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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

f DANG ER This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

f WA R N | NG This indicates a hazardous procedure that could result in serious injury or death if
not performed properly.

CAUT' 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.

@ These indicate that the marked part should be recycled.
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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., and
software bug fixes will be performed in accordance with the separate Software
End-User License Agreement, provide, however, that 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 or flood,
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 damage or financial loss of the
customer due to the use of or a failure to use this equipment, unless the
damage or loss is caused due to Anritsu Corporation’s intentional or gross
negligence.
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Note:
For the purpose of this Warranty, "unusual environments" 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 place chemically active gases (sulfur dioxide, hydrogen
sulfide, chlorine, ammonia, nitrogen dioxide, 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 of this equipment malfunctions, please 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
PDF version.



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.




Software End-User License Agreement (EULA)

Please carefully read and accept this Software End-User License Agreement (hereafter this EULA)

before using (includes executing, copying, installing, registering, etc.) this Software (includes programs,

databases, scenarios, etc., used to operate, set, etc., Anritsu electronic equipment, etc.). By using this

Software, you shall be deemed to have agreed to be bound by the terms of this EULA, 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.

Article 1. Grant of License and Limitations

1. You may not to sell, transfer, rent, lease,

lend, disclose, sublicense, or otherwise
distribute this Software to third parties,

whether or not paid therefor.

2. You may make one copy of this Software for

backup purposes only.

3. You are not permitted to reverse engineer,

disassemble, decompile, modify or create
derivative works of this Software.

This EULA allows you to install one copy of
this Software on one piece of Equipment.

Article 2. Disclaimers

To the extent not prohibited by law, in no
event shall Anritsu be liable for direct, 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, and damages claimed by
third parties, arising out of or related to your
use or inability to use this Software, unless
the damages are caused due to Anritsu’s

intentional or gross negligence.

Article 3. Limitation of Liability
1. If a fault (bug) is discovered in this Software,

vi

failing this Software to operate as described
in the operation manual or specifications
even though you have used this Software as
described in the manual, Anritsu shall at its
own discretion, fix the bug, or replace the
software, or suggest a workaround,
free-of-charge, provided, however, that the

faults caused by the following items and any

of your lost or damaged data whatsoever
shall be excluded from repair and the
warranty.

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

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

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

iv) For any other reasons out of Anritsu's
direct control and responsibility, such
as but not limited to, natural disasters,
software virus infections, or any
devices other than this Equipment, etc.

2. Expenses incurred for transport, hotel, daily

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

. The warranty period for faults listed in

Section 1 of this Article shall be either 6
months from the date of purchase of this
Software or 30 days after the date of repair
or replacement, whichever is longer.



Article 4. Export Restrictions

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

weapons.

Article 5. Change of Terms

Anritsu may change without your approval
the terms of this EULA if the changes are for
the benefit of general customers, or are
reasonable in light of the purpose of this
EULA and circumstances of the changes. At
the time of change, Anritsu will inform you
of those changes and its effective date, as a
general rule 45 days, in advance on its

website, or in writing or by e-mail.

that you belong to an antisocial organization
or has a socially inappropriate relationship

with members of such organization.

2. You and Anritsu may terminate this EULA

by a written notice to the other party 30
days in advance.

Article 7. Damages

If Anritsu suffers any damages or 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.

Article 8. Responsibility after Termination

Upon termination of this EULA in
accordance with Article 6, you shall cease all
uses 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.

Article 9. Negotiation for Dispute

Resolution
If matters of interpretational dispute or
items not covered under this EULA arise,
they shall be resolved by negotiations in

good faith between you and Anritsu.

Article 10. Governing Law and Court of

Jurisdiction
This EULA shall be governed by and
interpreted in accordance with the laws of
Japan without regard to the principles of the
conflict of laws thereof, and any disputes
arising from or in relation to this EULA that
cannot be resolved by negotiation described
in Article 9 shall be subject to and be settled

by the exclusive agreed jurisdiction of the

Article 6. Termination
1. Anritsu may terminate this EULA
immediately if you violate any conditions
described herein. This EULA shall also be
terminated immediately by Anritsu if there

Tokyo District Court of Japan.

Revision History:
February 29th, 2020

is any good reason that it is deemed difficult
to continue this EULA, such as your
violation of Anritsu copyrights, patents, etc.

or any laws and ordinances, or if it turns out

vii
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RCM Conformity Marking

Anritsu affixes the RCM marking on the following product(s) in accordance
with the regulation to indicate that they conform to the EMC framework of

Australia/New Zealand.

RCM marking

1. Product Model
Plug-in Units: MU181040A 12.5 Gbit/s ED

MU181040B 14 Gbit/s ED

2. Applied Standards
When the MU181040A 12.5 Gbit/s ED or MU181040B 14 Gbit/s ED is

installed in the MP1800A or MT1810A, the applied directive and
standards of this unit conform to those of the MP1800A or MT1810A main

frame.

PS: About main frame
Please contact Anritsu for the latest information on the main frame

types that MU181040A/B can be used with.



About This Manual

A testing system combining an MP1800A Signal Quality Analyzer or

MT1810A 4 Slot Chassis mainframe, module(s), and control software is

called a Signal Quality Analyzer Series. The operation manuals of the

Signal Quality Analyzer Series consist of separate documents for the

installation guide, the mainframe, remote control operation, module(s),

and control software, as shown below.

Configuration of Signal Quality
Analyzer Series Operation Manual

Installation Guide |

[ indicates this document.

Installation guide from module installation
to the start of use. The Installation Guide
varies depending on the mainframe used.

Mainframe Operation Manual

Describes  basic  operations of the
mainframe. The Mainframe Operation
Manual varies depending on the mainframe
used.

Remote Control Operation Manual

Describes remote control using the GPIB
interface and LAN interface.

b1

Module Operation Manual

Operation manual for the module. The
Module Operation  Manual  varies
depending on the module(s) used.

MU181040A 12.5 Gbit/s ED
MU181040B 14 Gbit/s ED
Operation Manual

Describes how the MU181040A/B is
configured as well as how to operate and
maintain it.

|

Control Software Operation Manual

Operation manual of the software that
controls the Signal Quality Analyzer Series.
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Chapter 1 Overview

This chapter provides an overview of the MU181040A 12.5 Gbit/s ED
and the MU181040B 14Gbit/s ED (hereinafter, referred to as
“MU181040A”).

However, this document only explains the MU181040A, unless there is a
special item.

1.1
1.2

1.3

Product OVErVIEW .........ccccuiiiiiiiiee e 1-2
Product Composition ..........ccceeeeeeeiiiiicieeeee e 1-3
1.2.1  Standard composition..........ccccceviiiiiiiiiieneeee 1-3
1.2.2 OPtioNS ...t 1-4
1.2.3 Application pamts........cccccevrieiiiiine e, 1-6
Specifications.........ccueeeiiiiiiiii e, 1-7
1.3.1 Specifications for MU181040A............cccceeeeee. 1-7
1.3.2 Specifications for MU181040B........................ 1-20




Chapter 1 Overview

1.1 Product Overview
The MU181040A is a plug-in module that can be built into a Signal

Quality Analyzer Series mainframe. It can measure a variety of
patterns within the operating frequency range, including PRBS, Data,

Zero-Substitution, Mixed, and Sequence patterns.

Various option configurations are available for the MU181040A. This
module is therefore useful for research, development, and production of

various types of digital communication equipment, modules, and devices.
The features of the MU181040A are as follows:

e (Capable of measuring PRBS, Data, Zero-Substitution, Mixed, and
Sequence patterns.

e Provides a large amount of user-programmable patterns (128 Mbits)

e Supports a variety of applications such as research, development, and
production of devices, by installing options.

e Flexible for functional expansion in the future, by installing additional
options.

e Devices up to 25Gbit/s can be evaluated using two MU181040A
modules and up to 28Gbit/s using two MU181040B modules.

e Devices up to 50Gbit/s can be evaluated using four MU181040A
modules and up to 56Gbit/s using four MU181040B modules.




1.2  Product Composition

1.2 Product Composition

1.2.1 Standard composition

Table 1.2.1-1 and Table 1.2.1-2 show the standard compositions of
MU181040A/B.

Table 1.2.1-1 Standard composition of MU181040A

Item Model name Product name Q’'ty Remarks
Mainframe MU181040A 12.5 Gbit/s ED 1
) Z0897A MP1800A Manual CD 1 CD-ROM version
Accessories .
Z0918A MX180000A Software CD 1 CD-ROM version

Table 1.2.1-2 Standard composition of MU181040B

Item Model name Product name Q'ty Remarks
Mainframe MU181040B 14 Gbit/s ED 1
. Z0897A MP1800A Manual CD 1 CD-ROM version
Accessories -
Z0918A MX180000A Software CD 1 CD-ROM version
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1.2.2 Options

Table 1.2.2-1 and Table 1.2.2-2 show the options for the MU181040A/B.
Table 1.2.2-3 and Table 1.2.2-4 show the Accessories for options for the
MU181040A/B. All options are sold separately.

Table 1.2.2-1 Options for MU181040A

Model name

Product name

Remarks

MU181040A-001

9.8 to 12.5 Gbit/s

Cannot be installed together with
MU181040A-002.

MU181040A-002 0.1 to 12.5 Gbit/s Cannot be installed together with
MU181040A-001.
MU181040A-x20 Clock recovery Can be installed when MU181040A-002

1s 1installed.

MU181040A-x30

Clock phase variable

Can be installed when MU181040A-002
is installed.

Table 1.2.2-2 Options for MU181040B

Model name

Product name

Remarks

MU181040B-002

0.1 to 14 Gbit/s

Necessary option

MU181040B-003*

14.05Gbit/s Extension

MU181040B-005*

14.1Gbit/s Extension

MU181040B-x20

Clock recovery

Can be installed when MU181040B-002
1s 1installed.

MU181040B-x30

Clock phase variable

Can be installed when MU181040B-002
is installed.

Note:

Option name format is as follows:

MU181040A- X X X_

Indicates function.
This value is recognized by the mainframe.

Anritsu management number.
This value is not recognized by the mainframe.

*: Notes on MU181040B Option Model Display
The model and name of the MU181040B-003 option and
MU181040B-005 option are recorded on the front panel of each
module. Although the screen displaying the option details using
software indicates MU181040B-02 (0.1 to 14 Gbit/s) the assured
operating bit rates are actually 0.1 to 14.05 Gbit/s or 0.1 to 14.1
Gbit/s.




1.2  Product Composition

Table 1.2.2-3 Standard Accessories for MU181040A Options
Applicable Option Mo:;rlnrtl)z:)rlnel Product name Q’ty Remarks
MU181040A-001 J1341A Open 2
MU181040A-002 J1137 Terminator 2
J1359A Coaxial adapter (compatible 2
among K-P, K-J, SMA-)
J1341A Open 3
MU181040A-x20 J1137 Terminator 1
Table 1.2.2-4 Standard Accessories for MU181040B Options
Applicable Option Mo:;'LEZTeI Product name Q’ty Remarks
MU181040B-002 J1137 Terminator 2
J1359A Coaxial adapter (compatible 2
among K-P, K-J, SMA-)
J1341A Open 3
MU181040B-x20 J1137 Terminator 1
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1.2.3 Application parts

Table 1.2.3-1 and Table 1.2.3-2 shows the application parts for the
MU181040A/B. All application parts are sold separately.

Table 1.2.3-1 Application parts for MU181040A

Mo:;rngTe/ Product name Remarks

J1360A Measurement kit Coaxial cable 0.8 m x 2
Coaxial cable 1.0 m x 1
J1343A Coaxial cable, 1 m SMA connector
J1342A Coaxial cable, 0.8 m APC3.5 connector
Z0306A Wrist strap
J1137 Terminator
J1359A Coaxial adapter (compatible among
K-P, K-J, and SMA)

W2753AE Operation manual Printed version
J1678A ESD Protection Adapter-K K connector

Table 1.2.3-2 Application parts for MU181040B

Mo:;rlngzlrle/ Product name Remarks

J1360A Measurement kit Coaxial cable 0.8 m x 2
Coaxial cable 1.0 m x 1
J1343A Coaxial cable, 1 m SMA connector
J1342A Coaxial cable, 0.8 m APC3.5 connector
Z0306A Wrist strap
J1137 Terminator
J1359A Coaxial adapter (compatible among
K-P, K-J, and SMA)

W2753AE Operation manual Printed version
J1678A ESD Protection Adapter-K K connector




1.3 Specifications

1.3 Specifications
1.3.1 Specifications for MU181040A

Table 1.3.1-1 Specifications for MU181040A
Item Specifications Remarks
Operating bit rate 9.8 to 12.5 Gbit/s When
Resolution 1 kbits step MU1§1040A
Clock source Recovered Clock jOOl 18
Rated frequency selection 10 GFC over FEC, 10 GbE over FEC, OTUZ2, installed
G975 FEC, 10 GFC, 10 GbE, and OC192/STM64
can be set.
Lock range for clock data +500 ppm
recovery
External clock input
Operating frequency range 0.1 to 12.56 GHz When
MU181040A
-002 is
installed
Clock source External clock and Recovered clock can be set. When
Rated frequency selection 10GFC over FEC, 10GbE over FEC, OTU2, G975 MU181040A
FEC, 10GFC, 10GbE, 0C192/STM64, SATA "x20 1s
installed

6Gb/s, PCI Express II, 4GFC, XAUI, SATA
3Gb/s, OTU1, PCI Express I, 0C48/STM 16,
2GFC, SATA1.5Gb/s, GbE, 1GFC, OC12/STM4,
OC3/STM1 can be set.

Pattern Sequence

Repeat/Burst

PRBS Pattern length 20-1(Mn=79, 10, 11, 15, 20, 23, 31)
Mark ratio 1/2, 1/4, 1/8, 0/8, 1/2 INV, 3/4, 7/8, 8/8
Number of AND | 1 bit/3 bits (at 1/4, 3/4, 7/8, 1/8)
bit shifts at the
mark ratio
Zero Pattern sequence | 2r or 2r—1
Substitution | Additional Bit 1 or 0 (when 21 is set for Pattern sequence)
Pattern length 2n(n=7,9, 10, 11, 15, 20, 23)
221 (n =79, 10, 11, 15, 20, 23)
Successive-zeros | 1 to “pattern length — 1” bits can be inserted.
bit length
Data Pattern length 2 to 134,217,728 bits, in 1-bit steps
In the case of 2 Ch Combination:
4 to 268,435,456 bits, in 2-bit steps
In the case of 4 Ch Combination:
8 to 536,870,912 bits, in 4-bit steps

1-7
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Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item Specifications Remarks
Mixed Number of blocks | 1 to the smallest number among a to d, below, in
1-block steps
a) 511
b) INT (128 Mbits x x/(Number of rows x Data
Length’))
where Data Length’ is:
- When Data Length is indivisible by (128 x x)
=(INT(Data Length/(128 x x)) +1) x 128 x x
- When Data Length is divisible by (128 x x)
=Data Length
The maximum number of blocks fulfilling the
following formula applies:
Data Length’ x Number of rows x Number of
blocks < 128 Mbits
¢) INT((128 Mbits +231) x x/(Row Length x
Number of rows))
where x is:
1 for Independent
2 for 2 Ch Combination
4 for 4 Ch Combination
d) (Row Length — Data Length) x Number of
blocks > 2/31(2147483648)
Pattern Data
Pattern Length Data length: 512 to 134 217 728 bits, in 1-bit
steps
In the case of 2 Ch Combination:
1024 to 268 435 456 bits, in 2-bit steps (Data)
In the case of 4 Ch Combination:
2 048 to 536 870 912 bits, in 4-bit steps (Data)
PRBS length: 2-1 (n =7, 9, 10, 11, 15, 20, 23,
31)
Row Length 768 to 2 281 701 376 bits, in 128-bit steps
In the case of 2 Ch Combination:
1536 to 4 563 402 752 bits, in 256-bit steps
In the case of 4 Ch Combination:
3072 to 9 126 805 504 bits, in 512-bit steps




1.3

Specifications

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item Specifications Remarks
Mixed Number of rows 1 to the smallest number among a to ¢, below, in
(continued) 1-row steps
a) 16
b) INT (128 Mbits x x/Data Length’)
where Data Length’ is:
- When Data Length is indivisible by (128 x x)
=(INT(Data Length/(128 x x))+1)x 128 x x
- When Data Length is divisible by (128 x x)
=Data Length
The maximum number of rows fulfilling the
following formula applies:
Data Length’ x Number of rows x Number of
blocks < 128 Mbits
¢) INT((128 Mbits +231)x x/Row Length)
where x is;
1 for Independent
2 for 2 Ch Combination
4 for 4 Ch Combination
Sequence Block number 1 to 128 max.
Block length 8 192 to 1 048 576 bits, in 128-bits steps
Loop time 1 to 1 024 times, in 1-time steps or repeat
Match Pattern 4 to 64 bits per pattern A or B, in 1-bit steps
(Settable for each block)
Block Window On/Off can be set.
Bit Window On/Off can be set.
External Mask On/Off can be set.
Measurement
Measurement | Error Rate 0.0001E — 18 to 1.0000E — 00
types Error Count 0 to 9999999, 1.0000E07 to 9.9999E17
Error Interval 0 to 9999999, 1.0000E07 to 9.9999E17
%Error Free 0.0000 to 100.0000
Interval
Frequency 100.000 to 12 500.000 MHz
Frequency +1 ppm +1 kHz (when the input CK signal and
measurement DCS board 10 MHz are calibrated correctly)
accuracy
Clock Count 0 to 9999999, 1.0000E07 to 9.9999E17
Sync Loss 0 to 9999999, 1.0000E07 to 9.9999E17
Interval
Clock Loss 0 to 9999999, 1.0000E07 to 9.9999E17
Interval
CR Unlock 0 to 9999999, 1.0000E07 to 9.9999E17
Interval




Chapter 1 Overview

Synchronization
threshold

INT, 1x102(n=2,3,4,5,86,17,8)

Table 1.3.1-1 Specifications for MU181040A (Cont’d)
Item Specifications Remarks
Gating Time, Clock Count, Exrror Count, and Block Count can be set.
Time 1 second to 99 days 23 hours 59 minute 59 seconds
Clock Count 1x 107 (n =4 to 16)
Error Count 1x10» (n=4to 16)
Block Count 1x 100 (n=2to 14)
Gating Cycle Repeat, Single, and Untimed can be set.
Current On/Off can be set.
Progressive/Immediate can be set.
100-ms/200-ms interval can be set.
Auto Sync On/Off can be set.

Sync Control

When Frame ON, F

Frame ON, Frame OFF, Quick, and Fast can be set.
rame Length/Frame Mask/Frame Position are valid.

Frame length

4 to 64 bits (in 4-bit steps)

Frame mask

Available

Frame Position

1 to Pattern Length—Frame Length + 1,1 bit Step

In the case of 2 Ch Combination:
1 to 1+2n, in 2-bit steps
Maximum value of n =
INT((Pattern Length — Frame Length)/2)
In the case of 4 Ch Combination:
1 to 1+4n, in 4-bit steps

Maximum value of n =
INT((Pattern Length — Frame Length)/4)

Error alarm

Error detection

Total, Insertion/Omission, or Transition/Non

Block length

conditions mode Transition
In the case of Combination:
Transition/Non Transition cannot be selected
EI/EFI interval 1,10, 100 ms, 1 s
Error performance | Available
Capture Number of blocks | 1, 2, 4, 8, 16, 32, 64, 128
function 1 Mbits to 128 Mbits

2 to 256 Mbits for 2 Ch Combination

4 to 512 Mbits for 4 Ch Combination
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1.3

Specifications

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item Specifications Remarks
Automatic ISI analysis Available. Number of blocks: 64
measurement In the case of 2 Ch Combination, the number of
function blocks at the lowest layer is 128.
In the case of 4 Ch Combination, the number of
blocks at the lowest layer is 256.
Eye margin Available
Eye diagram Available
Q Analysis Available
Bathtub Available
Burst Source Internal, External-Enable, External-Trigger
measurement | Burst Cycle 25 600 to 2 147 483 648 bits (in 128-bit steps)
function

In the case of 2 Ch Combination:

51 200 to 4 294 967 296 bits, in 256-bit steps
In the case of 4 Ch Combination:

102 400 to 8 589 934 592 bits, in 512-bit steps

Enable Period

Internal
12 800 to 2 147 483 136 bits, in 128-bit steps
Other than Internal
12 800 to 2 147 483 520 bits, in 128-bit steps
In the case of 2 Ch Combination:
Internal
25 600 to 4 294 966 272 bits, in 256-bit steps
Other than Internal
25 600 to 4 294 967 040 bits, in 256-bit steps
In the case of 4 Ch Combination:
Internal
51 200 to 8 589 932 544 bits, in 512-bit steps
Other than Internal
51 200 to 8 589 934 080 bits, in 512-bit steps

Delay

Internal
0 to 2 147 483 648 bits, in 16-bit steps
Other than Internal
0 to 2 147 483 584 bits, in 16-bit steps
In the case of 2 Ch Combination:
Internal
0 to 4 294 967 296 bits, in 32-bit steps
Other than Internal
0 to 4 294 967 168 bits, in 32-bit steps
In the case of 4 Ch Combination:
Internal
0 to 8,589,934,592 bits, in 64-bit steps
Other than Internal
0 to 8 589 934 336 bits, in 64-bit steps
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Chapter 1 Overview

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Input condition

Single-ended, Differential 50 Q, and Differential
100 Q can be set.

Data and XData can be set.

Input amplitude

0.1 to 2.0 Vp-p (when Single-ended is selected)

Threshold
voltage

Independent, Tracking, and Alternate can be set.

—3.500 to +3.300 V (in 1 mV steps)
(Tracking/Independent)

—3.000 to +3.000 V (in 1 mV steps) (Alternate)

Input sensitivity

10 mVp-p Typ.
(at 10 or 12.5 Gbit/s, Single-ended input, PRBS:
2311, mark ratio: 1/2, 20 to 30°C)

Phase margin

60 ps Typ. at 12.5 Gbit/s

80 ps Typ. at 10 Gbit/s

(at Single-ended input, PRBS: 231—1, mark ratio:
1/2)

Termination —2.50 to 3.50 V, 10 mV step(50 Q/when Variable

voltage setting, load current <60 mA)

Termination NECL, PCML, LVPECL, GND, Variable
(-2.5t0+3.5V)

Connector K

Item Specifications Remarks
Data input Number of 2 (Data/XData Differential) When

inputs MU181040A-
Input signal NRZ 001 is
format installed
Input Condition | Single-ended and Differential can be set.

Data and XData can be set.
Input amplitude | 0.1 to 0.9 Vp-p (when Single-ended is selected)
Threshold Independent, Tracking, and Alternate can be set.
voltage ~0.350 to +0.350 V (in 1 mV steps)

(Tracking/Independent)

—0.700 to +0.700 V (in 1 mV steps)

(Alternate)
Input sensitivity | 50 mVp-p Typ.

(at 10 or 12.5 Gbit/s, Single-ended input, PRBS:

231-1, mark ratio: 1/2, 20 to 30°C)
Termination AC/50 Q
Connector SMA

Data input Number of 2 (Data/XData Differential) When

inputs MU181040A-
Input signal NRZ 002 1s
format installed
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1.3 Specifications

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item Specifications Remarks
Clock input Number of input | 1 (Single-ended)
(Continued) | Input waveform | Rectangular wave (<0.5 GHz), Duty: 50%,
Rectangular or sine wave (>0.5 GHz), Duty: 50%
Input amplitude | 0.25 to 2 Vp-p
Termination 50 Q/GND, 50 Q)/Variable
Termination —2.50 to +3.50 V (in 10 mV steps)
voltage (50 Q, when set to Variable, load current <60
mA)
Termination NECL, PCML, LVPECL, GND, Variable
(-2.5t0+3.5V)
Connector SMA
AUX output | Number of 1
outputs
Output Signal 1/N Clock, Pattern Sync, Sync Gain, Error
Selection Output
1/N Clock 1/16 Clock, 1/32 Clock, 1/64 Clock When
MU181040A-
001 is
installed
1/N: N=8, 9, 10...510, 511 When
MU181040A-
002 is
installed
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Chapter 1 Overview

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item

Specifications

Remarks

AUX output

Pattern Sync

When PRBS,
Data or Zero-sub
1s set

Position: 1 to {(Least common multiple of
Pattern Length* and 64) —79}, in 16-bit steps.
The maximum settable number is

68 719 476 657.

In the case of 2 Ch Combination: 1 to {(Least
common multiple of Pattern Length* and 128)
—159}, in 32-bit steps. The maximum settable
number is 137 438 953 313.

In the case of 4 Ch Combination: 1 to {(Least
common multiple of Pattern Length* and 256)
—-319}, in 64-bit steps. The maximum settable
number is 274 877 906 625.

When Mixed
Data is set

Block No. setting:

1 to the Block No. specified for Mixed Data, in
single steps

Row No. setting:

1 to the Row No. specified for Mixed Data, in
single steps

When Sequence
is set

Block No. setting:

1 to Block No. set for Sequence Pattern, in
single steps

Position: 1 to {(Least common multiple of
Pattern Length* and 64) —79}, in 16-bit steps.

Output level 0/~1V H:-0.25t00.05V
L:-1.10to -0.80 V

Impedance 50 Q/GND

Connector SMA

At Independent, when the pattern length is 127 bits or less, specify
the length as an integer multiple so that it becomes 128 bits or more.

At 2 Ch Combination, when the pattern length is 255 bits or less,

specify the length as an integer multiple so that it becomes 256 bits

or more.

At 4 Ch Combination, when the pattern length is 511 bits or less,

specify the length as an integer multiple so that it becomes 512 bits

Oor more.
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1.3 Specifications

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item

Specifications

Remarks

AUX input

Number of inputs

1

Input signal

In the case of Combination, input only to Master
Module is enabled.
Burst:
External-Trigger
(Data is enabled at rising edge detection)
External-Enable
(L: Data disabled, H: Data output)
External Mask:
(L: Measurement masked, H: Measurement)
Capture External Trigger:
(Start capture at rising edge detection)

Minimum pulse
width

1/64 of Data rate

Input level

0/~1V H:-0.25t00.05V
L:-1.10 to -0.80 V

Termination

50 Q/GND

Connector

SMA

Monitor output

Number of output

2 (Data monitor, XData monitor)

Insertion loss

At 6.25 GHz, —6 dB (reference value), and —5 dB
to —8 dB (acceptable value). (Data Input to
Data Monitor Output, XData Input to XData
Monitor Output)

Termination

AC/50 Q

Connector

SMA

Clock Recovery

Operating bit rate

100 Mbit/s

125 to 200 Mbit/s (steps: 125, 140.6, 155.52,
156.3, 171.9, 187.5, 200 Mbit/s)

250 to 400 Mbit/s (steps: 250, 281.3, 312.5, 343.8,
375.0, 400 Mbit/s)

500 to 800 Mbit/s (steps: 500, 562.5, 622.08,
625.0, 687.5, 750.0, 800 Mbit/s)

1.0 to 1.6 Gbit/s (steps: 1.0, 1.0625, 1.125, 1.25,
1.375, 1.5, 1.6 Gbit/s)

2.0 to 3.2 Ghit/s (steps: 2.0, 2.125, 2.25, 2.48832,
2.5, 2.66606, 2.75, 3.0, 3.125, 3.2 Gbit/s)

4.25 Gbit/s, 4.9 to 6.25 Gbit/s (steps: 1 kbit/s),
9.8 to 12.5 Gbit/s (steps: 1 kbit/s)

Preset standards

10 GFC over FEC, 10 GbE over FEC, OTU2,
G975 FEC, 10 GFC, 10 GbE, OC192/STM64,
SATA 6 Gbit/s, PCI Express II, 4 GFC, XAUI,
SATA 3 Gbit/s, OTU1, PCI Express I,
0C48/STM16, 2 GFC, SATA 1.5 Gbit/s, GbE, 1
GFC, OC12/STM4, OC3/STM1

Input data

PRBS/Data/Zero-Sub/Mixed/Sequence
NRZ (equivalent to mark ratio of 1/2)

When
MU18104
0A-x20 is
installed
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Chapter 1 Overview

Table 1.3.1-1 Specifications (Cont’d)

Item

Specifications

Remarks

Clock Recovery
(Cont’d)

Clock polarity
switching

POS and NEG can be set.
(when MU181040A-x30 is not installed)

Maximum length of
successive 0

72 bits
(Zero-Sub 15 stages, polarity: POS or NEG)

Lock range

+500 ppm (at 9.8 to 12.5 Gbit/s, 4.9 to 6.25
Gbit/s), 100 ppm (at 4.25 Gbit/s)

Recovered
clock

Output count

1

Output amplitude

0.55 Vp-p £0.15 V (at 12.5 GHz)

Duty

50 £15%

Termination

50 Q/GND

SSB phase noise

70 dBc/Hz Typ. at 10-kHz offset
(2.488/4.25/9.95 GHz)

Jitter

<45 ps (p-p) at 2.488 Gbit/s
<35 ps (p-p) at 4.25 Gbit/s
<20 ps (p-p) at 9.953 Gbit/s
(0.25 V (p-p) input PRBS31)

Jitter tolerance

2.488 Gbit/s Mask
15 UI (10 to 600 Hz modulation)
15 to 1.5 UI (600 Hz to 6 kHz modulation)
1.5 UI (6 to 100 kHz modulation)
1.5 t0 0.15 UI (100 kHz to 1 MHz
modulation)
0.15 UI (1 to 80 MHz modulation)

4.25 Gbit/s
0.67 UI Typ. (170 kHz modulation)

9.953 Gbit/s Mask
15.2 UI (10 to 2 kHz modulation)
15.2 to 1.7 UI (2 to 17.9 kHz modulation)
1.7 UI (17.9 to 400 kHz modulation)
1.7 t0 0.17 UI (400 kHz to 4 MHz
modulation)
0.17 UI (4 to 8 MHz modulation)
0.17 to 0.05 UI (8 to 27.2 MHz modulation)
0.05 UI (27.2 to 80 MHz modulation)

When
MU18104
0A-x20
and x30
are
installed

Connector

SMA

Clock phase
variable

Phase variable range

In the case of 2 or 4 Ch Combination:
—1000 to +1000 mUI, in 1-mUTI steps

In the case of Channel Synchronization:
—64 000 to +64 000 mUI, in 1-mUI steps

Phase setting error

Typ. 20 mUIp-p mUI
(After executing calibration)

When
MU18104
0A-x30 1s
installed

Auto Adjust
Auto Search

Input Format

NRZ (when there is at least one transit bit for
every 128 bits, the number of rising/falling
edge ratio relative to Pattern Length is 1:5 or
more, and the mark ratio is from 1/8 to 7/8)

Input Sensitivity

Typ. 200 mVp-p (25°C +5°C)
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1.3 Specifications

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item Specifications Remarks
Jitter Jitter tolerance mask A When
MU18104
4000 QA-XBO 1s
3 installed
&
= Slope:-20 dB/dec
[0
©
2
%-
IS
<
5 0.22
g
0.001
9 Fmi Fm2 Fm3 g
FM Frequency [Hz]
Fc [GHZz] Fm1 [Hz] Fm2 [Hz] Fm3 [Hz]
6.4<Fc<12.5 220 4 M 80 M
3.2<Fc<6.4 110 2M 40M
1.6 <Fc<3.2 55 1M 20 M
0.8<Fc<1.6 27.5 500 k 10 M
0.1<Fc<0.8 13.75 250 k 5M
Measurement conditions
e “Internal” is selected for the modulation of
the MU181000A 12.5 GHz Synthesizer
(with Option 001 installed) or
MU181000B 12.5 GHz 4 port Synthesizer
(with Option 001 installed) (hereinafter
referred to as MU181000A/B).
e The MU181020A (with Option 002
installed) is used.
e Measurement pattern: PRBS 231 — 1
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Chapter 1 Overview

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item Specifications Remarks
Jitter Jitter tolerance When
(continued) (80 MHz or MU18104
higher 0A-x20
modulation) and x30
are
installed
Jitter
Fc [GHz] FM Fr[f_g‘]‘ency Amplitude
[Uip-p] (Max.)
250Mto1 G 0.1
11.3<Fe<12.5
¢ 80 to 250 M 0.22
8.5<Fc<11.3 80Mtol G 0.22
Mto1l .1
8.0<Fc<85 500 M to 1 G 0
80 to 500 M 0.22
40<Fec<11.3 80MtolG 0.22
2.4<Fc<4.0 80 to 500 M 0.22
l4<Fec<24 80 to 100 M 0.22

Measurement conditions:

e “External” is selected for the modulation of
the MU181000A/B (with Option 001
installed).

e The MU181020A (with Option 002
installed) is used.

In this event, Fc < 1.4 GHz and Fm3 of the
jitter tolerance mask above must be as

follows:

Fc [GHZ] Fm3 [HZz]
0.65<Fc<14 20 M
0.4<Fc<0.65 10 M
0.1<Fc<0.4 5M

e Measurement pattern: PRBS 231 — 1

e Use Recovered Clock at the clock recovery
operation frequency (except 4.25 GHz) of
the MU181040A (with Option x20
installed) (At other frequencies, use
External input clock to assure the above
performance).

e Ambient temperature: 25 +5°C
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1.3 Specifications

Table 1.3.1-1 Specifications for MU181040A (Cont’d)

Item Specifications Remarks
Size Dimension 234 mm(W) x 21 mm(H) x 175 mm(D)
(with Compact-PCI 1 slot but excluding
protrusions)
Mass 2.5 kg max. (including options)
Environmental | Operation +5 to +40°C (ambient temperature around
performance temperature equipment when installed in the mainframe)

Storage temperature

—20 to +60°C (Recommended storage
temperature range: +5 to +30°C)
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Chapter 1 Overview

1.3.2 Specifications for MU181040B

6Gb/s, PCI Express II, 4GFC, XAUI, SATA
3Gb/s, OTU1, PCI Express I, 0C48/STM 16,
2GFC, SATA1.5Gb/s, GbE, 1GFC, OC12/STM4,
OC3/STM1 can be set.

Table 1.3.2-1 Specifications for MU181040B
Item Specifications Remarks

Operating frequency range 0.1 to 14 GHz

(When MU181040B-002 is installed)

0.1 to 14.05 GHz

(When MU181040B-002 and 003 are installed.)

0.1to 14.1 GHz

(When MU181040B-002 and 005 are installed.)
Clock source External clock and Recovered clock can be set. When
Rated frequency selection 10GFC over FEC, 10GbE over FEC, OTUZ2, G975 | MU181040B

FEC, 10GFC, 10GbE, 0C192/STM64, SATA "x20 1s

installed

Pattern Sequence

Repeat/Burst

PRBS Pattern length 2n-1(m=17,09,10,11, 15, 20, 23, 31)
Mark ratio 1/2, 1/4, 1/8, 0/8, 1/2 INV, 3/4, 7/8, 8/8
Number of AND | 1 bit/3 bits (at 1/4, 3/4, 7/8, 1/8)
bit shifts at the
mark ratio

Zero Pattern sequence | 2» or 201

Substitution | Additional Bit 1 or 0 (when 21 is set for Pattern sequence)
Pattern length 2n(n=7,9, 10, 11, 15, 20, 23)

201 (n=7,9, 10, 11, 15, 20, 23)

Successive-zeros | 1 to “pattern length — 1” bits can be inserted.
bit length

Data Pattern length 2 to 134 217 728 bits, in 1-bit steps

In the case of 2 Ch Combination:

4 to 268 435 456 bits, in 2-bit steps
In the case of 4 Ch Combination:

8 to 536 870 912 bits, in 4-bit steps

1-20




1.3

Specifications

Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Item

Specifications

Remarks

Mixed

Number of blocks

1 to the smallest number among a to d, below, in

1-block steps

a) 511

b) INT (128 Mbits x x/(Number of rows x Data
Length’))

where Data Length’ is:
- When Data Length is indivisible by (128 x x)
=(INT(Data Length/(128 x x)) +1) x 128 x x
- When Data Length is divisible by (128 x x)
=Data Length

The maximum number of blocks fulfilling the
following formula applies:
Data Length’ x Number of rows x Number of
blocks < 128 Mbits

c) INT((128 Mbits +231) x x/(Row Length x
Number of rows))

where x is:

1 for Independent
2 for 2 Ch Combination
4 for 4 Ch Combination

d) (Row Length — Data Length) x Number of
blocks > 2/31(2147483648)

Pattern

Data

Pattern Length

Data length: 512 to 134 217 728 bits, in 1-bit
steps
In the case of 2 Ch Combination:
1 024 to 268 435 456 bits, in 2-bit steps (Data)
In the case of 4 Ch Combination:
2 048 to 536 870 912 bits, in 4-bit steps (Data)
PR)BS length: 21 (n =17, 9, 10, 11, 15, 20, 23,
31

Row Length

768 to 2 281 701 376 bits, in 128-bit steps
In the case of 2 Ch Combination:
1 536 to 4 563 402 752 bits, in 256-bit steps
In the case of 4 Ch Combination:
3072 to 9 126 805,504 bits, in 512-bit steps
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Chapter 1 Overview

Table 1.3.2-1 Specifications for MU181040B (Cont’d)
Item Specifications Remarks
Mixed Number of rows 1 to the smallest number among a to ¢, below, in
(continue 1-row steps
d a) 16
b) INT (128 Mbits x x/Data Length’)
where Data Length’ is:
- When Data Length is indivisible by (128 x x)
=(INT(Data Length/(128 x x))+1)x 128 x x
- When Data Length is divisible by (128 x x)
=Data Length
The maximum number of rows fulfilling the
following formula applies:
Data Length’ x Number of rows x Number of
blocks < 128 Mbits
¢) INT((128 Mbits +231)x x/Row Length)
where x 1s;
1 for Independent
2 for 2 Ch Combination
4 for 4 Ch Combination
Sequence | Block number 1 to 128 max.
Block length 16 384 to 1 048 576 bits, in 128-bits steps
Loop time 1 to 1 024 times, in 1-time steps or repeat
Match Pattern 4 to 64 bits per pattern A or B, in 1-bit steps
(Settable for each block)
Block Window On/Off can be set.
Bit Window On/Off can be set.
External Mask On/Off can be set.
Measurement
Measure | Error Rate 0.0001E — 18 to 1.0000E — 00
ment Error Count 0 to 9999999, 1.0000E07 to 9.9999E17
types Error Interval 0 to 9999999, 1.0000E07 to 9.9999E17
%Error Free 0.0000 to 100.0000
Interval
Frequency 100.000 to 14 000.000 MHz
(When MU181040B-002 is installed)
100.000 to 14 050.000 MHz
(When MU181040B-003 is installed)
100.000 to 14 100.000 MHz
(When MU181040B-005 is installed)
Frequency +1 ppm +1 kHz(when the input CK signal and
measurement accuracy | DCS board 10 MHz are calibrated correctly)
Clock Count 0 to 9999999, 1.0000E07 to 9.9999E17
Sync Loss Interval 0 to 9999999, 1.0000E07 to 9.9999E17
Clock Loss Interval 0 to 9999999, 1.0000E07 to 9.9999E17
CR Unlock Interval 0 to 9999999, 1.0000E07 to 9.9999E17
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1.3 Specifications

Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Item Specifications Remarks
Gating Time, Clock Count, Error Count, and Block Count can be set.
Time 1 second to 99 days 23 hours 59 minute 59 seconds
Clock Count 1x 107 (n =4 to 16)
Error Count 1x10» (n=4to 16)
Block Count 1x 100 (n=2to 14)
Gating Cycle Repeat, Single, and Untimed can be set.
Current On/Off can be set.
Progressive/Immediate can be set.
100-ms/200-ms interval can be set.
Auto Sync On/Off can be set.
Synchronization INT,1x102(n=2,3,4,5,6,7,8)
threshold
Sync Frame ON, Frame OFF, Quick, and Fast can be set.
Control When Frame ON, Frame Length/Frame Mask/Frame Position are valid.

Frame length

4 to 64 bits (in 4-bit steps)

Frame mask

Available

Frame Position

1 to Pattern Length—Frame Length + 1,1 bit Step
In the case of 2 Ch Combination:
1 to 1+2n, in 2-bit steps
Maximum value of n =
INT((Pattern Length — Frame Length)/2)
In the case of 4 Ch Combination:
1 to 1+4n, in 4-bit steps
Maximum value of n =
INT((Pattern Length — Frame Length)/4)

Error alarm

Error detection

Total, Insertion/Omission, or Transition/Non

conditions mode Transition
In the case of Combination:
Transition/Non Transition cannot be selected
EI/EFI interval 1,10, 100 ms, 1 s
Error performance | Available
Capture Number of blocks 1,2, 4,8, 16, 32, 64, 128
function Block length 1 Mbits to 128 Mbits
2 to 256 Mbits for 2 Ch Combination
4 to 512 Mbits for 4 Ch Combination
Automatic ISI analysis Available. Number of blocks: 64
measureme In the case of 2 Ch Combination, the number of

nt function

blocks at the lowest layer is 128.
In the case of 4 Ch Combination, the number of
blocks at the lowest layer is 256.

