CH B N/A N/A N/A N/A N/A

Average Power (dBm) CH A N/A N/A N/A N/A N/A
Average Power (dBm) CH B N/A N/A N/A N/A N/A
Average Power (mW) CH A N/A N/A N/A N/A N/A
Average Power (mW) CH B N/A N/A N/A N/A N/A
Extinction Ratio CH A N/A N/A N/A N/A N/A
Extinction Ratio CH B N/A N/A N/A N/A N/A

Jitter P-P CH A 15.57 12.15 0.99 10.97 15.92

Jitter P-P CH B N/A N/A N/A N/A N/A

Jitter RMS CH A 2.57 1.93 0.13 1.85 2.58

Jitter RMS CH B N/A N/A N/A N/A N/A

Rise Time CH A 23.26 22.94 0.11 22.82 23.31

Rise Time CH B N/A N/A N/A N/A N/A

Fall Time CH A 22.21 22.02 0.07 21.93 22.29

Fall Time CH B N/A N/A N/A N/A N/A

Eye Width CH A 102.34 106.04 0.74 101.99 106.65
Eye Width CH B N/A N/A N/A N/A N/A

DCD CH A 1.801.73 0.39 0.75 2.71

DCD CH B N/A N/A N/A N/A N/A

OMA (mW) CH A N/A N/A N/A N/A N/A

OMA (mW) CH B N/A N/A N/A N/A N/A

OMA (dBm) CH A N/A N/A N/A N/A N/A

OMA (dBm) CH B N/A N/A N/A N/A N/A

Waveform

665x497

CHA
000000000000.....(waveform data)
CHB
000000000000.....(waveform data)

Figure 7.16-3 File Example of Amplitude/Time Measurement Data
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7.16 Saving Measurement Results

Amplitude/Time and Mask Measurement - Channel A
[Setups]

Current Mask 1G Optical Fibre Channel Mask (1.0625 Gbps)
[Results]

One Level CH A 189.37 189.71 0.20 189.32 190.04
One Level CH B N/A N/A N/A N/A N/A

Zero Level CH A -185.00 -185.35 0.20 -185.73 -184.89
Zero Level CH B N/A N/A N/A N/A N/A

Eye Amplitude CH A 374.37 375.07 0.39 374.21 375.73
Eye Amplitude CH B N/A N/A N/A N/A N/A

Eye Height CH A 326.99 327.54 0.37 326.40 328.27
Eye Height CH B N/A N/A N/A N/A N/A

Crossing CH A 49.89 49.82 0.16 49.47 50.66
Crossing CH B N/A N/A N/A N/A N/A

SNR CH A 23.70 23.67 0.04 23.12 23.79

SNR CH B N/A N/A N/A N/A N/A

Average Power (dBm) CH A N/A N/A N/A N/A N/A
Average Power (dBm) CH B N/A N/A N/A N/A N/A
Average Power (mW) CH A N/A N/A N/A N/A N/A
Average Power (mW) CH B N/A N/A N/A N/A N/A
Extinction Ratio CH A N/A N/A N/A N/A N/A
Extinction Ratio CH B N/A N/A N/A N/A N/A

Jitter P-P CH A 11.32 11.62 0.90 7.78 14.86

Jitter P-P CH B N/A N/A N/A N/A N/A

Jitter RMS CH A 1.86 1.86 0.06 1.74 2.19

Jitter RMS CH B N/A N/A N/A N/A N/A

Rise Time CH A 35.24 31.12 5.85 22.66 35.68

Rise Time CH B N/A N/A N/A N/A N/A

Fall Time CH A 33.30 29.38 5.39 21.53 33.50

Fall Time CH B N/A N/A N/A N/A N/A

Eye Width CH A 106.78 106.48 0.40 104.43 107.24
Eye Width CH B N/A N/A N/A N/A N/A

DCD CH A 1.50 1.04 0.42 0.00 2.26

DCD CH B N/A N/A N/A N/A N/A

OMA (mW) CH A N/A N/A N/A N/A N/A

OMA (mW) CH B N/A N/A N/A N/A N/A

OMA (dBm) CH A N/A N/A N/A N/A N/A

OMA (dBm) CH B N/A N/A N/A N/A N/A

Total Samples 974729

Total Waveforms 119

Mask Margin 0

Hit Count 1

Total Failed Samples 0

Top Mask Failed Samples 0

Center Mask Failed Samples 0

Bottom Mask Failed Samples 0

urrojoAep) Suta1asq( [l |

Waveform

665x497

CHA
000000000000.....(waveform data)
CHB
000000000000.....(waveform data)

Figure 7.16-4 File Example of Histogram Measurement Data
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Chapter 7 Observing Waveform

Amplitude/Time and Histogram Measurement - Channel A
[Setups]

Axis Time

X1 Marker 0.50UlI

X2 Marker 1.50UlI

Y1 Marker 9mV

Y2 Marker -10mV

[Results]

One Level CH A 189.65 189.84 0.13 189.60 190.04
One Level CH B N/A N/A N/A N/A N/A

Zero Level CH A -185.34 -185.48 0.14 -185.73 -185.12
Zero Level CH B N/A N/A N/A N/A N/A

Eye Amplitude CH A 374.99 375.31 0.26 374.72 375.73
Eye Amplitude CH B N/A N/A N/A N/A N/A

Eye Height CH A 327.54 327.74 0.27 326.40 328.27
Eye Height CH B N/A N/A N/A N/A N/A