Eye margin Available
Eye diagram Available
Q Analysis Available
Bathtub Available
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Chapter 1 Overview

Table 1.3.2-1 Specifications for MU181040B (Cont’d)

In the case of 2 Ch Combination:

51 200 to 4 294 967 296 bits, in 256-bit steps
In the case of 4 Ch Combination:

102 400 to 8 589 934 592 bits, in 512-bit steps

Enable Period

Internal
12 800 to 2 147 483 136 bits, in 128-bit steps
Other than Internal
12 800 to 2 147 483 520 bits, in 128-bit steps
In the case of 2 Ch Combination:
Internal
25 600 to 4 294 966 272 bits, in 256-bit steps
Other than Internal
25 600 to 4 294 967 040 bits, in 256-bit steps
In the case of 4 Ch Combination:
Internal
51 200 to 8 589 932 544 bits, in 512-bit steps
Other than Internal
51 200 to 8 589 934 080 bits, in 512-bit steps

Item Specifications Remarks
Burst Source Internal, External-Enable, External-Trigger
measurement | Burst Cycle 25 600 to 2 147 483 648 bits (in 128-bit steps)
function

Delay

Internal
0 to 2 147 483 648 bits, in 16-bit steps
Other than Internal
0 to 2 147 483 584 bits, in 16-bit steps
In the case of 2 Ch Combination:
Internal
0 to 4 294 967 296 bits, in 32-bit steps
Other than Internal
0 to 4 294 967 168 bits, in 32-bit steps
In the case of 4 Ch Combination:
Internal
0 to 8 589 934 592 bits, in 64-bit steps
Other than Internal
0 to 8 589 934 336 bits, in 64-bit steps
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1.3 Specifications

Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Item Specifications Remarks
Data input Number of 2 (Data/Data Differential) When
inputs MU181040B-
Input signal NRZ 002 is
format installed
Input condition Single-ended, Differential 50 Q, and Differential
100 Q can be set.
Data and Data can be set.
Input amplitude | 0.1to 2.0 Vp-p (when Single-ended is selected)
Threshold Independent, Tracking, and Alternate can be set.
voltage ~3.500 to +3.300 V (in 1 mV steps)
(Tracking/Independent)
—3.000 to +3.000 V (in 1 mV steps) (Alternate)
Input sensitivity | 10 mVp-p Typ.
(at 10 or 12.5 Gbit/s, Single-ended input, PRBS:
2311, mark ratio: 1/2, 20 to 30°C)
20 mVp-p Typ.
(at 14 Gbit/s, 14.05Gbit/s*1, 14.1Gbit/s*?,
Single-ended input, PRBS: 231-1, mark ratio: 1/2,
20 to 30°C)
Phase margin 50 ps Typ. at 14 Gbit/s, 14.05Gbit/s*1,
14.1Gbit/s*2
60 ps Typ. at 12.5 Gbit/s
80 ps Typ. at 10 Gbit/s
(at Single-ended input, PRBS: 2311,
mark ratio: 1/2)
Termination —2.50 to 3.50 V, 10 mV step (50 Q/when Variable
voltage setting, load current <60 mA)
Termination NECL, PCML, LVPECL, GND, Variable (-2.5 to
+3.5 V)
Connector K
Clock input | Number of input | 1 (Single-ended)

Input waveform

Rectangular wave (<0.5 GHz), Duty: 50%,
Rectangular or sine wave (>0.5 GHz), Duty: 50%

Input amptitude | 0.25 to 1.5 Vp-p

Termination 50 O/GND, 50 Q/Variable

Termination —2.50 to +3.50 V (in 10 mV steps)

voltage (50 Q, when set to Variable, load current <60
mA)

Termination NECL, PCML, LVPECL, GND, Variable (-2.5 to

+3.5V)

Connector

SMA

*1: When MU181040B-003 is installed.
*2: When MU181040B-005 is installed.
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Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Item

Specifications Remarks

AUX output

Number of
outputs

Output Signal
Selection

1/N Clock, Pattern Sync, Sync Gain, Error
Output

Output signal

1/N: N=8, 9, 10 ... 510, 511

Pattern Sync

When PRBS,
Data or Zero-sub
1s set

Position: 1 to {(Least common multiple of
Pattern Length*3 and 64) —79}, in 16-bit steps.

The maximum settable number is
68 719 476 657.

In the case of 2 Ch Combination:

1 to {(Least common multiple of Pattern
Length*3 and 128) —159}, in 32-bit steps.
The maximum settable number is

137 438 953 313.

In the case of 4 Ch Combination: 1 to {(Least
common multiple of Pattern Length*3 and
256) —319}, in 64-bit steps.

The maximum settable number is

274 877 906 625.

When Mixed
Data is set

Block No. setting:
1 to the Block No. specified for Mixed Data, in
single steps

Row No. setting:
1 to the Row No. specified for Mixed Data, in
single steps

When Sequence
1s set

Block No. setting:

1 to Block No. set for Sequence Pattern, in
single steps

Position: 1 to {(Least common multiple of
Pattern Length*3 and 64) —79}, in 16-bit steps.

Output level 0/-1V H:-0.25t00.056V
L:-1.10t0 -0.80 V
Impedance 50 Q/GND
Connector SMA
*3: At Independent, when the pattern length is 127 bits or less, specify

the length as an integer multiple so that it becomes 128 bits or more.
At 2 Ch Combination, when the pattern length is 255 bits or less,
specify the length as an integer multiple so that it becomes 256 bits
or more.

At 4 Ch Combination, when the pattern length is 511 bits or less,
specify the length as an integer multiple so that it becomes 512 bits

or more.
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Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Item

Specifications

Remarks

AUX input

Number of inputs

1

Input signal

In the case of Combination, input only to
Master Module is enabled.
Burst:
External-Trigger
(Data is enabled at rising edge detection)
External-Enable
(L: Data disabled, H: Data output)
External Mask:
(L: Measurement masked, H: Measurement)
Capture External Trigger:
(Start capture at rising edge detection)

Minimum pulse width

1/64 of Data rate

Input level

0/-1V H:-0.25t00.06V
L:-1.10 to -0.80 V

Termination

50 Q/GND

Connector

SMA

Monitor output

Number of output

2 (Data monitor, Data monitor)

Insertion loss

—6dB (+ 1 dB/~2.5dB), at 7 GHz. (Data
Input to Data Monitor Output, Data Input
to Data Monitor Output)

Termination

AC/50 O

Connector

SMA

Clock Recovery

Operating bit rate

100 Mbit/s

125 to 200 Mbit/s

(steps: 125, 140.6, 155.52, 156.3, 171.9, 187.5,
200 Mbit/s)

250 to 400 Mbit/s

(steps: 250, 281.3, 312.5, 343.8, 375.0, 400
Mbit/s)

500 to 800 Mbit/s

(steps: 500, 562.5, 622.08, 625.0, 687.5, 750.0,
800 Mbit/s)

1.0 to 1.6 Gbit/s

(steps: 1.0, 1.0625, 1.125, 1.25, 1.375, 1.5, 1.6
Gbit/s)

2.0 to 3.2 Gbit/s

(steps: 2.0, 2.125, 2.25, 2.48832, 2.5, 2.66606,
2.75, 3.0, 3.125, 3.2 Gbit/s)

4.25 Gbit/s, 4.9 to 6.25 Gbit/s (steps: 1 kbit/s),
9.8 to 12.5 Gbit/s (steps: 1 kbit/s)

When
MU18104
0B-x20 is
installed
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Table 1.3.2-1 Specifications for MU181040B (Cont’d)

0.15 UI (1 to 80 MHz modulation)
4.25 Gbit/s
0.67 UI Typ. (170 kHz modulation)
9.953 Gbit/s Mask
15.2 UI (10 to 2 kHz modulation)
15.2 to 1.7 UI (2 to 17.9 kHz modulation)
1.7 UI (17.9 to 400 kHz modulation)
1.7 to 0.17 UI (400 kHz to 4 MHz
modulation)
0.17 UI (4 to 8 MHz modulation)
0.17 to 0.05 UI (8 to 27.2 MHz modulation)
0.05 UI (27.2 to 80 MHz modulation)

Item Specifications Remarks
Clock Recovery | Preset standards 10 GFC over FEC, 10 GbE over FEC, OTUZ2,
(Cont'd) G975 FEC, 10 GFC, 10 GbE, 0C192/STM64,
SATA 6 Gbit/s, PCI Express II, 4 GFC, XAUI,
SATA 3 Gbit/s, OTU1, PCI Express I,
0C48/STM16, 2 GFC, SATA 1.5 Gbit/s, GbE,
1 GFC, OC12/STM4, OC3/STM1
Input data PRBS/Data/Zero-Sub/Mixed/Sequence
NRZ (equivalent to mark ratio of 1/2)
Clock polarity POS and NEG can be set.
switching (when MU181040B-x30 is not installed)
Maximum length of 72 bits
successive 0 (Zero-Sub 15 stages, polarity: POS or NEG)
Lock range +500 ppm
(at 9.8 to 12.5 Gbit/s, 4.9 to 6.25 Gbit/s)
+100 ppm (at 4.25 Gbit/s)
Recovered Output count 1
clock Output amplitude 0.55 Vp-p £0.15 V (at 12.5 GHz)
Duty 50 +15%
Termination 50 Q/GND
SSB phase noise 70 dBc/Hz Typ. at 10-kHz offset
(2.488/4.25/9.95 GHz)
Jitter <45 ps (p-p) at 2.488 Gbit/s
<35 ps (p-p) at 4.25 Gbit/s
<20 ps (p-p) at 9.953 Gbit/s
(0.25 V (p-p) input PRBS31)
Jitter tolerance 2.488 Gbit/s Mask When
15 UTI (10 to 600 Hz modulation) MU18104
15 to 1.5 UI (600 Hz to 6 kHz modulation) | 0B-x20
1.5 UI (6 to 100 kHz modulation) and x30
1.5 t0 0.15 UI (100 kHz to 1 MHz are
modulation) installed

Connector

SMA
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Specifications

Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Item Specifications Remarks
Clock phase Phase variable range | In the case of 2 or 4 Ch Combination: When
variable —~1000 to +1000 mUI, in 1-mUI step MU18104
In the case of Channel Synchronization: 0B-x30 is
—64 000 to +64 000 mUI, in 1-mUI steps installed
Phase setting error Typ. 20 mUIp-p mUI
(After executing calibration)
Auto Adjust Input Format NRZ

Auto Search

(when there is at least one transit bit for
every 128 bits, the number of rising/falling
edge ratio relative to Pattern Length is 1:5 or
more, and the mark ratio is from 1/8 to 7/8)

Input Sensitivity

Typ. 200 mVp-p (25°C +5°C)
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Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Item Specifications Remarks
Jitter Jitter tolerance mask A When
MU18104
4000 QB-XBO 1s
3 installed
2
= Slope:-20 dB/dec
[0
©
2
2
IS
<
5 0.22
g
0.001
9 Fmi Fm2 Fm3 g
FM Frequency [Hz]

Fc [GHz] Fm1 [Hz] Fm2 [Hz] Fm3 [Hz]
6.4 < Fc< 14* 220 4 M 80 M
3.2<Fc<6.4 110 2M 40 M
1.6 <Fc<3.2 55 1M 20 M
0.8<Fc<1.6 27.5 500 k 10 M
0.1<Fc<0.8 13.75 250 k 5M

be used.

used.

Measurement conditions

(with Option 001 installed) or

referred to as MU181000A/B).

e The MU181020B (with Option 002
installed) is used.
e Measurement pattern: PRBS 231 — 1

*: When installing the MU181020B-003, the
upper frequency limit is 14.05 GHz can

When installing the MU181020B-005, the
upper frequency limit is 14.1 GHz can be

e “Internal” is selected for the modulation of
the MU181000A 12.5 GHz Synthesizer

MU181000B 12.5 GHz 4 port Synthesizer
(with Option 001 installed) (hereinafter
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Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Item Specifications Remarks
Jitter dJitter tolerance When
(continued) (80 MHz or MU18104
higher 0B-x20
modulation) and x30
are
installed
Jitter
Fc [GHz] FM Frequency [Hz] Amplitude
[Vip-p] (Max.)
250 Mto1G 0.1
11.3<Fc<12.5
80 to 250 M 0.22
8.5<Fc<11.3 80MtolG 0.22
500M to1 G 0.1
8.0<Fc<8.5
80 to 500 M 0.22
4.0<Fc<11.3 80MtolG 0.22
2.4<Fc<4.0 80 to 500 M 0.22
14<Fc<24 80 to 100 M 0.22

Measurement conditions:

e “External” is selected for the modulation of
the MU181000A/B (with Option 001
installed).

e The MU181020B (with Option 002
installed) is used.

In this event, Fc < 1.4 GHz and Fm3 of the

jitter tolerance mask above must be as

follows:

Fc [GHZz] Fm3 [Hz]
0.65<Fc<14 20 M
0.4<Fc<0.65 10 M
0.1<Fc<0.4 5M

e Measurement pattern: PRBS 231 — 1

e Use Recovered Clock at the clock recovery
operation frequency (except 4.25 GHz) of
the MU181040A (with Option x20
installed) (At other frequencies, use
External input clock to assure the above
performance).

e Ambient temperature: 25 +5°C
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Table 1.3.2-1 Specifications for MU181040B (Cont’d)

Storage temperature

—20 to +60°C (Recommended storage
temperature range: +5 to +30°C)

Item Specifications Remarks
Size Dimension 234 mm(W) x 21 mm(H) x 175 mm(D)
(with Compact-PCI 1 slot but excluding
protrusions)
Mass 2.5 kg max. (including options)
Environmental | Operation +15 to +35°C (ambient temperature around
performance temperature equipment when installed in the mainframe)
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Chapter 2 Preparation before Use

This chapter describes preparations required before using the
MU181040A.

2.1 Installation to Signal Quality Analyzer .............cccccee.. 2-2
2.2 How to Operate Application ..........cccccceveeiiiiiciiieieeeeen. 2-2
2.3 Preventing Damage ........cccovveeiiiiiiiieiiiieee e 2-3




Chapter 2 Preparation before Use

2.1 Installation to Signal Quality Analyzer

For information on how to install the MU181040A to the Signal Quality
Analyzer and how to turn on the power, refer to Chapter 2 “Preparation
before Use” in the Signal Quality Analyzer Series Installation Guide.

2.2 How to Operate Application

The modules connected to the Signal Quality Analyzer are controlled by
operating the MX180000A Signal Quality Analyzer Control Software
(hereinafter, referred to as “MX180000A”).

For information on how to start up, shut down, and operate MX180000A,
refer to the MX180000A Signal Quality Analyzer Control Software
Operation Manual.




2.8 Preventing Damage

2.3 Preventing Damage

Be sure to observe the rating ranges when connecting input and output
of the MU181040A. Otherwise, the MU181040A may be damaged.

/A\ CAUTION

e When signals are input to the MU181040A, avoid
excessive voltage beyond the rating. Otherwise, the
circuit may be damaged.

e When output is used at the 50 QQ/GND terminator, never
feed any current or input signals to the output.

e As a countermeasure against static electricity, ground
other devices to be connected (including experimental
circuits) with ground wires before connecting the 1/0
connector.

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.

e Never open the MU181040A. If you open it and the
MU181040A has failed or sufficient performance cannot
be obtained, we may decline to repair the MU181040A.

e The MU181040A incorporates important parts and
circuits, such as a hybrid IC, which are vulnerable to
static electricity. Do not open the MU181040A to
touch such components.

e The hybrid IC incorporated in the MU181040A is
hermetically shielded. Do not open the hybrid IC. If
you open it and sufficient performance cannot be
obtained, we may decline to repair the MU181040A.

e To protect the MU181040A from electrostatic discharge
failure, a conductive sheet should be placed onto the
workbench, and the operator should wear an
electrostatic discharge wrist strap. Connect the
ground connection end of the wrist strap to the
conductive sheet or to the ground terminal of the
mainframe.
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Chapter 3 Panel Layout and Connectors

This chapter describes the panel and connectors of the MU181040A.

3.1 Panel Layout........cooociiiiiiii e 3-2
3.2 Inter-Module Connection ...........ccuueeiiiiiiiiciieieieeeeeea, 3-3
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Chapter 8 Panel Layout and Connectors

3.1 Panel Layout

Eﬂ-vmarnm 12, 5641174 8D OPT-002 0. 11012, 56311/0)
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Figure 3.1-1 Panel layout

Table 3.1-1 Connectors on MU181040A panel

Symbol

Name

Description

1]

Data and XData Input
connectors

Input data signals. Support both differential and single-ended

input signals.

(2]

Data Monitor and
XData Monitor Output
connectors

The Data and XData input signals are branched within the
MU181040A, and then output from these connectors,
respectively. Equipped for MU181040A-002.

(3]

Clock Input connector

Inputs clock signals.
installed.

Equipped when MU181040A-002 is

[4]

Recovered Clock
Output connector

Outputs clock signals generated from data input signals.
Equipped when MU181040A-x20 is installed.

(5]

Aux Output connector

Outputs auxiliary signals. 1/N clock, Pattern Sync, Error, and
Sync Gain output signals can be selected.

(6]

Aux Input connector

Inputs auxiliary signals. External Mask, Burst, and Capture
Ext. Trigger can be selected.

Note:

Connector [2], [3], [4] can be equipped when each option is
installed as the description.




3.2 Inter-Module Connection

3.2 Inter-Module Connection

5534

This section shows an example of connecting the MU181040A,
MU181020A 12.5 Gbit/s Pulse Pattern Generator (hereinafter, referred to
as “MU181020A”), and MU181000A 12.5 GHz Synthesizer (hereinafter,
referred to as “MU181000A”) that are inserted into a mainframe.
Connect these modules using the procedure below and referring to Figure
3.2-1.

Note:

Avoid static electricity when handling the devices.

©

MU181000A

®

®
5

g ' MU181020A

lenl lcall

' | MU181040A

Figure 3.2-1 Inter-module connection example

1. Connect the 3-pin power cord of the mainframe to the power
receptacle. Be sure to use the 3-pin power cord supplied with the

mainframe and a 3-pin receptacle.

2.  Connect the Clock Output connector of the MU181000A and the Ext.
Clock Input connector of the MU181020A, using a coaxial cable.

3. Connect the Data Output connector of the MU181020A and the Data
Input connector of the MU181040A, using a coaxial cable. Also
connect the XData Output connector of the MU181020A and the
XData Input connector of the MU181040A, using a coaxial cable.

4. Connect the Clock Output connector of the MU181020A and the
Clock Input connector of the MU181040A, using a coaxial cable.
This is required only when MU181040A-002 is installed.

5. Connect the provided terminator to the Data Monitor and XData
Monitor Output connectors.
This is required only when MU181040A-002 is installed.

6. Select “Initialize” from the File menu on the menu bar to initialize
the entire system. Note that all of the settings are returned to the
initial settings at factory shipment after initialization. Save the
settings before initialization, if necessary, by selecting “Save” from
the File menu.
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/\ CAUTION

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

As a countermeasure against static electricity, ground
other devices to be connected (including experimental
circuits) with ground wires before connecting the 1/O
connector.

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.

The power supply voltage rating for the mainframe is
shown on the rear panel. Be sure to operate the
mainframe within the rated voltage range. The
mainframe may be damaged if a voltage out of the
rating range is applied.

To protect the device from electrostatic discharge
failure, a conductive sheet should be placed onto the
workbench, and the operator should wear an
electrostatic discharge wrist strap. Connect the
ground connection end of the wrist strap to the
conductive sheet or to the ground terminal of the
mainframe.

When removing a cable from a connector on the front
panel of the device, be careful not to add excessive
stress to the connector. Addition of excessive stress
to a connector may result in characteristic degradation
or a failure.

Use a torque wrench (recommended torque: 0.9 N-M)
when attaching or removing a cable.




Chapter 4 Configuration of Setup Dialog Box

This chapter describes the configuration of the MU181040A setup dialog
box.

4.1 Configuration of Entire Setup Dialog Box..........c.......... 4-2
4.2  Operation Tab Windows .........ccccccoeeciiiiiiieeee e, 4-3
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4.1 Configuration of Entire Setup Dialog Box

The configuration of the setup dialog box when the MU181040A is
inserted into a mainframe is shown below.
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Figure 4.1-1 Configuration of entire setup dialog box for MU181040A

The setup dialog box mainly consists of four blocks ([1] to [4] in the figure
above). The following table describes each of the blocks.

Table 4.1-1 Functions of blocks

No. Block Function

(1] Menu bar Selects the setting functions related to the entire device.

(2] Module function Shortcut buttons for the function items common to the connected
buttons modules. Users can customize up to 17 pre-defined function

buttons according to their own applications.

(3] Operation tab Configures settings specific to each module. See Chapter 5
window “Operation Method” for details.

(4] Module common Contains the following controls for functions specific to the
function area module.

Start/Stop button
C: Clock Loss LED
S: Sync Loss LED
E: Error LED




4.2 Operation Tab Windows

4.2 Operation Tab Windows

The MU181040A operation tab windows are listed below. See Chapter 5
“Operation Method” for details on each operation tab window.

Result | Measuremernt | Pattern | It | Capture | Mizc |

Figure 4.2-1 Function setting selection tabs

Table 4.2-1 List of function setting selection tabs

Tab window Function
Result Measurement results are displayed.
Measurement Various measurement conditions can be set.
Pattern Test pattern types can be set. A test pattern can be selected and
edited in this tab window.
Input Test signal input interface can be set.
Capture Test patterns can be captured into the internal memory.
Misc Other settings can be configured. Pattern generation method setting,

auxiliary input/output selection, and other settings can be configured
in this tab window.
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Chapter 5 Operation Method

This chapter describes the functions provided in the tab windows on the
module operation window of the MU181040A.

5.1 Displaying Measurement Result.............cccocoeeiiniinnnn. 5-3
5.1.1 Setting items when Gating is selected ............. 5-5
5.1.2 Setting items when Auto Sync is selected ....... 5-8
5.1.3 Setting items when Sync Control is selected . 5-15
5.1.4 Setting items when Condition is selected....... 5-18

5.1.5 Setting items when Input is selected.............. 5-21
5.1.6 Setting items when Error/Alarm is selected.... 5-24
5.1.7 Setting items when Logging is selected ......... 5-30
5.1.8 Setting items and displayed items when
histogram is selected............ccccceeeeeeeiiinnnnen, 5-34
5.1.9 When setting jitter-modulated signals ............ 5-37
5.2  Setting Measurement Conditions............c.cccceeeeeeeeenns 5-38
521 Gatingarea.......cccoocveeiiiiiiiiii 5-39
522 Auto Sync area.......cccccccoeerivieieiee e, 5-39
5.2.3 Sync Control area.........occeeveiniieeiiiiiieieiienn, 5-40
5.2.4 Error/Alarm Condition area.............ccccceevuneen.. 5-41
5.3 Setting Test Patterns ..........cccccoviiiiiiie, 5-43
5.3.1 TestPattern type ......cccoovvvvriiieeieeiiiiiieee, 5-44
5.3.2 Setting PRBS pattern ..........cccccceiiiieiiinnen, 5-45
5.3.3 Setting Zero-Substitution pattern.................... 5-47
5.3.4 Setting Data pattern............cccoceeeiiiiiinnnen. 5-49
5.3.5 Setting Mixed pattern..........cccccceeeeeviiirineennnn. 5-50
5.3.6 Setting Sequence pattern...........ccocccceeeeen. 5-54
5.3.7 Mask selection..........cccceveeieiiiiieniiiieeeeeen, 5-59
5.3.8 Editing test pattern in Pattern Editor
dialog DOX ...evviieiieeeiiccieeee e 5-61
5.4  Setting Input Interface...........ccooviiiiie, 5-81
5.4.1 Input setting items
(when MU181040A-001 is installed) .............. 5-81

5.4.2 Input setting items
(when MU181040A-002 and

MU181040B-002 are installed)....................... 5-84
5.5 Capturing Test Patterns.........cccocveeeiiiiieiiiieee, 5-92
5.5.1 Setting items in Pattern tab window ............... 5-92

5.5.2 Displaying captured test pattern (Bit Pattern) 5-98
5.5.3 Displaying captured test pattern (Bitmap)...... 5-99
5.5.4 Displaying captured test pattern (Block)....... 5-101

5.6 Misc FUNCHON........coooviiiiiiie e 5-102
5.6.1 Setting Pattern Sequence .............ccoonne 5-103
5.6.2 Setting AUX Output........cccvvvieeiieeiiiiiiiee. 5-107
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5.7

5.8

5.9

5.10

5.11

5.12

5.13

5.14

5.6.3 Setting AUX Input.....ccooiiviiiiiiniieeee, 5-111
5.6.4 Measurement Restart area............ccccee.. 5-112
Executing Auto Search ...........cccooiiiiiiiiieiees 5-113
5.7.1 Input setting items in Auto Search dialog

DOX e 5-113
Executing Auto Adjust..........ccceeiiiieiiiieeees 5-116
5.8.1 Input setting items in Auto Adjust dialog box 5-116
ISI Measurement Function............ccccooceeeiniceennnen. 5-118
5.9.1 Displaying ISI measurement results in ISI

177 Lo [o S 5-119
5.9.2 Restrictions on ISI measurement.................. 5-124
Eye Margin Measurement.............ccccceeviieeeeiniieeenns 5-125
5.10.1 Eye Margin window ...........ccceeieieieiinniiiineee, 5-127
5.10.2 Menu items .......coooiiiiiiiiiie e 5-131
5.10.3 How to perform Eye Margin measurement... 5-132
Eye Diagram Measurement ...........ccccooeeeeiniieeennne 5-135
5.11.1 Eye Diagram window...........cccueeeeeeereiiinnnnnn. 5-136
5.11.2 Condition tab window .............ccccceeviiiinennnne 5-137
5.11.3 Diagram tab window..............cccccceeiiiiinnne. 5-140
5.11.4 Condition tab window .............ccccceeviiienennnnnn 5-144
5.11.5 Actual measurement and Estimate

MEASUIEeMENt........cceeiiiiieeei e 5-146
5.11.6 Detail tab Window ...........ccccviiiiiiiiiiiiiieen. 5-149
5.11.7 Result tab window ..........ccccoviiiiiiiiiiinn. 5-153
5.11.8 Mask Edit tab window.............ccccceeiiiiiinnnee. 5-154
5.11.9 Menu items ........coovviiiiiiiiie e 5-157
5.11.10 How to perform Eye Diagram

MEASUIrEMENt........cceeiiiiieiee i 5-159
5.11.11 How to perform Mask Test measurement 5-162
Q Analysis FUNCHON..........cooiiiiiiiiiiee e, 5-165

5.12.1 Displaying results of Threshold vs.
Q measurement in Threshold vs Q tab
WINAOW......ooiiiiiiiiiieeieeeeeeeeeeeeeeeeeeee e 5-165
5.12.2 Displaying results of Phase vs
Q measurement in Phase vs Q tab window . 5-175

Bathtub Function...........ccccooiii s 5-181
5.13.1 Displaying Bathtub measurement results

in Bathtub Window ...........ccccooiiiiiine. 5-182
Multi Channel Function ...........cccooeveiiiiie e 5-192
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8.1 Displaying Measurement Result

5.1 Displaying Measurement Result

Click the [Result] tab on the operation tab window to display

measurement results.
setting area (upper) and the result display area (lower).

The Result tab window consists of the item
Measurement

results can be viewed while changing the setting items of the

MU181040A.
{RE8UR || Measurement | Pattern | input | Capture | miss |
. g =]
Item Settlng area Cy:\eIRepea( x| unit IT\mE |- [omononm =
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Figure 5.1-1 Result tab window

The setting items change according to the item selected in the list box

(“1” in the figure above) in the item setting area.
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Figure 5.1-2 Item setting area
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Table 5.1-1 Setting items in list box in item setting area

Item Description

Input Select to configure the settings related to the input signal
interface.

Gating Select to configure the settings related to the measurement
period.

Condition Select to configure the settings related to the measurement
conditions.

Auto Sync Select to configure the settings related to the automatic
synchronization establishment function.

Sync Control Select to configure the settings related to the
synchronization establishment method.

The display items change according to the item selected in the list box
(“2” in the figure above) in the result display area.

iDate&Tirne |
| 20085727 13:1 4:08_‘

Figure 5.1-3 Result display area

Table 5.1-2 Setting items in list box in result display area

Item Description
Error/Alarm Select to display the Error/Alarm measurement results.
Logging Select to display the settings and results of logging.
Histogram Select to display the settings and results of histogram.




8.1 Displaying Measurement Result

5.1.1 Setting items

when Gating is selected

This section describes the setting items when Gating is selected from the

list box in the item setting area (“1” in Figure 5.1-1).

[2] —.}-::yclehepeat 'I Unit ITime j_|nnnn:un:n1 “—1[1]
[8] ——p» Current I o

LCE|DU|ﬁTiDI'I IPngressive "I = Interval |1EIEI TI ms

Figure 5.1.1-1 Items when Gating is selected

[1] Select the unit of the measurement period from the Unit list box,

and set the measurement period in the upper-right textbox.

Table 5.1.1-1 Measurement period setting

Unit Description
Time Time can be set from 1 second to 99 days 23 hours 59 minutes 59 seconds
in second units. When “Untimed” is selected from the Cycle list box, the
value set by this parameter becomes invalid.
Clock Count The setting range is from E+4 to E+16, in E+1 units.

The minimum measurement time resolution is 1 second, so the
measurement will end at the end of the 1-second period in which the clock
count reaches the number specified by this parameter (see Figure 5.1.1-2).
When “Untimed” is selected from the Cycle list box, the value set by this
parameter becomes invalid.

Error Count

The setting range is from E+4 to E+16, in E+1 units.

The minimum measurement time resolution is 1 second, so the
measurement will end at the end of the 1-second period in which the error
count reaches the number specified by this parameter (see Figure 5.1.1-2).
When “Untimed” is selected from the Cycle list box, the value set by this
parameter becomes invalid

Block Count

The number of blocks to be executed is set to Gating when the test pattern
is Mixed Pattern or Sequence.

The setting range is from E+2 to E+14, in E+1 units.

The minimum measurement time resolution is 1 second, so the
measurement will end at the end of the 1-second period in which the block
count reaches the number specified by this parameter (see Figure 5.1.1-2).
When “Untimed” is selected from the Cycle list box, the value set by this
parameter becomes invalid.
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Measurement ends.

1 second

—

Os 1s 2s 3s 4s

Measurement starts.
The specified number is reached.

Figure 5.1.1-2 Measurement end timing

[2] Select the measurement operation from the Cycle list box.

Table 5.1.1-2 Measurement operation setting

Cycle Description
Repeat Specified-period measurement is performed repeatedly.
Single Measurement ends when it is performed once for the specified period.
Untimed Measurement is performed continuously from the measurement start
instruction to the measurement end instruction.

[3] Set the measurement progress display method.

Currenk

|— Calculation ms

100

Figure 5.1.1-3 Measurement progress display setting items
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Table 5.1.1-3 Measurement progress display setting

Current Description
ON The accumulated measurement result, up to the current time, is displayed
in the specified interval (cycle time).
Select 100 (ms) or 200 (ms) from the Interval list box for the cycle time.
Select “Progressive” or “Immediate” from the Calculation list box for the
method to display measurement results in the middle of the
measurement. In the Progressive mode, the measurement result
accumulated from the measurement start is displayed. In the Immediate
mode, the immediate-value result for each cycle time is displayed.
OFF The measurement result in the last measurement period is displayed.
The display remains until the measurement ends for the next
measurement period.
The following figure shows a correspondence between the selection in the
Calculation list box (Progressive/Immediate) and the measurement result
when the measurement period is 1 second and Interval is set to 200 ms.
P 1 second R
200 ms | 200 ms | 200 ms | 200 ms | 200 ms | 200 ms | 200 ms
Measured E1 E2 E3 E4 E5 E6 E7
values \ i
E Current = ON, Calculation = Progressive E
[ ‘— for 2 3 4 5
all E; SE, SE, *E, SE, Es
n=1 n=1 n=1 n=1
columns
E Current = ON, Calculation = Immediate E
Displayed '— for
valuesy all E4 Eo Es = Es Ee
columns
i Current = OFF E
5
‘— for all columns 2E,
K n=1

Figure 5.1.1-4 Relationship between measured values and displayed values
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5.1.2 Setting items when Auto Sync is selected

This section describes the setting items when Auto Sync is selected from
the list box in the item setting area (“1” in Figure 5.1-1).

Auto Sync
(1] Auto Sync
(2] |— Threshald

Figure 5.1.2-1 Items when Auto Sync is selected

[1] Specify whether to start resynchronization automatically when the
synchronization threshold is exceeded from Sync Gain to Sync Loss.

Table 5.1.2-1 Auto sync setting

Auto Sync Description
ON Automatically starts resynchronization.
OFF Does not start resynchronization automatically.

[2] Select the error rate threshold to execute resynchronization when
Auto Sync is set to “ON”.  From the Threshold list box, 10N (N =2
to 8) or INT can be set.

When INT is set, whether the synchronization is established (Sync
Gain) or lost (Sync Loss) is judged according to the synchronization
threshold. If the error rate exceeds the synchronization threshold
in the Sync Gain state, it is judged as a Sync Loss. On the other
hand, if the error rate falls to the synchronization threshold or below
in the Sync Loss state, it is judged as a Sync Gain.

For details on the synchronization threshold, see Table 5.1.2-2 for
INT and Table 5.1.2-3 for 10N (N =2 to 8).
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Table 5.1.2-2 Synchronization thresholds when INT is set

S Threshold error rate = [M}
Co)r,:t‘l?ol Test Pattern Data Length Clock Count
Sync Gain — Sync Loss Sync Loss — Sync Gain
- PRBS, and 22-1(=71, (256) x 2,000 (256)
PRBS part of 19,10, 11, 15, | (4 096) x 5,000 (4,096) x 4
Mixed Pattern | 20, 23, 31) . .
~40 ~64
=25E-2 =156 E-2
Frame Zero-Substituti | 2 to 16 (256) x 2,000 (256)
OFF on Data (4,096) x 5,000 (4,096) x4
1 1
~40 “64
=25E-2 =156 E-2
17 to 160 (256) x 400 (256)
(4,096) x 5,000 (4,096) x 40
1 1
=200 ~640
=5.0E-3 =156 E-3
161 to 1,600 (256) x40 (256)
(4,096) x 5,000 (4,096) x 400
1 1
~ 2,000 ~ 6,400
=5.0E-4 =156 E-4
1,601 to (256) x4 (256)
16,000 (4,096) x 5,000 (4,096) x 400
1 1
~ 20,000 ~ 64,000
=5.0E-5 =156 E-5
16,001 to (256) x 4 (256)
80,000 (4,096) x 25,000 (4,096) x10,000
1 1
100,000 160,000
=1.0E-5 =6.25E-6
80,001 to (256) x 4 (256)
160,000 (4,096) x 50,000 (4,096) x 20,000
1 1
~ 200,000 ~ 320,000
=5.0E-6 =3.13E-6
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Table 5.1.2-2 Synchronization thresholds when INT is set (Cont’d)

Threshold error rate = [

Error Count i|

C?))r,\rt‘rcol Test Pattern | Data Length Clock Count
Sync Gain — Sync Loss Sync Loss — Sync Gain
Frame Zero-Substit | 160,001 to (256) x 4 (256)
OFF ution. Data | 320,000 (4,096) x 100,000 (4,096) x 40,000
(continued) | (continued) 1 1
~ 400,000 ~ 640,000
=25E-6 =156 E-6
320,001 to (256) x 4 (256)
524,288 (4,096)x 2 (4,096) x 80,000
1 L
524,288 1,280,000
=19E-6 =781E-7
524,289 to (256) x 4 (256)
1,048,576 (4,096)x 2 (4,096) x160,000
1 1
~1,048,576 ~ 2,560,000
=954E-7 =391E-7
1,048,577 to (256) x 4 (256)
2,097,152 (4,096)x 2 (4,096) x 320,000
1 __ 1
2,097,152 5,120,000
=4TTE-7 =195E-7
2,097,153 to (256) x 4 (256)
4,194,304 (4,096) x 2 (4,096) x 640,000
-1 -1
4,194,304 10,240,000
=238E-7 =977E-8
4,194,304 to (256) x 4 (256)
8,388,608 (4,096)x 2 (4,096) x 1,280,000
1 1
~ 8,388,608 ~ 20,480,000
=119E-7 =483E-8
8,388,609 to (256) x 4 (256)
16,777,216 (4,096)x 2 (4,096) x 2,560,000
-1 -
16,777,216 40,960,000
=598E-8 =244E-8
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Table 5.1.2-2 Synchronization thresholds when INT is set (Cont’d)

Threshold error rate = [

Error Count i|

C?))r,\rt‘rcol Test Pattern | Data Length Clock Count
Sync Gain — Sync Loss Sync Loss — Sync Gain
Frame Zero-Substit | 16,777,217 to (256) x 4 (256)
OFF ution Data | 33,554,432 (4,096) x 2 (4,096) x 5,120,000
(continued) | (continued) 1 1
~ 33,554,432 ~ 81,920,000
=298E-8 =122E-8
33,654,433 to | (256)x 4 (256)
67,108,864 (4,096) x 2 (4,096) x 10,240,000
1 1
~ 67,108,864 ~163,840,000
=149E-8 =6.10E-9
67,108,865 to | (256) x4 (256)
134,217,728 | (4 096)x 2 (4,096) x 20,480,000
1 1
T 134,217,728 ~ 327,680,000
=745E-9 =3.05E-9
Frame ON, | Mixed Data | 128 to 5,120 (256) x 200 (256)
Quick Part, , (4,096) x 64,000 (4,096) x 400
Zero-Substit
ution Data __ 1 __ 1
5,120 6,400
=1.95E—4 =156 E—4
5,121 to (256) x 200 (256)
10,240 (4,096) x 128,000 (4,096) x 800
1 1
~10,240 ~12,800
=97TE-5 =781E-4
10,241 to (256) x 200 (256)
51,200 (4,096) x 640,000 (4,096) x 4,000
1 1
~ 51,200 ~ 64,000
=1.95E-5 =156E-5
51,201 to (256) x 200 (256)
102,400

(4,096) x 1,280,000

_
102,400

=9.77TE-6

(4,096) x 8,000

L
128,000

=781E-5
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Table 5.1.2-2 Synchronization thresholds when INT is set (Cont’d)

Threshold error rate = [

Error Count i|

C?))r,\rt‘rcol Test Pattern | Data Length Clock Count
Sync Gain — Sync Loss Sync Gain — Sync Loss
Frame ON, | Mixed Data | 102,401 to (256) x 200 (256)
Quick Part, 204,800 (4,096) x 2,560,000 (4,096) x 16,000
(continued) | Zero-Substit
ution Data __ 1 -1
(continued) 204,800 256,000
=488E-6 =391E-6
204,801 to (256) x 200 (256)
307,200 (4,096) x 3,840,000 (4,096) x 24,000
1 1
~'307,200 ~'384,000
=326E-6 =260E-6
307,201 to (256) x 200 (256)
409,600 (4,096) x 5,120,000 (4,096) x 32,000
1 1
~ 409,600 ~ 512,000
=244E-6 =1.95E-6
409,601 to (256) x 200 (256)
524,288 (4,096) x 6,553,600 (4,096) x 40,960
1 1
~ 524,288 ~ 655,360
=191E-6 =153E-6
524,289 to (256) x 200 (256)
1,048,576 (4,096) x13,107,200 (4,096) x 81,920
1 1
1,048,576 71,310,720
=954E-7 =763E-7
1,048,577 to (256) x 200 (256)
2,097,152 (4,096) x 262,144,000 (4,096) x 163,840
1 1
~ 2,097,152 ~ 2,621,440
=477E-17 =381E-7
2,097,153 to (256) x 200 (256)
4,194,304

(4,096) x 524,288,000

1
"~ 4,194,304
=238E-17

(4,096) x 327,680

1
"~ 5,242,880

=191E-7
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Table 5.1.2-2 Synchronization thresholds when INT is set (Cont’d)

Threshold error rate = [

Error Count i|

Sync Test Pattern | Data Length Clock Count
Control
Sync Gain — Sync Loss Sync Gain — Sync Loss
Frame ON, | Mixed Data | 4,194,305 to (256) x 200 (256)
Quick Part, .| 8388,608 (4,096) x 104,876,000 (4,096) x 655,360
(continued) | Zero-Substit
ution Data _ 1 _ 1
(continued) 8,388,608 10,485,760
=1.19E-7 =954 E-8
8,388,609 to (256) x 200 (256)
16,777,216

(4,096) x 209,715,200
1

(4,096) x1,310,720
1

~16,777,216 ~20,971,520
=596 E -8 =477TE-8
16,777,217 to (256) x 200 (256)

33,554,432

(4,096) x 419,430,400
1

(4,096) x 2,621,440
1

~ 33,554,432 T 41,943,040
=298E-8 =238E-8
33,554,433 to (256) x 200 (256)

67,108,864

(4,096) x 838,860,800
1

(4,096) x 5,242,880
1

~ 67,108,864 ~ 83,886,080
=149E-8 =1.19E-8
67,108,865 to (256) x 200 (256)

134,217,728

(4,096) x1,677,721,600

1
134,217,728

=745E-9

(4,096) x 10,485,760

1
167,772,160

=598E-9
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Table 5.1.2-3 Synchronization thresholds when one of E-2 to E-8 is set

Sync Control

Threshold error rate = [

Error Count
Clock Count

Sync Gain — Sync Loss

Sync Loss — Sync Gain

E-2 (256) x 2,000 (256)
(4,096) x 5,000 (4,096) x 4
1 1
"0 ~64
=25E-2 =156 E-2
E-3 (256) x 2,000 (256)
(4,096) x 50,000 (4,096) x 40
1 1
=400 ~ 640
=25E-3 =156 E-3
E-4 (256) x 2,000 (256)
(4,096) x 500,000 (4,096) x 400
1 1
~ 4,000 ~ 6,400
=25E-4 =156 E-4
E-5 (256) x 2,000 (256)
(4,096) x 5,000,000 (4,096) x 4,000
1 1
~ 40,000 ~ 64,000
=25E-5 =156 E-5
E-6 (256) x 2,000 (256)
(4,096) x 50,000,000 (4,096) x 40,000
1 1
~ 400,000 ~ 640,000
=25E-6 =156 E-6
E-7 (256) x 2,000 (256)
(4,096) x 50,000,000 (4,096) x 400,000
1 1
~ 4,000,000 ~ 6,400,000
=25E-7 =156 E—7
E-8 (256) x 2,000 (256)

(4,096) x 50,000,000

1
40,000,000

=25E-8

(4,096) x 4,000,000

1
64,000,000

=156 E-8
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5.1.3 Setting items when Sync Control is selected

(1]
(2]
(3]

This section describes the setting items when Sync Control is selected
from the list box in the item setting area (“1” in Figure 5.1-1).

Sync Control

Control IFrame ik vI
tFrame Lenath I Gid _% hit=
Frame Position |1 _Ij hits:

Figure 5.1.3-1 Items when Sync Control is selected

[1] Select the test pattern synchronization method.

Table 5.1.3-1 Sync control setting

Control

Description

Frame ON

Selects the frame synchronization method. This can be selected when the
test pattern is Zero-Substitution, Data, or Mixed. Synchronization is
established upon frame pattern detection. Synchronization is processed
quickly if the length of the pattern is long.

Frame OFF

Selects the synchronization method without frame detection. This can be
selected when the test pattern is Zero-Substitution or Data. This is
enabled when the length of the test pattern is short or when there is a
pseudo-frame. Synchronization takes a long time if the length of the
pattern is long.

Quick

Selects the quick synchronization method. This can be selected when the
test pattern is Zero-Substitution or Data. Error measurement is
performed using the pattern that has been saved into the internal memory
as the reference pattern.

Fast

Selects the fast synchronization method. This can be selected when the
test pattern is Sequence. The data transmission timing from the
MU181020A/B is internally monitored to establish synchronization.

The test pattern synchronization methods selectable from the Control list
box vary depending on the test pattern selected in the Pattern tab
window. See the Table 5.1.3-2.

515
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Table 5.1.3-2 Synchronization method setting

Description
Test Pattern

Frame ON/OFF* Quick Fast
PRBS Not available Not available Not available
Zero-Substitution | Available Available Not available
Data Available Available Not available
Mixed Available Not available Not available
Sequence Not available Not available Available

*: When the test pattern is Data, Frame ON becomes invalid if the
pattern length is less than 128 bits. When the test pattern is Mixed,

only Frame ON is available.

[2] Set the frame pattern length when Frame ON is selected from the
Control list box. In the Frame Length textbox, 4 to 64 can be set in
4-bit steps.

Note:

If synchronization is hardly achieved during the combination, set

the frame pattern length to 64 bits.

[3] Set the start position of the pattern for frame detection when Frame
ON is selected from the Control list box. The setting range of
Frame Position is shown below:

e 1 to “(Length of pattern for frame detection) — (Frame Length)” in
1-bit steps.
e In case of 2 Ch Combination:
1 to 1+2n, in 2-bit steps
Maximum value of n = INT((Length of pattern for frame detection
— Frame Length)/2)
e In case of 4 Ch Combination:
1 to 1+4n, in 4-bit steps
Maximum value of n = INT((Length of pattern for frame detection
— Frame Length)/4)
The length of the pattern for frame detection varies depending on
the test pattern selected in the Pattern tab window. See the table
below.
Table 5.1.3-3 Setting of pattern length for frame detection

Test Pattern Length of pattern for frame detection
Zero-Substitution Pattern length
Data Pattern length
Mixed Pattern length of Row1 of Block1
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Note:
When Frame ON is set, synchronization may take a long time if
there is another pattern that is the same as the set frame pattern.
The frame pattern is therefore recommended to be specific.
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5.1.4 Setting items when Condition is selected

This section describes the setting items when Condition is selected from
the list box in the item setting area (“1” in Figure 5.1-1).

Condition j

[1] Error Detection IlnsertinnIOmissinn j
(2] EIEF] Irterval |1 Ooms I
[3] Block Window  OFF Bit Window  OFF | <4— [4]

Figure 5.1.4-1 Items when Condition is selected

[1] Select the error detection method from the Error Detection list box.

Table 5.1.4-1 Error detection method setting

Error Detection Description

Insertion/Omission Counts errors where the bit pattern changes between 0 and 1.
Insertion error: An error where the bit pattern changes from 0 to 1
Omission error: An error where the bit pattern changes from 1 to 0

Transition/ Counts errors that occur in a transition or non-transition bit.
Non Transition Cannot be selected for Combination.
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(a) Input pattern MU_U u

(b) Internally-generated u
pattern

(c) Total error

LT

(d) Insertion error

ul

-

(e) Omission error

Nl

-

Figure 5.1.4-2 Error detection (Total, Insertion, and Omission errors)

(a) Input pattern r

L

(b) Internally-generated
pattern

Iz

(c) Total error

(d) Transition error

(e) Non Transition error

L[]

Figure 5.1.4-3 Error detection (Total, Transition, and Non Transition errors)
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(2]

Select the interval for error interval and error free interval
measurements from the EI/EFI Interval list box.

Table 5.1.4-2 Interval time setting

EI-EFI Interval Description
1 ms Sets the interval to 1 ms. The interval counter value indicates the
number of intervals.
10 ms Sets the interval to 10 ms. The interval counter value indicates
the number of intervals.
100 ms Sets the interval to 100 ms. “1” is applied if the interval counter
value is not “0”.
1ls “1” 1s applied if the result of 1-second accumulation of interval
counter values 1s not 0.
[3] Specify whether to enable the Block Window function.
The Block Window function masks errors in the set area by setting a
mask area for the patterns occurring internally. See Sections 5.3.7
“Mask selection” and 5.3.8 “Editing test pattern in Pattern Editor
dialog box” for details.
Table 5.1.4-3 Block window function setting
Block Window Description
ON Enables the Block Window function. Error measurement is
masked for bits for which the Block Window setting is set to “1”.
OFF Disables the Block Window function.

Note that Block Window cannot be set in the following cases:
o When PRBS test pattern is selected
e When capturing has started

[4]

Specify whether to enable the Bit Window function. The Bit
Window function enables/disables measurement for every 32 bits of
the test pattern. See Sections 5.3.7 “Mask selection” and 5.3.8
“Editing test pattern in Pattern Editor dialog box” for details.

Table 5.1.4-4 Bit window function setting

Bit Window Description
ON Enables the Bit Window function.
OFF Disables the Bit Window function.
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5.1.5 Setting items when Input is selected

This section describes the setting items when Input is selected from the

list box in the item setting area (“1” in Figure 5.1-1).

The setting range for the setting items is restricted by the input

conditions set in the Input tab window. See 5.4.2 “Input setting items
(when MU181040A-002 and MU181040B-002 are installed)” for details.

Imgt J

-
[1] Threshold Data | 0.000 _:l W o= FData IEI.EIEIEI _I; v —2]

p L |pata-xpata x| [ooo0 v

[3]
[4]_+DE|EY m o = mun ¢ oo — ps M Calibration |

(1], [2]

Figure 5.1.5-1 Items when Input is selected

Set the threshold voltage for Data input and XData input.

The Data signal is input from the Data Input connector of the
MU181040A, and the XData signal is input from the Data Input
connector. Hereinafter, the settings for the Data Input
connector are described as the settings for XData.

Table 5.1.5-1 Threshold setting

Option Threshold Voltage Setting

When The threshold voltage can be set within the range from —0.350

MU181040A-001is | to +0.350 V, in 0.001 V steps.

installed Note, however, that the absolute difference between the
threshold values set for Data and XData inputs is limited to
0.700 V or less if “Differential 50 Ohm” or “Differential 100
Ohm” is selected in the Input tab window.

When The threshold voltage can be set within the range from —3.500

MU181040A-002 is | to +3.300 V, in 0.001 V steps.

installed Note, however, that the absolute difference between the
threshold values set for Data and XData inputs is limited to
3.000 V or less if “Differential 50 Ohm” or “Differential 100
Ohm” is selected in the Input tab window.

When The threshold voltage can be set within the range from —3.500

MU181040B-002 is | to +3.300 V, in 0.001 V steps.

installed Note, however, that the absolute difference between the
threshold values set for Data and XData inputs is limited to
3.000 V or less if “Differential 50 Ohm” or “Differential 100
Ohm” is selected in the Input tab window.
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(3]

Set the difference between the threshold voltages for Data and
XData inputs.

This item is enabled when “Differential 50 Ohm” or “Differential 100
Ohm” is selected and “Alternate” is selected in the Input tab window.

ThrESthd-[ Data ||:|.|:||:||:| _Ig Yo= XData ||:|.|:||:||:| _l? W
iata-XData I 0.000 _% i

Figure 5.1.5-2 Input voltage threshold difference setting items

Select “Data - XData” or “XData - Data”. Set a value within the
range from —3.000 to +3.000 V, in 0.001 V steps.

Set the clock phase unit and phase variable.

Delay W It‘=‘||:| E ml_uf"||:|.|:u:| E p= W Calibratiu:unl |

Figure 5.1.5-3 Clock phase setting item

Select the unit from mUI or ps by clicking the radio button

<When mUI is selected>
The setting range is from —1000 to +1000 mUI, in 1 mUTI steps.
When either 2 Ch or 4 Ch Combination is installed, setting is
supported from —64,000 to 64,000 in 1-mUTI steps.

<When ps is selected>
A value can be set in 1 ps unit steps.
The setting range is equivalent to the range when the unit is
mUTI (-1000 to +1000 mUI), converted into ps units.
During 2 Ch Combination or 4 Ch Combination, the setting
range is equivalent to the range when the unit is mUI (-64,000
to 64,000 mUI), converted into ps units.
Example:

Table 5.1.5-2 Clock phase setting (in ps units)

Setting range
Frequency Normal 2 Ch Combination
4 Ch Combination
12.5 GHz —80 to 80 ps -5120 to 5120 ps
4.25 GHz —235 to 235 ps —15,040 to 15,040 ps
100 MHz —10,000 to 10,000 ps —640,000 to 640,000 ps
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Notes:
¢ When the frequency or the temperature condition is changed,
the LED on the [Calibration] lights, prompting performance of
calibration. If calibration is not performed at this time, the
error in the phase setting may be greater than at a normal
phase setting.

e Values displayed in ps units vary as the frequency changes,
because the MU181040A sets phases in mUI units as an
internal standard.
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5.1.6 Setting items when Error/Alarm is selected
This section describes the items displayed when Error/Alarm is selected
from the list box in the result display area (“2” in Figure 5.1-1).

(2]
[3] —p» Zoom |  History Reset | | 2006MSI27 21:07:58
Total NS Ol

Er |\ !t 1
e e e ——
WEFI e

e —

Freguency(KHZ) | ----- | Clock Court | -----

Clock Loz [ ==—-- . .
Synclogs | eeeen . .
Errar . .

Data Threshold W Data Delay
¥Data Threshold W ps
Gating | [o0%) == |<|1— [4]

Figure 5.1.6-1 Items when Error/Alarm is selected

ml

[1] Select the measurement time display type.

Date&Time: Select to display the current time.

Start Time: Select to display the current measurement start
time.

Elapsed Time: Select to display the elapsed time in the

measurement period.
Remaining Time: Select to display the remaining time in the
measurement period.
[2] Reset Error/Alarm history data.

History Reset: Click to reset the history data of the error/alarm
display.
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8.1 Displaying Measurement Result

[3] Enable or disable enlarged display of Error/Alarm measurement
result.

Click to enlarge the display of the error count, error

rate, error interval count, Clock Loss interval count,

Sync Loss interval count, Clock Loss occurrence state,

Zoom:

Sync Loss occurrence state, and error occurrence

state.

When the enlarged display is disabled (Zoom is not selected), the items
shown in Table 5.1.6-1 are displayed in the result display area with

Error/Alarm selected.

Total NS CIi
er N ____
Ec | -  —
%EFI, e
El |
Freguency(BHz) | ———-- Clock Court|  ——---
Clock Loz | -——-- . .
Syvnocloss | eeee- . .
Errar . .
Dista Threshold YV Data Delay i

Figure 5.1.6-2 Items when Zoom is not selected

Total/INS/OMI or Transition/Non Transition is displayed according to the
error detection method set in the setting item area when Condition is
selected (see Section 5.1.4). Also, Clock Loss or CR Unlock is displayed
depending on the selected clock.
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Table 5.1.6-1

Items (controls) when Zoom is not selected

Item

Function

ER

Total

Displays the total error rate.

INS

Displays the insertion error rate.

OMI

Displays the omission error rate.

Transition

Displays the transition bit error rate.

Non Transition

Displays the non-transition bit error rate.

EC

Total

Displays the total error count.

INS

Displays the insertion error count.

OMI

Displays the omission error count.

Transition

Displays the transition bit error count.

Non Transition

Displays the non-transition bit error count.

%EFI

Displays the error free interval rate.

ElI

Displays the number of intervals where an error
occurs.

Frequency(kHz)

Displays the frequency.

Clock Count

Displays the clock count.

Clock Loss

Displays the Clock Loss interval count and monitored
occurrence state.

Lights in red: Current data
Lights in yellow: History data

CR Unlock

Displays the CR Unlock (clock recovery unlock)
interval count and monitored occurrence state.

Lights in red: Current data
Lights in yellow: History data

Sync Loss

Displays the Sync Loss interval count and monitored
occurrence state.

Lights in red: Current data
Lights in yellow: History data

Error

Displays the monitored error occurrence state.
Lights in red: Current data
Lights in yellow: History data

Data Threshold

Displays the Data Threshold voltage when Auto
Adjustment is executed.

XData Threshold

Displays the XData Threshold voltage when Auto
Adjustment is executed.

Data Delay

Displays the Delay value when Auto Adjustment is
executed.




8.1 Displaying Measurement Result

When the enlarged display is enabled (Zoom is selected), the items shown

in Table 5.1.6-2 are displayed in the result display area with Error/Alarm

selected.

—IErrUr.l’AIarm VI ||Date&Time VI—
IZoom Hiztory Reset | 2006/05/30 22:00:53

Clock Lozs O O Sync Loss O O Error O O

Gating | [ 0%)

Figure 5.1.6-3 Items when Zoom is selected

Table 5.1.6-2 Items (controls) when Zoom is selected

Item

Function

ER

Displays the error rate.

EC

Displays the error count.

Clock Loss

Displays the Clock Loss interval count and monitored
occurrence state.

Lights in red: Current data
Lights in yellow: History data

CR Unlock

Displays the CR Unlock (clock recovery unlock)
interval count and monitored occurrence state.

Lights in red: Current data
Lights in yellow: History data

Sync Loss

Displays the Sync Loss interval count and monitored
occurrence state.

Lights in red: Current data
Lights in yellow: History data

Error

Displays the monitored error occurrence state.
Lights in red: Current data
Lights in yellow: History data
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[4] Showing/hiding Error/Alarm measurement result sub-window
Click to show/hide the measurement result sub-window (Result Sub
Display window). The Result Sub Display window contains the
items shown in Table 5.1.6-3.

Resutt |Maasuremerrt | Paﬂarnl Impaut I Capture | Mizc |

Error Detection IW Threshold El WEF|

EiEFiinterval [100ms v > 1 0E-3 | _____ ‘ | _____ |

Block Wincows  OFF Bit Wincoow O =1 0E-4 | _____ ‘ | _____ |

Erroritlarm | W— > 1085 | 77777 | ””” |

Zoom | History Reset | ’m = 1086 | ----- ‘ | _____ |
Total e o 1087 [ \ [ |

ER | 33333=-01] 1.0000E-00|[ 1.0000E-00] 21088 [ \ [ — |

| |

EC | 1.0000E-07]] 3.0000E+07|[ 3.0000E+07] == 1.0E-8

SEFI 20.0000 Error Perfarmance

: s [ ves [ |
Frequency(kHz) [ 10000000 | Clock Count | 3.0000E+07 EF3 | """ %EF3 | """ |
cRuosk [ 0| @ @ sEs [ wses | - |
oo | 0@ @

Errar . ° oM | _____ oD | _____ |
Data Threshald Y DataDelay mu U3 | """ %LS | ----- |
¥Data Threshold Y ps EC

Gating [ 0%) f550

Figure 5.1.6-4 Result Sub Display window

Table 5.1.6-3 Items in Result Sub Display window

Item Function

Threshold EI %EFI
>1.0E-3

>1.0E-4

>1.0E-5

>1.0E-6

>1.0E-7

>1.0E-8

<=.0E-8

>1.0E-3

Error Performance
ES

EFS

SES

DM

US

Displays the threshold EI/%EFI and error

performance measurement results.
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8.1 Displaying Measurement Result

Table 5.1.6-3 Items in Result Sub Display window (Cont’ d)
Item Function
EC
%ES
%EFS Displays the threshold EI/%EFI and error
%SES performance measurement results.
%DM
%US
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5.1.7 Setting items when Logging is selected
This section describes the setting items when Logging is selected from
the list box in the result display area (“2” in Figure 5.1-1). With the
logging function, the intermediate data for the items set in the Logging
setup dialog box can be displayed.

(3] [2|]

—| Logging - Ii v iDate&Time |

Start Time
Z2006/10/12 12:05:29
ER/EC(Total)
ER/EC(INE)

ER/EC (OMI)

Clock Count
EI/%EFI

Z006/10/12 12:05:30
ER/EC(Total)
ER/EC [ IN3)

ER/EC (OMI)

Clock Count
ET/3EFI

2006710712 12:05: 351
ER/EC(Total)
ER/EC [ INZ)

ER/EC (OMI)

Clock Count

2006710412 12:05: 28

1.0000E-04 1250000
S5.000ZE-05 6Z5035
4,9997E-05 624965
1.2493E+10

10 0.o0000

9.99939E-05 1249999
4,9993E-05 6Z49383
3, 0001lE-05 6Z50la
1.2499E+10

10 0.0000

1.0000E-04 1250000
5.0000E-05 625000
5.0000E-05 aZ5000
1. 2493E+10

[1]_> C-:und'rti-:nnl Clear | |2EIEIEJ‘1EI.|‘1212:IZI5:5EI
3lot Information Unit0l,31lot0s -
Test Pattern PRES 2+15-1

Figure 5.1.7-1 Items when Logging is selected

[1] Click to start/stop logging.

[2] Click to clear the logging results. When this button is clicked, the
confirmation window for clearing is displayed.

[3] Click to open the Log Condition setup dialog box for setting the

logging conditions.
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—ltem Select Cancel |

[~ Slot Information

[~ Test Pattern =1
Reset Al |

[~ Start Time I~ End Time

[~ Ertcr Rate f Error Court
[~ Eli%EF
[~ Fregquency [~ Clack Court

[ Alarm QOcour  Alarm Recover

[ Alarm Interyval

[~ 1 Second Data
Error Threshold 2= 0 -

Squelch OFF

[~ Dsta Threshald [~ Clock Phase

Figure 5.1.7-2 Log Condition setup dialog box
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Table 5.1.7-1 Items in Log Condition setup dialog box
Item Description
Gating Period Sets the intermediate data logging interval to 10 s, 30 s, 1 min.,

10 min., 30 min., or 1 hour.

Slot Information

Adds the slot information to the logging item.

Test Pattern

Adds the test pattern type to the logging item.

Start Time

Adds the measurement start time to the logging item.

End Time

Adds the measurement end time to the logging item.

Error Rate/Error Count

Adds the accumulated intermediate data (error rate and error
count) to the logging item.

EI/%EFI Adds the accumulated intermediate data (error interval rate and
error free interval rate) to the logging item.

Frequency Adds the frequency to the logging item.

Clock Count Adds the clock count to the logging item.

Alarm Occur/Alarm Recover

Adds the recovery time from alarm (Clock Loss and Sync Loss)
occurrence to the logging item.

Alarm Interval

Adds the accumulated intermediate data alarm (Clock Loss, CR
Unlock, and Sync Loss) to the logging item.

1Second Data Adds 1-second measurement data (average error rate in 1 second
and error count in 1 second) to the logging item.

Error Threshold Selects the error rate threshold. “<>0” and “>” (from 1E-3 to
1E-9, in E-1 steps) can be selected. If the error rate threshold
is exceeded, it is logged.

Squelch Enables (ON) or disables (OFF) the logging memory squelch
function.

ON: 1 Second Data is not logged when the error rate
threshold is exceeded for 10 seconds or longer.
OFF: 1 Second Data is logged.

Data Threshold Adds the data input threshold to the logging item.

Clock Phase Adds the clock phase set value to the logging item. This can be
selected only when Variable Clock Delay (MU181040A-x30,
MU181040B-x30) is installed.

OK Finalize the selection.

Cancel Cancels the selection.

Set All Selects all the items.

Reset All Deselects all the items.

Note that the following restrictions apply:

(1) The following items are disabled until 1 Second Data is selected.
a. Error Threshold
b. Squelch

(2) No items in the Log Condition setup dialog box can be selected when

logging is executed.
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8.1 Displaying Measurement Result

Use the following procedure to save the logging results.

1.

2
3.
4

Select “Save” from the File menu.
Select MU181040A for Module.
Select Error/Alarm Logging for Data Type.

Specify the file name and save destination, and then click [OK].
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5.1.8 Setting items and displayed items when histogram is selected
This section describes the setting items and items displayed when
Histogram is selected from the list box in the result display area (“2” in
Figure 5.1-1). The error count, error rate, and error interval count are

displayed as a histogram.

||Date&Time - |—
2006/03/30 16:03:38

[NOOO0O00O0

(3]

| mm
[mozoros =jg—L6]

b
00 00:00: 31
Errar Rate |«
— Marker

ErrorfAlarm Search < | = |

Time D000:00:52  Alarm |#Sync Loss ER |0.0000E-18

(4]

(8]
&l

—Graph Condition

Resalution Time |13 vl Display Time |13 vI 4——[3]
Errar Detection ITEI'(al vI

(2]
(7]

Figure 5.1.8-1 Items when Histogram is selected

[1] Click to ON/OFT the histogram result display.

Table 5.1.8-1 Histogram measurement result display setting

Item Description
OFF Stops the histogram result display.
ON Starts the histogram result display.

[2] Set the histogram calculation resolution from the Resolution Time
list box: 1s, 10 s, 30 s, 1 min., 10 min., 30 min., and 1 hour can be
selected.

[3] Set the histogram display resolution from the Display Time list box:
1s,10s, 30 s, 1 min., 10 min., 30 min., and 1 hour can be selected.
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Displaying Measurement Result

[4] Select the measurement item to be added to the histogram.

Table 5.1.8-2 Histogram measurement items

Item

Description

Error Count

Select to calculate the error count and add it to the histogram.

Error Rate Select to calculate the error rate and add it to the histogram.
EI Select to calculate the error interval count and add it to the
histogram.
[6] Setthe maximum and minimum values for the vertical scale on the
histogram. The setting range is as follows.
Table 5.1.8-3 Setting range for vertical scale on histogram
Histogram result type
Minimum Value | Maximum Value Resolution
Error Rate E-18 E+0 1E-1
Error Count E+0 E+18 1E+1
EI E+0 E+18 1E+1

[6] Set the histogram result display time.

The setting range is from 30 points of the histogram calculation
resolution to the elapsed time, in steps of the histogram display

resolution.

[7] Select the measurement and detection methods for the bit error and

alarms to be added to the histogram.
Total/INS/OMI or Transition/Non Transition is set according to the
error detection method set in the setting item area when Condition

is selected (see Section 5.1.4).

Table 5.1.8-4 Histogram error detection method setting

Item Description
Total Total bit errors where the bit pattern changes between 0 and 1,
transition errors, and non-transition errors are added to the
histogram.
Error Insertion Bit errors where the bit pattern changes from 0 to 1 are added to
Detection the histogram.
Omission Bit errors where the bit pattern changes from 1 to 0 are added to
the histogram.
Transition | Bit errors where the bit pattern transits are counted.
Non Bit errors where the bit pattern does not transit are counted.
Transition
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[8] Error/Alarm Search
Moves the marker to the error or alarm occurrence time.
The setting range is from “00 00:00:00:00” to the elapsed time. The
setting resolution is the histogram display resolution (set in the
Display Time list box).

[9] Displays the error or alarm information indicated by the specified

marker.

Table 5.1.8-5 Marker error alarm information

Item Description
Time Displays the measurement elapsed time at the marker position.
Alarm Displays the alarm type at the marker position.
Error Rate Displays the error rate at the marker position.

Error Count

Displays the error count at the marker position.

EI

Displays the error occurrence interval counts at the marker
position.

ER or EC is displayed according to the item selected in the histogram

target item selection list box (see “[4]” above).

Use the following procedure to save the histogram results.
1. Select “Save” from the File menu.

2. Select MU181040A for Module.

3. Select Histogram Result for Data Type.

4. Select the file saving format from Text or CSV.

5. Specify the file name and save destination, and then click [OK].
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5.1.9 When setting jitter-modulated signals

o When executing jitter tolerance test, etc. by inputting jitter-modulated

clock, set Jitter Input of Delay to ON to avoid malfunction of Delay

caused by excess jitter modulation (See Figure 5.1.9-1). When using
the MU181000A/B (with Option 001 Jitter Modulation) or
MU181500B, set Jitter Input of Delay to ON, and then set Jitter
Modulation of the MU181000A/B to ON.

o When executing Calibration of Delay, set jitter modulation of input

signal to non-modulation.
e When using the MU181040A-x20 or MU181040B-x40 Clock Recovery,

use the following procedure for measurement.

Notes:

1. Set the jitter modulation for input signals to OFF or

set the modulation amount to 0 mUI.

2. Confirm that the recovery clock is locked, by checking

CR Unlock on the Result tab window (it should be
off).

3. Increase the jitter modulation amount from 0 mUI to

set to the value to be measured. If the modulation

amount becomes too large, Sync Loss occurs.

Delay @ = [0 =mul o0 —]ps ® Calbraton
Riedative || E ml
Jttar input OFF

Figure 5.1.9-1 Clock Delay setting items

When jitter-modulated clock is input while Jitter Input of
Delay is set to OFF, the phase may become unstable.

The Delay lamp may light up when a jitter-modulated
clock signal is input. In addition, phase setting error

may increase.
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5.2 Setting Measurement Conditions

The measurement conditions can be set in the Measurement tab window.

The Measurement tab window consists of four setting and displaying
areas. Figure 5.2-1 and Table 5.2-1 show the configuration of the
Measurement tab window.

ﬁi:lpaﬂern | Impout | Capture | Misc |

— Gating

Gating Cycie [Repeat v Unit [Time x| = [ooononor =
Current W
L Calculation [Progressive ¥ = Interval [100 x| ms
[T —Auto Syne
Auto Sync Auta Syne

[fon
[I— |
 Sync Control
Contral W
Sync Control t Frame Lengin [64 = bits — FramePostion [1 = ot

Mask ro 00 0000 00 00 0000

Eclt

i~ EtroriAlarm Concltion

Error Detection Insertion/omizsion 'I

EI’I’OF/ Alarm EIEF| Irterval 1M =

Error Perfarmance G 821

Condltlon [ SES Threshald SES1E-ZDMAE-E -

Clock Loss Evaluation I on
Sync Loss Evaluation I On

Figure 5.2-1 Measurement tab window

Table 5.2-1 Setting/displaying areas in Measurement tab window

Area Description

Gating Contains items for configuring the settings related to the
measurement period.

Auto Sync Contains items for configuring the settings related to the automatic
synchronization establishment function.

Sync Control Contains items for configuring the settings related to the
synchronization establishment method.

Error/Alarm Condition Contains items for configuring the settings related to the
measurement method.

Although similar settings can be configured in the Result tab window,
more detailed settings are possible from the Sync Control and

Error/Alarm areas in the Measurement tab window.
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5.2.1 Gating area

The setting operations in the Gating area are the same as those in the
setting item area of the Result tab window when Gating is selected. See
Section 5.1.1 “Setting items when Gating is selected” for details.

Gating
CYCIEW Unit | Time | = [ooonoom =4
Current W

|— Calculstion W = Irterval Iﬂ ms

Figure 5.2.1-1 Measurement period setting items in Gating area

5.2.2 Auto Sync area
The setting operations in the Auto Sync area are the same as those in the
setting item area of the Result tab window when Auto Sync is selected.

See Section 5.1.2 “Setting items when Auto Sync is selected” for details.

Auto Sync
Auto Sync I O
|— Threshold INT -

Figure 5.2.2-1 Automatic synchronization establishment function
setting items in Auto Sync area
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5.2.3 Sync Control area

In the Sync Control area, the setting operations for the test pattern

synchronization method, frame length, and start position of the pattern

for frame detection are the same as those in the setting item area of the

Result tab window when Sync Control is selected.

[2] —

—=ync Control

Control Frame b 4

' |: Frame Lengthl 52 _l? bt — Frame Position |1 _l? bit «@— [3]

Mask J00 00000000000

Eciit

(1]

< [4]

Figure 5.2.3-1

Sync Control area

Select the test pattern synchronization method.

Synchronization establishment method setting items in

Set the frame pattern length. Enabled when the synchronization

method 1s Frame ON.

Set the start position of the pattern for frame detection. Enabled

when the synchronization method is Frame ON. See Section 5.1.3

“Setting items when Sync Control is selected” for details.

Click to edit the mask pattern.
Enabled when the synchronization method is Frame ON.
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5.2.4 Error/Alarm Condition area

In the Error/Alarm Condition area, the setting operations for the error
detection method, error interval, and error free interval are the same as
those in the setting item area of the Result tab window when Condition

1s selected.

ErrarfAlarm Condition

[1] Etrar Detection IInser‘tium‘Omissinn j

[2] EVEF! Interwal |1 0oms - I

Error Performance G621

[3] SES Threshold  |SES:1E-3DMIEE v
[4] CR Unlock Evalustion I o
[5] Sync Loss Evaluation I Ol

Figure 5.2.4-1 Measurement condition setting items in Error/Alarm area

[1] Select the error detection method. See Section 5.1.4 “Setting items
when Condition is selected” for details.
[2] Select the error interval and error free interval. See Section 5.1.4

“Setting items when Condition is selected” for details.

[3] Select the severely error second (SES) occurrence threshold
(combination of non-performing threshold and degrade minute
threshold).

Table 5.2.4-1 SES Threshold setting

SES Threshold Description
SES: 1E-3/DM:1 E-6 Set the non-performing threshold to 1073 and the degrade minute
threshold to 1076.
SES: 1E-4/DM:1 E-8 Set the non-performing threshold to 1074 and the degrade minute
threshold to 1078.

[4] Select whether to include intervals where CR Unlock or Clock Loss
occurs to the Performance calculation target.

Table 5.2.4-2 CR Unlock/Clock Loss Evaluation setting

CR Unlock/Clock Loss ..
. Description
Evaluation
ON Includes intervals where CR Unlock or Clock Loss occurs to the
Performance calculation target.
OFF Excludes intervals where CR Unlock or Clock Loss occurs to the
Performance calculation target.
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The display and setting vary depending on the clock (Clock Recovery
or External Clock) selected in the Clock area on the Input tab
window.

[5] Select whether to include intervals where Sync Loss occurs to the

Performance calculation target.

Table 5.2.4-3 Sync Loss Evaluation setting

Sync Loss Evaluation Description

ON Includes intervals where Sync Loss occurs to the Performance
calculation target.

OFF Excludes intervals where Sync Loss occurs to the Performance
calculation target.
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5.3 Setting Test Patterns

Click the [Pattern] tab on the operation tab window to display the
Pattern tab window. A test pattern can be selected and the settings for

the test pattern can be configured in this tab window.

The Pattern tab window consists of two item setting and displaying

areas.

Result | Measurement  Pattern |Input | Capture | Misc |
~Test Paﬂern—lF‘REIS j—LDgil:-IF'DS |- Shift—|1h'rt -I_
Length |2-“'1 LR vI hit= Eclit

hark Ratio 102 -

Block Windowe  COFF | Bit Windose

Figure 5.3-1 Pattern tab window

Table 5.3-1 Setting/displaying areas in Pattern tab window

Area

Description

Test Pattern

Select a test pattern. The setting items vary
depending on the selected test pattern.

Mask

Contains items for setting Block Window, Bit
Window, and External Mask.
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5.3.1 Test Pattern type

The following five test patterns can be selected.

PRBS
Zero-Substitution
Data

Mixed

Sequence

Hesurtl Measuremert  Pattern |Input | Capture | Mizc I

Test Paﬂern—lF‘REl - —Ll:ugic-lpos ~| &t Shiﬁ—lmﬁ vI

Length Edit
) Data
Mark Ratio Wlisced
Zeguence

Figure 5.3.1-1 Selecting test pattern

How to set each test pattern is described in the subsequent sections.
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5.3.2 Setting PRBS pattern

This section describes how to set the parameters for a PRBS pattern.

[1] Test Pattern —{PRES = |-Logic{ros ~|-Bit Shiﬂ—|1 bit vI [5]

(2] Length 2751 =| bits f Edit | [6]
[3] Mark Ratio |1m vI [4]

Figure 5.3.2-1 Items for setting PRBS pattern

[1] Select PRBS from the Test Pattern list box list box.
[2] Set the number of the PRBS pattern stages.

Set the PRBS pattern length in the format of 20— 1 (n =17, 9, 10, 11,
15, 20, 23, 31).

[38] Set the mark ratio.

The selectable mark ratios vary depending on the logic setting

(PRBS Logic).

When Logic is set to POS, 1/2, 1/4, 1/8, and 0/8 can be selected.

When Logic is set to NEG, 1/2inv, 3/4, 7/8, and 8/8 can be selected.
[4] Set the logic of the test pattern.

Table 5.3.2-1 Test pattern logic setting

Logic

Description

POS (positive logic)

The high level of a signal is defined as “0” for the PRBS pattern.

NEG (negative logic)

The high level of a signal is defined as “1” for the PRBS pattern.

[5] Set the bit shift.
In order to change the correlation between the bit patterns at the
change of the PRBS signal mark ratio, the pattern is shifted by the
value set here when passing through the AND gate.
“1bit” or “3bit” can be selected.
This setting is valid only when the mark ratio setting is valid and
set to 1/4 (3/4) or 1/8 (7/8).

For a principle of PRBS generation, refer to Appendix A
“Pseudo-Random Pattern”.
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[6] Set Bit Window Data.

Clicking [Edit] opens the Bit Window Setup dialog box, in which the
Bit Window Data can be edited. The Bit Windows is a function

used to mask measurement for arbitrary route(s) of 32 routes.

Eit Windaw Setup x|

[a] —p Mask Al | Clear Al i corcal |
[b]

— Bit Window Data

1 20 2 I s &8 E A
a” 10 1 120 13 1 15[ 16
170 180 190 o[ =2 22 28 [
2 22 =20 2 =28 = [ =32

[c] —»

Figure 5.3.2-2 Bit Window Setup dialog box

The functions of the controls in the Bit Window Setup dialog box are as

follows.

[a] Mask All: All 32 routes of the Bit Window Data are masked when
this button 1s clicked.

[b] Clear All: All 32 routes of the Bit Window Data are unmasked when
this button is clicked.

[c] The MU181040A has internal 32 error counters. Select the
corresponding checkbox for the route to be masked.

Note:
See Section 5.3.7 “Mask selection” for details on selection in the Bit
Window Setup dialog box.
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5.3.3

Setting Zero-Substitution pattern
This section describes how to set the parameters for a Zero-Substitution

pattern.

[1] === ero Substitution I —LDgiD~|F'OS YI
2] Length |2f~f15 "I bits M Loading...  Edit L— [6]

[4] ZeroSubstitution Length [ 1 < bits | ecdtional Bt [1 |—— 5]
[3]
Figure 5.3.3-1 Setting items for Zero-Substitution pattern

[1] Select “ZeroSubstitution” from the Test Pattern list box. Test
pattern loading starts and the “Loading...” LED lights.

[2] Set the configuration (number of stages) of the zero-insertion
pattern signal.

Select either of the following test pattern signals.
2n(n=17,9, 10, 11, 15, 20, or 23) [Compatible with the existing

models]
2n-1(=7,9,10, 11, 15, 20, or 23) [Pure PRBS signall

[3] Set the logic of the test pattern.
Table 5.3.3-1 Test pattern logic setting

Logic Description

POS (positive logic) The high level of a signal is defined as “1” for the Zero-substitution
pattern.

NEG (negative logic) The high level of a signal is defined as “0” for the Zero-substitution
pattern.

[4] Set the number of O-insertion (substitution) bits in the zero-insertion
(substitution) pattern.

The number of available 0-insertion bits varies depending on the
pattern test signal selected from the Length list box ([2] in Figure
5.3.3-1) as follows.

(a) When 2n — 1 is set for Length: 1 to 2n — 2, in 1-bit steps
(b) When 2n is set for Length: 1 to 2n — 1, in 1-bit steps
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[5] Set the final bit of the zero-insertion pattern. Note that this setting
is invalid when Length is set to 2» — 1.

Table 5.3.3-2 Setting of last bit of zero-insertion pattern

Setting Description
1 The 2nth bit is set to “1” (compatible with the
existing models).
0 In order to make an M-series signal, 1 bit of “0” is
added to the last of consecutive O strings to configure
a zero-insertion pattern.

[6] Edit the Block Window and Bit Window.
See Section 5.3.8 “Editing test pattern in Pattern Editor dialog box”
for details on how to set a pattern in the Pattern Editor dialog box.

Note:
It may take a long time to load a test pattern when the data length
is long. See Section 5.3.7 “Mask selection” for selection of Block
Window and Bit Window.
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5.3.4 Setting Data pattern

This section describes how to set the parameters for a Data pattern.

[2]
[3]

[1] Test Pattern | Data x| tagic {ros =]

[4] Length 134217728 hits O Loading...

Figure 5.3.4-1 Setting items for Data pattern

Eclit

[1] Select “Data” from the Test Pattern list box. Test pattern loading
starts and the “Loading...” LED lights.

[2] Set the logic of the test pattern.
Table 5.3.4-1 Test pattern logic setting

Setting Description

POS (positive logic) The high level of a signal is defined as “1”.

NEG (negative logic) | The high level of a signal is defined as “0”.

[3] Edit the test pattern.
Click [Edit] to open the Pattern Editor dialog box in which test
patterns can be edited.
When editing of a test pattern is finished, click [OK] to close the
Pattern Editor dialog box. The edited test pattern is then loaded to
the hardware. The “Loading...” LED lights during Data pattern
loading. See Section 5.3.8 “Editing test pattern in Pattern Editor
dialog box” for details on how to edit test patterns in the Pattern
Editor dialog box.

[4] The length of the test pattern data currently set is displayed.

Note:
It may take a long time to load a test pattern when the data length
is long. See Section 5.3.7 “Mask selection” for selection of Block
Window and Bit Window.
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5.3.5 Setting Mixed pattern

When “Mixed” is selected, a block consisting of programmable test

patterns and PRBS patterns can be set.

[4] 3] [6]

Resultl Measuremert Paﬂe'l" |Input I Captu* Mizc |

[1] —P Test Paﬂern—IMixed | ogic~|POS x|-8it Shiﬂ~|1bit vl— [l

Data v W Lcang.Edt | [10]
Fow|Length Iism bfg————— H
[ ———FRES——H
Mumnber of Block 4 pata W bits =9 Pattern IM 4-— [7]
[2] : Mark Ratio lﬂ [8]
Wumber af Row | L Block configuration
5] = display area

[11]
[13]

: Setup |< [1 2]
PRES Sequence IConsecutiVe vl

hiashk

’7 Block wWWindows  OFF | Bit Wincows  OFF | External Mask  OFF |

Figure 5.3.5-1 Setting items for Mixed pattern

Select “Mixed” from the Test Pattern list box.

Displays the number of all blocks.

The number of blocks in the pattern data edited in the Pattern
Editor dialog box is displayed.

Displays Row Length.

The length of 1 row of the pattern data edited in the Pattern Editor
dialog box is displayed.

Displays Data Length.

The length of the Data pattern edited in the Pattern Editor dialog
box is displayed.

Displays Number of Row.

The number of rows per block of the pattern data edited in the
Pattern Editor dialog box is displayed.
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[6] Set the logic of the test pattern.
Table 5.3.5-1 Test pattern logic setting

Setting Description

POS (positive logic) The high level of a signal is defined as “1”.