Crossing CH A 49.89 49.82 0.17 49.47 50.66
Crossing CH B N/A N/A N/A N/A N/A

SNR CH A 23.71 23.67 0.04 23.12 23.76

SNR CH B N/A N/A N/A N/A N/A

Average Power (dBm) CH A N/A N/A N/A N/A N/A
Average Power (dBm) CH B N/A N/A N/A N/A N/A
Average Power (mW) CH A N/A N/A N/A N/A N/A
Average Power (mW) CH B N/A N/A N/A N/A N/A
Extinction Ratio CH A N/A N/A N/A N/A N/A
Extinction Ratio CH B N/A N/A N/A N/A N/A

Jitter P-P CH A 11.68 11.71 0.84 7.78 14.86

Jitter P-P CH B N/A N/A N/A N/A N/A

Jitter RMS CH A 1.83 1.87 0.07 1.77 2.19

Jitter RMS CH B N/A N/A N/A N/A N/A

Rise Time CH A 35.16 27.11 5.94 22.66 35.68
Rise Time CH B N/A N/A N/A N/A N/A

Fall Time CH A 33.16 25.65 5.45 21.53 33.50

Fall Time CH B N/A N/A N/A N/A N/A

Eye Width CH A 106.25 106.41 0.46 104.43 107.01
Eye Width CH B N/A N/A N/A N/A N/A

DCD CH A 1.80 1.06 0.45 0.00 2.11

DCD CH B N/A N/A N/A N/A N/A

OMA (mW) CH A N/A N/A N/A N/A N/A

OMA (mW) CH B N/A N/A N/A N/A N/A

OMA (dBm) CH A N/A N/A N/A N/A N/A

OMA (dBm) CH B N/A N/A N/A N/A N/A

Mean 100.62

Std Dev 1.87

P-P 11.68

Hits 3835

Hit Point Detail

0.50U1 0 Hits

0.50U1 0 Hits

0.51U1 0 Hits

0.51U1 0 Hits

0.51U1 0 Hits

(Hit Point data)

Waveform

665x497

CHA

00000000000 0.....(waveform data)
CHB
000000000000.....(waveform data)

Figure 7.16-5 File Example of Mask Measurement Data
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7.16 Saving Measurement Results

Histogram Measurement - Channel A
[Setups]

Axis Amplitude

X1 Marker 0.73UlI
X2 Marker 0.75Ul
Y1 Marker 287mV
Y2 Marker -276mV
[Results]

Mean 5.27

Std Dev 188.49
P-P 423.91

Hits 11979

Hit Point Detail
287mV 0 Hits
284mV 0 Hits
281mV 0 Hits
279mV 0 Hits
276mV 0 Hits
273mV 0 Hits
270mV 0 Hits
268mV 0 Hits

(Hit Point data)

Waveform

665x497

CHA
000000000000.....(waveform data)
CHB
000000000000.....(waveform data)

Figure 7.16-6 File Example of Histogram Measurement Data

urrojoAep) Suta1asq( [l |
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Chapter 7 Observing Waveform

Mask Measurement - Channel A
[Setups]

Current Mask 8G Optical Fibre Channel Mask (8.5 Gbps)
[Results]

Total Samples 991111

Total Waveforms 121

Mask Margin O

Hit Count 1

Total Failed Samples 0

Top Mask Failed Samples 0
Center Mask Failed Samples 0
Bottom Mask Failed Samples 0

Waveform

665x497

CHA
000000000000.....(waveform data)
CHB
000000000000.....(waveform data)

Figure 7.16-7 File Example of Mask Measurement Data
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Chapter 8 Operating Optical Interface

This chapter explains how to use the optical interface option.

8.1 Optical Interface TYPES.......cccevveccrriiiiiiee e 8-2
8.2  Operating Optical Transceiver.........c..cccooiiiiieeeeeennnnn. 8-6
8.2.1 Function List......ccoociiiii e 8-6
8.2.2 Optical Transceiver TYypesS.....ccccceeeeiiciuieeeenennn. 8-8
8.2.3 Connection between Panel Connector and
Optical Transceiver..........ccooooeioeeiie e 8-9
8.3 Operating O/E Converter.........cccocvveeeieiiciiiiiieeeee e, 8-10
8.3.1 Function List ... 8-10
8.3.2 Calibration of O/E Module ............ccvevvrvnnnnnn. 8-14
8.3.3 Adjustment required
when changing the wavelength bands............ 8-14
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Chapter 8 Operating Optical Interface

8.1 Optical Interface Types

The following optical interface types are available.
e O/E converter

e Optical transceiver (XFP)

e Optical transceiver (SFP+)

O/E Converter

The O/E converter configured by the wide bandwidth photo diode and
amplifier can convert the optical signal to the electrical signal. The block
diagram of the MP2102A-023 O/E converter is as follows.

+V

Amplifier Low Pass Filter

% Out :
glalia In jzgé /-\/

Photodiode

V

Figure 8.1-1 OJ/E Converter Block Diagram

The O/E Monitor Output connector is not available on the MP2100A-003
and MP2100A-007 front panel.

Here, the conversion efficiency means the ratio that the photodiode
converts the optical signal to electrical signal. This efficiency varies
depending on the wavelength. To measure the optical waveform
amplitude correctly, it is necessary to calibrate the conversion efficiency.
The value multiplied the photodiode conversion efficiency by amplifier

gain is called the conversion gain.




8.1 Optical Interface Types

/\ CAUTION

e The maximum optical power input to the O/E Data In is
+2 dBm (1.58 mW). Inputting an optical power
exceeding this level risks damaging the internal
circuits. Connect the optical attenuator to the O/E Data
In when measuring the optical signal exceeding +2
dBm.

e The impedance of the O/E Monitor Out connectors is 50
Q. Measurement may not be performed correctly if a
coaxial cable with another impedance is used or if the
impedance of the DUT is not 50 Q.
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Chapter 8 Operating Optical Interface

Optical Transceiver (XFP/SFP+)

Optical transceivers combine the following two functions in one module:
e Tx for converting electrical signal into optical signal for transmission
e Rx for converting optical signal into electrical signal for reception
The format and pin layout of the optical transceiver for communication
are standardized by the industry organization. So, just changing the
optical transceiver makes the optical interface specifications easily.

The MP2100A+MP2100A-050/051 and MP2101A+MP2101A-050/051 can
install the optical transceiver conformed with the XFP (10 Gigabit small
form factor pluggable module) or SFP+ (Enhanced small form factor
pluggable module), using the options. For the references of the optical
transceiver, refer to Appendix F “Bibliography”.

The logic circuit is used in the Optical transceiver. This is the different
from the O/E converter. The relationship between input signal and
output signal is the nonlinearity because the waveform of the optical

transceiver is shaped by the logic circuit.

+V
Rx +
Limiter amp Buffer (
Rx In
:I Rx -
Photodiode (
+V
Laser
Tx Out Diode TX +
7 Limiter amp
7
Laser
Diode
Driver TX -

Figure 8.1-2 Optical Transceiver Block Diagram




8.1 Optical Interface Types

/\ CAUTION

e Be sure that the optical power input to the Rx of the
optical transceiver is the specified max .value or less.
Inputting an optical power rather than this power risks
damaging the internal circuits.

e Use the appropriate optical fiber to the optical
transceiver. Measurement may not be performed
correctly if the optical fiber types (multi-mode fiber,
single mode fiber) are not applicable.

e The impedance of the Tx Data In and Rx Data Out
connectors is 50 Q. Measurement may not be
performed correctly if a coaxial cable with another
impedance is used or if the impedance of the
connected devices is not 50 Q.
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Chapter 8 Operating Optical Interface

8.2 Operating Optical Transceiver

8.2.1

Function List

The following items is set and displayed for the optical transceiver.

Table 8.2.1-1 Optical Transceiver Setting Items

Item

Description

Wavelength

Displays wavelength of light output from the optical
transceiver.

When the recommended optical transceiver is
installed, one of the following wavelength is
displayed.

850 nm, 1310 nm, 1550 nm

Output

Outputs light to the Tx connector of the Optical
transceiver.

Touch the Output button, and then the display is
changed to ON or Off.

The optical output indication is as follows:

Green: On
Black: Off

LOS

Indicates that the light is input to the RX connector
of the Optical transceiver.

Red:  No input light (Loss of signal)
Gray: Input light

Ready

Indicates the optical transceiver installed status.
Green: Available

Black: Optical transceiver not installed or not found

XFP Rx
Reference CLK

When the optical transceiver is XFP, select the
reference clock supplied to XFP.




8.2 Operating Optical Transceiver

To display the optical transceiver setting screen, touch [XFP/SFP+] at the

top menu.

The screen as shown in Figure 8.2.1-1 is displayed.

Optical output——

Optical output—
indicator

Loss of signal

Output |nd|Cator
Los Optical transceiver

ready [I—installed status
indicator

Wave Length g0 w——Wavelength display

XFP Rx Reference CLK ReferenCe

clock source

Figure 8.2.1-1 Optical Transceiver Setting Panel (XFP)

Optical output——

Optical output——
indicator

Loss of signal
Output /|nd|cat0r

ws @— | Optical transceiver

Ready I | installed status
indicator

Wave Length 1310 nm V\/ave|ength dISplay

Figure 8.2.1-2 Optical Transceiver Setting Panel (SFP+)

The setting range of the optical transceiver is as follows.

Optical Output
Off
On

XFP Rx Ref CLK

Sync with PPG2

Sync with ED2
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Chapter 8 Operating Optical Interface

8.2.2 Optical Transceiver Types

The recommended optical transceiver is listed in Table 8.2.2-1.
For the specifications of the optical transceiver, refer to A.4 “Optical
Transceiver Module Specifications”.

For how to install the optical transceiver, refer to Section 2.8 “Installing

Optical Transceiver”.

Table 8.2.2-1 XFP

Model Name Wa‘;‘:";')‘gth gppt"i’gl"’;'izt:r Bit Rate (kbit/s)
GO174A 850 MMF 9950000 to 11100000
GO194A 1310 SMF 9950000 to 11300000
GO195A 1550 SMF 9950000 to 10750000

Table 8.2.2-2 SFP+

Wavelength Appropriate . .
Model Name (nm) Optical Fiber Bit Rate (kbit/s)
G0238A 850 MMF 10312500
GO0239A 1310 SMF 9953280 to 10312500




8.2 Operating Optical Transceiver

8.2.3 Connection between Panel Connector and Optical Transceiver

The Tx Data In connector on the front panel connects to the TX+ of the
optical transceiver module.

The Rx Data Out connector on the front panel connects to the RX + of the
optical transceiver module.

TX Data In
-
TX+
I ~
TX—
SFP+/XFP RX+
RX—
Rx Data Out

Figure 8.2.3-1 Connection Diagram between Panel Connector and
Optical Transceiver
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Chapter 8 Operating Optical Interface

8.3 Operating O/E Converter
8.3.1 Function List

The following items are set and displayed when installing the O/E
converter.

Table 8.3.1-1 O/E Converter Setting ltems

Item

Description

Filter On/Off

When installing Option 086, the internal low pass filter is
set to On/Off.

Filter Selection

When installing from Option 056 to Option 069, the
internal low pass filter is set.

Wavelength

Select the wavelength of input light from the following:
850 nm, 1310 nm, 1550 nm, User

The Responsivity, Conversion Gain, or System
Conversion Gain varies depending on the wavelength.