NEG (negative logic) | The high level of a signal is defined as “0”.

[7] Set the number of the PRBS pattern stages.

Set the PRBS pattern length in the format of 2n -1 (n =7, 9, 10, 11,
15, 20, 23, 31).

[8] Select the mark ratio.

The selectable mark ratios vary depending on the logic setting
(PRBS Logic).

When Logic is set to POS, 1/2, 1/4, 1/8, and 0/8 can be selected.
When Logic is set to NEG, 1/2inv, 3/4, 7/8, and 8/8 can be selected.

[9] Set the bit shift.
In order to change the correlation between the bit patterns at the
change of the PRBS signal mark ratio, the pattern is shifted by the
value set here when passing through the AND gate.
“1bit” or “3bit” can be selected.
This setting is valid only when the mark ratio setting is valid and
set to 1/4 (3/4) or 1/8 (7/8).

[10] Edit the test pattern.
Click [Edit] to open the Pattern Editor dialog box in which test
patterns can be edited.
When editing of a test pattern is finished, click [OK] to close the
Pattern Editor dialog box. The edited test pattern is then loaded to
the hardware. The “Loading...” LED lights during test pattern
loading. See Section 5.3.8 “Editing test pattern in Pattern Editor
dialog box” for details on how to edit test patterns in the Pattern
Editor dialog box.

Note:
It may take a long time to load a test pattern when the data length
is long. See Section 5.3.7 “Mask selection” for selection of Block
Window and Bit Window.
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[11] Set Descramble ON/OFF.
When Descramble is set to ON, descramble is executed for the part
that is set to be PRBS7-scrambled, according to the settings in the
Descramble Setup dialog box (see [12] below). When [Descramble]
is clicked while the LED on the button is off, the LED lights and the
scramble setting for the specified reception signals is cancelled

(descramble). The descramble area is displayed red in the block

configuration display area.
When [Descramble] is clicked while the LED on the button is on, the
LED goes off and descramble for the reception signals is stopped.

[12] Configure the descramble settings.

Clicking [Setup] opens the Descramble Setup dialog box. Select the

checkbox for the target area for descramble. After selecting the
target area(s), click [OK].

Descramble Setup

Ry

Data | PRES

Lol Bt B L I ) (R O )

w0

=
=

=
—

=
%)

—
L]

—
=

—
i

—
o

AR
U (4 (e A A (A (i

Cancel

Set Al

EZN
_Reset |

Reszet All

Figure 5.3.5-2 Descramble Setup dialog box

Note:

Descramble cannot be set for the data area of the first row in each

block.
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[13] Set the PRBS signal generation method.
Set the continuity of the PRBS pattern strings in a Mixed pattern.

Table 5.3.5-2 PRBS signal generation method setting

Setting

Description

Restart

The end of the PRBS of the specified last block

and the start of the PRBS of the next
subsequent block are not continuous.

Consecutive

The end of the PRBS of the specified last block

and the start of the PRBS of the next
subsequent block are continuous.

(a) When Restart is selected

Block No.1 Block No.n Block No.1
Row No.1 Row No.n Row No.1
A A A
r I r VT I
Data PRBS eoccee Data PRBS Data PRBS
The first bit of the PRBS in the next cycle always
starts from the beginning.
(b) When Consecutive is selected
Block No.1 Block No.n Block No.1
Row No.1 Row No.n Row No.1
A A A
r I r Y I
Data PRBS YY) Data PRBS Data PRBS

The last bit of the PRBS in the previous
cycle and the first bit of the PRBS in the
next cycle are always continuous.

Figure 5.3.5-3 Continuity of PRBS pattern strings
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5.3.6 Setting Sequence pattern

When “Sequence” is selected from the Test Pattern list box, it is possible
to set a signal pattern that transmits up to 128 patterns (blocks) in the
pre-defined order. It is necessary to configure MU181020A or
MU181020B (hereinafter, MU181020A/B) and this equipment as a pair
for measurement when receiving and transmitting signals using this test
pattern. The MU181020A/B and MU181040A to be paired can be
selected from the Pair ED list box in the Pattern tab window for
sequence test pattern on the MU181020A/B operation tab window. The
sequence test pattern must be the same as that set in the Pattern tab
window for the sequence test pattern on the MU181020A/B operation tab
window. Selection is disabled when Combination or Burst is set.

(2]
Result | Meazuremert  Pattern |Input I Captuil Mizc |
[1] :ITest Pattern —ISequence j—LDgiC-IPOS j
[3]

Sequence Pattern i W Loading...

( BlockMa. |  Length |
1 5192
2 2192
3 8192
4 5192

(4]

Figure 5.3.6-1 Setting items for Sequence pattern

[1] Select “Sequence” from the Test Pattern list box.
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(2]

Set the logic of the test pattern.
Table 5.3.6-1 Test pattern logic setting

Setting Description

POS (positive logic) The high level of a signal is defined as “1”.

NEG (negative logic) | The high level of a signal is defined as “0”.

(3]

4]

Click the [Condition] to display the Sequence Pattern Setting dialog
box. Set the same pattern as the test pattern set for each block
number in the Test Pattern (Sequence) setting field on the [Patternl]
tab of the operation window for the communicating MU181020A/B.

MU181020A/B MU181040A

Block No. 1 Pattern A Pattern A
Block No. 2 Pattern B Pattern B

Block No. 3 Pattern C Pattern C

The set sequence pattern is displayed in this area.

Notes:

e Set the same test pattern data for each block and the same
number of registered blocks for both the MU181020A/B and the
MU181040A. Otherwise, measurement may not be performed

correctly.

e The pattern length of each block has to be shorter than the
delay time which may occur in the DUT. Also the pattern length
has to comply with the below equation, when it does not comply

with the equation a “Sync Loss” error may occur.

Bit delay of the DUT < The pattern length — 2048 bits
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5.3.6.1 Setting sequence pattern conditions
Clicking [Condition] on the right of “Sequence Pattern” in the Pattern

tab window for sequence pattern opens the Sequence Pattern Setting
dialog box.

Sequence Pattern Setting

Block Ma. |  Length | Ok |

L el Cancel |
2 8192
3 8192
4 8192

Sequence pattern setting

21— o [

display area

Block Setting ———Match Pattern
[3] —* Pattern Ecit Candition T|<_ [4]

Figure 5.3.6.1-1 Sequence Pattern Setting dialog box

[1] Buttons used to set the blocks.
Table 5.3.6.1-1 Block setting buttons

Button Description
Add Click to add a block to the Sequence pattern being set.
Copy Click to copy the block selected in the sequence pattern
setting display area.
Cut Click to copy and cut out the block selected in the

sequence pattern setting display area.

Paste Click to paste the block that is copied or cut in the
sequence pattern setting display area between the
selected block and the previous block.

Clear All Click to delete all the blocks of the sequence pattern
displayed in the sequence pattern setting display area.
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[2] Sequence pattern setting display area containing the block number
and pattern length.

[3] Sets the test pattern for the block selected in the sequence pattern
setting display area. Refer to Section 5.3.8 “Editing test pattern in
Pattern Editor dialog box” for details on test pattern setting in the
Pattern Editor dialog box.

[4] Sets the match pattern for the block selected in the sequence pattern
setting display area. Refer to Section 5.3.6.2 “Setting match

pattern conditions” for details on match pattern setting.

Note:
See Section 5.3.7 “Mask selection” for selection of Block Window
and Bit Window.
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5.3.6.2 Setting match pattern conditions
Clicking [Condition] on the right of “Match Pattern” in the Pattern tab

window for sequence pattern opens the Match Pattern Condition dialog

box.

Match Pattern Condition

[1]—3p Blockiia 1
[2]—p»  Match Pattern Ia vI Cancel |

[3]—  Match Pattern Length [64  —

[4] —> Format Bir -

Match Pattern

5 0000 0000 0400 0000 Q000 Qo0 ooad aoad
[5] > 0000 0000 0400 0000 Q000 Qo0 ooad aoad

Mask Pattern

) 111111111111 1111 1111 1111 1111 111
[6] 111111111111 1111 1111 1111 1111 111

Figure 5.3.6.2-1 Match Pattern Condition dialog box

Displays the block number for Match Pattern setting.

(1]

[2] Select whether to use pattern A or pattern B as the match pattern.
[3] Set the length of the match pattern, from 4 to 64 bits in 4-bit steps.
[4]

Select the display format for the Match pattern setting area and
Mask pattern setting area. It is displayed in binary format when
BIN is selected, and is displayed in hexadecimal format when HEX

1s selected.

[5] Set the pattern to be used for pattern matching in the Match pattern

setting area.

[6] In the pattern that is set to be used for pattern matching in the
Match pattern setting area, set a pattern to be masked as a mask
pattern. Set “1” for bits to be masked.
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5.3.7 Mask selection

This section describes the controls in the mask area, which are used to
mask a route and bit for the test pattern. The mask positions can be set
in the Pattern Editor dialog box.

(2]

Mask *
[1]—; Block Window — OFF | Bit \findow  CFF | External Mask — OFF |+ [3]

Figure 5.3.7-1 Controls in Mask area

Enables (ON) or disables (OFF) the Block Window function.
The Block Window function specifies whether to enable or disable
measurement (measurement mask) for each bit of the test pattern to
be received. The mask positions can be set in the Pattern Editor
dialog box.

Table 5.3.7-1 Block Window ON/OFF setting

Block Window Description
ON Enables the Block Window function.
OFF Disables the Block Window function.

Note that the following restrictions apply:

e The Block Window cannot be executed when the test pattern i1s PRBS.
When the test pattern is Mixed, the Block Window specifies
enable/disable of the measurement in units of PRBS, but it cannot
specify for each bit in the PRBS part.
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[2] Enables (ON) or disables (OFF) the Bit Window function.
While test pattern measurement is usually performed using 32 error
counters, the Bit Window function can mask measurement of the
specified counter (route).
The following figure shows an example where the test pattern is a
32-bit length Data pattern and the error counters 2 and 4 are
masked.

&
<«

nputsignal | 1 [ 2 [ 3] a ] .. [31]s2]1]2]3]a].. [31]3]
Error counter 1 2 3 4 31 | 32 1 2 3 4 31 | 32
Measurement
results
1 - 0 - 0 1 1 - 0 - 0 0
Figure 5.3.7-2 Bit Window function
In this example, even if an error is detected by the masked counter 2
or 4, it is not included in the measurement result.
The mask position can be set in the Pattern Editor dialog box.
Table 5.3.7-2 Bit Window ON/OFF setting
Bit Window Description
ON Enables the Bit Window function.
OFF Disables the Bit Window function.

[3] Enables (ON) or disables (OFF) the External Mask signal.
Table 5.3.7-3 External Mask ON/OFF setting

External Mask Description
ON Enables the External Mask signal.
OFF Disables the External Mask signal.

This button is enabled only when “External Mask” is set in the AUX

Input area on the Misc tab window.
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5.3.8 Editing test pattern in Pattern Editor dialog box

Editing of test patterns with the following patterns selected in the

Pattern tab window is described below.

(1
(2)
(€))
(4)

Data
Mixed

5.3.8.1 Common setting items
The Pattern Editor dialog box is displayed when [Edit] or [Pattern Edit]

(in the case of Sequence pattern) is clicked.

[2]

Pattern Editor

rumtier of Block:

R Lenoth I _Ij
[a1az =
Data Length 192

[B]—»

Edt Black |—::|':

mm WL -
e 0| [ [ [ ] It [
= [ T[]

Mumbier of Fayy:

Sequence

Zero-Substitution

—Focus Eclit hocle !
Displ: Farmat harker ¥
e 1% Cursor, % Overwrite !
ITi"""3 j' IWave j' OFF | ) Marker: ™ Inzert !
1

—Fill

Dl 1| Reverse | Pattern |

I
I
I
I
I~ | BlockWindaw [= Bit Wincowe  §
I
1
1

Ranie
’7 ‘Whole | Any | Direct |

Bit
0
Winciomy:

K1l

Cursar Acer 31

Figure 5.3.8.11

Pattern Editor dialog box
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1]

Menu items on menu bar

Table 5.3.8.1-1 Menu bar configuration

Menu Menu item Description
File Open Opens a setting file saved in the binary pattern (Binary Pattern),
binary text pattern (BIN Text Pattern), or hexadecimal text
pattern (HEX Text Pattern) format. See 5.3.8.11 “Compatibility
with test pattern files of existing models” for file compatibility.
Save Saves a setting file in the binary pattern (Binary Pattern),
binary text pattern (BIN Text Pattern), or hexadecimal text
pattern (HEX Text Pattern) format.
Note:
The settings will not be read from the saved file if the file
name is changed.
Screen Copy Prints a screen image.
When configuring the print settings, select “Screen Copy” —
“Setup” from the File menu on the MX180000A menu bar.
Edit Undo Cancels the previous operation and restores the previous state.
Cut Cuts the pattern selected in the Pattern View area and transfers
it onto the clipboard. The area that has been cut out becomes O.
Copy Copies the pattern selected in the Pattern View area into the
internal memory.
Paste Pastes the pattern copied in the internal memory to the cursor
position.
Jump Moves the cursor to a specified address or pattern.
Head Moves the cursor to the start of the editing pattern.
Tail Moves the cursor to the end of the editing pattern.
Marker Moves the cursor to a position specified by the marker when set
to ON.
Address Opens the Input Address setup dialog box.
The cursor can be moved to the specified address position.
Pattern Opens the Input Pattern setup dialog box.

Specifies a pattern string to search by binary digits, and a

[l

pattern to be masked by an “x”.

If a pattern matching the search condition is found in the editing
pattern, the cursor moves to that position. Both forward search
and backward search are supported.

The search pattern can be specified in the Input Pattern window.
Click [Set All] to set all the bits to “1”, and click [Reset ALL] to
set all the bits to “0”. Click [ALL X] to set all the bits to “Don’t
care”.

Select the search direction by clicking the [Forward] or
[Backward] option button, and then click [OK].

Forward Next

Searches for a pattern that matches the search pattern set in the
Input Pattern setup dialog box in the forward direction. If a
matching pattern is found, the cursor moves to that position.

Backward Next

Searches for a pattern that matches the search pattern set in the
Input Pattern setup dialog box in the backward direction. If a
matching pattern is found, the cursor moves to that position.
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Table 5.3.8.1-1 Menu bar configuration (Cont’ d)

Menu Menu item Description
Edit Line Specifies the number of characters per line in the Pattern View
(continued) area. This is enabled when the pattern setting item Display is
set to “Table”.

[2] Pattern setting items

Table 5.3.8.1-2 Pattern setting items

Setting item Description

Display Select the display format in the Patter View area from “Time” or “Table”.
Time: The Pattern View area is displayed based on the time axis.
Table: The Pattern View area is displayed in a tabular format.

Format Specify the pattern display format in the Pattern View area.

When “Time” is selected for Display, “Wave” or “Bit” can be selected.
Wave: The pattern is displayed by a waveform.

Bit: The pattern is displayed by a bit string.

See Section 5.3.8.7 “Editing in Time display mode” for details.
When “Table” is selected for Display, “Bin” or “Hex” can be selected.
Bin: Binary

Hex:  Hexadecimal

See Section 5.3.8.8 “Editing in Table display mode” for details.

Marker Click this button to place a marker in the Pattern View area. This is enabled
when “Time” is selected for Display.

Focus This 1s enabled when Marker is set to ON. Select whether to activate a marker
or cursor in the Pattern View area.

Edit Mode Specify the pattern editing method from “Overwrite” or “Insert”. This must be
specified in advance when executing Paste from the Edit menu or when
performing direct editing in the Pattern View area (except for the Fill setting
area).

Overwrite! The selected pattern is overwritten.

Insert: The editing pattern is inserted into the position of the selected pattern.
Note that Data Length is not changed when Insert is selected. The inserted
pattern therefore exceeds the Data Length value, and becomes invalid.

Range Specify the pattern editing range from “Whole”, “Any”, or “Direct”.

Whole: All editing patterns are selected as the editing range.

Any:  The Input Range setup dialog box (see Figure 5.3.8.1-2) is displayed
when this button is clicked. The editing range can be specified by an address.
Direct: Select an arbitrary area by specifying addresses. Use the cursor to
specify addresses.

See Section 5.3.8.9 “Editing area” for details.
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Table 5.3.8.1-2 Pattern setting items (Cont’ d)

Setting item Description
Fill Edits the pattern part highlighted by the cursor.

0: The highlighted part in the Pattern View area is set to “0”.

1 The highlighted part in the Pattern View area is set to “1”.

Reverse: The highlighted part in the Pattern View area is logically
inverted.

Pattern: The Input Pattern setup dialog box (see Figure 5.3.8.1-3) is
displayed. The highlighted part in the Pattern View area can
be edited in this dialog box.

Length: Specify the number of edit bits from the start address of the
highlighted part.

Repeat: The edited pattern for which the highlighted address is set to
the first is repeated for the number of times specified here.

Set All: Sets all the bits selected by Length to “1”.

Reset All: Sets all the bits selected by Length to “0”.

Block Window: The Block Window checkbox is enabled when “Table” is
selected for Display. Select this checkbox, select a desired
position in the Pattern View area, and then click “1” to mask
that position or click “0” to unmask it.

Bit Window: The Bit Window checkbox is enabled when “Table” is selected
for Display. Select this checkbox, select a desired position in
the Pattern View area, and then click “1” to mask that position
or click “0” to unmask it.

Note:

When the synchronization method is set to Frame ON, masking a pattern
frame position results in a synchronization loss.
Zoom The waveform displayed in the Pattern View area can be enlarged or reduced by

changing Zoom. The selectable scale is 1/8, 1/4, 1/2, 1, 2, 4, and 8.
This is enabled only when “Time” is set for Display and “Wave” is set for

Format.
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Start Address |35E E End Aodress | 3FF =
Diztance = a1 Cancel |

Figure 5.3.8.1-2 Input Range setup dialog box

Ihput Pattern - x|

HEx [ oK I
Set Al | Reset Al | Cancel |
Repeat I 1 _,;' Length IEE _l;

Figure 5.3.8.1-3 Input Pattern setup dialog box

[3] Pattern View area
The edited pattern is displayed in this area. Double-click a bit
value on the pattern to edit it. Note, however, that the pattern
cannot be edited by a mouse operation when Display is set to Table
and Format is set to Hex.
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5.3.8.2 Editing Zero-Substitution pattern

When [Edit] is clicked while Zero Substitution is selected for the test
pattern, the Pattern Editor dialog box shown in Figure 5.3.8.2-1 is
displayed. Note, however, that only Block Window and Bit Window can
be edited, and Data Length and other settings cannot be configured.

Pattern Editor x|
File(E)  Edit(E
o &= x|
rFocus Exdit Mode
— Display Format Marker ’ Cancel |
Hurmber of Block _|; 1% Gursor & Gveryrite
Fow Length _l::l Time: j' IWE"'E j' EF = Warker, £ Inzert
Data Length _I::l Range —Fill
T o lﬁ_:l Whale: Any Direct ﬂ j Reverse Pattern |
Blosk Vo Bit Winca
Edit Blach _|::l O L
Ahernete & vI
20 a1

Fattern 0 ﬂ
Black
o
Wincon ﬂ
" [
o
windowy

Al |

Cursor Addr 50

Figure 5.3.8.2-1 Pattern Editor dialog box for Zero-Substitution
pattern
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5.3.8.3 Editing Data pattern

When [Edit] is clicked while Data is selected for the test pattern, the
Pattern Editor dialog box shown in Figure 5.3.8.3-1 is displayed.

File(E)  Edit(E)

o e«
—Focus Edit Mode

x|
oK |
[ e |

Cancel

Dizpla Format hdarker
Iumber of Black _I; [E=y = Cursar * Overwrite
Ry Lenoth _lj Ijv Iwa"E j' I | =) Warker  Inzert
[1 ] —> Data Length 2 _|::' Range —Fil
Hurmber of Row: _l; ’7Wh0|9| Ay | DIFECTl ﬂ 1 | Reverse | Pattern |
Black inda Bit v inclat

Ediit: Block: _I; r O
Alternate A vl

o 1
Pattern 0O Q
Block
inclona
Bit
inclona

Curzor Addr 0

Figure 5.3.8.3-1 Pattern Editor dialog box for Data pattern

[1] Pattern setting item

Table 5.3.8.3-1 Pattern setting items (when Data is selected)

Setting item

Description

Data Length

Set the length of the Data pattern. The setting unit is one bit.
2 to 134,217,728 bits can be set, in 1-bit steps.

In the case of 2 Ch Combination, 4 to 268,435,456 bits can be set, in 2-bit steps.
In the case of 4 Ch Combination, 8 to 536,870,912 bits can be set, in 4-bit steps.
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5.3.8.4 Editing Mixed pattern

When [Edit] is clicked while Mixed is selected for the test pattern, the
Pattern Editor dialog box shown in Figure 5.3.8.4-1 is displayed.

Pattern Editor

FilelE)  Edit(E)

&=

|
0K |
==

Eclit Macle
| =1 Digplay Format Marker . Cancel
1 Mumber of Black |1 _|;| ' Cursar * Ouervirite
! U time = [ ] O
1 | Row Length 540 = ime - i| T arker " Insert
_’ 1
[ ] : Data Length 512 _l: Range —Fill
| Mumber af Raw m: Whole Ay Direct ﬂ j Reverse | Pattern
1
Blockiindoy Bit Vind o
! Edit Block [1 =i o o
(A S 1
ARernate IA -

Pattern 0 |E|EIEIUEIEIUEIUUDUDDUDDUDUUDUDDUDDUDUU

Block
o goooOoO0QOOQOQOOOOOOOOOQDOOOOOODOODOOOOOODO
Windower
Bit

goooOoO0QOOQOQOOOOOOOOOQDOOOOOODOODOOOOOODO
Windowe

(Sl |
Cursor Addr 0 Marker &cdr 16 Distance 16
Positian 0

Figure 5.3.8.4-1 Pattern Editor dialog box for mixed pattern

[1] Pattern setting items
Table 5.3.8.4-1 Pattern setting items (when Mixed is selected)

Setting item Description
Number of Block Set the number of blocks, from 1 to 511 in 1-block steps.
Row Length Set the row length, from 768 to 2,281,701,376 bits in 128-bit steps.

In the case of 2 Ch Combination, set from 1,536 to 4,563,402,752 bits in 2-bit
steps.
In the case of 4 Ch Combination, set from 3,072 to 9,126,805,504 bits in 4-bit
steps.

Data Length

Set the length of the Mixed pattern.
512 to 134,217,728 bits can be set in 1-bit steps.

In the case of 2 Ch Combination, set from 1,024 to 268,435,456 bits 1n 2-bit
steps.

In the case of 4 Ch Combination, set from 2,048 to 536,870,912 bits in 4-bit
steps.

Number of Row

Set the number of rows, from 1 to 16 in 1-row steps.

Edit Block

Specify the number of block to be edited.
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Note:

The number of blocks and the number of rows are restricted as

follows.
Number of blocks
1 to the smallest number among a to d, below, in 1-block steps
a) 511
b) INT (128 Mbits x x/(Number of rows x Data Length’))
where Data Length’ is:
- When Data Length is indivisible by (128 x x)
=(INT(Data Length/(128 x x)) +1) x 128 x x
- When Data Length is divisible by (128 x x)
=Data Length

The maximum number of blocks fulfilling the following
formula

applies:

Data Length’ x Number of rows x Number of blocks < 128
Mbits

¢) INT((128 Mbits +231) x x/(Row Length x Number of rows))
where x is:
1 for Independent
2 for 2 Ch Combination
4 for 4 Ch Combination

d) Row Length — Data Length) x Number of blocks
>2/31(2147483648)

Number of Rows
1 to the smallest number among a to ¢, below, in 1-row steps
a) 16

b) INT(128 Mbit x x/Data Length’)
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where Data Length’ is:

- When Data Length is indivisible by (128 x x)
=(INT(Data Length/(128 x x))+1)x 128 x x

- When Data Length is divisible by (128 x x)
=Data Length

The maximum number of rows fulfilling the following formula

applies:

Data Length’ x Number of rows x Number of blocks < 128
Mbits

¢) INT((128 Mbits +231)x x/Row Length)
where x is;
1 for Independent
2 for 2 Ch Combination

4 for 4 Ch Combination
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5.3.8.5 Editing Sequence pattern

When [Pattern Edit] is clicked while Sequence is selected for the test
pattern, the Pattern Editor dialog box shown in Figure 5.3.8.5-1 is
displayed.
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Figure 5.3.8.5-1 Pattern Editor dialog box for Sequence pattern

[1] Pattern setting items

Table 5.3.8.5-1 Pattern setting item (when Sequence is selected)

Setting item Description

Data Length Set the length of the Sequence pattern. The setting unit is one bit.
The MU181040A can be set from 8,192 to 1,048,576 bits in 128-bit steps.
The MU181040B can be set from 16,384 to 1,048,576 bits in 128-bit steps.

Note:
The [Pattern Edit] is enabled only when a block is set in the
Sequence Pattern Setting dialog box.
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5.3.8.6 Creating and editing test pattern

How to create and edit a test pattern in the Pattern Editor dialog box is

described below.

File(E)  Edit(E}

x1

Murnber af Black
R Lemoth
Data Length 5192
Murmber of Fos
Edit Block

Alternete

Display setting area

—Focus Edit hMocle
Dizpla Format Marker Cancel |
i % Cursor (% Overwrite
ITime j' IWave ]' GiF | ) Marker  Inzert

Range —Fill
’7Whole| Ay | Directl Dl 1 | Reverse | Pattern |

I~ | Blockwindayy = Bt viindow

Pattern 0

Block
Wiy

e L

- L]

K1l

Cursor Addr 31

Figure 5.3.8.6-1 Display list box

1. Select the Pattern View area display format from the Display list

box.

Table 5.3.8.6-1 Selection in Display setting area

Setting item Description
Time The test pattern is displayed in a line with the
horizontal time axis. The test pattern is displayed
and can be edited with a waveform image or in binary.
Table The test pattern is displayed with a memory dump

image. The test pattern is displayed and can be edited
in binary or hexadecimal format.
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For how to edit a test pattern in the Pattern Editor dialog box, see
the corresponding section according to the display mode, as follows:

When Time is selected: See Section 5.3.8.7 “Editing in
Time display mode.”

When Table is selected: See Section 5.3.8.8 “Editing in
Table display mode.”
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5.3.8.7 Editing in Time display mode

How to create and edit a test pattern in the Time display mode is

described below.

File(E)  Edit(E}

a4

) —Focus Edit Mode
Furmber of Block I _I; DRI ik ¥ Cursor (& Overwrite _Cancel |
Ry LLength Iﬁ_jl ITime j IWave j I N ™ Marker " Insert
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Mumber of Fow ’7Whole| Ay | Direc‘tl ﬂj Reverse | Fattern |
I~ | Block Windawy [ Bit Wincew
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81 4] (3]

3

=
Ecit Block . =
o
>

Cursor < Marker
Pattern O ﬂ
o 1T [
\?\:ndow 0 ’_| ﬂ ’_| L
2] ——» élrm!dr 5 Warker Addr 16 Distance 10 i
| |
(3] (3]

Figure 5.3.8.7-1

[1]

Editing in Time display mode

Select the display format from the Format list box in the Pattern

Editor dialog box.

Table 5.3.8.7-1 Display format settings

Setting item

Description

Wave

A test pattern is displayed and edited with a
waveform image. The waveform image can be
enlarged and reduced using the Zoom In and
Zoom Out buttons.

Bin

A test pattern is displayed and edited in binary.
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The address of the cursor is displayed in.

Set marker display ON/OFF. The marker is displayed when the
[Marker] is clicked and displayed as “ON”. The marker is not
displayed when the button is clicked and displayed as “OFF”.

The address of the marker and the distance between the cursor and

marker are displayed in “Marker Addr” and “Distance”, respectively.

Select the operation target. The cursor is operated when the
Cursor radio button is selected, and the marker is operated when
the Marker radio button is selected.

Set the editing mode. Editing is performed in the insertion mode
when the Insert radio button is selected, and is performed in the

overwriting mode when the Overwrite radio button is selected.
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5.3.8.8 Editing in Table display mode

How to create and edit a test pattern in the Table display mode is

[2]

File(E?

Edit(E}

described below.
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Figure 5.3.8.8-1 Editing in Table display mode

[1] Select the display format from the Format list box in the Pattern
Editor dialog box.

Table 5.3.8.8-1

Display format settings

Setting item

Description

Bin

A test pattern is displayed and edited in binary.

Hex

A test pattern is displayed and edited in
hexadecimal format.
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8.3 Setting Test Patterns

[2] The amount of data to be displayed in one line can be changed.
Select “Line” from the Edit menu to open the Line dialog box.
Enter the number of bytes per line in the textbox, and then click
[OK].

Line | ﬂ

I 16 _,;‘ Bytesiline

Cancel |

Figure 5.3.8.8-2 Line dialog box

[3] Set the editing mode. Editing is performed in the insertion mode
when the Insert radio button is selected, and is performed in the

overwriting mode when the Overwrite radio button is selected.

[4] Use the 0 and 1 keys for pattern input when the display format is
binary. Use 0 to 9 and A to F keys when the display format is

hexadecimal.
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5.3.8.9 Editing area
In the Pattern Editor dialog box, batch editing is possible for an area by

selecting it consisting of multiple bits. In this area, perform replace
input using the Fill group box, or use Cut, Copy, and Paste editing
commands.

The selection area setting procedure by using buttons in the Range group

box 1s described below.
The function of each button is as follows:

Table 5.3.8.9-1 Area specification buttons

Button Function
Whole Specifies entire of the pattern as the selection
area.
Any Sets an arbitrary area as the selection area by

specifying addresses. The address is specified by
entering values in the Input Range dialog box.

Direct Sets an arbitrary area as the selection area by
specifying addresses. The address is specified by
using a cursor.

B How to specify the selection area using the [Anyl] is as follows.

Ihput Range =)

= ="
Start Addrezs |14 =i End Addrezs |1I323 =i

Distance = 582 Cancel

Figure 5.3.8.9-1 Input Range dialog box

1. Enter the Start Address of the selection area in the Start Address

textbox.
2. Enter the End Address of the selection area in the End Address

textbox.

3. Click [OK] to set the specified area as the selection area. The
selection area is highlighted in the Pattern Editor dialog box.
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B How to specify the selection area using the [Direct] is as follows.

1. Click [Direct]. The [Direct] is depressed and the Direct mode is
entered. Note that pattern input and editing cannot be performed
in the Direct mode.

2.  Specify the start position of the selection area by double-clicking the
desired position or by moving the cursor to that position and
pressing the [Enter] key.

3. Specify the end position of the selection area. Display the desired
position for the selection area by selecting “Jump” from the Edit
menu. Next, double-click the position or move the cursor to that

position and press the [Enter] key to determine the selection area.

B The selection area can also be specified by the following step.

1. Drag the mouse to select an area.

5.3.8.10 Inputting pattern
How to input a pattern by using the buttons in the Fill group box is

described below. The function of each button is as follows:

Table 5.3.8.10-1 Fill button functions

Button Function

0 Replaces the bit of the cursor position or the bits
in the selection area to “0”.

1 Replaces the bit of the cursor position or the bits
in the selection area to “1”.

Reverse Inverts the bit of the cursor position or the bits in
the selection area.

Pattern Inputs an arbitrary pattern repeatedly.

B How to input a pattern using the [Pattern] is as follows.

Ihput Pattern x|

Bl |n1|:|111|:|1 ok

Reset Al Cancel

Repeat I 1 _I? Length I a8 _%

L

Figure 5.3.8.10-1 Input Pattern dialog box

1. Enter into the Length textbox the number of bits to be input.
2. Enter into the Repeat textbox the number of specified pattern

repetition times.
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3. Click [Set ALL] to set all the bits to “1”.

4. Click [Reset ALL] to set all the bits to “0”.

5. Input a pattern into the BIN or HEX textbox.

6. Click [OK] to input the pattern to the cursor position.
Note:

When the Input Pattern dialog box is displayed while the selection
area is specified, a repetition of the specified pattern is applied to
the selection area, regardless of the number of repetition times
specified in the Repeat textbox.

5.3.8.11 Compatibility with test pattern files of existing models

Pattern files (PTN) created for the following existing models can be
loaded into the Pattern Editor dialog box of the MU181040A.

e MP1632C Digital Data Analyzer

e MP1761A/B/C Pulse Pattern Generator
e MP1762A/C/D Error Detector

e MP1775A Pulse Pattern Generator

e MP1776A Error Detector
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5.4 Setting Input Interface

Click the [Input] tab on the operation tab window to set the input
interface. The displayed items and setting items on the Input tab
window vary depending on the option installed in the MU181040A. Go

to the corresponding section according to the option installed as follows:

e For MU181040A-001 (9.8 to 12.5 Gbit/s): See Section 5.4.1.
o For MU181040A-002 (0.1 to 12.5 Gbit/s): See Section 5.4.2.
e For MU181040B-002 (0.1 to 14 Gbit/s): See Section 5.4.2.

5.4.1 Input setting items (when MU181040A-001 is installed)

The Input tab window consists of two areas: Data setting area (upper)

and Clock setting area (lower).

Result I Measurement I Pattern | | Capture I Mizc I

i I =i
D ata settin g area ;put Condition -|Differentia| S00Hm j-]lndependent =l

Data Threshold I 0.000 _|::' W o—
[]s00
Termination GHND = 0.00% \
1 500
¥Data Threshold | voon =v|° @

[pataspata =] [o000 =

i [ Clack
CIOCk Settlng area Selection IRecovered Clack VI

L [ variabie =] = [ 12500000 = Guitre

LV

2

Figure 5.4.1-1 Input tab window
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—Data

1. Set the data input conditions.

e When Differential 50 Ohm is selected:

The differential input setting window is displayed.
e When Single-Ended is selected:

The single-end input setting window is displayed.

—Data

—Input Condition —IDiffererﬂiaI s00hm j—||ndependent

Data Threshald | 0,000 E o | o Tracking
Tertmination GO —| 0004
¥Data Threshold | 0.000 _|::' o

[

- Input Concition [Single-Endled | pata =l

ats

XDta Threshold I-—-— _l;\u" .

Data-¥Deta x| 0000 v

[pstaspats x| |- v

N

Enabled when “Alternate” is selected

Figure 5.4.1-2 Setting Data input conditions

Table 5.4.1-1 Data input condition setting items

Data input condition setting items

Description

Differential
50 Ohm

Independent Uses Data and XData as the differential input.
The Data threshold and XData threshold can be
changed independently

Tracking Uses Data and XData as the differential input.

The Data threshold and XData threshold can be
changed in conjunction.

Alternate Data-XData

Uses Data and XData as the differential input.

The Data threshold and XData threshold can be
changed interrelatedly, in conjunction with a
difference between Data and XData (Data — XData).

XData-Data

Uses Data and XData as the differential input.

The Data threshold and XData threshold can be
changed interrelatedly, in conjunction with a
difference between XData and Data (XData — Data).

Single-Ended

Data

Used the Data side as single-ended input.
Note:

Be sure to attach the supplied Open to the
unused input connector at the XData side
before use. Malfunction may result if a signal
1s input to the unused connector.

XData

Used the XData side as single-ended input.
Note:

Be sure to attach the supplied Open to the
unused input connector at the Data side before
use. Malfunction may result if a signal is
input to the unused connector.
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Note:
If a differential signal is input via the Data or XData connector

when Single-Ended is selected, the threshold margin becomes
double.

2. Set the clock recovery frequency.

—Clock
Selection IRecwered Clock j

L ariable x| = 12500000 = Ghits

OC1925TWES
10GhE

10GFC

975 FEC

QT2

10GhE over FEC
10GFC aver FEC

Figure 5.4.1-3 Setting clock recovery frequency

Table 5.4.1-2 Clock recovery frequency setting items

Clock recovery frequency

setting items Description

Variable Sets the operating bit rate for the clock recovery block in the
MU181040A. The setting range is from 9.8 to 12.5 Gbit/s, in 1
kbit/s steps. Set a value close to the desired bit rate.

10 G FC over Presets the operating bit rate to 11.316800GDbit/s.

FEC 10 G FC over FEC becomes available.
10 GbE over Presets the operating bit rate to 11.095700 Gbit/s.
FEC 10 GbE over FEC becomes available.
ouT2 Presets the operating bit rate to 10.709225 Gbit/s.
Recovered OTU2 becomes available.
Clock G975 FEC Presets the operating bit rate to 10.664228 Gbit/s.
G975 FEC becomes available.
10 GFC Presets the operating bit rate to 10.518750 Gbit/s.
10 GFC becomes available.
10 GbE Presets the operating bit rate to 10.312500 Gbit/s.

10 GbE becomes available.
0C-192/STM64 | Presets the operating bit rate to 9.953280 Gbit/s.
0C-192/STM64 becomes available.

Note:
Be sure to observe the range in which lock is possible when
selecting the operating bit rate.
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5.4.2 Input setting items (when MU181040A-002 and MU181040B-002
are installed)

The Input tab window consists of two areas: a Data setting area (upper)

and a Clock setting area (lower).

Data Settlng area Eesutt | Megsreme o | patiern (ot 1| copture | pice |

Dt
InputCondmun-lDif!eremwalSDOhm j-l\ndependem j
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Termination || enp = 0.0n v | T o E
XDate Threshold [0000 =V s
DetexDats ] [0000 Sy
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CIOCk Sett|ng area Selection  [Externsl Clock | =

2 / Termination GND = 0.00 Y

/ Delay W Gmmuw Pmpi = Calibration
3 / t Relative o _|; mul
4

Jiter Input oFF

Figure 5.4.2-1 Input tab window (MU181040A-002 + MU181040A-x20 +
MU181040A-x30)

1. Set the data input condition.

Differential input setting window (Termination: 50 Q) Differential input setting window (Termination: 100 Q)
—Data —Data
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Figure 5.4.2-2 Setting Data input conditions
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Table 5.4.2-1 Data input condition setting items

Data input condition setting items Description

Independent Uses Data, XData as the differential input.

The Data threshold and XData threshold can be
changed independently

Tracking Uses Data, XData as the differential input.
Differential The Data threshold and XData threshold can be
100 Ohm changed in conjunction.

Alternate Data-XData Uses Data, XData as the differential input.

The Data threshold and XData threshold can be
Differential changed interrelatedly, in conjunction with a

50 Ohm difference between Data and XData (Data — XData).
XData-Data Uses Data, XData as the differential input.

The Data threshold and XData threshold can be

changed interrelatedly, in conjunction with a
difference between XData and Data (XData — Data).

Data Used the Data side as single-ended input.

Note:
Be sure to attach the supplied Open to the
unused input connector at the XData side
before use. Malfunction may result if a signal
1s input to the unused connector.

XData Used the XData side as single-ended input.

Note:

Single-Ended

Be sure to attach the supplied Open to the
unused input connector at the Data side before
use. Malfunction may result if a signal is
input to the unused connector.
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Table 5.4.2-2 Setting items in Data Termination Setting dialog box

Setting item Description
. . None For protection of equipment, the 50 Q terminations at the Data and
Differential . . . . . .
XData sides are fixed to the ground potential via a high resistor
100 Ohm : *
when input connectors are open.
GND Terminates to 50 Q/GND.
NECL Terminates to 50 Q/-2 V.
Differential The threshold voltage is preset to —1.3 V at this time.
50 Ohm LVPECL Terminates to 50 Q/+1.3 V.
(+3.3V) The threshold voltage is preset to 2.0 V at this time.
PCML Terminates to 50 Q/+3.3 V.
Single-Ended The threshold voltage is preset to 3.05 V at this time.
Variable Terminates to 50 Q and an arbitrary set voltage within the range
from —2.5 to +3.5 V. The voltage can be set in 10 mV steps.

Notes:
¢ Do not allow an excessively large current to flow to the
terminator in the MU181040A. Otherwise, performance may
become degraded or failure may occur.

e If a differential signal is input via the Data or XData connector
when Single-Ended is selected, the threshold margin becomes
double
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Select whether to use an external input clock or a recovery clock.

Note that only External Clock can be selected when the
MU181040A-x20 and MU181040B-x20 Clock Recovery is not

installed.

When External Clock is selected
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MU181040A-x20)
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Figure 5.4.2-3 Selecting clock
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Table 5.4.2-3 Clock recovery frequency setting items

Clock recovery frequency
setting items

Description

Recovered
Clock

Variable

Sets the operating bit rate for the clock recovery block in the
MU181040A. The settable bit rates are as follows.

0.100000 Gbit/s, 0.125000 Gbit/s, 0.140600 Gbit/s, 0.155520 Gbit/s,
0.156300 Gbit/s, 0.171900 Gbit/s, 0.187500 Gbit/s, 0.200000 Gbit/s,
0.250000 Gbit/s, 0.281300 Gbit/s, 0.312500 Gbit/s, 0.343800 Gbit/s,
0.375000 Gbit/s, 0.400000 Gbit/s, 0.500000 Gbit/s, 0.562500 Gbit/s,
0.622080 Gbit/s, 0.625000 Gbit/s, 0.687500 Gbit/s, 0.750000 Gbit/s,
0.800000 Gbit/s, 1.000000 Gbit/s, 1.062500 Gbit/s, 1.125000 Gbit/s,
1.250000 Gbit/s, 1.375000 Gbit/s, 1.500000 Gbit/s, 1.600000 Gbit/s,
2.000000 Gbit/s, 2.125000 Gbit/s, 2.250000 Gbit/s, 2.488320 Gbit/s,
2.500000 Gbit/s, 2.666060 Gbit/s, 2.750000 Gbit/s, 3.000000 Gbit/s,
3.125000 Gbit/s, 3.200000 Gbit/s, 4.250000 Gbit/s, 4.900000 to
6.250000 Gbit/s, 1 kbit/s Step, 9.800000 to 12.500000 Gbit/s, 1 kbit/s
Step

Set a value close to the desired bit rate.

10 G FC over
FEC

Presets the operating bit rate to 11.316800 Gbit/s.
Available for 10 G FC over FEC.

10 GbE over
FEC

Presets the operating bit rate to 11.095700 Gbit/s.
Available for 10 GbE over FEC.

ouT2

Presets the operating bit rate to 10.709225 Gbit/s.
Available for OTU2.

G975 FEC

Presets the operating bit rate to 10.664228 Gbit/s.
Available for G975 FEC.

10 GFC

Presets the operating bit rate to 10.518750 Gbit/s.
Available for 10 GFC.

10 GbE

Presets the operating bit rate to 10.312500 Gbit/s.
Available for 10 GbE.

0C-192/STM64

Presets the operating bit rate to 9.953280 Gbit/s.
Available for OC-192/STM64.

SATA 6Gb/s

Presets the operating bit rate to 6.000000 Gbit/s.
SATA 6 Gb/s becomes available.

PCI Express 11

Presets the operating bit rate to 5.000000 Gbit/s.
PCI Express II becomes available.

4G FC Presets the operating bit rate to 4.250000 Gbit/s.
4G FC becomes available.

XAUI Presets the operating bit rate to 3.125000 Gbit/s.
XAUI becomes available.

SATA 3Gb/s Presets the operating bit rate to 3.000000 Gbit/s.
SATA 3 Gb/s becomes available.

OTU1 Presets the operating bit rate to 2.666060 Gbit/s.
OTU1 becomes available.

PCI Express I Presets the operating bit rate to 2.500000 Gbit/s.

PCI Express I becomes available.

5-88




5.4  Setting Input Interface

Table 5.4.2-3 Clock recovery frequency setting items (Cont’d)

Clock recovery frequency
setting items

Description

Recovered
Clock
(continued)

0C-48/STM16

Presets the operating bit rate to 2.488320 Gbit/s.

0C-48/STM16 becomes available.

2G FC

Presets the operating bit rate to 2.125000 Gbit/s.

2G FC becomes available.

SATA 1.5 Gb/s

Presets the operating bit rate to 1.500000 Gbit/s.

SATA 1.5 Gb/s becomes available.

GbE Presets the operating bit rate to 1.250000 Gbit/s.
GDbE becomes available.

1G FC Presets the operating bit rate to 1.062500 Gbit/s.
1G FC becomes available.

0C-12/STM4 Presets the operating bit rate to 0.622080 Gbit/s.
0C-12/STM4 becomes available.

OC-3/STM1 Presets the operating bit rate to 0.155520 Gbit/s.

OC-3/STM1 becomes available.

Notes:
e The MU181040A-x20 and MU181040B-x20 Clock Recovery

must be installed.

e Be sure to observe the range in which locking is possible when

selecting the operating bit rate.
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3. Select the external input clock termination condition.
Table 5.4.2-4 Setting items in Data Termination Setting dialog box
Setting item Description
GND Terminates to 50 Q/GND.
NECL Terminates to 50 Q/-2 V.
LVPECL Terminates to 50 Q/+1.3 V.
External
(+3.3V)
Clock -
PCML Terminates to 50 Q/+3.3 V.
Variable Terminates to 50 Q and an arbitrary set voltage within the range
from —-2.5 to +3.5 V. The voltage can be set in 10 mV steps.

Note:

4.

Do not allow an excessively large current to flow to the terminator
in the MU181040A. Otherwise, performance may become

degraded or failure may occur.

When the MU181040A-x30 and MU181040B-x30 Clock Phase
Variable is installed, the clock delay can be changed.

(1] (2] [4]
[5] Cielay I\fﬂu _‘mm\r‘| on —l\HE = Caitraton

[3] |: Reave | [ = mu
[6] decopd o |

Figure 5.4.2-4 Clock delay setting items

Click this radio button to set the clock delay in 1 mUI units. The
MU181040A operates based on the Ul units. Setting a greater

value increases the clock delay.

Click this radio button to set the clock delay 2 PS units. The
frequency counter value is converted into PS units, based on the Ul
units. If the value read from the frequency counter is out of the
range, “----ps” is displayed.

When [Relative] is clicked and depressed, the text box on the right
becomes enabled. The clock delay can be set in this text box by a
relative value in 1 mUT units, based on the current delay as 0 mUL
When [Relative] is clicked again to be raised, the clock delay is

calculated from the set relative value and set.

Clicking [Calibration] starts a short-time self-calibration. When
the LED on the Calculation button glows red, it indicates that
calibration should be performed. When it glows green, it indicates
that the operation is normal and calibration is not required. Note
that the delay fluctuates greatly during calibration.
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[5] This LED glows red while the clock delay is being changed.

[6] Set the Jitter Input. When testing jitter tolerance etc. by inputting
jitter-modulated clocks, set Jitter Input of Delay to ON. See 5.1.9
“When setting jitter-modulated signals”.

Notes:

When the frequency or the temperature condition is changed,
the LED on the [Calibration] lights, prompting performance of
calibration. If calibration is not performed at this time, the
error in the phase setting may be greater than at a normal
phase setting.

Values displayed in ps units vary as the frequency changes,
because the MU181040A sets phases in mUI units as an
internal standard.

When Burst is selected for Pattern Sequence in the Misc tab
window, the phase setting accuracy is degraded and becomes

less than when Repeat is selected.

During Auto Adjust execution, the delay amount of [Delay] is
always changed in order to drive the clock phase to the
optimum point. Therefore, the LEDs of [Delay] and
[Calibration] buttons light up in red continuously. This is not
abnormal.

Refer to Section 5.1.9 “When setting jitter-modulated signals” for

operation and precautions in case of Combination or inputting

jitter-modulated signals.
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5.5 Capturing Test Patterns

Click the Pattern tab on the MU181040A module operation window to
display the Pattern tab window. In the Pattern tab window, the input
test pattern data can be captured into the MU181040A.

5.5.1 Setting items in Pattern tab window

This section describes how to capture and analyze a test pattern in the

Pattern tab window.

Result | Measurement | Patiern | Input Capture Jwise |
T

Result display
selecting area

Capture start
setting area

i ElrtPstIEm! Bitmap I Block

Number of Block | 128 Condlition

1 Trigger | Match Pattern Posiion | Top 3

Match Pattern Lencth B4 bits

Format | HEX

Mati-h Pattern
FF FE D0 02100 18 00 50

Item setting area—

Mask Pattern

/ FD 00 00 00 00 00 00 00

Figure 5.5.1-1 Capture tab window

1. Start capturing of a test pattern. Manual trigger can be executed
when “Manual” is selected from the Trigger list box in the Condition
Setting dialog box. In addition, capturing can not be executed when
“Quick” 1s selected in the Sync control or “Sequence” is selected in a

test pattern.

A Trigger |J

Figure 5.5.1-2 Buttons in capture start setting area
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Table 5.5.1-1 Capture/Trigger buttons

Buttons

Description

Capture

Click to start capturing of a test pattern. The LED on the Capture
button lights in green during test pattern capturing. The
MU181040A enters and stays in the standby state until the trigger
conditions match. When the trigger conditions match and the test
pattern has been captured into the internal memory, the capturing
operation is stopped and the LED on the Capture button turns off.

Trigger

When “Manual” is selected from the Trigger list box in the
Condition Setting dialog box, test pattern capturing can be started
manually by clicking this button (manual trigger).

[1] ———F Mumber of Block m O |
[2] ——» Trigoer Im Position m Cancel |
[3] ——— MaichPatternLengtn [+ — bits

[4] —— Format  [iEx -]

(5] ——— [0

(6] ———

When [Condition] in the item setting area is clicked, the Condition
Setting dialog box is displayed. Be sure to set the trigger conditions
before starting test pattern capturing.

When the trigger conditions are set, click [OK] to apply the set
conditions. When [Cancel] is clicked instead, the set conditions are

canceled and the Condition setting dialog box is closed.

—Condition |
Mumber of Block | i Condition | |

Figure 5.5.1-3 Condition button in item setting area

Match Pattern

Mask Pattern

\
[7]

Figure 5.5.1-4 Condition Setting dialog box
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1]

(2]

Select the number of blocks of the test pattern to be captured into
the MU181040A, from 1, 2, 4, 8, 16, 32, 64, or 128. The size of each
block to be captured can be calculated from the following expression:

Block size = 128 Mbits + Number of Block
In the case of 2 Ch Combination, the block size is multiplied by 2.
In the case of 4 Ch Combination, the block size is multiplied by 4.

Select the type of the trigger to capture the test pattern.
Table 5.5.1-2 Trigger setting

Item

Description

Error Detect

Capturing starts when an error is detected.

Match Pattern

Capturing starts when a pattern that matches the set specific
pattern is detected.

Manual

Capturing of one block starts when [Trigger| in the capture start
setting area (see Figure 5.5.1-2) is clicked.

To perform capturing for all the blocks, click [Trigger] for the
number of times equal to the number of blocks set from the Number
of Block list box in the Condition Setting dialog box.

External

Capturing starts at the falling edge of the signal input to the AUX
Input connector.

(3]

Set the length of the pattern used for match detection from 4 to 64
bits, in 4-bit units. This is enabled when “Match Pattern” is
selected from the Trigger list box.

Select the display format of the pattern used for match detection.
This is enabled when “Match Pattern” is selected from the Trigger
list box.

Table 5.5.1-3 Format setting

Item Description
BIN The match pattern is displayed in binary format.
HEX The match pattern is displayed in hexadecimal format.

(5]

Set the pattern used for match detection. This is enabled when
“Match Pattern” is selected from the Trigger list box.
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Note:
When setting a match pattern while the 2Ch Combination is
configured, set it in 2-bit units, as displayed in the Pattern Editor
dialog box of the MU181040A in hexadecimal. Match patterns
that cross the delimiter of 2-bit units, in hexadecimal, are invalid,
which causes capturing not to start.
When setting a match pattern while the 4Ch Combination is
configured, set it in 4-bit units, as displayed in the Pattern Editor
dialog box of the MU181040A in hexadecimal. Match patterns
that cross the delimiter of 4-bit units, in hexadecimal, are invalid,

which causes capturing not to start.

FF 56 Display on Pattern Editor (Hex)
"/ N\ _ N
1111 111 0101 0110 Display on Pattern Editor (Bin)
1101 0101 Invalid match pattern (Bin)

[6] Set the bits to be masked in the pattern used for match detection.
To mask a bit for match detection, set “1” for that bit. This is
enabled when “Match Pattern” is selected from the Trigger list box.

[7] Set the capturing start position based on the trigger position.

Table 5.5.1-4 Capture start position setting

Item Description
Top Captures a test pattern after the trigger position.
Middle Captures a test pattern around the trigger position.
Bottom Captures a test pattern before the trigger position.

3. The capture result display format can be specified using the buttons
in the result display selecting area.

.ﬂ«cquis'rticunl Bit F‘atternl Bitmmap I Black |

Figure 5.5.1-5 Buttons in result display selecting area for selecting
capture result display format
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Table 5.5.1-5 Buttons for selecting capture result display format

Button

Description

Acquisition

Click to open the Capture View dialog box to acquire the results of
capturing a test pattern into the MU181040A. The captured
results can be viewed in three display formats: Bit Pattern, Bitmap,
and Block.

When [Acquisition] is clicked and the test pattern capture results

are acquired, the Bit Pattern, Bitmap, and Block buttons on the
right become enabled and the display format can be switched.

Bit Pattern

The captured test pattern is displayed in a bit pattern string, so
that Insertion Error and Omission Error can be distinguished.

Bitmap The captured test pattern is displayed in bitmap format, so that the
correlation between bits in which errors occur can be assumed
easily.

Block The captured test pattern is displayed for each block, so that the

correlation between bit patterns of each captured block can be
understood.

Note:

The capturing results of 512 bits from starting position of the
capturing do not contain errors.

For 2 Ch Combination, the capturing results of 1,024 bits from the
starting position of the capturing do not contain errors.

For 4 Ch Combination, the capturing results of 2,048 bits from the
starting position of the capturing do not contain errors.

Capture Acquisition

(11— capture a1 [6]

Cancel [7]

[8] ————p StartBlock o, |1 =

[4] ————Pp Humker of Block |1 _I:
[5] — P Tetal Blocks 0 wait...

Figure 5.5.1-6 Capture Acquisition dialog box

Select to display all the captured blocks.
Select to display the specified captured blocks only.

Specify the number of the block to be displayed first (display start
block).

Specify the number of blocks to be displayed following the display
start block specified in Start Block No.

Displays the number of blocks that have been captured.
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[6] Clicking [OK] starts acquisition of the captured data for the blocks

specified by the parameters [1] through [4].

The acquisition time

depends on the number of blocks selected from the Number of Block
See the table below.

list box in the Condition Setting dialog box.

Table 5.5.1-6 Capture data acquisition time

Selection in Number
of Block list box

Acquisition Time for
One Block

Acquisition Time for

All Blocks

1 About 6 minutes About 6 minutes
2 About 3 minutes About 6 minutes
4 About 1.5 minutes About 6 minutes
8 About 51 seconds About 6 minutes
16 About 30 seconds About 6 minutes
32 About 20 seconds About 6 minutes
64 About 15 seconds About 6 minutes
128 About 12 seconds About 6 minutes
Note:

Note that the times provided in the table above should be taken as
targets; they are not guaranteed.

However, for reference, the above times are doubled at 2 Ch

Combination, and are quadrupled at 4 Ch Combination.

[7]1 Clicking [Cancel] cancels the captured data acquisition and closes

the Capture Acquisition dialog box.
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5.5.2 Displaying captured test pattern (Bit Pattern)

After the captured data is acquired by clicking [Acquisition], clicking [Bit
Pattern] (see Figure 5.5.1-5) displays the Bit Pattern window. In this
window, the captured test patterns are displayed in a bit pattern string
so that Insertion Error and Omission Error can be distinguished.

Capture x|

File{E)  Edit(E}
e al - oK
Focus
Display Fortmat arker Cancel

1
Block 1 % Cursar

=
Table = | | - OFF
Biock Length 1045576 oo -] [ ] | O Warker

Error
{ | 5 onl NS oM

+00 +01 +02 +03 +04 +05 +08 +07 +05 +09 +04 +08 +0C +00 +0E +0F +10 +11 +12 +13+14 +15 +16 +17 +16

-
0x00000800 | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF j
0x00000810 | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0x00000820 | FF FF FF FF FF FF FF FF FF FF FF FF FF FF [l FF
0x00000830 | FF FF FF FF C0 oo [@@ oo 3F FF FF FF FF FF FF FF
0x00000840 | FF FF FF FF FF FF FF FF FF D6 56 56 56 56 56 56
0x00000850 | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56
0x00000860 | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56
0x00000870 | 7F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 4* [1]
0x0D0000880 | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0x00000890 | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0x00000840 | FF FF FF FF FF FF FF FF FF FF FF FF FF FF [l FF
0x000008B0 | FF FF FF FF 80 00 00 00 7F FF FF FF FF FF FF FF
0x000008C0 | FF FF FF FF FF FF FF FF FF AC AC AC AC AC IAE

0x000008D0 | AC AC AC AC AC AC AC AC AC AC AC AC AC AC
0x000008ED | AC AC AC AC AC AC AC AC AC AC AC AC AC AC
0x000008F0 | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

Cursor Addr 0x0000062E
Position 0x0000062E

Figure 5.5.2-1 Bit Pattern window

[1] The captured bit string is displayed in several colors, according to
the error type. Insertion error (0 — 1) bits are displayed with red
background, omission error (1 — 0) bits are yellow, and bits with no

error are displayed without background color.

Notes:
e When “Table” is set for Display and “Hex” for Format, if an
insertion error and an omission error occur in the same address,

the bit is displayed with a blue background.

e The bit pattern display is based on the positive logic, with H =
“177 and L = “077.

e Select “Save” from the File menu to save the captured data as a
file. The saved data can be displayed only in the Bit Pattern
screen. Select “Open” from the File menu to display the saved

captured data with the filename as the screen title.
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5.5.3 Displaying captured test pattern (Bitmap)

After the captured data is acquired by clicking [Acquisition], clicking [Bit
Map] (see Figure 5.5.1-5) displays the Bitmap window. In this window,
the captured test pattern is displayed in bitmap format, so that the
correlation between bits in which errors occur can be easily assumed.

[6]

Figure 5.5.3-1 Bitmap window

[1] Select the number of the captured blocks to be displayed.
[2] Displays the lengths of the captured blocks to be displayed.

[3] Displays the trigger detected position from the head of the captured
pattern.

[4] Select the display scale for the captured data on the bitmap, from x1,
X2, x4, or X8.
When x1 is selected, one dot on the display corresponds to 1 bit.
When %2 is selected, one dot on the display corresponds to 2 bits.
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(5]

The captured results are displayed in several colors according to the
error type. Insertion errors (0 — 1) are displayed in red, omission

errors (1 — 0) are in yellow, and bits with no error are in light blue.

When the display scale is set to other than x1, dots including an
insertion error are displayed in red, dots including an omission error
are displayed in yellow, and dots including both insertion and
omission errors are displayed in light blue. In addition, when it
overlaps with the cursor, the background color are displayed in
lighten.

Click a button to search for a error occurrence position in four
directions.

Specify the turning point for the data on the displayed bitmap. The
setting range is from 256 bits to the block length, in 8-bit units.
The correlation between bits in which errors occur can be assumed

easier by adjusting the turning point.
Displays the cursor position from the head of the block.

Displays in dot units the current vertical position of the cursor in the
Bitmap display area. The uppermost row on the Bitmap display
area is “1”.

[10] Displays in dot units the current horizontal position of the cursor in

the Bitmap display area. The leftmost column on the Bitmap
display area is “1”.

[11] Clicking [Close] closes the Bitmap window.
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5.5.4 Displaying captured test pattern (Block)

After the captured data is acquired by clicking [Acquisition], clicking
[Block] (see Figure 5.5.1-5) displays the Block window. In this window,
the captured test pattern is displayed for each block, so that the
correlation between bit patterns of each captured block can be
understood.

(4] [5]

[1 ] —> Numiaer of Block 2 ook Lengtn [ 1043576 | | g oy Close ﬂ—— [6]

[2]—> Postion [ az2 i

(3]

339045 = 339092
1111DDDDDDDDDDDDl00000000000000000001111111111111
L R O O T O O O O O A N A N A A n A Nn O R AN UnNURONEY NOROEORURORERONAN

Figure 5.5.4-1 Block window

[1] Displays the number of the captured blocks.
[2] Displays the cursor position.

[3] The captured results are displayed sequentially for each block. Bit
strings of MP1800A/MT1810A reference patterns are displayed in
binary format (0 and 1), with different background colors according
to the error type. Insertion errors (0 — 1) are displayed with a red
background, omission errors (1 — 0) are yellow, and bits with no
error are displayed without a background color.

B

Displays the length of the block to be displayed.

—
Ot
=

Searches for errors on the right or left.

=

Clicking [Close] closes the Block window.
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5.6 Misc Function

Click the [Misc] tab on the operation tab window to display the Misc tab

window. In the Misc tab window, other settings such as auxiliary

input/output can be configured.

—Pattern Sequence

Seguence IHepeat vl Source IExternaI-EnabIe j

— &K Input
AL Inpt IExternaI hazk j
— AL Cutput
ALY Cutput |14 Clack | e = clock

Pasition I 1 _l; bit=

—Measuremert Restart

[~ Data Threshold [~ Clock Delay

Figure 5.6-1 Misc tab window

Table 5.6-1 Setting items

Setting area

Description

Pattern Sequence

Test pattern receiving method can be set.

AUX Output

The settings for the auxiliary output function can be configured.

AUX Input

The settings for the auxiliary input function can be configured.

Measurement Restart

Item to restart the measurement when its setting is changed can be
selected.
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5.6.1 Setting Pattern Sequence

Select the method for generating test patterns to be measured.

Pattern Seqguence

SequUence IHepeat vI Source IE:dernaI-Enable j

Figure 5.6.1-1 Selecting pattern sequence

Table 5.6.1-1 Pattern sequence setting

Selection item Description
Repeat Select when receiving Repeat data of the test pattern.
Mainly used for electric device evaluation.
Burst Select when receiving Burst data of the test pattern.

Mainly used for long-distance optical transmission tests such as an
optical circulating loop test, and packet communications evaluation.
The target test patterns are PRBS, Zero-Substitution, Data, and
Mixed.
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5.6.1.1 Setting Repeat pattern

Select “Repeat” from the Pattern Sequence list box to receive Repeat data

of the test pattern. No setting items are required.

5.6.1.2 Setting Burst pattern

Select “Burst” from the Pattern Sequence list box to receive Burst data of
the test pattern.

—Pattern Segquence

SEgUEnCE IElurst vI Source
Burst Data X X X X X X

«—11]

Celary :Ilbrts I Marual | @—I[2]
Gate _ B

Ensble Period ¢ y| 25472 = vits | €—[3]
Burst Cycle 25600 ::,'tl < [4]

Figure 5.6.1.2-1 Pattern Sequence area when Burst is selected

[1] Select the definition method for the switching timing between the
input test pattern valid period and invalid period.

Table 5.6.1.2-1 Burst setting items

Setting item Description

Internal* Select this item when setting the gate signal that determines the
measuring period of the intermittently-input test pattern within the
MU181040A, instead of inputting it from external equipment.
Select this item when the input signal valid period and the
repetition cycle are known.

External-Trigger* Select this item when defining the start timing of the input test
pattern valid period. The length of the valid period can be set by
the Enable Period textbox (see [3] below).

External-Enable Select this item when defining the start timing and the length of the
input test pattern valid period.

*:  When the test patterns of Burst Cycle and Enable Period are not
constant or MU181040A-x01 or MU181040A-x20 are used, select

“External-Enable.”
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(2]

(3]

Set the delay for the input test pattern and source signal (selected
from the Source list box). When “Auto” is selected, the delay is
automatically adjusted within the MU181040A. When “Manual” is
selected, set the number of relative delay bits used in the
MU181040A. At this time, the signal input from the AUX Input
connector indicates the period during which the test pattern is valid.

When Source is Internal:
0 to 2,147,483,648 bits, in 16-bit steps
When Source is other than Internal:
0 to 2,147,483,584bits, in 16-bit steps
In the case of 2 Ch Combination:
When Source is Internal:
0 to 4,294,967,296 bits, in 32-bit steps
When Source is other than Internal:
0 to 4,294,967,168 bits, in 32-bit steps
In the case of 4 Ch Combination:
When Source is Internal:
0 to 8,589,934,592 bits, in 64-bit steps
When Source is other than Internal:
0 to 8,589,934,336 bits, in 64-bit steps
When “External-Trigger” or “Internal” is selected from the Source
list box, specify the period during which Burst cycle signals of the
test pattern to be input to the AUX Input connector are continuously
generated by the number of bits.

The setting ranges for Enable Period are shown in Table 5.6.1.2-2.

When “Internal” is selected from the Source list box, set the Burst

cycle (one cycle of the Burst signal of the input test pattern).
The setting ranges for Burst Cycle are shown in Table 5.6.1.2-2.

Table 5.6.1.2-2 Setting ranges for Enable Period and Burst Cycle

No. of Slot
Combinations

Enable Period (bits)

Burst Cycle (bits)

Setting Steps (bits)

1

When Internal is set:
12,800 to 2,147,483,136

When External-Trigger is
set:
12,800 to 2,147,483,520

25,600 to 2,147,483,648

128

When Internal is set:
25,600 to 4,294,966,272

When External-Trigger is
set:
25,600 to 4,294,967,040

51,200 to 4,294,967,296

256
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Table 5.6.1.2-2 Setting ranges for Enable Period and Burst Cycle (Cont’ d)

No. of Slot

Combinations

Enable Period (bits)

Burst Cycle (bits)

Setting Steps (bits)

4

When Internal is set:
51,200 to 8,589,932,544

When External-Trigger is
set:
51,200 to 8,589,934,080

102,400 to 8,589,934,592

512

Notes:

e A Disable period of at least 512 bits is required between Burst
Cycle and Enable Period.
The Disable periods doubled at 2 Ch Combination.
The Disable periods quadrupled at 4 Ch Combination

e When “Auto” is selected for the delay setting, set “Frame” for

Sync Control.

If any of the following items is changed when “Auto” is selected

for the delay setting, change the delay setting to “Manual” and

set to “Auto” again.

¢ Burst Cycle or Enable Period of the test pattern

e Burst Cycle when External - Trigger is selected

e Burst Cycle or Enable Period when External - Enable is

selected
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8.6 Misc Function

5.6.2 Setting AUX Output

The output settings of auxiliary signals, such as the synchronization
signal, can be configured.

5.6.2.1 Setting 1/N Clock

A divided clock can be generated in synchronization with a generation
pattern.

ALY Output
[1] ALY Output 1M Clack =] 164 Heowook €4——[2]

Figure 5.6.2.1-1 Setting items for AUX Output Clock

[1] When “1/N Clock” is selected from the AUX Output list box, a clock
can be output from the AUX Output connector in synchronization
with the test pattern.

[2] The division ratio for the synchronization clock can be set.

The setting range for the setting frequency dividing ratio (N) varies
depending on the options installed, as follows.

9.8 to 12.5 Gbit/s (for MU181040A-001): 16, 32, or 64
0.1 to 12.5 Gbit/s (for MU181040A-002): 8 to 511, in single steps
0.1 to 14 Gbit/s (for MU181040B-002): 8 to 511, in single steps

5.6.2.2 Setting Pattern Sync

A timing signal can be generated in synchronization with the test pattern

period.
AL Cotput
[1] AL Ctpot IPattern Sync j
Position
[2] [ Block Mo, 1 _:I
Fiose Bo. I 1 _%

Figure 5.6.2.2-1 Setting items for AUX Output Pattern Sync
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[1] When “Pattern Sync” is selected from the AUX Output list box, a

pulse signal can be output from the AUX Output connector in

synchronization with the set data pattern period.

[2] The synchronization signal pulse generation position can be set.

Table 5.6.2.2-

The setting method varies depending on the test pattern.

1 Synchronization signal pulse generation position setting

Test pattern

Description

PRBS

A signal pulse is generated in a PRBS pattern period. The pulse
position can be specified within the range below, starting from the
beginning of the pattern.

1 to {(Least common multiple of Pattern Length* and 64) -79}, in 16-bit
steps. The maximum settable number is 68,719,476,657

In the case of 2 Ch Combination:

1 to {(Least common multiple of Pattern Length* and 128) -160}, in
32-bit steps. The maximum settable number is 137,438,953,312
In the case of 4 Ch Combination:

1 to {(Least common multiple of Pattern Length* and 256) -319}, in
64-bit steps. The maximum settable number is 274,877,906,625

Zero-Substitution

A signal pulse is generated in a pattern period. The pulse position can
be specified within the range below, starting from the beginning of the
pattern.

1 to {(Least common multiple of Pattern Length* and 64) -79}, in 16-bit
steps. The maximum settable number is 68,719,476,657

In the case of 2 Ch Combination:

1 to {(Least common multiple of Pattern Length* and 128) -160}, in
32-bit steps. The maximum settable number 1s 137,438,953,312

In the case of 4 Ch Combination:

1 to {(Least common multiple of Pattern Length* and 256) -319}, in
64-bit steps. The maximum settable number is 274,877,906,625

Data

A signal pulse is generated in a pattern period. The pulse position can
be specified within the range below, starting from the beginning of the
pattern.

1 to {(Least common multiple of Pattern Length* and 64) -79}, in 16-bit
steps. The maximum settable number is 68,719,476,657

In the case of 2 Ch Combination:

1 to {(Least common multiple of Pattern Length* and 128) -160}, in
32-bit steps. The maximum settable number is 137,438,953,312

In the case of 4 Ch Combination:

1 to {(Least common multiple of Pattern Length* and 256) -319}, in
64-bit steps. The maximum settable number 1s 274,877,906,625

Mixed

A signal pulse is generated during the entire block generation pattern
period. The pulse position can be specified in the positions of Block
and Row.

Sequence

A signal pulse is generated in the specified block number. The pulse
position can be specified within the range below, starting from the
beginning of the pattern.

1 to {(Least common multiple of Pattern Length* and 64) -79}, in 16-bit
steps.
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8.6 Misc Function

At Independent, when the pattern length is 128 bits or less, specify
the length as an integer multiple so that it becomes 129 bits or more.
At 2 Ch Combination, when the pattern length is 256 bits or less,
specify the length as an integer multiple so that it becomes 257 bits
or more.

At 4 Ch Combination, when the pattern length is 512 bits or less,
specify the length as an integer multiple so that it becomes 513 bits
or more.
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5.6.2.3 Setting Sync Gain

A signal indicating synchronization establishment can be output. When

this signal is high, it indicates that synchronization is established.

5.6.2.4 Setting Error Output

A signal indicating error detection can be output. When this signal is
low, it indicates that an error is detected within the MU1801040A. No

setting items are required.
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5.6.3 Setting AUX Input

Use the AUX Input connector when receiving a Burst signal or capturing
a reception signal based on the externally-generated timing signal. This
section describes the function that uses the AUX Input connector.

AL Input
[ ALK Input Burst |
Burst
External Mazk

|—Au:{ Output

AL S

Figure 5.6.3-1 Selecting auxiliary input

Table 5.6.3-1 Setting items

Setting item Description

Burst Select when Burst is selected from the Pattern Sequence list box,
and External-Trigger or External Enable is selected from the
Source list box.

External-Trigger: Data is valid for the set Enable period
after a rising edge is detected.
External-Enable: Data is valid when the level of the
signal is high.
External Mask Measurement is masked when a low-level signal is input.
Capture External Trigger The input test pattern is captured at the rising edge from low to
high.
Notes:

e When using Option 015 during Combination, input data to the
MU1801040A in Slot 1, the master module. AUX Input of the
MU1801040A in Slots 2 to 4 cannot be used.

e When using Option 016 during Combination, input data to the
MU1801040A in Slot 3, the master module. AUX Input of the
MU1801040A in Slots 4 to 6 cannot be used.
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5.6.4 Measurement Restart area

The items to restart the measurement when its setting is changed can be
selected.

Measurement Restart
’7 [T Data Threshald [T Clock Delay

Figure 5.6.4-1 Selecting measurement restart item

Table 5.6.4-1 Items in Measurement Restart area

Setting item Description
Data Threshold Measurement is restarted when the Data/XData Threshold in
the Input tab window is changed.
Clock Delay Measurement is restarted when Delay in the Input tab window

1s changed.
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5.7 Executing Auto Search

The Auto Search function is used to optimize the threshold voltage and
phase for the input data. Click the [Auto Search] module function
button to display the Auto Search dialog box. The Auto Search setting
items can be set in this dialog box. The [Auto Search] module function
button can be displayed and hidden by selecting [Button Menu...] from
the View menu on the menu bar.

When the pointer is closed to the [Auto Search], « 7 is
displayed for help.

The Auto Search function is enabled only when MU181040A-002 (0.1 to
12.5 Gbit/s) ,MU181040B-002 (0.1 to 14 Gbit/s) is installed, and cannot
be used even when MU181040A-001 (9.8 to 12.5 Gbit/s) is installed.
The Auto Search function optimizes the threshold voltage, and phase
delay of the Data and XData input signals.

File “iew Help ﬁl:ﬁ“élﬂlgli’gl%lﬁl|M|P|.|m|

Figure 5.7-1 [Auto Search] tool button

5.7.1 Input setting items in Auto Search dialog box

The Auto Search dialog box consists of the Auto Search operation setting
area (upper of the dialog box, including [1], [2], [4], [5] and [7] in Figure
5.7.1-1 below), operation target slot setting area (lower left of the dialog
box, indicated by [3] and [6] in Figure 5.7.1-1), and result display area
(lower right of the dialog box, indicated by “[6]” in Figure 5.7.1-1).

[5]

_ﬂt

[1]—> Mode ICoarse Vl IP Start: St Close [7]
[2] ———Pp tem  [Thresnaidaphase ¥ Set Al Reset Al [4]

(3]

[6]

Figure 5.7.1-1 Auto Search dialog box
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1]

Select the Auto Search execution method from the Mode list box.

Table 5.7.1-1 Execution method setting

Mode

Description

Coarse

Coarse adjustment is executed by the hardware. Adjustment
will be finished faster than by fine adjustment.

The obtained result will be almost the same as that after the
Auto Adjust function is executed and finished.

Fine

In addition to coarse adjustment by the hardware, fine
adjustment is executed with a software algorithm. It takes
longer to finish the adjustment compared to coarse adjustment.

(2]

Select the Auto Search target item from the Item list box.
Table 5.7.1-2 Execution target setting

Mode

Description

Threshold&Phase

Auto Search is executed for both Threshold and Phase.
Note:

Auto Search is executed for Threshold only if the
MU181040A-x30 and MU181040B-x30 Clock Phase
Variable is not installed in the MU181040A.

Threshold

Auto Search is executed for Threshold.

Phase

Auto Search is executed for Phase.

Note:
Auto Search can be executed by selecting the number of the
slot in the MU181040A, in which the MU181040A-x30 and
MU181040B-x30 Clock Phase Variable is installed, from
the Slot checkboxes.

(3]

Select the checkboxes of the slot numbers to be targeted for Auto
Search. The selectable slot numbers depend on the item set in the
Item list box.

Clicking [Set All] selects all the checkboxes of the valid slots in the
Slot area. Auto Search will be executed for all valid slots.
Clicking [Reset All] clears all the checkboxes of the slots in the Slot
area. Auto Search will not be executed for any slots.

Clicking [Start] starts Auto Search for the specified slots. Auto
Search does not start if no valid slot is selected.

Clicking [Stop] stops Auto Search.
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(6]

Auto Search results are displayed.

Table 5.7.1-3 Result display items

Displayed result

Description

Indicates items for which Auto Search is not executed.

Failed Indicates items for which Auto Search has failed.

XXXX mV Indicates the result of Data/XData Threshold Auto Search in mV
units.

XXXX mUI Indicates the result of Phase Auto Search in mUI units.

XXXX ps Indicates the result of Phase Auto Search in ps units. Data

frequency counter value.

Delay in ps units is converted from that in mUTI units, using the

[7]

Clicking [Close] closes the Auto Search dialog box.
becomes disabled during Auto Search.

The [Close]
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5.8 Executing Auto Adjust

The Auto Adjust function automatically adjusts the threshold voltage and
phase to the optimum values when the interface conditions for the
signals to be input to the MU181040A have changed. Click the [Auto
Adjust] module function button to display the Auto Adjust dialog box.
The Auto Adjust setting items can be set in this dialog box. The [Auto
Adjust] module function button can be displayed and hidden by selecting
[Button Menu...] from the View menu on the menu bar.

When the pointer becomes close to the [Auto Adjust], ” 1s
displayed for help.

The Auto Adjust function is enabled only when MU181040A-002 (0.1 to
12.5 Gbit/s) , MU181040B-002 (0.1 tol4 Gbit/s) is installed, and cannot
be used even when MU181040A-001 (9.8 to 12.5 Gbit/s) is installed.

The Auto Adjust function continuously optimizes the threshold voltage
and phase delay of the Data and XData input signals.

Click the [Auto Adjust] tool button to start and stop the Auto Adjust
function.

Pl Viow o NENEEREE RO
Figure 5.8-1 [Auto Adjust] tool button

5.8.1 Input setting items in Auto Adjust dialog box
The Auto Adjust dialog box consists of the Auto Adjust operation setting
area (upper of the dialog box, including [1], [3], and [4] in Figure 5.8.1-1
below) and operation target slot setting area (lower of the dialog box,
indicated by “[2]” in Figure 5.8.1-1).

Auto Adjust

[1]—> ftem IW
[3]—»' Set &ll | ResetAII" ks | Cancel I<_[4]

Slot Selector

St
[ Slot1
[N Slot2
T Slot3
[ Slotd

[2]—»

Figure 5.8.1-1 Auto Adjust dialog box

5-116



5.8 Executing Auto Adjust

[1] Select the Auto Adjust target item from the Item list box.
Table 5.8.1-1 Execution target setting

Mode

Description

Threshold&Phase

Auto Adjust is executed for both Threshold and Phase.
Threshold and Delay cannot be changed during Auto Adjust.

Note:
Auto Adjust is executed for Threshold only if the

MU181040A-x30 and MU181040B-x30 Clock Phase
Variable is not installed in the MU181040A.

Threshold

Auto Adjust is executed for Threshold. Threshold cannot be
changed during Auto Adjust.

Phase

Auto Adjust is executed for Phase. Delay cannot be changed
during Auto Adjust.

Note:
Auto Adjust can be executed by selecting the number of the
slot in the MU181040A, in which the MU181040A-x30 and

MU181040B-x30 Clock Phase Variable is installed, from
the Slot checkboxes.

[2] Select the checkbox of the slot number to be targeted for Auto Adjust.
The selectable slot numbers depend on the items set in the Item list
box.

[3] Clicking [Set All] selects all the checkboxes of the valid slots in the
Slot area. Auto Adjust will be executed for all valid slots.
Clicking [Reset All] clears all the checkboxes of the slots in the Slot
area. Auto Adjust will not be executed for any slots.

[4] Clicking [OK] starts Auto Adjust for the specified slots. Auto Adjust
does not start if no valid slot is selected.
Clicking [Cancell stops Auto Adjust and closes the Auto Adjust dialog
box.

The Auto Adjust executing status is displayed in the lower part of the

13

Result tab window. “----” is displayed when the Auto Adjust is stopped,
and displayed for items that are not targeted for Auto Adjust. Threshold
1s displayed in XXXX V units, and Data Delay is displayed in XXXX mUI
or XXXX ps units. Data Delay in ps units is converted from that in mUI

units, using the frequency counter value.

Errar O O
Data Threshold 0500 | DataDelmy [ 0] mul
HData Threshaold -0.500 | 0.00 | ps

ceting N (o0 _ |

Figure 5.8.1-2 Auto Adjust executing status in Result tab window
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5.9 ISI Measurement Function

ISI stands for Inter Symbol Interface. ISI measurement function is
used for analysis of interferences between bits and block, by visually
displaying a distribution of errors that occur between measuring bits and
blocks.

Error Count/Rate

Upper layer

IR 4

RN Block/Bit

S \/
/ ~
HWTI-I_H-‘ Lower layer

Figure 5.9-1 [ISI measurement function

The ISI measurement function has the following features.

e Provides Zoom In and Zoom Out function for switching the test
pattern hierarchically, from the entire of the pattern to 1 bit.

e Provides two graph display functions: Error Rate and Error Count.

e (Capable of displaying up to a maximum of 64 blocks simultaneously,
facilitating to recognize the interferences between bits and blocks

visually.

To use the ISI measurement function, click the [Auto Measurement]
module function button, and then select “ISI.” Refer to the MX180000A
Signal Quality Analyzer Control Software Operation Manual for details.
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5.9.1 Displaying ISI measurement results in ISI window
151

4 File
[Errar court [+ |combinationt-4 | Ston | [patesTine | | Z008M20815:8640 | ciose |
[e+18 =]
E+16 7
E+12 =
E+& =
E+4 =
E+D > “IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIW
Bit Pattern Tttt it 4141114414144 1141141141 441114111144
al al
1|
@ W e loss © Ciock Loss FullView )
—Maker
2 _» = | = | Pogition 1 bits Block | 1 Count 4140
Lol | Zoom Ot | Measure graup 33
e TTTCAHeT
Pattern Lencth 32767 bits Measurement Length 256 hits
3 ’ Mumber of Block 256 Black ! Bit Wicth 1 bits
Measurement Times 9
Gating Cycle ISingIe vl Gating Periocd 00 oo: o001 _:I
\ Gating [ 0%) )

Figure 5.9.1-1 ISl window

The ISI window consists of the following four areas.
1. Measurement graph display area
2. Display control area

3. Measurement status display area
4. Menu bar

The setting items in each area are described below.
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1. Measurement graph display area

/ [4] /[5] / (6] / (71
[1] —Perror court x| | combination -4 j: " atop -| |psteaTine x| | 2008/122615:56:10  Close |

ERERR

(2] E+16 7
E+12 =1 [3] ’
E+5 -
E+d -
E+0 =
Bit Pattern 1111 0 e I e W O e T e W I e U e O e e O e e W W W e e T e O e e O e e O e U e W W W e O O I |

KIS I
[8]

Figure 5.9.1-2 Measurement graph display area
[1] Switch between “Error Rate” and “Error Count” for Y-axis display.