Conversion Gain*

Indicates the conversion ratio of the O/E.
The setting range is from 1 to 9999 (V/W).

System Conversion
Gain*

Indicates the conversion ratio between the power input to
the O/E Data In and the voltage displayed on the Result
window. This is automatically set by Conversion Gain,
internal loss of the BERTWave, and filter loss:

System Conversion Gain
Conversion Gain

- Measuerement internal loss X Filter Loss

When installing from Option 056 to Option 069, the loss
is used for calculation. The loss varies with the filter
types.

Responsivity* Rate at which photodiode converts optical power to
current
The setting range is from 0.001 to 999.999.

Calibration Automatically adjusts the Conversion Gain/Responsivity

/System Conversion Gain values. For adjustment, refer to
8.3.3 “Adjustment required when changing the
wavelength bands”.

Input Power

Sets optical signal power input to the device.
The setting range is —2 to —10 dBm.

Extinction Ratio
Correction

Sets whether to correct the Extinction Ratio
measurement.

Extinction Ratio
Correction Factor

Indicates the correction factor of Extinction Ratio The
setting range is from —9.99 to 9.99%.

O/E Calibration

Starts module calibration.

*:

Changes in the setting values of Conversion Gain, Responsivity and

System Conversion Gain are not required when measuring an

optical signal at a wavelength of 850 nm, 1310 nm or 1550 nm.

For these wavelength bands, calibrated values have been set before

shipment from the factory.
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8.3 Operating O/E Converter

To measure an optical signal at the other wavelength than 850 nm,
1310 nm or 1550 nm, change the setting values of Conversion Gain,
Responsivity and System Conversion Gain according to the changed
wavelength. For how to change the setting values, refer to 8.3.3

“Adjustment required when changing the wavelength bands”.

To display the O/E converter setting screen, touch [O/E] at the top menu.
The screen as shown in Figure 8.3.1-1 is displayed.

FilterBank
Filter On/Off —
Filter Selection 10GhE LAN/PHY °
(10.3125G)

Conversion Gain/Responsivity

Wavelength

Conversion Gain

.
3
[
<
=

|— System Conversion Gain | 332 VW
Responsivity 0922 AW

Calibration Exectue

|— Input Power -7.00 dBm

Extinction Ratio Correction

'y

9deJIojuT 8o1Id() Surjersd(

Correction Factor

T

Maintenance

O/E Calibration Calibrate Module

Figure 8.3.1-1 OJ/E Setting Panel
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Chapter 8 Operating Optical Interface

The setting range of the O/E converter is as follows.

Filter
O/E Calibration

ResponsivityOff
Sync with PPG1
Sync with ED1

1 to 9999 V/IW

No Filter

1GFC*!

2GFC*2

4GFC*2

8GFC*2 *3
10GFC*3

10GFC FEC*3
10GbE FEC*3
10GbE LAN/PHY*2. *3
10GbE WAN¥*2, *3
CPRI*4
Infinibandx4*2. *3
OC-3/STM-1*5
OC-12/STM-4*s¢
0OC-192/STM-64%*2. *3
G975 FEC*2
OTU-1*7
OTU-2*3

Wavelength

1310 nm

1550 nm

850 nm

User

Conversion Gain
1 to 9999 V/IW

System Conversion Gain
1 to 7404*8 V/IW

Responsivity
0.001 to 999.999 A/W

Input Power
-2 to —10 dBm

812



8.3 Operating O/E Converter

Extinction Ratio Correction

*1:

*2:

*3:

*4:

*5:

*6:

*7:

*8:

On
Extinction Ratio Correction Factor
—9.99 t0 9.99%

When installing Option 064 065, 066, 067, 068 or 069 including the
filter for 1.0625 Gbit/s as the product configuration.

When installing Option 057

When installing Option 056

When installing Option 064, 065, 066, 067, 068 or 069 including the
filter for 614.4 Gbit/s as the product configuration.

When installing Option 064, 065, 066, 067, 068 or 069 including the
filter for 155.52 Gbit/s as the product configuration.

When installing Option 064, 065, 066, 067, 068 or 069 including the
filter for 622.08 Gbit/s as the product configuration.

When installing Option 064, 065, 066, 067, 068 or 069 including the
filter for 2.666 Gbit/s as the product configuration.

Without Option

When installing Option, sometimes the upper limit is lower than
7404.

813
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Chapter 8 Operating Optical Interface

8.3.2 Calibration of O/E Module

When light is not input to the O/E module, the output voltage is
adjusted.

The output voltage of the O/E module changes depending on the ambient
temperature.

Calibrate the MP2100A before using the O/E module.

1. Close the O/E Data In cap.
2. Touch [Calibrate Module].

3. The window confirming that the light is not input is displayed.
Touch [OK].

4. The window indicating that the calibration is finished at about five
seconds is displayed. Touch [OK].

8.3.3 Adjustment required when changing the wavelength bands

To measure an optical signal at the other wavelength band than 850 nm,

1310 nm or 1550 nm, adjust the values of Conversion Gain, Responsivity

and System Conversion Gain.

Warm up the O/E module at least one hour because the output voltage

varies depending on the ambient temperature. Additionally, be sure to

calibrate the sampling oscilloscope before performing adjustment.

<Adjusting Manually>

Adjustment method of Conversion Gain (System Conversion Gain)

1. Adjust the wavelength of the optical power meter to the optical
signal.

2. Measure unmodulated optical signal power with the optical power
meter.

3. Input the optical signal to the optical input connector of
MP2100A-003 or MP2102A-023.

4. Measure the average of the optical signal power by using the
Histogram function of the sampling oscilloscope.

5. Display the O/E setting panel.
6. Set Wavelength to User.

7. Adjust the Conversion Gain value so that the average of the optical
signal power measured by the Histogram function of the sampling
oscilloscope becomes equal to the value measured by the power
meter. The System Conversion Gain value is automatically set by
setting the Conversion Gain value.