[2] Set the Y-axis display range.
Table 5.9.1-1 Y-axis display range

Graph display target | Setting range for upper limit | Setting range for lower limit

(1) | Error Rate E-3to E-14 E-6 to E-18
(2) | Error Count E+2 to E+18 0to E+14

[3] The measurement result display area. Measurement results are
displayed in a bar graph. When a one-cycle pattern is separated by
64 blocks, blocks that include a fractional bit are indicated in blue.

[4] Select the target slot number for measurement.

Select from Slots 1 to 6. In the case of Combination, slot numbers
that are combined are displayed in the “Combinationx-x” format.

[5] Start/stop the measurement.

[6] Select the time display format for the current time, measurement

start time, and measurement elapsed time.
[7]1 Click to close the ISI window.
[8] Displays the bit pattern of the measurement target when the display

is zoomed in to the lowest directory.

In the case of 2 Ch Combination, the number of blocks at the lowest
layer is 128.

In the case of 4 Ch Combination, the number of blocks at the lowest
layer is 256.
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2.

Display control area

1 .
O Sync Lozs O Clock Logs :‘_[4] M_[S]

Maker
i ;l Ll Postion 1 bits Block | 1 1  Court 4140 ——[3]
Lol | Foom OutI Measure group a3

1]

Figure 5.9.1-3 Display control area

Move the cursor horizontally, using these left and right arrow keys.
The marker position is displayed in the Position textbox in bit units,
and the number of blocks is displayed in the Block textbox.

Switch the display window using [Zoom In] and [Zoom Out].

Zoom In:  The display window is switched to the window that
displays the block indicated by the marker in detail.
When the zoom-in function is activated, another
measurement of the selected section will be made to
achieve better resolution.

Zoom Out: The display range is returned to the upper layer.

The number of ISI measurement layers is displayed in the
Measurement group textbox.

Displays the error count (rate) in the block indicated by the marker.
LEDs turn on when Sync Loss or Clock Loss occurs.

Switches the measurement graph display mode.

Normally, all bits in the lowest layer can be displayed by using the
scroll bar below the bit display. Clicking the [Full View] button

displays all bits at once. The [Full View] button is enabled at the
lowest layer for Combination.

Note:

Note that all the measurement data in the directories lower than
the directory being measured currently will be cleared when
remeasurement is performed.
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3. Measurement status display area

=n)

[1] Pattern Lencth J27TEY hits Measurement Lencth 256 hits

Mumker of Block 256 Block § Bit Wyicth 1 hits
Meazurement Times 9

[2] Gating Cyole ISingIe -I Gating Period ||:u:| 0000 _,? < [3]

Gating [ 0%)

Figure 5.9.1-4 Measurement status display area

[1] Displays the measurement statuses for measuring items in the

measurement graph display area.

Table 5.9.1-2 Display items

Item Description

Pattern Length Total pattern data length

Measurement Length Length of the data displayed in the measurement
graph display area

Number of Block Number of blocks that are displayed separately in
the measurement graph display area

Block/Bit Width Number of bits in one block indicated by the
marker.

Measurement Times Repetition number of patters to be measured

[2] Select “Single” or “Untimed” from the Gating Cycle list box to set the
Single measurement or Untimed measurement.

Table 5.9.1-3 Gating cycle setting

Gating Cycle Description

Single ISI measurement is continuously performed for
the time period specified in the Gating Period
textbox, and then ended.

Untimed Measurement is performed continuously from the
measurement start instruction to the
measurement end instruction.

[3] Set the ISI measurement time for single measurement.
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4. Menu bar

Table 5.9.1-4 Menu items on menu bar

Menu

Item

Function

File

Open

Opens a file. The file name is

displayed as a screen title.

Save Data ISI Result
Type

Saves the ISI measurement
results.

File Type | Binary

Saves results in binary format.

CSV

Saves results in CSV format.

Text

Saves results in text format.

Print Type Of | IST Result
Print List

Prints ISI measurement results.

The printer setting must be
configured in advance in the
mainframe main window.

Screen Execute
Copy

Executes the screen copy
according to the setting in
“Screen Copy” — “Setup”.

Setup Save BMP
Type

Copies data in the window in
BMP format.

PNG

Copies data in the window in
PNG format.

JPG

Copies data in the window in
JPG format.

Out to File
put

Outputs data in the window to a

file.

to Printer

Outputs data in the window to a

printer.

Save to

Opens the dialog box showing
the specified saving directory.

The saving directory can be
specified in this dialog box.

Initialize

Initializes all the settings and

measurement results.

Exit

Closes the ISI measurement
window.

Note:

The settings will not be read from the saved file if the file name is

changed.
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5.9.2 Restrictions on ISI measurement

The following restrictions for ISI measurement apply.

Table 5.9.2-1 Restrictions on ISI measurement

Pattern

Possible/impossible

PRBS

Impossible when the pattern length is 2n -1 (n =7,
9,10, 11)

Zero-Sub

Impossible when the pattern length is 2*n or 2%n - 1
n=179,10,11)

Data

Impossible when the pattern length is 4095 bits or
less.

In the case of Combination, impossible when the
pattern length is 16380 bits or less.

Mixed

Impossible when “Block count x Row count x Row
length” is 4095 bits or less.

In the case of Combination, impossible when “Block
count x Row count x Row length” is 16380 bits or
less.

Possible in the case of PRBS restart.

Impossible when PRBS Sequence is set to
Consecutive.

Sequence

Impossible

Burst

Impossible
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5.10 Eye Margin Measurement

Eye Margin measurement measures a phase margin and threshold

voltage margin in an eye pattern from the current position.

A Bit error rate boarder
>
(0]
o) g
8 ©
= [
5 > £
- o ®
S < E
< (7]
gl £
= =
|—
Phase margin

Clock Phase

Figure 5.10-1 Schematic diagram of Eye Margin measurement

The margin in the clock phase direction (phase margin) and margin in
the threshold voltage direction (threshold margin) are measured. The
bit error rate to be a margin boarder can be selected from E-3 to E-12.
The bit error rate for the clock phase and threshold voltage at the start of
Eye Margin measurement must be less than the specified rate, in order
to obtain valid results.

Also, synchronization with the MU181040A must be established (.e.,
without Sync Loss) before the start of Eye Margin measurement.
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Note:

Eye Margin measurement cannot be performed for the following

cases.

When MU181040A-001 (9.9 to 12.5 Gbit/s) is installed

When Burst is selected in the Pattern Sequence area on the Misc
tab window

When Alternate is selected for the test pattern

During Auto Adjust

When Auto Sync is set to OFF

When MU181040A-x30 and/or MU181040B-x30 (Variable Clock
Delay) is not installed, Eye Margin measurement can be
performed in the threshold voltage direction only. A phase
margin cannot be measured.

To use the Eye Margin measurement function, click the [Auto

Measurement] module function button, and then select “Eye Margin.”
Refer to the MX180000A Signal Quality Analyzer Control Software
Operation Manual for details.
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5.10.1 Eye Margin window
Figure 5.10.1-1 shows the Eye Margin window.

[1 ]_>Fi|e Display

[2l—

[3]<

y

4] 3] [6]

EyeMargin x|
—Result
> Start | Stop | Cloze |
_’ Set All | Reszet All | _Display
N N
J, Slot | Phase Margin | Threshald Margin Period | Period ]

[

Slatd ED

i gl

Phase Margin -

— Condition

Error Threshold |1 .0E-3 Ll: [8]
FinefCoarse Fing hd ™ [9]
Auto Search Fine g [10]
— Status
e [ 1 1]
|pstesTime v | [ 20110905 153038 [12]
2 o |
[14] [13]

Figure 5.10.1-1 Eye Margin window

Menu bar
Refer to the Section 5.10.2 “Menu items” for details.

Set All and Reset All buttons
Set All:  Clicking this button selects all the displayed slots.
Reset All: Clicking this button deselects all the displayed slots.

Displays the slots to be selected for the Eye Margin measurement
target, and the measurement results. The number of the slot where
the MU181040A is inserted is displayed. Select the checkbox for
the slot to be measured. When the Eye Margin measurement is
finished, the measurement results of phase margin, threshold
margin, and period are displayed.

Start button

Click to start Eye Margin measurement. The Eye Margin
measurement is performed for the slots whose checkbox is selected
in C, in the slot number order.
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[5] Stop button

Click to stop the Eye Margin measurement.

[6] Close button

Click to close the Eye Margin window.

[71 The definition of the amplitude, period, threshold margin, and phase

margin values are illustrated in an eye pattern.

[8] Error Threshold
Select the error threshold to be measured, from E-3 to E-12.

[9] Fine/Coarse

Select the measurement accuracy from the Fine/Coarse list box. In

Eye Margin measurement, the error rate is calculated based on the

ratio between the error count and the clock count. The amount of

the error count and the clock count differs between the coarse

measurement and the fine measurement.

Table 5.10.1-1 lists the

actual values of the error count and the clock count. The

measuring quantity becomes greater when Fine is selected, so the

Eye Margin measurement takes a longer time than when Coarse is

selected.

Table 5.10.1-1 Error count and clock count for each error threshold

Error Threshold

Error Count/Clock Count

Coarse Fine
E-3 1/1,000 100/100,000
E-4 1/10,000 100/1,000,000
E-5 1/100,000 100/10,000,000
E-6 1/1,000,000 100/100,000,000
E-7 1/10,000,000 100/1,000,000,000
E-8 1/100,000,000 100/10,000,000,000
E-9 1/1,000,000,000 100/100,000,000,000
E-10 1/10,000,000,000 100/1,000,000,000,000
E-11 1/100,000,000,000 100/10,000,000,000,000
E-12 1/1,000,000,000,000 100/100,000,000,000,000
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The setting resolutions for Threshold and Phase also differ between

coarse and fine measurement. Table 5.10.1-2 shows the differences in

the setting resolutions for Threshold and Phase.

Table 5.10.1-2 Setting resolutions for Threshold and Phase

Coarse Fine

Threshold 5mV 1 mV

Phase 10 mUI 1 mUI

[10] Auto Search ON/OFF

Select whether to execute Auto Search at the start of Eye Margin
measurement.

OFF: The threshold margin and phase margin are measured based

on the current phase and threshold voltage.

Coarse:  The threshold margin and phase margin are measured
based on the phase and threshold after performing Auto

Search Coarse.
Fine: The threshold margin and phase margin are measured based
on the phase and threshold after performing Auto Search
Fine.
The measurement status and result (whether the measurement was
finished normally) are displayed for each slot.
Measuring: The Eye Margin measurement is being
performed.
Measurement Completion: The Eye Margin measurement has
finished normally.

Failure: The Eye Margin measurement has
failed.

When Sync Loss, Clock Loss, CR Unlock, Out of Range, or Illegal
Error is detected, it is displayed in this area. All results can be

viewed by using the scrollbar.

Table 5.10.1-3 Error display

Displayed Error Cause

Sync Loss A Sync Loss error has occurred in the MU181040A.

Clock Loss A Clock Loss error has occurred in the MU181040A.
CR Unlock A CR Unlock error has occurred in the MU181040A.
Out of Range The measurement target is out of the measurement

area when the delay value reaches the limit.

Illegal Error The value set for the MU181040A exceeds the Eye

Margin error rate and measurement cannot be
performed based on the set value.
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Display example:
Slot1: Measuring...
Slot1: Measurement Completion
Slot2: Measuring...
Slot2: Sync Loss

[12] Displays the time related to the measurement. The displayed time
can be selected from the list box on the left (see [14] below).

[13] Indicates the measurement progress as a percentage and a gauge.

[14] Select the time to be displayed.

Date&Time: Current time
Start Time: Measurement start time
Elapsed Time: Time elapsed from the measurement start time
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5.10.2 Menu items

Table 5.10.2-1 lists the menu items provided in the Eye Margin window.

No menu items can be selected during measurement.

Table 5.10.2-1

Menu items in Eye Margin window

Menu

Menu Item

Function

File

Open

Opens a file. The file name is
displayed as a screen title.

Save

Data
Type

Eye Margin
Result

Saves Eye Margin measurement
results.

File Type | Binary

Saves results in binary format.

CSV

Saves results in CSV format.

Text

Saves results in text format.

Print

Type Of | Eye Margin
Print List Result

Prints Eye Margin
measurement results.
The printer setting must be

configured in advance in the
MP1800A main window.

Screen
Copy

Execute

Executes the screen copy
according to the setting in
“Screen Copy” — “Setup”.

BMP

Save
Type

Setup

Copies data in the window in
BMP format.

PNG

Copies data in the window in
PNG format.

JPG

Copies data in the window in
JPG format.

Output | to File

Outputs data in the window to a
file.

to Printer

Outputs data in the window to a
printer.

Save to

Opens the dialog box showing
the specified saving directory.
The saving directory can be
specified in this dialog box.

Initialize

Initializes all the settings and
measurement results.

Exit

Closes the Eye Margin window.

Display

Phase
Scale

mUI

Sets the phase unit to mUI.

J o)

Sets the phase unit to ps.

Notes:

The screen-shot file (created by Screen Copy — Execute) is

saved in the name format of “SC” + “date and time”.

1s changed.

The settings will not be read from the saved file if the file name
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5.10.3 How to perform Eye Margin measurement

This section provides a basic procedure for performing Eye Margin
measurement.

1. Checking connection
Check that the MU181020A, DUT (Device Under Test), and
MU181040A are correctly connected.

Setting frequency
Set the frequency by the synthesizer window.

z Syrthesizer
Setup |
Opersting Freguency
Operation I\/ariable O PLL Unlock
Cernter Freguency |1QSDD ::”MHZ j

Orifaet I i] _l: ppm

Figure 5.10.3-1 MU181000A 12.5 GHz Synthesizer window

2. Selecting slot to be measured
Open the Eye Margin window and select the slot to be measured.

1 | Reset Al |

Slot | Phase Margin |Thresh0ld Margin Period
gt | — e

—Fesult

Figure 5.10.3-2 Selecting slot
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5.10 Eye Margin Measurement

3. Setting measurement conditions
Set the conditions for Eye Margin measurement.

Condition

Error Threshald |1.E|E-3 'l
Fine/Coarse IFine ~ |

Auto Search OFF

Figure 5.10.3-3 Setting measurement conditions

Select the error threshold for measurement from E-3 to E-12.
Select the measurement accuracy from Fine or Coarse.
Specify whether to execute Auto Search at the start of measurement.

The bit error rate for the clock phase and threshold voltage at the
start of Eye Margin measurement must be less than the specified
rate in order to obtain valid results.

Also, synchronization with the MU181040A must be established (.e.,
without Sync Loss) before the start of Eye Margin measurement.

4. Starting measurement

Click [Start] to start Eye Margin measurement.

B Start Stop Cloze

Figure 5.10.3-4 Measurement start button

5. Stopping measurement
Click [Stop] to stop the Eye Margin measurement.

41 Stop Close

Figure 5.10.3-5 Measurement stop button
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6. Checking measurement results
When the Eye Margin measurement is finished, “Measurement
Completion” is displayed in the Status field, and the measurement
results of phase margin, threshold margin, and period are displayed
in the result display area (indicated by [3] in Table 5.10.1-1).

Eye Margin Ed

File(E]

Display(D]

—Result

Zet Al I Reset Al | —Dizplay

Period 1

Slot | Phaze Margin |Threshold Margin Period |

[V Slot4

929 mUl BEE mY p-p 1000 mll

Threshald
Margin

Phase Margin

—Condition

Errar Threzhold |1.DE-3 VI
Fine/Coarse IFine < l

Auto Search OFF

—Status

Slot4: Measuring...
Slatd: Messurement Completion

[DatesTine | | 2006m8/3014:40:21

0% |

Figure 5.10.3-6 Eye Margin window with measurement results displayed

5-134



8.11 Eye Diagram Measurement

5.11 Eye Diagram Measurement

An eye diagram is a means for measuring digital signal quality. It
visualizes an open-eye margin two-dimensionally.

For example, an eye diagram measurement can be used when it is
required to measure the margin in the setting range for the threshold
voltage and clock phase of a decision circuit, while quality with an error
rate of E-12 or lower should be secured. In this event, a contour at an
error rate of E-12 measured with eye diagram measurement can be
obtained as a result. The required quality can be secured in the area
inside the contour. Therefore, the wider this area, the higher the signal
quality.

A Bit error rate contour

Threshold Voltage

>

Clock Phase

Figure 5.11-1 Schematic diagram of Eye Diagram measurement

To use the Eye Diagram measurement function, click the [Auto
Measurement] module function button, and then select “Eye Diagram.”
Refer to the MX180000A Signal Quality Analyzer Control Software

Operation Manual for details.
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5.11.1 Eye Diagram window

Figure 5.11.1-1 shows the Eye Diagram window.

61 [l
[1]—s 1
[2]—>mm|mmimsk5ﬂ| Start S I [diose |
Slot Concition
Set All | Feset AI\I Fine/Coarse Fine -
Siot ng [ Maskrest it Lt forr |
4ED O Auto Search Coarse v
Eye Diagram
{ Measuremert Poirt m

Figure 5.11.1-1 Eye Diagram window

[1] Menu bar

See Section 5.11.9 “Menu items” for details.
[2] [Condition] tab

Click to open the Condition tab window.
[3] [Diagram] tab

Click to open the Diagram tab window.
[4] [Mask Edit] tab

Click to open the Mask Edit tab window.
[5] Start button

Click to start Eye Diagram measurement.
[6] Stop button

Click to stop the Eye Diagram measurement.

[7] Close button
Click to close the Eye Diagram window.
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8.11 Eye Diagram Measurement

5.11.2 Condition tab window

Figure 5.11.2-1 shows the Condition tab window.

x|
il Dplsy
» st | s | [ ]

Concition | Diagram | Mask Eait |

[1] —_— saml I

R <

1 Siot ~Condition

Fre/Cosrse v (3]

o Transition Bit Measurement OFF L [4]

4ED Auto Search m [6]
—Eya Diagram

‘ Measuremert Poirt e I [5]

(1]

Figure 5.11.2-1 Condition tab window

Set All and Reset All buttons
Set All:  Clicking this button selects all the displayed slots.
Reset All: Clicking this button deselects all the displayed slots.

Select the slot targeted for the Eye Diagram measurement. The
number of the slot where the MU181040A is inserted is displayed.
Select the checkbox for the slot to be measured. The Eye Diagram
measurement is performed for the Eye Diagram and Mask Test of
the selected slot.

Fine/Coarse

Select the measurement accuracy from the Fine/Coarse list box. In
Eye Diagram measurement, the error rate is calculated based on the
ratio between the error count and the clock count. The amount of
the error count and the clock count differs between coarse
measurement and fine measurement. Table 5.11.2-1 lists the actual
values of the error count and the clock count. The measuring
quantity becomes greater when Fine is selected, so the Eye Diagram

measurement takes longer than when Coarse is selected.
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Table 5.11.2-1 Error count and clock count for each error threshold
Error Count/Clock Count
Error Threshold
Coarse Fine
E-3 1/1,000 100/100,000
E-4 1/10,000 100/1,000,000
E-5 1/100,000 100/10,000,000
E-6 1/1,000,000 100/100,000,000
E-7 1/10,000,000 100/1,000,000,000
E-8 1/100,000,000 100/10,000,000,000
E-9 1/1,000,000,000 100/100,000,000,000
E-10 1/10,000,000,000 100/1,000,000,000,000
E-11 1/100,000,000,000 100/10,000,000,000,000
E-12 1/1,000,000,000,000 100/100,000,000,000,000

The setting resolutions for Threshold and Phase also differ between

coarse and fine measurement. Table 5.11.2-2 shows the differences in

the setting resolutions for Threshold and Phase.

Table 5.11.2-2 Setting resolutions for Threshold and Phase

Coarse Fine

Threshold 5mV 1 mV

Phase 10 mUI 1 mUI

4]

Transition Bit Measurement

Set the transition bit measurement. Note, however, that transition
bit measurement is impossible in the case of Combination. Only
OFF is valid in this event.

OFF: All bits are measured.

Transition bit: Transition bits are measured but non-transition

bits are not measured.

Non Transition bit: Non-transition bits are measured but transition

bits are not measured.

A transition bit is a bit whose level changes (0 — 1 or 1 — 0) from
that of the previous bit. A non-transition bit is a bit whose level is

the same as that of the previous bit.
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(6]

Non-transition bits

High

Transition bits

Figure 5.11.2-2 Transition bits and non-transition bits

Transition bit eye Non-transition bit
diagram eye diagram

Figure 5.11.2-3 Eye diagrams of transition and non-transition bits

When “Transition bit” or “Non Transition bit” is selected, the
number of bits to be measured decreases compared with when “OFF”
is selected. Consequently, the number of measurement bits per

unit time decreases, resulting in longer measurement time.

Measurement Point

Set the number of Eye Diagram measurement points from 8, 16, 32,
64, and 132. More detailed measurement is performed when the
number of measurement points increases, but at the same time, the
measurement time also increases.

Note that Estimate measurement cannot be performed if the
number of measurement points is 8. Set 16 or greater when

performing Estimate measurement.

Auto Search

Select the auto search On/Off when starting measurement.

OFF: It is measured based on current phase and threshold.

Coarse: It is measured based on the phase and threshold after
performing Auto Search Coarse.

Fine: It is measured based on the phase and threshold after

performing Auto Search Fine.
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Chapter 5 Operation Method

5.11.3 Diagram tab window
Figure 5.11.3-1 shows the Diagram tab window.

[1]

(2] 81 [4] (3] [6] [7]

i I s

[CEERME =] Mesk [Eort =] Maskmeas[rEs ¥ oo

T te10 OFF|
-15.11 JoFF |
B ez o

3 [20]
= [oatestine =] | 2006m811 15:32:43
1]
[11] [12] [13] [14] [15][16] [17] [18] [19]

Figure 5.11.3-1 Diagram tab window

Select the number of the slot where the MU181040A to be measured
is inserted. Only slots where an MU181040A is inserted can be
selected.

Mask
Select a mask to be displayed in the graph (“[10]” in Figure 5.11.4-1)
from Editl through Edit4, which are created in the Mask Edit tab

window.

Mask meas.

Select the error rate that corresponds to the mask selected in the
Mask list box, from 1E-3 to 1E-12.

Auto Scale

When this button is clicked, the vertical and horizontal axes on the
graph ([10] in Figure 5.11.3-1) are automatically adjusted to be
suitable for Diagram and Mask to be displayed.
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[Condition] tab
Click to open the Condition tab window.

[Detail] tab
Click to open the Diagram tab window.

[Result] tab
Click to open the Result tab window.

Scale button

When this button is clicked and depressed, the Max and Step
textboxes (indicated by “[9]” in Figure 5.11.4-1) are displayed. The
threshold scale on the vertical axis can be set by entering a value
into these textboxes. When this button is raised, the Max and Step
textboxes are not displayed, and the Max and Step values of the
vertical axis are displayed on the right of this button.

[9] Max and Step textboxes
These are displayed when the Scale button (indicated by “[8]” in
Figure 5.11.3-1) is depressed.
Max: Set the upper limit of the vertical axis.
Setting range: —3.990 to +4.000 V
Resolution: 0.001V
Step:  Set the scale of the vertical axis.
Setting range: 0.001 to 0.800 V
Resolution: 0.001V
[10] Graph

Eye Diagram and Mask are displayed.

[11] Marker

Specify whether to display or hide Markerl and Marker2. The
selected marker can be moved using the arrow keys (indicated by
[13] in Figure 5.11.3-1). The marker can also be moved by moving
the cursor onto the crosspoint of the target marker on the graph (the
cursor changes to a cross icon at this time) and dragging it.

[12] Threshold voltage and phase value

The threshold voltage and phase value for Markerl and Marker2 are
displayed. The “6” Marker shows a difference between Marker 1
and Marker2.

[13] Arrow keys

Click an arrow key to move the marker selected in [11] in the
corresponding direction (up/down/left/right). When “Fine” is
selected from the Fine/Coarse list box in the Condition tab window,
the marker moves by 1 mUI or 1 mV each time a key is clicked once.
When “Coarse” is selected, the marker moves by 10 mUI or 5 mV

each time a key is clicked once.
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[14] Cursor
Select the Marker1/2 operation.

Free: The Marker operation is not restricted.
Point: The Marker can select the measured diagram points only.

[15] Max and Step textboxes
These are displayed when the Scale button (indicated by [16] in
Figure 5.11.3-1) is depressed.

Max: Set the upper limit of the horizontal axis.
Setting range: —990 to +1000 mUI
Resolution: 1 mUI

Step: Set the scale of the horizontal axis.
Setting range: 1 to 200 mUI
Resolution: 1 mUI

[16] Scale button
When this button is clicked and depressed, the Max and Step
textboxes (indicated by [15] in Figure 5.11.3-1) are displayed. The
phase value scale on the horizontal axis can be set by entering a
value in these textboxes. When this button is raised, the Max and
Step textboxes are not displayed, and the Max value and Step value

of the horizontal axis are displayed on the left of this button.
[17] Indicates the measurement progress as a percentage and a gauge.
[18] Select the time to be displayed.

Date&Time: Current time
Start Time: Measurement start time
Elapsed Time: Time elapsed from the measurement start time

[19] Displays the time related to the measurement. The displayed time
can be selected from the list box on the left (see [18]).
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[20] The measurement status and result (whether the measurement was
finished normally) are displayed for each slot.

Measuring: The Eye Diagram measurement is being

performed.

Measurement Completion: The Eye Diagram measurement has

finished normally.

Failure: The Eye Diagram measurement has
failed.

When Sync Loss, Clock Loss, CR Unlock, or Out of Range is detected,
it is displayed in this area. All results can be viewed by using the
scrollbar.

Display example:
1-Slot1: Measuring...
1-Slot1: Measurement Completion
1-Slot2: Measuring...
1-Slot2: Sync Loss
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5.11.4 Condition tab window

Figure 5.11.4-1 shows the Condition tab window.
(1] 21 [3]

Condition |Deta | Resu I

r Threshal [4]

Meas  Display Meas set Al |
B e ofF|  oFF|

| [5]
.1E-4 EI EI ez reset &l
.1E-5 OFF | OFF|  Display set Al | [6]
.1E'E ﬂl ﬂl gl Ey resetAIIl [7]
Ml er o] orr|
Mazk OFF [8]
’_1E-8 OFF|  OFF
| i T S | [9]
’_ 1810 ﬂ ActualEstimate
.1E-11 _OFF |
.1E-12 _OFF | F
. 1E-| 13 _l? OFF Meas. ratio
Fl | [ies =] < (1]
[13] Wels =

F
=
-1E-1? = [&F:

]
=

F

Eatimate g

< [10]

]
=

EAEAELE]

]
=

B
e
HE

to
OFF |1E-'." vI 4_ [12]

Figure 5.11.4-1 Condition tab window

[1] Error rate
Shows the correspondence between the color of a diagram displayed
in the graph and the error rate.

[2] Meas.
Specify whether to perform measurement for each error rate.
ON:  Measures.
OFF: Does not measure.

[3] Display
Specify whether to display a measurement result diagram in the
graph for each error rate.
ON:  Displays.
OFF: Does not display.

[4] Meas. set All
Eye Diagram measurement is performed for all error rates when
this button is clicked.
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[5] Meas. reset All
Eye Diagram measurement is not performed for all error rates when
this button is clicked.

[6] Display set All
A measurement result diagram is displayed in the graph for all error
rates when this button is clicked.

[7] Display reset All
A measurement result diagram is not displayed in the graph for any
error rates when this button is clicked.

[8] Mask
Specify whether to display a mask created in the Mask Edit tab
window in the graph.
ON:  Displays a mask in the graph.
OFF: Does not display a mask in the graph.

Only one of Editl to Edit4 can be displayed.
[9] Mask Adjust

Adjust the displayed mask to the measurement result diagram. At
this time, the measurement result diagram does not change and the
threshold voltage and phase value of the mask are offset.

[10] Actual/Estimate
Select “Actual” or “Estimate” from the list box.
When “Estimate” is selected, the controls indicated by [11], [12], and
[13] in the Figure 5.11.4-1 become enabled. See Sections 5.11.2
“Condition tab window” and 5.11.5 “Actual measurement and

Estimate measurement” for details.

[11] Meas. ratio (lower limit)
Set the lower limit of the error rate required for the Estimate
measurement. This setting is independent of the setting for the
Actual measurement.

[12] Meas. ratio (upper limit)
Set the upper limit of the error rate required for the Estimate
measurement. This setting is independent of the setting for the

Actual measurement.

[13] Estimate
Set the error rate for the Estimate measurement. The initial
setting value is 1E-13 to 1E-17. An arbitrary error rate can be set
within the range from 1E-13 to 1E-199.
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5.11.5 Actual measurement and Estimate measurement

The Eye Diagram measurement is provided with two measurement

modes: Actual measurement and Estimate measurement.

In Actual measurement, the contours of the displayed bit error rate are
based on actual measurements. The measurement error rate range is
from E-3 to E-12.

Estimate measurement is useful for displaying a diagram for an error
rate at which the measurement cannot be finished in a practical period of
time. For example, when E-20 is selected, a 1-bit error will occur
within 1010 seconds (> 317 years) even with a 10 Gbit/s signal. The

measurement cannot be practically performed at this error rate.

In Estimate measurement, a statistical method is used to estimate a
diagram for an unmeasured error rate, based on an assumption that the

factor that causes a bit error is a Gaussian distribution noise.

ws: ON level average
~ o4: ON-level noise
standard deviation

Uo: OFF level average
- = oo: OFF-level noise
standard deviation

Figure 5.11.5-1 Eye pattern and Gaussian distribution noise

5-146



8.11 Eye Diagram Measurement

Log(Ln(BER))
A <
d\
1E-5 [ U

Noise distribution parameters, Go, 1, o, and W1 can be obtained by
measuring the correlation between the bit error rate and the threshold
voltage in a certain range (see Figure 5.11.5-1). The bit error rate for an
arbitrary threshold voltage can be calculated using the distribution and

the expression shown in Figure 5.11.5-2.

\ 4d
L RS
\ 4 BER(D):% ‘e D‘z + ‘e D‘Z
My~ Mo —
1E10) 7 AT\ ______ ,’A ____________ [ o, j\/ﬁ ( g, J\/E
En [ " ST A

\ 4

Figure 5.11.5-2

Threshold voltage

Estimated noise distribution and BER estimating expression
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Note:

During the Eye Diagram measurement, the Estimate function
traces an Eye diagram for the error threshold, which was specified
based on the measuring points in the Threshold and Phase
directions, using both the point calculated from the Threshold
direction and the point calculated from the Phase direction. Note
that an Estimate Eye diagram for a lower error rate may therefore
exceed an Estimate Eye diagram for a higher error in some points
due to measurement results.

Calculated from Threshold direction
1 O:E-101

A:E-102

Calculated from Phase direction

- --4£39--- Calculated from Phase direction

Figure 5.11.5-3 Example of tracing Estimate Eye diagram
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5.11.6 Detail tab window

5.11.6.1 When Point Test is selected

Figure 5.11.6.1-1 shows the Detail tab window when Point Test is
selected.

(1]

(2]

Eve Diagram
File(E} Digplay (D)
5 Start | ] | Cloze |
Condition ~ Diggram |Mask Eclit | Ib ¥
- Eve Diagram Condition | Detail | Result |
fsiots 7| Mask [Edtz =] Mask meas.|1 E3 7| auoscee | A 4
Scale —haszk
“
it = Koo 2.
A |3-°°° e TieSh st | < '_‘ =
o ”‘ V
Step |500 _lj N . |
. X
" TestMade [PortTest |~ [ « [3]
. . Mo. I FPhaze kThreshold I Judge I
. A 1 756 | SN2a B h [4]
X X 2 41 219 NG
[6] > ; : 3 184 2931 NG
' ' 4 184 2931 NG
X. X 5 431 2018 NG
. =3 76 -4249 MG
7 756 429 NG > [5]
g 451 2019 MG
. ] 184 2331 NG
X, T 10 184 2931 NG
. <] e |910 _1::' ot 11 -431 2019 MG
N R 12 756 429 NG
ARV e Step |132 _I; mul
]
Frequency : 1000000 kHz | Scale
—Marker Status
ONAOFF Select Cursar IFree 'l Slots Measuring. ..
CFF Markerd | ——— md e mh o | Slots Meazurment Completion
P ka2 | = ml- L 7 [- 0% | |Date&nme =l | 2008m6/m6 D0:43:29
& Marker mll m* _I

Figure 5.11.6.1-1 Detail tab window when Point Test is selected

[1]

Mask Adjust

Adjust the displayed mask to the measurement result diagram. At

this time, the measurement result diagram does not change and the

threshold voltage and phase value of the mask are offset.

Arrow keys

Click an arrow key to move the marker in the corresponding

direction (up/down/left/right).

Start button

Click to start the measurement selected in the Test Mode list box.

Clicking this button during measurement stops the measurement.

Measurement is performed for the mask point displayed in the

graph. Note that only the measurement selected in the Test Mode

list box is performed, and the Eye Diagram measurement is not

performed.
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[4]

Test Mode
Select the test mode.

Point Test: Eye Diagram measurement is performed at all the
points of the mask displayed in the graph.

Mask Line Test: See Section 5.11.6.2 “When Mask Line Test is
selected” for details.

The Point Test measurement results are displayed.

Graph
Eye Diagram and Mask are displayed.
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5.11.6.2 When Mask Line Test is selected

Figure 5.11.6.2-1 shows the Detail tab window when Mask Line Test is
selected.

Eve Dizgram

FilefE) Display(D}

P Start | i | Close |

Condition ~ Diagram |Mask Ediit |

[sits =] Mesk [Ectz ] meskmessfiE3 %] auoScale |
Scale tdask
2
M lm‘f /,X ___________ x MaskAdjustl 3 |_| = [1]
Step Isgo _I;[m\f/,—" ;AVV |

—Eye Diagram

Congdition ~ Detail |Result|

Test Mode IMaskLineTes{ v[ B Start |

/, \\\ Measurment Range [2]
X >< |Mafk9r1 FSEmU -423my 4 {2}
lw‘< *2 Marker2| 7EEmUl -429my j j <
. o otation Direction l@ @I‘ [5]
‘x‘ ) - —
e Ma |910 _|::'mU| [6]
‘\\Y ______________ v N Step|132 _I;mul
Frequency : 1000000 kHz | Scale
—hdarker Status
ONAOFF Select Cursor IFree VI
OFF Warker] | == m m 2
OFF WEtErZl | i e me - |7 | " 2006/06/06 00:56:37
& Marker mu - m ll D%| IDaTE&TImB j |

Figure 5.11.6.2-1 Detail tab window when Mask Line Test is selected

[1] Test Mode
Select the test mode.

Mask Line Test: Measurement is performed for the sides of the
displayed mask. The number of measurement
points is greater than for Point Test measurement,
because it depends on the Fine/Coarse setting in
the Condition tab window. See Section 5.11.6.1
“When Point Test is selected” for details on the Pint
test.

[2] Measurement Range

Select the measurement range.

All: Measurement is performed for all sides on the
displayed mask.

Marker: Measurement is performed for the range from
Markerl to Marker2 on the sides of the displayed
mask.
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(3]

4]

(5]

The phase values and threshold voltages of Markerl and Marker2
are displayed.

Click to move the marker selected by the button indicated by [6] in
Figure 5.11.6.2-1.

< The marker moves clockwise when clicked.
>! The marker moves counterclockwise when clicked. from left to
right.

Rotation Direction
Select the measuring direction from Markerl to Marker2, clockwise

or counterclockwise.

Select the marker that is moved when the button indicated by [4] in
Figure 5.11.6.2-1 is clicked.
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5.11.7 Result tab window
Figure 5.11.7-1 shows the Result tab window.

Eve Diagram
FiletF} Digplay{Dy

Congition ~ Diagram |Mask Ediit I

» star1|

St | Cloze |
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Scale —Maszk Test Resuft
™~

1

-
Siot | Judgemert | NG Poit |

Slot column:

Y/
Frequency : 10000000 kHz | Scale =1
—Marker Status
ONIOFF Select Cursor IFree VI Slot1 Measuring...
OFF | I Erker] | ..... {151 — my ;I Measurment Stop
OFF | I arker | ----- 1 — my ;I = LI 0%| |Da¢e&nme j | 20066430 21:36:21
& Marker mUl i _I
Figure 5.11.7-1 Result tab window
[1] Mask Test Result

The mask test results for each slot are displayed.

Judgment column

OK: Displayed when all the mask points satisfy the set error rate.

NG: Displayed when a mask point that does not satisfy the set

error rate exists.

NG Point column

The number of points that are evaluated as “NG” is displayed.

5-1563



Chapter 5 Operation Method

5.11.8 Mask Edit tab window
Figure 5.11.8-1 shows the Mask Edit tab window.
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Figure 5.11.8-1 Mask Edit tab window

Sample button

Click to open a mask pattern sample file conforming to typical

standards.

The sample files can only be loaded, and cannot be overwritten.

When a sample file is changed in the Mask Edit tab window, it can
be saved as a user-defined file.

When a sample file is loaded, it is displayed on the graph and the
coordinates of each point are displayed in the Parameter field ([2] in
Figure 5.11.8-1).
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(2]

Parameter

Displays the point coordinates (Phase mUI and Threshold mV) of
the mask displayed in the graph.

Mask Cursor (orange)

Indicates the point to be edited by the controls in the Mask Edit field
([10] in Figure 5.11.8-1). The point can be moved by clicking and
dragging the cross point. The mask cursor can be moved using the
arrow keys ([12] in Figure 5.11.8-1). The marker can be moved by
moving the cursor onto the crosspoint of the target marker on the
graph (the cursor changes to a cross icon at this time) and dragging
it.

Marker (blue)

Indicates the marker displayed in the Marker field ([5] in Figure
5.11.8-1).

Marker field

Displays the information on the marker displayed in the graph when
the button indicated by [6] in Figure 5.11.8-1 is selected to ON.

Click to display/hide the marker.
ON: The marker is displayed.
OFF: The marker is hidden.

Displays the coordinates of the marker when the button indicated by
[6] in Figure 5.11.8-1 is selected to ON.

Marker: Phase value (in mUI units) and threshold voltage (in mV

units)

Relative: Displays the percentage in the displayed graph.
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[8] Arrow keys
Click an arrow key to move the marker in the corresponding
direction (up/down/left/right). When “Fine” is selected from the
Fine/Coarse list box in the Condition tab window, the marker moves
by 1 mUI or 1 mV each time a key is clicked once. When “Coarse” is
selected, the marker moves by 10 mUI or 5 mV each time a key is

clicked once.

[9] Cursor

Select the Marker operation.

Free: The Marker operation is not restricted.

Point: The Marker can select only the points on the set masks.
[10] Mask Edit field

Provides the controls to edit the coordinate in the graph (indicated
by [3] in Figure 5.11.8-1) as the mask point.

[11] Displays the coordinates of the mask cursor.

[12] Arrow keys
Click an arrow key to move the selected mark cursor in the
corresponding direction (up/down/left/right). The mask cursor

moves by 1 mUI or 1 mV each time a key is clicked once.
[13] These buttons are used to edit the mask cursor.
Plot: Plots the coordinates of the mask cursor. The plotted
point is added into the Parameter field.
Delete: Deletes the mask point near the mask cursor. The deleted
point is removed from the Parameter field.
Clear: Deletes all the mask points.

[14] Symmetry
Provides the buttons to add a point such that this point and the
mask point displayed on the graph will be symmetrically located
about the vertical or horizontal axis. Note that a horizontal or

vertical symmetric point can only be added once for one mask point.

Vertical:  Adds an upper or lower symmetric point based on the

horizontal axis.

Horizontal: Adds a left or right symmetric point based on the

vertical axis.
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5.11.9 Menu items

Table 5.11.9-1 lists the menu items provided in the Eye Diagram window.

No menu items can be selected during measurement.

Table 5.11.9-1 Menu items in Eye Diagram window
Menu Menu Item Function
File Open Opens a file. The file name is
displayed as a screen title.
Save Data Eye Diagram Saves Eye Diagram
Type Result measurement results.
Eye Mask Point Saves Eye Mask Point
Result measurement results.
Eye Mask Detail Saves Eye Mask Detail
Result measurement results.
Eye Mask Saves Eye Mask Template
Template measurement results. Only
text format is supported.
File Type | Binary Saves results in binary format.
CSv Saves results in CSV format.
Text Saves results in text format.
Print Type Of | Eye Diagram Prints Eye Diagram
Print List | Result measurement results.*
Eye Mask Point Prints Eye Mask Point
Result measurement results.*
Eye Mask Detail Prints Eye Mask Detail
Result measurement results.*
Screen Execute Executes the screen copy
Copy according to the setting in
“Screen Copy” — “Setup”.
Setup Save BMP Copies data in the window in
Type BMP format.
PNG Copies data in the window in
PNG format.
JPG Copies data in the window in
JPG format.
Output | to File Outputs data in the window to a
file.
to Printer | Outputs data in the window to a
printer.
Save to Opens the dialog box showing
the specified saving directory.
The saving directory can be
specified in this dialog box.
Initialize Initializes all the settings and

measurement results.

*: The printer setting must be configured in advance in the mainframe

main window.
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Table 5.11.9-1 Menu items in Eye Diagram window (Cont’ d)

Menu Menu Item Function
File(Cont’ d) Exit Closes the Eye Diagram
window.
Display mUI Sets the phase unit to mUL.
ps Sets the phase unit to ps.
Note:

The settings will not be read from the saved file if the file name is

changed.
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8.11 Eye Diagram Measurement

5.11.10 How to perform Eye Diagram measurement

This section provides a basic procedure for performing Eye Diagram

measurement.

1.

2.

3.

Eve Diaeram
FiletF) Display (D

Checking connection

Check that the MU181020A, DUT, and MU181040A are correctly
connected.

Setting frequency

Set the frequency by the synthesizer.

z Syrthesizer

Setup
Operating Freguency
Operation I'\-’ariable j O PLL Unlock
Center Freguency I 12500 ﬁIMHz j
Offzet I n _I? ppm

Figure 5.11.10-1 MU181000A 12.5 GHz Synthesizer window

Selecting slot to be measured

Start the Eye Diagram window in automatic measurement, then
select the Eye Diagram checkbox of the slot to be measured, and
then set Fine or Coarse, Transition Bit Measurement, and

Measurement Point.

Contion | Diagram | Mask Eut |

| = | Siop, | Cloze |

i~ Measurement Slot i~ Concltian
Set Al Reset Al | Fine/Coarse Fine vl
Transition Bit Measurment | OFF -
[ St [ EveDiagram | Mask Test
= r

—Eye Disgram

Mezsurement Paint -

Figure 5.11.10-2 Eye Diagram window
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4.

Setting measurement conditions
Set Error Threshold and Actual/Estimate.

Condition IDetaiI | Resutt |

Errar Threshold
leas

. 1E3 [D
. 1E-4  OFF
. 1E-5 COFF

Meas zet All

Measz reset All

]
=
=

g
HE:

OFF

Display =et Al

=
[y
o
=
]
-

EAELEREAELELE!

Display re=et &l

(ol Na'
m [ ;
3

-
Ll
-1
o
o
|

E ek OFF

CFF iEreh S ajist

.1E-EI
|_1E-1EI OFF
.1E-11 ofF | oFF
.1E-12 oFF | oFF

;

OFF .
ActualEstimste

0
a3lslzlss

.

Actyal -

Figure 5.11.10-3 Setting measurement conditions

Starting measurement

Click [Start] to start Eye Diagram measurement.

B Start Stop Close

Figure 5.11.10-4 Measurement start button

Stopping measurement

Click [Stop] to stop the Eye Diagram measurement.

Close

Figure 5.11.10-5 Measurement stop button
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7. Checking measurement results
When the Eye Diagram measurement is finished, an Eye diagram of
the measurement result is displayed in the graph. Eye diagrams
for the error rates whose Display button is set to ON are displayed.
The color of a displayed Eye diagram accords to the color selected in
the Condition tab window.

FilefE)  Display(D)

> Startl Stop | Cloze

‘ Condition DiaWEVHIMaSkEdnl

B Condition | petail | Resutt
. Jootz  w| sk [Edtt x| Meskmess[1E3 x| aue Scalel I il | Resut |
s Error Threshald

Weas  Display Meaz set Al
| D o

3

M ID.DﬂD _|::l W

I— = Meas reset All
Step [105  {m¥ . e Bi
[l cc cff| ofF| _Displaysatan

or |

| R
| i
[ iee ofF
. 1E-8  OFF|  oFF Masl Adust

[ 1e10 ofF |

Display reset Al

F hiask OFF

o]
L]
Ol

FF
FF
FF

EXELENE

2

ActualEstimate
141 OFF | OFF
. _I Actual =
ez oFF|  oFF

M IZSU _Ij il
Step I 107 _I; il
Fregquency : 12500000 kHz Scale
—Marker Status
ONIOFF Select Cursor |Free vl SIot3 Measuring

OFF Marker! | ----- mal e myv B Slot3 Meazurement Completion
OFF Isrker2 | ----- mu e my¥ = | = I U%l IData&Tlma j ‘ 2008 0H 2 13:45.53

& Marker ml e mi LI
\ | |

Figure 5.11.10-6 Eye Diagram window with measurement results displayed
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5.11.11 How to perform Mask Test measurement

This section provides a basic procedure for performing Mask Test

measurement.

1.

2.

3.

Checking connection

Check that the MU181020A, DUT, and MU181040A are correctly
connected.

Setting frequency

Set the frequency by the synthesizer.

z Syrthesizer

Setup
Operating Freguency
Operation I'\-’ariable j O PLL Unlock
Center Freguency I 12500 ﬁIMHz j
Offzet I n _I? ppm

Figure 5.11.11-1 Setting frequency

Selecting slot to be measured

Select the Mask Test checkbox of the slot to be measured into the
condition tab of Eye Diagram measurement window in MU18140A,
and then set Fine or Coarse, Transition Bit Measurement, and
Measurement Point.

File{F} Display{D}

> Startl Shop | Close |

aneition | piagram | Mask Estt |

~Measurement Slaot — Condttion
SetAl | Resst Al | Fine/Cosrse |F,me |

Tranzition Bit Measurment IOFF vI

—Eye Diagram

St [ EyeDiagram | Mask Test
-

Measurement Point 16 =

Figure 5.11.11-2 Selecting slot
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4.

Setting a mask

Configure the mask settings in the Mask Edit tab window. One of
Edit1 to Edit4 can be set as the mask.

]
Filz(F? Display(D}
» aartl iz | Close |
Condition | Diagram | Mas i
i~ Eye Diagram Sample |
Jsett =] Mask [eart =] sk mess |1E-3 'I = N r——
Scale
L1) Mo, Phase(mUIL) | Threshold :I
e |4000 _|:,'v 1| W
z |
=
Step |anu =y EN
4 | e
5 |
6 | -
I
g |
9 |
L L1 o]
i -
12 | -
3] -
| -
15 |
—— | — || 16 | -
Me [1000 = mLl 1; """
Step | 200 _l mul 19 | -
1] 20 | - |
Freguency : 10000000 kHz Scale
—Marker hask Edit
EurEET mr% = [ Mask Cursar ot Symmetry
Free =
OFF | Marker [0 — mv =] 3 ol [=]] s ﬂl
= = = =
Reltive - %o % _I Y _I 0 my _I W _I Clear M

Figure 5.11.11-3 Mask Edit tab window

Set a mask for each slot, and set the error threshold.

Eve Diagram
FiletF) Display(D)

Cundrtiunl Disgram M

[

Evye Diagram

[isote

Scale

=tk [Eam

ﬂ Mask meas |1E-3

|

Figure 5.11.11-4 Selecting mask

Starting measurement

Click [Start] to start Eye Diagram measurement.

B Start

24 0n 4]

Cloze

Figure 5.11.11-5 Measurement start button

Stopping measurement

Click [Stop] button to stop the Eye Diagram measurement.

Figure 5.11.11-6 Measurement stop button

Cloze
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7.

Checking measurement results

When the measurement is finished, the measurement results for
each slot are displayed in the Result tab window.

File{F) Display(D}

P Start | Stoy | Close |
‘ Condition  Disgram IMask Ed'rll ®
Eve Diagram Condition | Detail
ISID13 j Maszk IEdit1 j Mask meas |1E-3 j Auto Scale | |
,m - Mask Test Result
St | Judgmert | MG Pant |
e =
IIJ 010 _Ij W 3 NG 4

Step | 105 _,::' m

hilan IQSD _.;‘ mul
Step I 107 _I; mul

Freguency :

12500000 kHz

Scale

—Marker

Status

QNAOFF Select

OFF Ierkerd I """
OFF Iarker2 I -----

& Marker

Cursor |Free vl
————— my N

Slot3 Messuring. ..

Slot3 Measurement Completion

=] 0%

|patesTime

=] | 200en0n213:48:3

Figure 5.11.11-7 Eye Diagram window with measurement results displayed
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5.12 Q Analysis Function

The Q analysis function has the following features.

e Conforms to OSFTP-9.

e Capable of calculating two Q values: Threshold vs. Q and Phase vs. Q.

e Provides rich graph displaying modes.

¢ Displays various measurement data, such as optimum bit error rate,
threshold voltage, correlation coefficients of least-square method, and
Gaussian parameters.

o Equipped with parameters for flexible Q-value measurement,
including BER range and measurement accuracy for Q value
calculation.

To use the Q analysis function, click the [Auto Measurement] module
function button, and then select “Q Analysis.” Refer to the MX180000A
Signal Quality Analyzer Control Software Operation Manual for details.

5.12.1 Displaying results of Threshold vs. Q measurement in Threshold
vs Q tab window

5 —N File(F} DisplayiD} l

Threshald vs @ |phasg wal B Start | Stap | Close |I
1 Vihvs BER(Y =Log) 7] Concition
= :
o Current Mo, |3 = | Auto Scale | Siot
LLJ EETIRS|
Mex |1 0E-2 j’ Measurement Mode
Min 4 gE-10 = Repest |
Times |3 _,::‘ Interval | 1 _|::l =
Delay FinefCoarse 2
1 356 = mul [Fine v
. Error Threshald
3 v © [0 =
Calculation Threshald
by | d 3 7 w [E9 =
Mex [0.080 L= v Auto Search OFF -
Step |17 _:l my Correlation Fitter
Onl ISD _‘::l % Current | ON
Scale
e e <
Cursor Step [Pt 'I ] [immeckete Data =l Display No. 3 2 Measrement Start =]
= avae 2664dB O [HI npsz |2 Messurement Complste
DMIOFF Select ﬂ e SSeE L L] A 3 Measurement Start
UG B d 3 Measurement Complete = 4
ON [k 0052% 1 2096E-008
3 _’ ki optimum th [ 00317 b [H] 0.0B2 Y
OFFI Makef e - | optimurm BER | 1.0979E-102 Correlation]L] 9 84 % [oatestine =] 200eimai05 154057
& Marker  eeeee ——— T [L] 0.0022 Correlation[H] 9551 % 0% |

Figure 5.12.1-1 Threshold vs Q tab window

The Threshold vs Q tab window consists of five areas.
1. Measurement graph display area

. Measurement control area

. Display control area

. Measurement result display area

Ot &~ W N

. Menu bar
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The setting items in each area are described below.

1. Measurement graph display area

[1] =P Threshald vs & | Phaze va (2 I

[2] —
3] —

[4] —»

—| Wih vs BERCY = Log)

=~

[ Scale | Current Ma. m <—[5]

Ml m <

Min Im

L : ¢ 4
e [0.050 v 47
step [17 = mv

[Scae 4 (8]

Figure 5.12.1-2 Measurement graph display area

[1] Click to switch between the Threshold vs Q tab window and the

Phase vs Q tab window, changing the measurement system.
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[2] Select the graph display method.
Table 5.12.1-1 Graph display items

Item X-axis (Setting range) Y-axis (Setting range)
(1) | Vth vs BER (Y = Log) Threshold voltage Log (BER)
(-3.990 to 4.0 V) (1.0 E-2 to 1.0 E-14)
(2) | Vth vs BER (Y = Log (-Ln)) Threshold voltage Log(\/ - Ln(BER))
(-3.990 to 4.0 V) (1.0 E-2 to 1.0 E-14)
(3 | VthvsQ Threshold voltage Q value
(-3.990 to 4.0 V) —40 to 60 (dB)
10 to 1000 (Linear)
(4) | Times vs Q Measurement count Q value
(100 to 1000) —40 to 60 (dB)
10 to 1000 (Linear)
(5) | Histogram Q value Repetition (50 to 1000)

—-49.84 to 60.00 (dB)
0.16 to 1000.00 (Linear)

[3] Specify whether to show the Max and Min value display indicated by
[4] in Figure 5.12.1-2.

[4] Set the scales of the Y-axis on the graph.

[5] Select the number of the measurement number displayed as a

graph.

[6] Click this button to adjust the scale so as to optimize the

measurement result position.

[7] Set the scales of the X-axis on the graph.

[8] Specify whether to show the Max and Step value display, indicated
by [7] in Figure 5.12.1-2.
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2.

Measurement control area

[1] ———pi

Stop Cloze

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

— Condition
Slot

21 —» ISIDH vI

Measurement Mode

E ISingIe - I

R i i e
1
1

[4] — [0 =1 mu IFine -| — 5]

Errar Threshald

[6] —PlE-a vI to |E-? vl

Calculation Threshald

[7]—I>|E-3 vI ta |E-? vI

&uto Search IOFF j <+—— [9]
Carrelation Fitter
(8] —T I o I 80 _I? % Current I ON  ——— [10]
Figure 5.12.1-3 Measurement control area
Start button: Start measurement.
Stop button: Stop measurement.
Close button: Close the measurement window.

Select the slot to be measured from the Slot list box.
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Select the measurement mode from the Measurement Mode list box.

Single: Measurement is finished when a Q value is measured
once.

Repeat: Measurement is finished when a Q value is measured for
the specified number of times.

Untimed: Measurement is performed continuously from the
measurement start instruction to the measurement end
instruction.

Times: Set the measurement count when Repeat is selected (2
to 1000 times).

Interval: Set the measurement interval time when Repeat or
Untimed is selected (0 to 9999 seconds).

Set the phase position for measurement in the Delay textbox.

Setting range: —1000 to 1000 mUI, in 1 mUTI steps

Select “Fine” or “Coarse” from the list box to set the error count and

threshold variation step.

Fine: Error count: 100, Threshold variation step: 1 mV steps

Coarse: Error count: 1, Threshold variation step: 5 mV steps

Specify the error rate range (upper limit and lower limit values) for

the Q measurement from the Error Threshold list box.

Specify the error rate range (upper limit and lower limit values) for

calculating the Q value from the Error Threshold list box.

Set the minimum correlation coefficients with which the measured Q

value 1s valid, in the Correlation Filter textbox.

If either the correlation coefficient at the Top side or that at the

Bottom side becomes less than the set value while the Correlation

Filter function is enabled (ON), the measured Q value will become

invalid.

Specify whether to execute Auto Search at the start of Auto Search

measurement.

OFF: Auto Search is not executed.

Threshold: Auto Search is executed for the threshold voltage.
Threshold & Phase: Auto Search is executed for both the threshold

voltage and phase.

[10] Select the graph update timing.

ON: The graph is updated for each second.
OFF: The graph is updated at the end of measurement.
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3.

Display control area

harker

Cursor Step IF'.:.int - I

QMIOFF Select

(1]

[2] o]y IMarkEH -0242 % 7.8399E-007
I o]y Marker2| -0.947 % 3.7699E-007
o Marker 0705y 4.1900E-007

Figure 5.12.1-4 Display control area

Select the cursor movement method from the Cursor Step list box,

“Free” (minimum resolution) or “Point” (measurement point).

Set the marker ON or OFF by clicking the ON/OFF button.

Select Markerl or Marker2 for the cursor by clicking the
corresponding button.

The selected marker can be moved using the arrow keys (indicated
by [3] in Figure 5.12.1-4).

the cursor onto the crosspoint of the target marker on the graph (the

The marker can also be moved by moving

cursor changes to a cross icon at this time) and dragging it.

The cursor can be moved by clicking the arrow keys.
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» _JStatus

|Immediate Data

[2] =¥

4.

Measurement result display area

(3]

=l

!

Dizplay Mo, 3 2 Measurement Start :I

(. \| 2 Measuremert Complete
@ Value 2664 B & [H] 0.0052 || 2 po o [4]
@ Equation 29308 W [L] 00757 ¥ [|3 Measurement Complete —
Optimum Yth 00317 L [H] | opsozv _
Optimum BER | 1.0979E-102 Correlation[L] 96,54 % | DFEETIe | 2006mais 15:.40:57 [5]
T [L] 0.0022 Correlation[H] 9551 % | 0% | [6]
Figure 5.12.1-5 Measurement result display area (for Inmediate Data)
[1] Select “Immediate Data” or “Statistic Data”.
[2] Displays the results when a Q value is measured once.
Table 5.12.1-2 Result display items (Immediate Data)
Item Description
Q Value Measured Q value (Unit: dB/-)
Q Equation Maximum Q value error (Unit: dB/-)
Optimum Vth Threshold voltage at the optimum state (Unit: V)
Optimum BER Error rate at the optimum state
o [L], o [H] OL, OR, UL, and Ur when the Q value is calculated
w (L], u [H]
Correlation [L] Correlation coefficients of the valid plot data at the
Correlation [H] | high and low sides as a percentage (Unit: %)

Displays the measurement number of the displayed measurement
result.

Displays the measurement state as a comment.
Select the measurement time display type.

Date&Time: Displays the current date and time.
Start Time: Displays the current measurement start time.

Elapsed Time: Display the elapsed measurement time.

Displays the measurement progress as Gating.
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—otatus

Statistic Data

Total Data

Walid Data

[7] 2 Mean 33.22d8
Qo
G5 o

1 Meazurement Start

33.22 0B

— )
21 M= 3327 dB 1 Measurement Complete

2 hdin J322dB

DatesTime v | 2006/0907 21:11:24

0% |

J/

Figure 5.12.1-6 Measurement result display area (for Statistic Data)

[7] Displays the statistical measurement results obtained when a Q

value 1s measured several times.

Table

5.12.1-3 Result display items (Statistic Data)

Item

Description

Total Data

Total measurement count

Valid Data

Number of valid Q values

Q Mean

Average of valid Q values (Unit: dB/-)

Qo

Standard deviation of valid Q values (Unit: dB/-)

Q-50

Average Q value — standard deviation x 5 (Unit: dB/-)

Q Max

Maximum value among valid Q values (Unit: dB/-)

Q Min

Minimum value among valid Q values (Unit: dB/-)
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5.

Menu bar

(11 —»

[1] Menu bar
Select a File and Display menu item.

File(E2

Thresh

Histoq

Sca

Il

Dizplay Dy
Cyverlappinedoy
History r
Histogram Width
Best Fit LinetB}
Phaze Unit

2 Unit P ps

v mldl

Figure 5.12.1-7 Menu bar

Table 5.12.1-4 Menu bar configuration

Menu

Item

Function

File

Open

Opens a file. The file name is
displayed as a screen title.

Save

Data
Type

Vth vs Q Result

Saves the Vth vs Q Result
measurement results.

Phase vs Q Result

Saves the Phase vs Q Result
measurement results.

File Type | Binary

Saves results in binary format.

CSv

Saves results in CSV format.

Text

Saves results in text format.

Print

Type Of
Print List

Vth vs Q Result

Prints Vth vs Q Result
measurement results.®

Phase vs Q Result

Prints Phase vs Q Result
measurement results.*

Screen
Copy

Execute

Executes the screen copy
according to the setting in Screen
Copy — Setup.

Save
Type

Setup

BMP

Copies data in the window in
BMP format.

PNG

Copies data in the window in
PNG format.

JPG

Copies data in the window in
JPG format.

Out
put

to File

Outputs data in the window to a
file.

to Printer

Outputs data in the window to a
printer.

Save to

Opens the dialog box showing the
specified saving directory. The
saving directory can be specified
in this dialog box.
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Table 5.12.1-4 Menu bar configuration (Cont’ d)

Menu Item Function
File (continued) Initialize Initializes all the settings and measurement results.
Exit Closes the Q Analysis window.
Display Overlapping Select to configure the display settings for multiple

displays. (Selectable when multiple measurements are
performed.)

History Select to display the results of the latest 15
measurements.

Histogram Width Select to set the display width (width of one bar) in the
case of a histogram measurement.

Setting range:

log: 0.01 to 1.00 dB

Linear: 0.01 to 1.00

Best Fit Line Select whether to display or hide approximated curves.

Phase Unit When Phase vs xxx graph display is selected for the
Phase vs Q measurement, the horizontal axis unit for
the marker displayed in the Marker group box can be
switched between mUI and ps.

Linear/Log Select to switch the measurement result display
between Liner and Log.

*! The printer setting must be configured in advance in the main frame

main window.

Note:
The settings will not be read from the saved file if the file name is
changed.
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window
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Figure 5.12.2-1 Phase vs Q tab window

The Phase vs Q tab window consists of five areas.

1.

. Display control area

QO & W N

. Menu bar

Measurement graph display area
. Measurement control area

. Measurement result display area

5.12.2 Displaying results of Phase vs Q measurement in Phase vs Q tab

The setting items in each area are described below. The descriptions

about the display control area and menu bar are omitted, however,

because they are provided in Section 5.12.1 “Displaying results of

Threshold vs. Q measurement in Threshold vs Q tab window”.
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1. Measurement graph display area
[1] = Threshald v @ Phase vs @ |

[2] —pi | ¥ihvsBER(Y =Log) ] :
[B] —p» | Seale Current Mo. |1 _I? <[5 |*

(6]

hMax [1.0E-2 |=

4 —» hir I'I.IZIE-'IIII 'I

Mz ID.DBD _IQ bt 4_[7]
Step |17-r _% 1Tt
I Scale 4_[8]

Figure 5.12.2-2 Measurement graph display area

[1] Click to switch between the Threshold vs Q tab window and the

Phase vs Q tab window, changing the measurement system.
[2] Select the graph display method.
Table 5.12.2-1 Graph display items

Item X-axis (Setting range) Y-axis (Setting range)

Vth vs BER (Y = Log) Threshold voltage Log (BER)
(-3.990 to 4.0 V) (1.0 E-2 to 1.0 E-14)

Vth vs BER (Y = Log (-Ln)) Log(y/- Ln(BER))
(1.0 E-2 to 1.0 E-14)

Vth vs Q Q value

—40 to 60 (dB)
10 to 1000 (Linear)
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Table 5.12.2-1

Graph display items (Cont’ d)

Item

X-axis (Setting range)

Y-axis (Setting range)

Phase vs Q

Phase vs ¢

Phase vs

Phase (=900 to 1000 mUT)

Phase vs Opt BER

Phase vs Opt Threshold

Phase vs Correlation

Q value

—40 to 60 (dB)
10 to 1000 (Linear)

o of Gaussian
(0.0010 to 1.0000)

u of Gaussian
(=3.990 to 4.0 V)

Log (optimum BER)
(1.0 E-1 to 1.0 E-199)

Optimum threshold voltage
(-3.990 t0 4.0 V)

Correlation coefficient (0 to
100)

Specify whether to show the Max and Min value display indicated by

[4] in Figure 5.12.2-2.

Set the scales of the Y-axis on the graph.

Select the number of the measurement number displayed as a

graph.

Click this button to adjust the scale so as to optimize the

measurement result position.

Set the scales of the X-axis on the graph.

Specify whether to show the Max and Step value display indicated

by [7] in Figure 5.12.2-2.
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2.

Measurement control area

| =top

__________________________________

— Condition
Slot

[2] —-blsn:ﬂ vI

Meazurement Range

[3] _’I"-""'-ﬂdth il I Center

Step Span
=2 =
FineiZoarze

(3] —-’IFine il I

Error Threshold

[6] —->|E-3 vI to

Calculation Threshold

[7] —-}lE-S vI ko

Auto =earch

Carrelation Fitter

[8] —.r| Ol |au = g

-
[2000 =]

|oFF

E| =

Current I on

— [9]

—[10]

Figure 5.12.2-3 Measurement control area

Start button:
Stop button:
Close button:

Start measurement.

Stop measurement.

Close the measurement window.

Select the chassis or slot to be measured from the list box.
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(3]

Select the measurement range from the list box and textboxes in

Measurement Range.

Range: The measurement range can be specified by entering the
measurement start value, end value, and variation width
(step).

Width: The measurement range can be specified by entering the

center value, span, and variation width (step).

Start: Set the measurement start position when Range is
selected

(=1000 to 999 mUI, in 1 mUI steps).
End: Set the measurement end position when Range is selected

(=999 to 1000 mUI, in 1 mUI steps).
Center: Set the center position when Width is selected

(=999 to 999 mUI, in 1 mUI steps).
Span: Set the span when Width is selected

(2 to 2000 mUI, in 1 mUI steps D)
Set the measurement step in the Step textbox.
Setting range: 1 to 200 mUI, in 1 mUI steps
Select “Fine” or “Coarse” from the list box to set the error count and
threshold variation step.
Fine: Error count: 100, Threshold variation step: 1 mV steps
Coarse: Error count: 1, Threshold variation step: 5 mV steps
Specify the error rate range (upper limit and lower limit values) for
the Q measurement from the Error Threshold list box.
Specify the error rate range (upper limit and lower limit values) for
calculating the Q value from the Calculation Threshold list box.
Set the minimum correlation coefficients with which the measured Q
value is valid, in the Correlation Filter textbox.
If either the correlation coefficient at the Top or that at the Bottom
becomes less than the set value while the Correlation Filter function
is enabled (ON), the measured Q value will become. invalid.
Specify whether to execute Auto Search at the start of Auto Search

measurement.
OFF: Auto Search is not executed.
Threshold: Auto Search is executed for the threshold voltage.

[10] Select the graph update timing.

ON: The graph is updated for each second.
OFF: The graphs is updated at the end of measurement.
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3. Measurement result display area

—otatus
(1] =¥ | Display ra. 1 Phase 333 mUl €— [3] |2 ieasurement Start ]
(1 Walue | 26.02 dB o [H] | 0.0043) 2 Messurement Complete [4]

. 3 Meazurement Start
a Efzquatlcun | 077 dB pLl OTE3 Y [ amont Ston
[2] —pp|Optimum Vih | 0022w pH] 0.0743 ¥ :
Optimum BER: | 2.9085E-089 Correlstion]L] G817 % |DateaTime  >|| 20088105 15:45:08 [5]

o L] | 0.0028 Correlation[H] 9977 % | 0% | [6]

Figure 5.12.2-4 Measurement result display area

-

[1] Displays the measurement number of the displayed measurement
result.

[2] Displays the results of each phase measurement.

Table 5.12.2-2 Result display items

Item Description
Q Value Measured Q value (Unit: dB/-)
Q Equation Maximum Q value error (Unit: dB/-)
Optimum Vth Threshold voltage at the optimum state (Unit: V)
Optimum BER Error rate at the optimum state
o [L], o [H] OL, OR, UL, and Ur when the Q value is calculated
w (L], u [H]
Correlation [L] Correlation coefficients of the valid plot data at the
Correlation [H] | high and low sides as a percentage (Unit: %)

—
&,

Displays the measured phase of the displayed measurement result.

=

Displays the measurement state as a comment.

—
i)

Select the measurement time display type.

Date&Time: Displays the current time.
Start Time: Displays the current measurement start time.
Elapsed Time: Display the elapsed measurement time.

[6] Displays the measurement progress as Gating.
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5.13 Bathtub Function

The Bathtub function has the following features.

e Provides rich graph displaying modes.

e Calculates Td, DJ, Rd, as well as optimum phase and optimum bit
error rate.

e C(Calculates J2 and J9.

To use the Bathtub function, click the Auto Measurement module
function button, and then select Bathtub. Refer to the MX180000A
Signal Quality Analyzer Control Software Operation Manual for details.

The followings are notes for Bathtub measurement.

Notes:
¢ Bathtub measurement cannot be performed for the following

cases.

e When Burst is selected in the Pattern Sequence area on the
Misc tab.

¢ During Auto Adjust

e When Auto Sync is set to OFF.

¢ When Input Condition is set to Differential 100 Ohm.

e For accuracy, start Bathtub measurement after the operations
below.

e Execute Calibration in the Clock delay setting items.
e Turn Off Jitter Input in the Clock delay setting items.
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5.13.1 Displaying Bathtub measurement results in Bathtub window

1 —

Mz IQDD _I; mul
Step |14D _,;‘ miJl

;ﬂarkar

IS I
cale A

x|
» Start | Stap | Close
—IPhasa v3 BER(Y = Log) I Condcition
[ curertho. [z = auto Scale | | it
|stota ED |
e I‘I'UE'3 ]' Measuremert Mode
mno fioes <] [Repeat =]
Times |2 _|::l Interyval |1 _Ij ]
1
Threshald Auta Search
[0247 v Jorr |
Phase Resolution Jitter Calculstion Setting
[1 o e[z 5

Fine/Coarse

ICDarse j

Lowwer Error Threshald
E-& VI

J2 Measurement

[Estimate =]

Calculation Errar Threzhald Current

o

E-5 'l o IE—S -

—
Status

—Immeciate Data Statistic Data
n
Cursar l J opt. Phase 282.85 mUl | Total Data 2 |1 Measurement Start
Pant |, = = 1 Meazurement Complste
% Cipt. BER =1.0E-199 | Valid Data
OMIOFF  Select |2 Measurement Start
TIE-12) 208.52 mUl | TJ mean 20747 mUl | 2 Measurement Complete
3 pA OFF | prarier | ----- DHE12) [ 11365mll | D mean 11666 Ll
Iarker2 | ----- RJ(E-121 5.52 mUl | R mean B.E2 mUl
5Maker S22 5E-3) 157.06 mUl | J2 mean 15798 [Eopsed Tme =] [ o000:0034
L Jar2 5E-10) 13533 mll | 93 mean | 194 62mll 0% |
Figure 5.13.1-1 Bathtub window

The Bathtub window consists of five areas.

Ot &~ W DN

. Menu bar

. Display control area

. Measurement control area

. Measurement graph display area

. Measurement result display area

The setting items in each area are described below.
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1. Measurement graph display area

[1]—> [|Phase vs BER(Y =Low) v |
[2]—p> | [Scale

Current ko, m [4] | AutoScale H—[5]

Max |1 0E-3 -

[31—

o

htin  {1.0E-3 hd

Mol |1EIEIEI _% il g [6]
Stepl 200 _% miJl
IScaIe 4—[7]

Figure 5.13.1-2 Measurement graph display area

[1] Select the graph display method.
Table 5.13.1-1 Graph display items

Item

X-axis (Setting range)

Y-axis (Setting range)

Phase vs BER (Y = Log)

Phase vs BER (Y = Log (-Ln))

Phase
(=900 to 1000 mUT)

Log (BER)
(1.0 E-2 to 1.0 E-14)

Log(/- Ln(BER))

(1.0 E-2 to 1.0 E-14)

Histogram

16, 32, 64, 128, 256

Error distribution
(1.0 E+6 to 1.0 E+14)

[2] Specify whether to show the Max and Min value display indicated by
[3] in Figure 5.13.1-2.

[3] Set the scales of the Y-axis on the graph.

[4] Select the number of the measurement number displayed as a

graph.

[5] Click this button to adjust the scale so as to optimize the

measurement result position.

[6] Set the scales of the X-axis on the graph.

[7] Specify whether to show the Max and Step value display indicated
by [6] in Figure 5.13.1-2.
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2.

[1]

Measurement control area

[1] > > Startl Stop | Cloze
— Condtion . T
Slot

[2] — |siot4 ED =

Meazurement Mocde

[3] —» IRepeat vI
Times |2 _lj Irteral |1 _l: =

Threshald Auto Search

[4] — [027 H ¥ [oFF v le—9]
Phaze Rezolution Jitter Calculstion Setting

5] — [+ Hmn E[az = [11]
Fine/Coarse J2 Messurement

[6] = ICl:narse j IEstimate j: [12]
Lowver Error Threshold

7 — [z 7]
Caleulation Error Threshold Current

8] —* s =l fe5 =] | ON  <«—[10]

Figure 5.13.1-3 Measurement control area

Start button: Start measurement.
Stop button: Stop measurement.
Close button: Close the measurement window.

Select the slot to be measured from the Slot list box.

Select the measurement mode from the Measurement Mode list box.

Single: Measurement is finished when it is performed once.

Repeat: Measurement is finished when it is performed for the

specified number of times.

Untimed: Measurement is performed continuously from the

measurement start instruction to the measurement end

instruction.

Times: Set the measurement count when Repeat is selected

(2 to 1000 times).

Interval:  Set the measurement interval time when Repeat or

Untimed is selected (0 to 9999 seconds).
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(6]

Set the data threshold position for measurement in the Delay
textbox.
Setting range: —3.5 to +3.3 V, in 0.001 V steps (for Single-Ended)

-3.0t0 3.0V, in 0.001 V steps (for Differential)
Set the phase variation step for measurement in the Phase
Resolution textbox.
Setting range: 1 to 100 mUI, in 1 mUI steps
Select “Fine” or “Coarse” from the list box to set the error count.
Fine: Error count: 100
Coarse: Error count: 3
Specify the error rate range for the measurement from the Lower

Error Threshold list box.

Select the range (lower limit and upper limit values) used for
calculating the error rate range for the measurement and Best Fit
Line, from the Calculation Error Threshold list box.

Note that the lower limit is restricted by the setting of [7].

Specify whether to execute Auto Search at the start of Auto Search
measurement.

OFF: Auto Search is not executed.

Phase: Auto Search is executed for phase.

Threshold & Phase: Auto Search is executed for both the threshold
voltage and phase.

Phase (Fine): Phase Auto Search is executed in the Fine mode.
Threshold&Phase (Fine): Threshold and Phase Auto Search are
executed in the Fine mode.

[10] Select the graph update timing.

ON: The graph is updated for each second.
OFF: The graph is updated at the end of measurement.

[11] Set the error rate used in the jitter calculation at Jitter Calculation

Setting.
Setting range: E-7 to E-20
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When setting J2 Measurement, select calculation method for J2

[12]
Estimate: Estimates J2 value using Best Fit Line
calculated by the setting of Calculation Error
Threshold.
Actual: Find the closest point to 2.5E-3 in BER
measurement, and calculate J2 value. In this

setting, the measurement time is longer than
Estimate due to repetition of BER measurement.

To measure J2 value more accurately, select

Actual.
For calculation of J2 Estimate/Actual, refer to Figure 5.13.1-4.

J2=TJ(2.5E-3) =UI - t(2.5E-3) :Bathtub curve
J9=TJ(2.5E-10) =UI - t(2.5E-10) |  sssssssss :Best Fit Line

t(2.5E-3):Estimate

N
]

t (2.5E-3):Actual

V

t(2.5E-10):Estimate

\ 4

Phase

Figure 5.13.1-4 J2 Calculation
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3. Display control area

—harker

1 & St - &

11 —» ursor Step IFree I iIJ;I 3]
ORIOFF Select ﬂ

2] —> EI Marker1| __________
EI Marker2| __________

& Marker 00000 eee—- -

Figure 5.13.1-5 Display control area

[1] Select the cursor movement method from “Free” (minimum

resolution) or “Point” (measurement point).

[2] Set the marker ON/OFF by clicking the ON/OFF button.
Select Marker1 or Marker2 for the cursor, by clicking the
corresponding button. The selected marker can be moved using the
four arrow keys described below [3]. The mouse cursor will turn to a
“Cross Icon” when placed on the cross point of two markers and then
you can move the icon by dragging.

[3] The cursor can be moved by clicking the arrow keys.

5-187



Chapter 5 Operation Method

4. Measurement result display area

( immediteData ——— StatisticData \etatus-
Opt.Phase | 282.85mUl | Totsl Data | 2 [[1 measurement Start
—— T 1 Measurement Complete
Opt. BER |  =1.0E-199 | VaiidDsta | BN > Measivameart Start 2]
TJE12) | 20852mUl | TJmean 20717 mUl § 2 Measurement Complete

[1] —>| |ouE122 | 11385mi | DImean 116,68 mU 5
RIEA2) | §92mul | Rimesn | 6.62 mui —— (3]
] | Elapsed Time v |4 0000.00.34

J2256-3) | 157.08mUl | J2mean 157.98 mUI
Ja2SE-10)| 19539 mUl | J9mean 194,62 mUl J0% | «—[4]

Figure 5.13.1-6 Measurement result display area

[1]-1 Immediate Data field
Displays the results when Bathtub measurement is performed once.

Table 5.13.1-2 Result display items (Immediate Data)

Item Description
Optimum Phase Optimum phase value
(Display format: XXX.XX (ps) or XXX (mUTI))
Optimum BER Optimum error rate (Display format: X.XXXXE-XXX)
TJ(Total Jitter) Total jitter calculated from Bathtub curve

(Display format: XXX.XX (ps) or XXX.XX (mUI))

DJ(Deterministic Jitter) | Deterministic jitter calculated from Bathtub curve
(Display format: XXX.XX (ps) or XXX.XX (mUI))

RJ(Random Jitter) Random jitter calculated from Bathtub curve
(Display format: XXX.XX (ps) or XXX.XX (mUI))
J2(2.5E-3) J2 calculated from Bathtub curve (Estimate)

J2 calculated from BER measurement point. (Actual)
(Display format: XXX.XX (ps) or XXX.XX (mUI))

J9(2.5E-10) J9 calculated from Bathtub curve
(Display format: XXX.XX (ps) or XXX.XX (mUI))

Notes:
e No values will be displayed for Optimum Phase and Optimum
BER, TdJ, DJ, RJ unless at least three measurement points are
set for both the Phase + and — sides within the range set from
the Calculation Error Threshold list box.

e E-xx' Displays error rate (E-7 to E-12) used to calculate jitter
set at [Jitter Calculation Setting].

e J2value may vary according to the calculation method selected
in J2 Measurement. Select Actual to measure J2 value more

accurately.
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[1]-2 Statistic Data field
Displays the statistical measurement results obtained when

Bathtub measurement is performed several times.

Table 5.13.1-3 Result display items (Statistic Data)

Item Description

Total Data Total measurement count (Display format: XXXX)

Valid Data Number of valid measurement results
(Display format: XXX.XX(ps) or XXXX)

TJ mean Average of total jitter measurement
(Display format: XXX.XX(ps) or XXX.XX)
DdJ mean Average of deterministic jitter measurement
(Display format: XXX.XX(ps) or XXX.XX)
RJ mean Average of random jitter measurement
(Display format: XXX.XX(ps) or XXX.XX)
J2 mean Average of J2
(Display format: XXX.XX (ps) or XXX.XX (mUTI))
J9 mean Average of J9

(Display format: XXX.XX (ps) or XXX.XX (mUI))

[2] Displays the measurement state as a comment.

[3] Select the measurement time display type.

Date&Time: Displays the current time.
Start Time: Displays the current measurement start time.
Elapsed Time: Display the elapsed measurement time.

[4] Displays the measurement progress as Gating.
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5. Menu bar

[1] —» [FiletE) | DizsplayiD)

Hiztary (H

Phase Unit{F)

Scale

Oyet]appinedoy

—IF‘h -~
B[ Eest Fit Line(B)

3

b+ OFF

Figure 5.13.1-7 Menu bar

[1] Select File and Display menu item.

Table 5.13.1-4 Menu bar configuration

Menu

Item

Function

File

Open

Opens a file. The file name is
displayed as a screen title.

Save

Data
Type

Phase vs Q BER
Result

Saves the Phase vs Q BER Result
measurement results.

File Type | Binary

Saves results in binary format.

CSV

Saves results in CSV format.

Text

Saves results in text format.

Print

Type Of
Print
List

Phase vs Q BER
Result

Prints Phase vs Q BER Result
measurement results.

The printer setting must be
configured in advance in the
mainframe main window.

Screen
Copy

Execute

Executes the screen copy
according to the setting in “Screen
Copy” — “Setup”.

Save BMP

Type

Setup

Copies data in the window in BMP
format.

PNG

Copies data in the window in PNG
format.

JPG

Copies data in the window in JPG
format.

Out
put

to File

Outputs data in the window to a
file.

to Printer

Outputs data in the window to a
printer.

Save to

Opens the dialog box showing the
specified saving directory. The
saving directory can be specified
in this dialog box.

Initialize

Initializes all the settings and
measurement results.

Exit

Closes the Phase vs Q BER Result
screen.

5-190




6.13 Bathtub Function

Table 5.13.1-4 Menu bar configuration (Cont’ d)

Menu

Item

Function

Display

Overlapping

Select to configure the display
settings for multiple displays.
(Selectable when multiple
measurements are performed.)

History

Select to display the results of the
latest 15 measurements.

Best Fit Line

Select whether to display or hide
approximated curves.

Phase Unit

When Phase vs BER (xxx) graph
display is selected for the Phase
vs Q BER measurement, the
horizontal axis unit for the
marker displayed in the Marker
group box can be switched
between mUI and ps.

Note:

The settings will not be read from the saved file if the file name is

changed.
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5.14 Multi Channel Function

When multiple MU181040A modules are installed into the
MP1800A/MT1810A, synchronized operation of multiple channels is
enabled. Multi-channel functions include the Combination function.

Combination Function Types

(1) 4ch Combination: when four PPG/ED modules installed

(2) 25Gx2ch Combination: when four PPG/ED modules installed
(3) 2ch Combination: when two or more PPG/ED modules installed

Channel Synchronization Function Types

(1) 12.5G Channel Synchronization: when two or more PPG modules
installed

(2) 25G Channel Synchronization: when four PPG modules installed

5.14.1 Combination function
Using multiple MU181020A and/or MU181040A/B modules, the

Multi-channel function synchronizes the generation and reception of
patterns between modules, to evaluate 25 Gbit/s, 40 Gbit/s and PON
applications. For the 25 Gbits/s MUX/DEMUX, refer to the
MU182020/21A Operation manual or MU182040/41A Operation Manual.
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5.14.2 Combination Setting

To use the Multi-channel function, click the [Combination Setting]

module function button to open the Combination Setting dialog box for

setting. For details, refer to Section 5.3.3 "Combination setting" in the
MX180000A Operation Manual.