8-14



8.3 Operating O/E Converter

Adjustment method of Responsivity
1. Adjust the wavelength of the optical power meter to the optical
signal.

2.  Measure unmodulated optical signal power with the optical power
meter.

3. Input the optical signal to the optical input connector of
MP2100A-003 or MP2102A-023.

4. Measure the Average Power (mW) or Average Power (dBm) of the
optical signal by using the Amplitude/Time function of the sampling
oscilloscope.

Display the O/E setting panel.

6. Set Wavelength to User.

7. Adjust the Responsivity value so that the Average Power value of the
optical signal measured by the Amplitude/Time function of the
sampling oscilloscope becomes equal to the value measured by the
optical power meter.

<Adjusting Automatically by Auto Correction>

1. Adjust the wavelength of the optical power meter to that of the
optical signal.

2.  Measure unmodulated optical signal power with the optical power

meter.

3. Input the optical signal to the optical input connector of
MP2100A-003 or MP2100A-023.

4. Display the O/E setting panel.
5. Set Wavelength to User.

6. Set the Input Power to the value of the optical signal power
measured by Step 2.

7. Press [Execute] to calibrate automatically.

8  When Auto Correction is completed, the values of Conversion Gain,
Responsivity, and System Conversion Gain are adjusted so that they

become equal to the values measured by the optical power meter.
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Chapter 9 Performance Test

This chapter describes how to the performance of the BERTWave Series.

9.1 Performance Test for Pulse Pattern Generator ............ 9-2
9.1.1 Apparatus Required for Performance Test ...... 9-2
9.1.2 Operating Frequency Range ...........ccccvvveee.... 9-3
9.1.3 Waveform ......cccccooviiiiiiiiieeeeeeeeeeeeeeee 9-4
9.1.4 Full Rate Clock Output.........cccveevveeeeiiiiiniieee. 9-6
9.2 Performance Test for Error Detector ..........cccccccceeeei. 9-7
9.2.1 Apparatus Required for Performance Test ...... 9-7
9.2.2 Operating Frequency..........cccoeveeeeiiieeeiniieenn. 9-8
9.2.3 InputLevel......ccoooveveiiiiiiieeee e 9-10
9.24 Pattern..........ccccc 9-13
9.2.5 Error Detection .........cccoviiveiiiiien e, 9-14
9.3 Performance Test for Sampling Scope.......cccccceeennnee 9-16
9.3.1 Apparatus Required for Performance Test .... 9-16
9.3.2 Amplitude ACCUraCy........cccceeeruvreeeiiiieeenieenn. 9-17
9.4 Performance Test for Optical Interface
(OFE CONVEIET)......eeeeeiiiiiee e 9-20
9.4.1 Apparatus Required for Performance Test .... 9-20
9.4.2 Optical Power Meter.........cccccoviiiiiiiiiiieee. 9-21

)
0]
5
o
~
=
&
5
(e
(¢”]
&
wn
2§




Chapter 9 Performance Test

9.1 Performance Test for Pulse Pattern Generator

The pulse pattern generator is required to test the following items.

e Operation frequency range
o Waveform
e Full rate clock output (with Option 052/152)

/\ CAUTION

Connect a 50 Q terminator to unused input/output
connectors.

9.1.1 Apparatus Required for Performance Test

The following table shows the required equipment for performance test.

Before starting performance tests, warm up the MP2100A/MP2101A and
the measuring instruments for at least 1 hour.

Table 9.1.1-1 Equipment for Performance Test

Product Name Required Performance Reconjlmended
Equipment
Sampling Electrical interface MP2100A or
oscilloscope Bandwidth: 20 GHz or more MP2102A
(Anritsu)
Frequency counter | Frequency range: MF2412C
500 MHz to 20 GHz | (Anritsu)
Accuracy: 0.1 ppm max.




9.1 Performance Test for Pulse Pattern Generator

9.1.2 Operating Frequency Range
Procedure:
1. Connect the Sync Output connector to the input connector of the

frequency counter.
2.  Connect the PPG1 Data Out and PPG1 Data Out to the coaxial

terminator.

3.  Touch [PPG/ED1 Ch1].

4.  Set Sync Output to [PPG1_1/8 Clk].

5.  Set Reference Clock to [Internal].

6. Select [Variable] at Bit Rate and input 11320000 kbit/s.
When Option 090 is added, input12500000 kbit/s.

7.  Set [Offset] at Bit Rate to 0 ppm.

8.  Set Data/XData to [On].
9. Read the setting value of the frequency counter.
10. Check that the read value multiplied by 8 is within the following
range.
When the Option 090 is not installed: 11320000+113.2 kHz
When the Option 090 is installed: 12500000+125 kHz
11. Set Bit Rate to 8500000 kbit/s.
When Option 090 is added, input 8000000 kbit/s.
12. Read the value measured by the frequency counter.
13. Check that the read value multiplied by a factor of 8 is within the
following limited values.
Without Option 090: 8500000485 kHz
With Option 090: 8000000+80 kHz

TO -
o)
Frequency counter "jh
- o
e S
=le] o o oo 5
ol 707 500 002.3 Hz | O )
55 o 0000 =
e e T T - 0O Oo0oOo ®
o .6.6. 6. 6.6.6 6.66.86.| & =) ooao
e Tt ™ ™ P = e O (o) © o 0ooo c'?
R S XA »
ync Out =9
Input

Figure 9.1.2-1 Operation Frequency Range Test Setup




Chapter 9 Performance Test

9.1.3 Waveform

Procedure:

1.

16.
17.

Connect the Sync Output connector and the trigger input connector
of the sampling oscilloscope using a coaxial cable.

Connect the PPG1 Data Out connector and the input connector of
the sampling oscilloscope using a coaxial cable.

Connect the coaxial terminator to the PPG1 Data Out connector.
Touch [PPG/ED Ch1l].

Connect Sync Output to [PPG1_1/16 Clk].

Set Reference Clock to [Internal].

Select [Variable] at Bit Rate and input 11320000 kbit/s.

Set External Attenuation to 0 dB.

Set Test Pattern to [PRBS 2423-1].

. Set Data/XData to [On .

Set Amplitude to 0.1 Vp-p.

. Measure the amplitude using the sampling oscilloscope.
. Set Amplitude to 0.8 Vp-p.
. Measure the amplitude using the sampling oscilloscope.

. Connect the PPG1 Data Out connector to the input connector of

the sampling oscilloscope.
Connect the coaxial terminator to the PPG1 Data Out connector.

Repeat steps 11 to 14.




9.1 Performance Test for Pulse Pattern Generator

The following measurement added when selecting Ch2.

1. Connect the PPG2 Data Out connector and the input connector of
the sampling oscilloscope using a coaxial cable.

Connect the PPG2 Data Out connector to the coaxial terminator.
Touch [PPG/ED Ch2].

Set Sync Output to [PPG2_1/16 CIk].

Repeat steps from 6 to 14 at Chl.

o o w1

Connect the PPG2 Data Out connector and the input connector of

the sampling oscilloscope using a coaxial cable.
Connect the coaxial terminator to the PPG2 Data Out connector.

8. Repeat steps from 11 to 14 at Chl.

Sampling oscilloscope

/ T
[ro T ]
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Figure 9.1.3-1 Waveform Test Connection Figure
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Chapter 9 Performance Test

9.1.4 Full Rate Clock Output
When Option 052/152 is installed, the signal output at Full Rate Clock
Output can be tested.

Procedure:
1. Connect the PPG1 Data Output connector and sampling oscilloscope

trigger input connector using a coaxial cable.

2. Connect Clock Output and the sampling oscilloscope input connector

using a coaxial cable.
3. Connect a coaxial terminator to the PPG1 Data Out connector.
4. Touch [PPG/ED Ch1l.

5. Set Test Pattern to [Programmable Pattern] and select
[11110000.dat].

6. Set Sync Output to [PPG1_1/8Clk].

7. Set Reference Clock to [Internal].

8. Select [Variable] for Bit Rate and input 10000000 kbit/s.
9. Set Data/XData to [On].

10. Set Amplitude to 0.4 Vp-p.

11. Measure the Amplitude, Rise Time, Fall Time, Duty, and Jitter
(RMS) at the sampling oscilloscope.

Sampling oscilloscope

; : : - y; : r 3
e ) A [r T T T
£ '"?%'."
in@ CLK Out @
&
=[e] o
o s wamean nam maa WOa wnadi SRade  wmal  EEw mmn L - - s e o e @ sntaens -~
o 686,686 ¢ 6.6 6 @A@AQA_Q (=] o o o 9.6 00 ] =]
7 T
PPG1 A R A Trigger R A
Data Out ||-"p”t Input

Figure 9.1.4-1 Full Rate Clock Output Test Connection Setup




9.2 Performance Test for Error Detector

9.2 Performance Test for Error Detector

The ED is required to test the following performance.

e Operating frequency
e Input level

e Pattern

e Error detection

Before testing the performance of the ED, confirm that the performance
of the tested pulse pattern generator satisfies the specifications.

9.2.1 Apparatus Required for Performance Test
The following table lists the equipment for performance test.

Before starting performance tests, warm up the MP2100A/MP2101A and

the measuring instruments for at least 1 hour.

Table 9.2.1-1 Equipment for Performance Test

Product Name Required Performance ReEcon.1mended
quipment
Pulse Pattern Bit rate: 4.25 to 11.32 Gbit/s | MP2100A,
Generator Amplitude: 0.1t0 0.8V MP2101A
(Anritsu)
E/O Converter | Bit rate: 10.3125 GHz MP2100A-050,
Extinction ratio: 8.2 dB or more MP2101A-050
VECP 0.5 dB or less (Anritsu)
Variable For single mode fiber 8163B+81570A
Optical Waveform: 1200 to 1600 nm (Keysight
Attenuator Insertion loss: 3 dB or less Technologies)
Attenuation: 0 to 30 dB
Resolution: 0.1 dB or less -
@
For multi-mode fiber 8163B+81578A g""
Waveform: 800 to 900 nm (Keysight 5
Insertion loss: 3 dB or less Technologies) g
Attenuation: 0 to 30 dB 3
Resolution: 0.1 dB or less g'ﬂ
28
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9.2.2 Operating Frequency

Procedure:

1.

10.

11.

12.

13.

14.

Connect the PPG1 Data Out and the ED1 Data In using a coaxial
cable.

Connect the PPG1 Data Out and ED1 Data In to the coaxial
terminator.

Touch [PPG/ED Ch1] — [PPGI.

Set the value as follows:

Amplitude: 01V

Bit Rate: Variable, 11320000 kbit/s

Data/XData Out: On

Reference Clock:  Internal

Offset: 100 ppm

Test Pattern: PRBS 2731-1, Pos

Touch [ED], and then set the value as follows:

Bit Rate: Variable, 11320000 kbit/s

Data Input condition: Electrical Single-Ended Data
Gating Cycle: Single

Gating Period: 10 s

Test Pattern: PRBS 27311, Pos

Threshold: 0 mV

Touch [Start] at All Measure.

Record the FREQ (kHz) of the ED Result and error count (EC) after

measurement.

Set Offset to —100 set at step 3.

Touch [Start] at All Measure.

Record the FREQ (kHz) of the ED Result and error count (EC) after

measurement.

Connect the PPG1 Data Out and ED1 Data In using a coaxial
cable.

Connect the PPG1 Data Out and ED1 Data In to the coaxial
terminator.

Touch [PPG/ED Ch1] — [PPGI, and set the value as follows.
Offset: 100 ppm

Touch [EDI], and set the value as follows.

Data Input condition: Electrical Single-Ended XData

Repeat steps 5 to 9.




9.2 Performance Test for Error Detector

When using MP2100A-005 and MP2101A-012:
1. Connect the PPG2 Data connector and ED2 Data connector using a

coaxial cable.

2.  Connect the PPG2 Data Out and ED2 Data In to the coaxial

terminator.
3. Touch [PPG/ED Ch2], and then repeat steps 3 to 10.
4. Connect the PPG2 Data Out and the ED2Data In using a coaxial

cable.
5. Connect the coaxial terminator to the PPG2 Data Out connector.

6. Touch [PPGI], and set the value as follows.
Offset: 100 ppm

7. Touch [ED], and set the value as follows.
Data Input condition: Electrical Single-Ended XData

8. Repeat steps 5 to 9.

— '_ T 3
N e ' N e ) '

L

Coaxial Termir{ator

fed * e e e S T
0 6. 6.6, 6. ) é.ﬁ@&'ﬁ. X 6. 6. 6. 6.
= il Bl - o
2\ EN| -
PPG1 Data ED1 Data Coaxial Terminator PPG1 Data ED1 Data
Out In Out In
Figure 9.2.2-1 Operating Frequency Test Connection Setup
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Figure 9.2.2-2 Operating Frequency Test Connection Setup (MP2100A-005, MP2101A-012)
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9.2.3 Input Level

Procedure:

1. Connect the PPG1 Data Out and the ED1 Data In using a coaxial
cable.

2.  Connect the PPG1 Data Out and ED1 Data In to the coaxial
terminator.

3. Touch [PPGI, and then set the value as follows:
Amplitude: 0.1V
Bit Rate: Variable, 11320000 kbit/s

Data/XData Out: On
Error Addition: Off
Reference Clock: Internal

Offset: 0 ppm
Test Pattern: PRBS 2731-1, Pos
4. Touch [ED], and set the value as follows.
Bit Rate: Variable, 11320000 kbit/s
Data Input condition: Electrical Single-Ended Data
Gating Cycle: Single
Gating Time: 10s
Test Pattern: PRBS 27311, Pos
Threshold: 0 mV

5. Touch [Start] at Measure.
6. Record the FREQ (kHz) of the ED Result and error count (EC) after

measurement.

7. Connect the PPG1 Data Out and ED1 Data In using a coaxial
cable.

8. Connect the PPG1 Data Out and ED1 Data In connectors to the

coaxial terminator.

9. Set the [ED] Data Input condition to [Electrical Single-Ended
XDatal.

10. Touch [Start] at Measure.

11. Record the ED Result FREQ (kHz) and EC error count.

12. Set the amplitude of the pulse pattern generator to 0.8 Vp-p.

13. Repeat steps 5 to 11.

*:  When using the MP2100A-003 or MP2100A-007, omit steps 7 to 11.
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9.2 Performance Test for Error Detector

When using MP2100A-005 and MP2101A-012:
1. Connect the PPG2 Data Out and ED2 Data In using a coaxial cable.

2. Connect the PPG2 Data Out and ED2 Data In to the coaxial

terminator.

3. Touch [PPG/ED Ch2], and repeat the steps 3 to 13.

For the input level for test connection figure for the electrical interface,
refer to Figure 9.2.2-1 and Figure 9.2.2-2.

Procedure (using MP2100A-003)
1. Connect the PPG1 Data Out and E/O converter Data connectors
using a coaxial cable.

2.  Connect the PPG1 Data Out and E/O converter Data connectors
using a coaxial cable.

3. Connect the optical output connector of the E/O converter and the
input connector of the variable optical attenuator using an optical
fiber.

4. Connect the output connector of the variable optical attenuator and

the optical power meter using an optical fiber.
5. Touch [PPG/ED Ch1l, and then set [PPG] as follows.

Amplitude: recommended values for E/O converter
Bit Rate: 10GbE LAN/PHY

Data/XData Out: On

Error Addition: Off

Reference Clock: Internal

Offset: 0 ppm
Sync Output: PPG1_1/16 Clk
Test Pattern: PRBS 2731-1, Pos

6. Set [ED] as follows. -
Bit Rate: 10GbE LAN/PHY ]
Data Input condition: Optical éh
Gating Cycle: Single E
Gating Period: 10 s g
Test Pattern: PRBS 2731-1, Pos %
Threshold: 0 mV &

7. Match [O/E] for Wavelength with the E/O converter wavelength.

8. Adjust the variable optical attenuator to set the optical input to —9
dBm.

9. Connect the output connector of the variable optical attenuator and
the O/E Data In (B In) using an optical fiber.

10. Touch [PPG/ED Ch1] — [Start].

9-11



Chapter 9 Performance Test

11. After measurement, record the ED Result FREQ (kHz) and error

count.

O/E Data
In (B In)
Optical fiber
BB
© 6.6.6.6 6.6.8.6 6.6.86.6
A PPG1 PPG1
Data Out Data Out
Optical Variable attenuator
E/O converter Input
Optical
D === Output @ O
ata Data —
© el @ =
Coaxial cable \
L 1
Optical ,
Optical power meter Output

1
I:] !
/

O
Doooooo G} ==~
T

oOoooonoo
T

J

Figure 9.2.3-1 Input Level Test Connection Setup (MP2100A-003)

When using the MP2100A-050 or MP2100A-051 as the E/O converter,

read steps 1 to 3 on the previous page as follows:

1. Connect the PPG1 Data Out and Tx Data In connectors using a

coaxial cable.

2. Connect the Optical Transceiver Tx connector and the variable

attenuator input connector using an optical fiber.

I
(AndSume? s~ ImEnTwavo ] B

O/E Data
WS In (B In) Optical fiber
o Optical ‘}
. Input Variable attenuator
- BTE— oo
d e oy S o e
]
eV { @~ S
PPG1 Tx Data In t
Data Out Optical
Output

Optical power meter

] DLJ

ooooooo Gl
ooooooa
T | —

Figure 9.2.3-2 Input Level Test Connection Setup (MP2100A-003)
(When Using Option 050/051)
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9.2 Performance Test for Error Detector

9.2.4 Pattern

Procedure
1. Connect the PPG1 Data Out and ED1 Data In using a coaxial cable.

2.  Connect the PPG1 Data Out and ED1 Data In to the coaxial

terminator.

3.  Touch [PPG/ED Ch1] and set [PPG] as follows:
Amplitude: 05V
Bit Rate: Variable, 11320000 kbit/s

Data/XData Out: On
Error Addition: Off
Reference Clock: Internal

Offset: 0 ppm
Test Pattern: PRBS 27311, Pos
4. Set [ED] as follows:
Bit Rate: Variable, 11320000 kbit/s
Data Input condition: Electrical Single-Ended Data
Gating Cycle: Single
Gating Period: 10 s
Test Pattern: PRBS 2731-1, Pos
Threshold: 0 mV

5. Touch [Start] at Measure.

6. After measurement, confirm that the error count of the ED Result is
0.

7. Change Test Pattern for [PPG] and [ED] in succession to [PRBS
2~7-1], [PRBS 229-1], [PRBS 2~15-1], and [PRBS 2/23-1], and
repeat steps 5 to 7 each time.

8. Connect the PPG1 Data Out and ED1 Data In using a coaxial
cable.

9. Connect the PPG1 Data Out and ED1 Data In to the coaxial
terminator.

10. Set [ED] at Data Input condition to [Electrical Single-Ended XDatal
at Data Input condition.

11. Repeat steps 3 to 8.

*: When using the MP2100A-003 or MP2100A-007, omit steps 9 to 12.
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Chapter 9 Performance Test

When using MP2100A-005 and MP2101A-012:

1.
2.

Connect the PPG2 Data Out and ED2 Data In using a coaxial cable.

Connect the PPG2 Data Out and ED2 Data In to the coaxial
terminator.

Touch [PPG/ED Ch2], and repeat the steps 3 to 12.

The pattern test setup is the same as shown in Figure 9.2.2-1 and Figure
9.2.2-2,

9.2.5 Error Detection

Procedure

1.

10.

11.

Connect the PPG1 Data Out connector and the ED1 Data In using a
coaxial cable.

Connect the PPG1 Data Out and ED1 Data In to the coaxial
terminator.

Touch [PPG/ED Ch1l, and the set [PPG] as follows:
Amplitude: 01V

Bit Rate: Variable, 10000000 kbit/s
Data/XData Out: On

Error Addition: On, Single

Reference Clock: Internal

Offset: 0 ppm

Test Pattern: PRBS 2231-1, Pos

Set [ED] as follows:

Bit Rate: Variable, 10000000 kbit/s

Data Input condition: Electrical Single-Ended Data

Gating Cycle: Single

Gating Period: 10 s

Test Pattern: PRBS 2731-1, Pos

Threshold: 0mV

Touch [Start] at Measure.

Touch [PPG] at [Insert Error] once.

After measurement, confirm that the bit error rate of the ED Result
is 1E-11 and the error count is 1.

Set [ED] to [Electrical Single-Ended XDatal at Data Input condition.
Connect the PPG1 Data Out connector and ED1 Data In using a
coaxial cable.

Connect the PPG1 Data Out and ED1 Data In to the coaxial
terminator.

Repeat steps 5 to 7.
When using the MP2100A-003 or MP2100A-007, omit steps 8 to 11.
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9.2 Performance Test for Error Detector

The error detection test connection is the same as Figure 9.2.2-1 and
Figure 9.2.2-2.

When using MP2100A-005 and MP2101A-012:

1. Connect the PPG2 Data Out connector and the ED2 Data In using a
coaxial cable.

Connect the coaxial terminator to the PPG2 Data Out connector.
Touch [PPG/ED Ch2], and set [PPG] to the previous step 3.

Repeat steps 4 to 8.

Connect the PPG2 Data Out connector and the ED2 Data In
using a coaxial cable.

6. Connect the PPG2 Data Out and ED2 Data In to the coaxial
terminator.

ok Wb

7. Repeat steps 5to 7.

The error detection test connection is the same as Figure 9.2.2-1 and
Figure 9.2.2-2.
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Chapter 9 Performance Test

9.3 Performance Test for Sampling Scope

A sampling scope is required to test the following performance.

o Amplitude accuracy

9.3.1 Apparatus Required for Performance Test

The following table lists the equipment required for the performance test.

Before starting performance tests, warm up the MP2100A /MP2102A and
measuring instruments for at least 1 hour.

Table 9.3.1-1 Equipment for Performance Test
Product Name Required Performance Reé: on.