Combination Setting

Operation
" Independent

* Comhination | Cancel |

Slat Mo, Combingtion Mame
J4ch = "
Slot1 g|2ch 1 M1 52041 A 25Ghitis 2ch DEMUX
Shot 2 dch 1 M1 52041 A 25Ghitis 2ch DEMUX
SOt 3 e o e} M E10404 12 5Ghits ED
Slot 4 M E10404 12 5Ghits ED
Shot 5 deh ED M E10404 12 5Ghits ED
Slot & M E10404 12 5Ghits ED

Figure 5.14.2-1 Combination Setting dialog box

Table 5.14.2-1 Screen Layout of Combination Setting

Operation Settings

Contents

Independent Select when performing MU181020A/B or
MU181040A/B independently
Combination 2ch Select when performing 25G tests
4ch Select when performing 40 tests
25Gx2ch Select when generating/receiving 25G 2 Ch data
Combination
Channel 12.5G CH Sync Select when always outputting with
Synchronization synchronized header bit for PON applications,

ete.

25G CH Sync

Select when always outputting with
synchronized header bit between two 25G
channels.

Confirm the selected operation by pressing the [OK] button.
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5.14.3 ED Result All dialog box

The ED Result All dialog box shows the error measurement results for

each MU181040A module inserted, Combination measurement results,

and Logging results.

o ||| =2 B 2] &

Click the [ED Result All] module function button.

ED Result All

Figure 5.14.3-1

> =]

ED Result All button

File

—|ErrortA\arm _|i

Clase |

Select Histary Reset | 2008n2727 182417
Iten | Error Rate Errer Count | Clock Count |
F§ 1-Coubinationl-Total Z.0000E-01 1000000 5000000
E§ slotl-Total 2. 0000E-01 1000000 5000000
° INg 2.0000E-02 400000
° OMI 1.z000E-01 500000
# § slotz-Total Z.0000E-01 1000000 000000
[ § 810t3-Total z.0000E-01 1000000 5000000
[ § 51ot4-Toral 2.0000E-01 1000000 5000000

Figure 5.14.3-2 ED Result All dialog box
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5.14.3.1 Setting and result display of Error/Alarm measurement

This section describes the setting and result display of Error/Alarm

measurement.

ED Result All
[1 ] —p File
Erroriflarm ¥ !, RJ !.hJI :r—
”‘ Cloze
Selact History Reset P Start| W Sto 200601 2727 16:25:44
21 e

[7]

Ttem

o INZ

@ OMT

o INS
° OMT

[4] o INS

o INS
@ 0MT

BB 1-coubinationl-Toral
F # 8locl-Total

F# 8lot2z-Total
E§ Slot3-Total

B §slot4-Total

Z. E-01
2.0000E-0Z
1. Z000E-01
Z.0000E-01
2.0000E-0Z
1. Z000E-01
Z.0000E-01
2.0000E-0Z
1. Z000E-01
Z.0000E-01
2.0000E-0Z
1. Z000E-01

Clock Count

101 S000000
400000
AO0000

1000000
400000
&O0000

1000000
400000
&O0000

1000000
400000
&00000

S000000

S000000

S000000

KT i
Figure 5.14.3.1-1 Error/Alarm measurement results
[1] Menu bar
Table 5.14.3.1-1 Menu bar configuration
Menu Item Function
File Save Data Type | Error/Alarm Result Saves the Error/Alarm Result
measurement results.
Error/Alarm Logging Saves the Error/Alarm Logging
measurement results.
File Type | CSV Saves the results in CSV
format.
Text Saves the results in text format.
Print Type Of Error/Alarm Result Prints the Error/Alarm Result
Print List measurement results.

The printer setting must be
configured in advance in the
mainframe main window.

Error/Alarm Logging

Prints the Error/Alarm Logging
measurement results.

The printer setting must be
configured in advance in the
mainframe main window.
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Note:

changed.

The settings will not be read from the saved file if the file name is

[2] Switches display between Error/Alarm and Logging.

[3] Click the [Select] to display the dialog box for selection of the display
items for Error/Alarm measurement.

appear in the measurement results display area [4].

The i1tems selected here

Use the

up/down cursor buttons to change the display order of the

measurement items.

Figure 5.14.3.1-2 Error/Alarm measurement item selection dialog box

Errar Caul

Clock Court
Fredquency

Error Interval

%Error Free Interval
Clock Lozs Alarm

O clack Lozs Interval
CR Unlock &larm

[ CR Unlock Interwal
Sync Loss Alarm

O &ync Loss Interval
O Error Alarm

O Threshold El = 1.0E-3
O Threshold El = 1.0E-4
O Threshold El = 1.0E-5
O Threshold El = 1 0E-6
[ Threshald El = 1 0E-7
[ Threshald El = 1 0E-5

[ threshold El == 1.0E-5
[ Threshald EF1 = 1 0E-3
[ Threshald $4EF1 = 1 0E-4

[ Threshald %6EF = 1.0E-5
[ Threshald %6EF = 1 .0E-&
[ Threshald %EF) = 1.0E-7
[ Threshald %EF) = 1 .0E-&
[ Threshald %EFI == 1 0E-5
[ Performance EC

[ Performance ES

[ Pertormance EFS

[ Pertormance SES

[ Performance Did

[ Periormance US

[ Performance %ES

[ Periormance %EFS

[ Periformance %SES

[ Performance 40k

[ Performance %5

O DateaTime

Start Time

Elapsed Time

Remaining Time

1]
]

Ok

Cancel

Set All

e

Reset All
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Table 5.14.3.1-2 Error/Alarm measurement display item list

Item

Function

Error Rate

Displays the error rate.

Error Count

Displays the error count.

Clock Count

Displays the clock count.

Frequency

Displays the frequency.

Error Interval

Displays the error interval count.

%Error Free Interval

Displays the error free interval rate.

Clock Loss Alarm Displays the monitored Clock Loss occurrence state.

Clock Loss Interval Displays the Clock Loss interval count.

CR Unlock Alarm Displays the monitored clock recovery unlock
occurrence state.

CR Unlock Interval Displays the clock recovery unlock interval count.

Sync Loss Alarm

Displays the monitored Sync Loss occurrence state.

Sync Loss Interval

Displays the Sync Loss interval count and monitored
occurrence state.

Error Alarm

Displays the monitored error occurrence state.

Threshold EI %EFI

Displays the threshold EI %EFI measurement results.

Error Performance

Displays the error performance measurement results.

Date&Time Displays the current time.
Start Time Displays the measurement start time.
Elapsed Time Displays the measurement elapsed time.

Remaining Time

Displays the measurement remaining time

[4] Measurement result display area

Displays the measurement items selected in [3].

Use the scroll bar

to view all display items if some of them are not displayed.

Combination status and result for each slot are displayed as shown

below.

ex.: In case of 4 Ch Combination
1 — Combinationl — Total
Slot1 — Total

INS
OMI

Slot2 — Total

[5] Resets the Error/Alarm display history data.

[6] Starts/stops measurement.

The same function as the [Start/Stop] module function button.

[7] Close button

Closes the ED Result All dialog box.
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5.14.3.2 Setting and result display of logging

This section describes the setting and result display of Logging.

[5]
1

[6]

Clear F

L~1

Test Pattern
Slot Information
Test Pattern
Slot Information
Test Pattern

05712427 18:26:56

Fla/27 18:26:54
ENI' ER/EC (NONTEAN)
Z006/12/27 18:26:51
END ER/EC (0MI)
2006/12/27 18:26:52
END' ER/EC (TRAN]
2006/12/27 18:26:16
Z006/12/27 18:26: 20
End Tine

2006/12/27 18:26: 281
Clock Loss Interwal
2006/12/27 18:26:57
Z006/12/27 18:26: 25
CR Unlock Interval
2006/12/27 18:26:16
2006/12/27 18:26:85
Sync Loss Interwal
Z006/12/27 18:26:27
INT Clock Count
2006/12/27 18:26:33
INT ER/EC(INS)
2006/12/27 16:26:28

Unit0l,Conbinationdl,3lot0l0

PRE3 2*+15-10

Unit0l,Combination0l, $1ot0z0

PRES 2*15-10

Unit0l,Conbinationdl,31lot030

PEBS 2*15-10

Unit0l,Combination0l, 31ot040

FRES z~15-10

nit0l CombinationOl Slot0l0

Unit0l Cowbination0l 5lot020
FERERERERE  REEEEELELA]]

Unit0l CombinationOl 31ot030
FERERERERE  REREREAEAD]

nit0l CombinationOl Slot040
FERERERERE  REEEEELELA]]

UnitOl Cowbination0l Slot0l

Unit0l Combination0l Jlot0l
2006412727 18:26:150

nit0l CombinationOl Slot020
1000

UnitOl Cowbination0l 5lot030

Unit0l CombinationOl 31ot030
1000

nit0l CombinationOl Slot04

nit0l CombinationOl Slot040
1000

Unit0l CombinationOl 31ot010
1000

Unit0l CombinationOl Slot0lO
FERERERERT RETETETETAL

UnitOl Cowbination(l 5lot020

CR Unlock: Ocour
Sync Loss:0Occurd

Clock Loss:0ccurd

Cloze

Figure 5.14.3.2-1

[1] Menu bar

Refer to Table 5.14.3.1-1 “Menu bar configuration.”

Logging results

[2] Turns the logging function on/off.

[7]
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[3] Click the [Condition] to display the dialog box for selection of the
logging items. The items selected here appear in the measurement
results display area [4].

Refer to Table 5.1.7-1 “Items in Log Condition setup dialog box” for
details on the logging items.

Log Condition

Gating Period |W vI Ok

—tem Select Cancel
[+ Slot Information

Set Al
[+ Test Pattern

Reset All

Hagts

v Start Time [+ End Time

[+ Error Rate £ Erraor Court
[+ El{ %%EFI

¥ Freguency W Clock Court

¥ Alarm Qocur § Alarm Recover

¥ Alarm Intereal

¥ 1 Second Data

Error Threshald == 0 -

Souelch I oM

[+ Data Threshold ¥ Clock Phase

Figure 5.14.3.2-2 Logging item selection dialog box

[4] Displays the logging results.
[5] Deletes the logging results.
Clicking this button displays the confirmation window for clearing.

[6] Starts/stops measurement.
The same function as the [Start/Stop] module function button.

[7] Close button
Closes the ED Result All dialog box.
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Chapter 6 Measurement Example

This chapter provides measurement examples using the MU181040A.

6.1  Measuring Optical Transceiver Module

(error rate measurement using PRBS pattern)............. 6-2
6.1.1 Testmethod.......cccooviiiiii 6-2
6.2 Measuring 1:4 DEMUX (reception of 40 Gbit/s PRBS
pattern using four MU181040A units).......ccc.ccoeeuvveeennn. 6-5
6.2.1 Testmethod........cccooiiiiiiiiii 6-5
6.3 Burst Measurement ..........ccocoiiiiiiniii e 6-9
6.3.1 Testmethod........cccoeiiiiiiiii 6-9
6.4 ONU-OLT Uplink Test (Burst signal error rate
MEASUMEMENT)...coiiiiiiiiiiii e 6-12
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6.1 Measuring Optical Transceiver Module (error rate
measurement using PRBS pattern)

This section provides an example of how to test the light receiving
sensitivity at the reception side of an XFP optical transceiver module by
using the MP1800A Signal Quality Analyzer (hereafter, referred to as
“MP1800A”).

6.1.1 Test method

The following shows a test example where the MU181020A, MU181040A,
and MU181600A Optical Transceiver (XFP) (hereinafter, referred to as
“MU181600A”) are mounted onto the MP1800A.

The options configuring the test system are as follows:

MP1800A-014
MU181020A-001/-x11
MU181040A-002/-x20/-x30

1. Ground the MP1800A and the device under test (DUT).
2. Connect the power cables.

3. Turn on the MP1800A, and set the measurement conditions as
follows.

1)  Adjust the data output interface for the MU181020A to the
input of the MU181600A. In the Output tab window of the
MU181020A, select Data/XData and set Tracking to ON. The
Data/XData amplitude and offset setting are applied commonly
after this. At this time, be sure to set Output to Off.

2) Set a test pattern.
Select a test pattern in the Pattern tab windows of the
MU181020A and MU18040A.

3) Connect the MU181600A and MU181020A. If the XFP module
of the MU181600A requires the reference clock, make the
setting on the Misc tab window of the MU181020A so that a
1/64 divided clock is output from the AUX Output connector.

4) Select CMU Bit Rate for the operating bit rate in the Output
tab window of the MU181020A.
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5) Input an optical signal from the MU181600A to the DUT, and
input the electrical differential data from the DUT to the
MU181040A.

Select the termination condition by using the Data Amplifiers
setting on the Input screen of the MU181040A. Since the XFP
module is connected with the differential interface, select
“Differential 100 ohm” and “Tracking”.

6) Specify the clock for error measurement.
In the Clock field on the Input tab window of the MU181040A,
select “Recovered Clock” from the Selection list box and specify

the operating bit rate.
7) When the setting procedure is completed, turn off the MP1800A.

Connect the MP1800A and DUT.

Connect the I/0 signals using the supplied coaxial cables (cables
equivalent to the supplied ones can also be used). At this time,
short the core of the cables using a thin pointed metal stick, such as
tweezers, before connection. See Figure 6.1.1-1 for connection of
the instruments.

Check that the reception data output level of the XFP module (DUT)
falls within the data input range of the MU181040A. If not, adjust

the output level using an attenuator.

Turn on the measuring instruments in the following order:
MP1800A — DUT

MP1800A
MU181020A 50 0 term |RefCK-  DUT
AUX Out Ref CK+ (XFP Rx)
L
Data D
XData o
MU181040A
Data RD+
XData j RD-
MU1816000A
TD-
TD+ j;
Optical Output m | Optical m >
S 7 pATT A

Figure 6.1.1-1 Connection diagram for XFP module evaluation
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/A CAUTION

The DUT may be damaged if a signal line is connected or
disconnected while the output is ON. Be sure to set the
output OFF before changing the cable connection.

Enable the signal output.

Set Data/XData to ON in the Output tab window of the MU181020A.
Also, in the Setup tab window of the MU181600A, select “ON” from
the Optical Output list box and set the [Output] module function
button to “ON”.

Set the optimum thresholds for the MU181040A. When the Auto
Adjust function is enabled by clicking the [Auto Adjust] module
function button, the thresholds are automatically adjusted and set to

optimum values for the DUT.

Open the Result tab window of the MU181040A. Measurement can
be started and the BER measurement results can be viewed from
this window.

To measure the light receiving sensitivity of the DUT, confirm that
the DUT operates normally, change the optical power to the DUT
using an Optical P-ATT, and measure the BER at this time using the
MU1801040A.
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6.2 Measuring 1:4 DEMUX (reception of 40 Gbit/s PRBS
pattern using four MU181040A units)

6.2.1 Test method

This section provides an example of how to test the performance of the 40
GHz band 1:4 DEMUX IC by using two MP1800A units.

The following shows a test example where two MP1800A mainframes are
prepared. In this example, four MU181020A units and one MU181800A
12.5 GHz Clock Distributor (hereinafter, referred to as “MU181800A”)
are mounted onto an MP1800A unit, and four MU181040A units are
mounted onto the other MP1800A mainframe.

The units and options configuring the test system are as follows:

MG3695C Synthesizer (hereinafter, MG3695C)
MP1803A 43.5 G Multiplexer (hereinafter, MP1803)

Tx: MP1800A, MP1800A-015, MU181020A-002/x30 x 4, MU181800A
Rx: MP1800A, MP1800A-015, MU181040A-001 x 4

1. Ground the MP1800A, device under test (DUT), multiplexer, and

synthesizer.
2.  Connect the power cables.

3. Turn on the MP1800A on which the MU181020A units are mounted,

and set the measurement conditions as follows.

1)  Click the [Combination] module function button to open the
Combination Setting dialog box. In this dialog box, select

“Combination” for Operation and set “4ch Combination.”

2) Connect the MG3695C, MP1803A, and MP1800A. Be sure to
set the output of each measuring instrument to OFF before

connection.

3) Set a test pattern to PRBS31.
Set a test pattern to be transmitted. Select PRBS31 in this
example. Inthe MU181020A Pattern tab window, select
“PRBS” from the Test Pattern list box and select “231 — 1” from
the Length list box.

4)  Set the operating frequency for the MG3695C. Set 39.81312
GHz in this example.
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4. Turn on the MP1800A, on which the MU181040A units are mounted,
and set the measurement conditions as follows.

1)  Adjust the data input interface for the MU181040A to the
output of the DUT.

2) Set a test pattern. In the MU181040A Pattern tab window,
select the test pattern that is selected in the MU181020A
Pattern tab window.

3) Inthe MU181040A Input tab window, select “Recovered Clock”
from the Selection list box in the Clock area and set the Clock
frequency to 9.9540 Gbit/s.

5. Connect the measuring instruments and the DUT.

Be sure to set the output of the DUT to Off before connection.

Connect the I/0 signals using the supplied coaxial cables (cables

equivalent to the supplied ones can also be used). At this time,

short the core of the cables using a thin pointed metal stick such as
tweezers before connection.

See Figure 6.2.1-1 for connection of the instruments.

Check that the input level of the 1:4 DEMUX IC (DUT) falls within

the data input range for DUT. If not, adjust the input level, using
the MP1803A level variable or attenuator.
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MP1800A

Y

Data In

CKln

¥

(1:4 DEMUX IC)

MP1803A
Clock In MU181020A Data 1 >»| Data 1
Out
Cockin  MU181020A Data 2 >| Data 2
u
Data Out
B Clock In MU181020A Data 3 >»| Data 3
Out
. CK Out
Clockin  MU181020A Data 4 »| Data 4
Out
MUTBT800A  cioakin | 1/4 Clock
Clock Out 1-4 1/1 Clock In
MG3695C Synthesizer
DUT Data 1 Out

Data 2 Out

\ 4

Data 3 Out

Data 4 Out

MP1800A

Datat In MU181040A
Data2 In MU181040A
Data3 In MU181040A
Datad In MU181040A

Figure 6.2.1-1 Connection diagram for 1:4 DEMUX IC evaluation
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6. Turn on the measuring instruments in the following order:
MP1800A, on which the MU181040A units are installed - DUT —
MP1803A — MP1800A on which the MU181020A units are installed

/A CAUTION

The DUT may be damaged if a signal line is connected or
disconnected while the output is ON. Be sure to set the
output OFF before changing the cable connection.

7. Enable the signal output of the MU181020A (ON).
Set Data/XData to ON in the MU181020A Output tab window, and
click the [Output ON/OFF] module function button to set it to “ON”.

8. Adjust the threshold voltage and phase of the MP1803A to the
optimum values, using the 1/1Clock and Vru knobs of the MP1803A.

9. Set the threshold voltage for the MU181040A.

10. The BER measurement results are displayed in the MU181040A

Result tab window. No error is detected if there is no failure and

the connection and settings are correct.
11. Confirm that the DUT operates normally. If so, margin

measurement can be performed for the DUT by changing the output
level and offset of the MP1803A Multiplexer.
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6.3 Burst Measurement

6.3.1 Test method

This section provides an example of how to execute an optical circulating
loop test by using the MP1800A.

A typical system for the optical circulating loop test is shown in Figure
6.3.1-1. 'The following shows a test example where the MU181000A,
MU181020A, and MU181040A are mounted onto one MP1800A
mainframe.

The options configuring the test system are as follows:

MP1800A-014,
MU181020A-002/x11/x30,
MU181040A-002/x30

1. Ground the MP1800A and device under test (DUT).
2. Connect the power cables.

3. Turn on the MP1800A and set the measurement conditions as
follows.

1)  Set the frequency for the MU181000A to 9.95328 GHz.
2) Inthe MU180120A Misc tab window, set as follows.
In the Pattern Sequence area:
e Select “Burst” from the Pattern Sequence list box
e Select “Internal” from the Source list box
e Select “Consecutive” from the Data Sequence list box
In the AUX Output area:
e Select “Burst Output2” from the AUX Output list box
In the Timing area:

e Set the Data output, Burst output, and Gating output timings
according to the DUT

3) From the Test Pattern area in the MU181020A Pattern tab
window, set a test pattern to be transmitted. Set “PRBS31” in

this example.

First, select “PRBS” from the Test Pattern list box, and then
select “231 — 1” from the Length list box.

4)  Click the [Output ON/OFF] module function button to set it to
OFF. The output from the MU181020A is now stopped.

5) Inthe MU180140A Misc tab window, set as follows.
In the Pattern Sequence area:

o Select “Burst” from the Sequence list box
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6)

7)

¢ Select “Internal” from the Source list box
In the Burst timing setting area:

e Select “Auto” for Delay

e Set the Enabled Period

It must be shorter than the Burst data to be received.
o Set the Burst Cycle
From the Test Pattern area in the MU181040A Pattern tab

window, set a test pattern to be received. Set “PRBS31” in this
example.

First, select “PRBS” from the Test Pattern list box, and then
select “231 — 1”7 from the Length list box.

In the MU181040A Input tab window, adjust the data input
interface for the MU181040A to the output of the DUT.

4. Connect the measuring instruments and the DUT. See Figure
6.3.1-1 for connection of the instruments.
Connect the I/0 signals using the supplied coaxial cables (cables
equivalent to the supplied ones can also be used). At this time,
short the cores of the cables, using a thin pointed metal stick such as
tweezers before connection.
lData Input
Y
Gating out
lCIock Input
AUX out N
Data out
Fiber
Loop switch
> Optical loop
(DUT) EDFA
LD Modulator Clock recover
¥ ™ . > A g W y —:‘_
e —> Transmit coupler Isolator
e _, switch
)
Electric
multiplexer amplifier
Data output
Figure 6.3.1-1 Connection diagram for optical circulating loop test
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5.

In the MU181020A Output tab window, set Data/XData to ON and
set the Output function button to “ON” to enable signal output.

Next, click the measurement start button to start measurement.

/A CAUTION

The DUT may be damaged if a signal line is connected or
disconnected while the output is ON. Be sure to set the
output to OFF before changing the cable connection.

Adjust the threshold voltage and phase of the MU181040A to the
optimum values.
The BER measurement results are displayed in the MU181040A

Result tab window. No error is detected when there is no failure
and the connection and settings are correct.
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6.4 ONU-OLT Uplink Test (Burst signal error rate

measurement)

This section provides an example of how to execute an ONU-OLT uplink

test in the PON system by using the MP1800A.

MP1800A

MU181000A

Clock Input MU181800A

Clock Output

MU181020A AUX Output
PPG1 Gating Output

> ONU1 ,
EXT Clock Input ~ Data Output Sy Y
—>

MU181020A

PPG2  Gating Output 3| ONU2
EXT Clock Input Data Output y,

MU181040A
Data Inputﬁ
Figure 6.4-1 Connection diagram for ONU-OLT uplink test

6.4.1 Test method

The following shows a test example where the MU181000A, MU181800A,
MU181020A, and MU181040A are mounted onto one MP1800A
mainframe.

The options configuring the test system are as follows:

MP1800A-015,
MU181020A-002/x11/x30,
MU181040A-002/x30/x20

1. Connect the MP1800A, MU181000A, MU181800A, MU181020A,
MU181040A, ONU1, ONUZ2, and OLT as shown in Figure 6.4-1.

2. Set the frequency of the MU181000A to 1.25 GHz, and set the output
signal level of the MU181020A according to the input levels of the
ONU1, ONU2, and OLT.

3. In the Combination Setting dialog box, select “Channel

Synchronization.”
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4. Configure the setting for the transmission side.
Set the output pattern and data timing of the MU181020A PPG 1
and PPG2 as shown in Figure 6.4.1-1. In the MU181020A Misc tab
window, set as follows:

Pattern Sequence: Burst

Source: Internal

Data Sequence: Restart

AUX Output: Burst Output2
Burst Cycle: 131,072 bits

Enable Period: 36,864 bits

Then, set the pulse width and delay of the gate signal according to
the ONU1, ONU2, and OLT.

Test Pattern: Data

Data Length: 36,864 bits (a “0” pattern is inserted to fill the
data area of the PPG1 and PPG2, as shown in
Figure 6.4.1-1)

Burst Cycle: 131,072 bits

D | g
PPG1 ! :
| Enable Period: 36,864 bits |
< > |
| | |
Gating Output | i Ve i l
| | 2 i
| | |
Data Output | : Y |
i i D i
—> 44—« > i
8,192 bits 12,304 bits 16,368 bits | :
NS |
[} [} |
| | |
| The data patterns in these periods are filled with “0s.” '
| | i
[} [} |
PPG2 i i i
[} [}
[} [} |
| |
Gating Output i i g i
[} [} [}
[} [} [}
Data Output i Va i
D
>« >

24,560 bits 12,304 bits

¢

The data pattern in this period is filled with “0s.”

Figure 6.4.1-1 Timing
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In order to measure BER for the signal at the PPG1 side, configure
the settings for the MU181040A as follows.

In the MU181040A Misc tab window:
Pattern Sequence: Repeat

In the MU181040A Pattern tab window:

Test Pattern: Data (Set the same test pattern as that set for
the MU181020A.)
Data Length: 131,072 bits (adjusted to Burst Cycle)

Set the period to be filled with a “0” pattern and the data pattern,
according to the PPG1 data.

In the Clock area on the MU181040A Input tab window, select
“Recovered Clock” from the Selection list box and set the clock rate
to 12.5000 Gbit/s. Next, execute Auto Search.

Click the measurement start button to start the BER measurement.
Execute a load test for ONU and OLT as required, by changing the
timing of the PPG1 and PPG.
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This chapter describes the performance testing of the MU181040A.
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7.1 Overview
Performance tests are executed to check that the major functions of the
MU181040A meet the required specifications. Execute performance
tests at acceptance inspection, operation check after repair, and periodic

(once every six months) testing.




7.2  Devices Required for Performance Tests

7.2 Devices Required for Performance Tests

Before starting performance tests, warm up the MU181040A and the

measuring instruments for at least 30 minutes. Table 7.2-1 shows the

devices required for performance tests.

Table 7.2-1 Devices required for performance tests

Model name

Required Performance

Pulse Pattern Generator
(MP1800A+MU181020A/B)

Operating frequency: 100 MHz to 12.5 GHz*!
Data clock phase variable: 1 Ul or more*?2

Other performances must be equivalent to
those for the MU181020A.

Pulse Pattern Generator
(MP1800A+MU181020B)

Operating frequency: 100 MHz to 14.0 GHz
Data clock phase variable: 1 UI or more*3

Other performances must be equivalent to
those for the MU181020B.

Sampling Oscilloscope

50 GHz or more band

Signal generator
(MP1800A +MU181000A/B,
MG3690 series)

At MU181040A evaluation

Operating frequency: 100 MHz to 12.5 GHz

Output level: 400 to 2000 mVp-p

Waveform: 100 to 500 MHz rectangular wave
> 500 MHz rectangular wave or
sine wave

When evaluating the MU181040B, use the
MG3690 series in addition to the above.
Operating frequency: 12.5 GHz to 14 GHz
Output level: 400 to 1500 mVp-p
Waveform: Rectangular wave or sine wave

*1: The operating frequency range must be 9.8 to 12.5 GHz when the
MU181040A-001 is installed.

*2: This is not required when the MU181040A-001 or MU181040A-x30

1s installed.

*3: Not required when MU181040B-x30 installed

Notes:

Before starting the performance tests, warm up the device under

test and the measuring instruments for at least 30 minutes and

wait until they become sufficiently stabilized, unless otherwise

specified.

Additional conditions are required for maximum measurement

accuracy: measurements must be performed at room temperature,

fluctuations of AC power supply voltage must be small, and noise,

vibration, dust, and humidity must be insignificant.
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7.3 Performance Test Iltems

This section describes the following test items.

1. Operating frequency range
2.  Input level

3. Pattern
4

Error detection

7.3.1 Operating frequency
(1) Specifications
Table 7.3.1-1 Specifications

Option Specifications
MU181040A-001 9.8 to 12.5 GHz
MU181040A-002 0.1to 12.5 GHz
MU181040B-002 0.1 to 14.0 GHz
MU181040B-003 0.1 to 14.05 GHz
MU181040B-005 0.1 to 14.1 GHz

(2) Operating frequencies for MU181040A-x20, MU181040B-x20 Clock
Recovery:

100 MHz,

125 to 200 MHz,
250 to 400 MHz,
500 to 800 MHz,
1000 to 1600 MHz,
2000 to 3200 MHz,
4250 MHz,

4.9 to 6.25 GHz,
9.8 to 12.5 GHz

(3) Connection

Figure 7.3.1-1 shows a connection example when the MU181040A
(installed MU181040A-002), MU181000A, and MU181020A (with
MU181020A-x12 and -x21 installed) are used.

Before connecting the devices, be sure to use a sampling oscilloscope
to check if the frequency and level of the signals output from the
MU181000A and MU181020A are proper.
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Figure 7.3.1-1 Inter-module connection example

(4) Procedure

(a)

(b)

()

Note:

Insert the power plug of the mainframe to an outlet. Be sure
to use the 3-pin power cord for grounding, and insert the plug
into an outlet with a ground terminal.

Connect the Clock Output connector of the MU181000A and the
Ext. Clock input connector of the MU181020A, using a coaxial
cable.

Connect the Data output connector of the MU181020A and the
Data input connector of the MU181040A, using a coaxial cable.
Also connect the XData output connector of the MU181020A
and the XData input connector of the MU181040A, using a
coaxial cable.

When a pulse pattern generator other than the Signal Quality

Analyzer Series pulse pattern generator, MU181020A4, is used, be

sure to connect the connectors with signal output OFF, and

configure the settings so that the generated signal does not exceed

the specifications for the input amplitude and threshold voltage of
the MU181040A.

(@

(e)

Connect the Clock Output connector of the MU181020A and the
Clock Input connector of the MU181040A, using a coaxial cable.
Also attach the coaxial 50-Ohm terminator supplied with the
MU181040A to the Data and XData Monitor output connectors
of the MU181040A. (Connection of Clock Input and Monitor
output connectors is required only when MU181040A-002 is
installed into the MU1801040A.)

Select Initialize from the File menu on the menu bar to
initialize all the settings for the devices.

Note that all the settings return to the factory shipment
settings after initialization. If you want to keep some settings,
save them by selecting Save from the File menu before

executing initialization.
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(®

(g

(h)

Set the Data and Clock outputs of the MU181020A to ON, and
then press Start of the MU181040A.

Set the frequency of the MU181000A to a value within the
specification, and adjust the phase of the MU181020A and the
MU181040A (when MU181040A-x30 is installed) so that an
error does not occur at the set frequency.

When MU181040A-001 is installed, the clock frequency setting
on the Input tab window must be the same with the input
frequency. Phase adjustment is not required in this event.
When MU181040A-x20 is installed, in the Input tab window,
select “Recovered Clock” for the clock and set the clock recovery
frequency to the input frequency value. Next, set the
MU181000A’s frequency and adjust the phase as in Step (g),
and check that no error occurs.
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7.3.2 Input level
(1) Specifications
Table 7.3.2-1 Specifications
Option Specifications

MU181040A-001 Input amplitude: 0.1 to 0.9 Vp-p
Threshold voltage: -0.35to +0.35V

MU181040A-002 Input amplitude: 0.1 to 2.0 Vp-p
Threshold voltage: -3.5to +3.3V

MU181040B-002 Input amplitude: 0.1 to 2.0 Vp-p
Threshold voltage: -3.5to +3.3V

(2) Connection

See Figure 7.3.1-1 for the device connection.

(3) Procedure

(a) Connect devices and configure the settings in the same manner

as shown in Steps (a) to (e) in Section 7.3.1, except for the

following operations:

e In Step (c), connection between the XData output connector

and the XData Input connector is not required.

e In the Input tab window, set Input Condition to Single-Ended

and Data.

(b) Set the output level of the MU181020A and the threshold
voltage of the MU181040A as shown in Table 7.3.2-2 or Table
7.3.2-3. Next, set the output of the MU181020A to ON and
press Start of the MU181040A. Adjust the phase as required,
and check that no error occurs.

Table 7.3.2-2 Input level test setting when MU181040A-001 is installed
MU181020A MU181040A
No. Termination | Amplitude [Vp-pl Offset (Vth) [V] | Termination Threshold
voltage [V]
1 | GND 0.9 -0.35 GND -0.350
2 0.1 -0.35 -0.350
3 0.9 +0.35 +0.350
4 0.1 +0.35 +0.350
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Table 7.3.2-3 Input level test setting when MU181040A-002 is installed

MU181020A MU181040A
No. Termination | Amplitude [Vp-pl Offset (Vth) [V] | Termination Threshold
voltage [V]
1 |GND 2.0 -3.5 GND -3.500
2 0.1 -3.5 -3.500
3 2.0 +3.5 +0.350
4 0.1 +3.5 +0.350
5 | NECL 0.8 -1.3 NECL -1.300
6 | LVPECL 0.8 +2.0 LVPECL +2.000
7 | PCML 0.5 +3.05 PCML +3.050

Notes:
When changing the termination condition, configure the settings of
the MU181020A and the MU181040A in the following order. The
MU181020A and the MU181040A may be damaged if the settings
are configured in an incorrect order or the termination condition is
not set correctly.

[1] Set the output of the MU181020A to OFF.

[2] Set the termination condition for the MU181040A to GND.
[3] Change the termination condition for the MU181020A.

[4]

4] Set the termination condition for the MU181040A to that for
the MU181020A set in Step [3].

(¢ Remove the cable from the Data Input connectors, and then
connect the XData Input connectors, using a coaxial cable.
In the Input tab window, set Input Condition to Single-Ended
and XData. Next, set the output level of the MU181020A and
the threshold voltage of the MU181040A as shown in Table
7.3.2-2 or Table 7.3.2-3, and check that no error occurs.
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7.3.3 Pattern

(1) Specifications
e PRBS pattern

e Zero Substitution pattern

(2) Connection

(3

Refer to Figure 7.3.1-1 for the device connection.

Procedure

1.

Connect devices and configure the settings in the same manner
as shown in (a) to (b) in Section 7.3.1 (4).

Set the output of the MU181020A to ON and press Start of the
MU181040A. Adjust the phase as required, and check that no

error occurs.

For both the MU181040A and the MU181020A, set the PRBS
pattern length to 2n — 1, changing the value of n to 7, 9, 10, 11,
15, 20, 23, and 31, and check that no error occurs.

For the MU181040A, the PRBS pattern length can be set in the
Pattern tab window.

Set the PRBS pattern length to 231 — 1, changing the mark ratio
to 1/8, 1/4, 1/2, 3/4, and 7/8. For the MU181040A, this
operation can be performed by changing Mark Ratio and Logic
(POS/NEG) on the Pattern tab window. Check that no error

occurs.

For both the MU181040A and the MU181020A, set the Test
Pattern to Zero Substitution, then, set Length to 20 — 1,
changing the value of n to 7, 9, 10, 11, 15, 20, and 23, and check
that no error occurs. Next, set Length to 2», changing the
valueof nto 7,9, 10, 11, 15, 20, and 23, and check that no error

occurs.
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7.3.4 Error detection

(1) Specifications
Error rate:0.0000 x 10716 to 1.0000

(2)

(3

Error count: 0to1lx 1016

Error free interval (EFI): 0.0000 to 100.0000%

Error interval (ED): Oto1lx 1016

Clock frequency: 0.1 to 12.5 GHz, accuracy: +(10 ppm + 1
kHz)

Connection

See Figure 7.3.1-1 for the device connection.

Procedure

1.

Connect devices and configure the settings in the same manner
as shown in Steps (a) to (e) in Section 7.3.1 (4).

Set the frequency of the MU181000A to 10 GHz, set the output
of the MU181020A to ON, and then press Start of the
MU181040A. Adjust the phase as required, and check that no
error occurs. When MU181040A-001 is installed, set
Recovered Clock in the Input tab window to 10 Gbit/s.

Enable the error insertion function of the MU181020A, and
check that the ER measurement result in the MU181040A
Result tab window equals to the value set for error insertion of
the MU181020A.

Set Single for error insertion of the MU181020A (set Variation
to Single in the MU181020A Error Addition tab window). In
the Gating field on the MU181040A Measurement tab window,
set Cycle to Single, and set the measurement time to 10
seconds.

Press the Start of the MU181040A to start measurement. Next,
press the error insertion Single button of the MU181020A once
during the measurement (10 seconds). When the
measurement has finished, check that the measurement results
are as follows.

Error rate (ER): 1.0000E - 11
Error count (EC): 1.0000E - 00
Error free interval (%EFI): 99.9900%
Error interval (ED): 1

7-10.
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This chapter describes maintenance of the MU181040A.

8.1 Daily Maintenance
8.2 Cautions on Storage
8.3 Transportation
8.4  Calibration
8.5 Disposal

8-1
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8.1 Daily Maintenance

o Wipe off any external stains with a cloth damped with diluted mild
detergent.

e Vacuum away any accumulated dust or dirt with a vacuum cleaner.

e Tighten any loose parts fixed with screws, using the specified tools.

8.2 Cautions on Storage

Wipe off any dust, soil, or stain on the MU181040A prior to storage.
Avoid storing the MU181040A in any of the following locations:

o Where there is direct sunlight

o Where there is dust

e Where humidity is high and dew may accumulate

e Where chemically active gases are present

e Where the MU181040A may become oxidized.

e Where strong vibrations are present

e Under the following temperature and humidity conditions:
Temperature range of <-20°C or >60°C
Humidity range of >85%

Recommended storage conditions
In addition to the abovementioned storage cautions, the following

environment conditions are recommended for long-term storage.

e Temperature range of 5 to 30°C
e Humidity range of 40 to 75%
e Slight daily fluctuation in temperature and humidity
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8.3 Transportation

8.4 Calibration

Use the original packing materials, if possible, when packing the
MU181040A for transport. If you do not have the original packing
materials, pack the MU181040A according to the following procedure.
When handling the MU181040A, always wear clean gloves, and handle it
gently so as not to damage it.

<Procedure>

1. Use a dry cloth to wipe off any stain or dust on the exterior of the
MU181040A.

2. Check for loose or missing screws.

3. Provide protection for structural protrusions and parts that can
easily be deformed, and wrap the MU181040A with a sheet of

polyethylene. Finally, cover with moisture-proof paper.

4. Place the wrapped MU181040A into a cardboard box, and tape the
flaps with adhesive tape. Furthermore, store it in a wooden box as

required by the transportation distance or method.

5. During transportation, place it under an environment that meets
the conditions described in Section 8.2 “Cautions on Storage”.

Regular maintenance such as periodic inspections and calibration is
essential for the Signal Quality Analyzer Series for long-term stable
performance. Regular inspection and calibration are recommended for
using the Signal Quality Analyzer Series in its prime condition at all
times. The recommended calibration cycle after delivery of the Signal

Quality Analyzer Series is twelve months.

If you require support after delivery, 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

PDF version.

We may not provide calibration or repair if any of the following cases

apply.

e Seven or more years have elapsed after production and parts for the
instrument are difficult to obtain, or it is determined that reliability
cannot be maintained after calibration/repair due to significant wear.

e Circuit changes, repair, or modifications are done without our
approval.

e Itis determined that the repair cost would be higher than the price of
a new item.

83
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8.5 Disposal

Confirm the notes described in the Signal Quality Analyzer Series
Installation Guide and observe national and local regulations when
disposing of the MU181040A.




Chapter 9 Troubleshooting

This chapter describes how to check whether a failure has arisen when
an error occurs during the operation of the MU181040A.

9.1 Problems Discovered during Module Replacement ..... 9-2
9.2 Handling Suspected Failure............cccccooevciiieieeeeiiis 9-3
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9.1 Problems Discovered during Module Replacement

Table 9.1-1 Remedies for problems discovered during replacement of MU181040A

Symptom

Location to Check

Remedy

A module is not
recognized.

Is the module
installed properly?

Install the module again by referring to Section 2.3
“Installing and Removing Modules” in the
installation guide.

Are the appropriate
modules installed?

To check the appropriate modules and software
version of the MU181040A/B, access to “MP1800
Series Signal Quality” on your Web site
(http://www.anritsu.com). Right-click the “MP1800
Series Signal Quality” and you can access to your
area website. If the appropriate modulus are not
recognized, it may have failed. 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.



http://www.anritsu.com/

9.2 Handling Suspected Failure

9.2 Handling Suspected Failure

e Synchronization cannot be established (error measurement cannot be

performed)

Table 9.2-1

Items to be checked

Item

Location to Check

Remedy

Input conditions

Do the quality, status and
length of the connection cables
comply with the specifications?

Replace with a suitable cable.

Is the cable connection correct
and secure?

Confirm the destination and check if the
connector is tightened securely.

Are the single and differential
(50/100 Q) inputs set correctly?

Set the correct value.

Is the input level correct?

Check the level by using an oscilloscope, etc.

Are the input bit rate and clock
frequency set correctly?

Set the bit rate and clock frequency correctly.
Note:

Use the frequency counter to check the
current clock frequency.

Is the frequency set near the
bit rate when using clock
recovery?

Set the frequency near the bit rate to be used.

Has the clock loss or clock
recovery unlock display
disappeared?

Check the data and clock signals to be input or
clock recovery settings.
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Table 9.2-1 Items to be checked (Cont’d)
Item Location to Check Remedy
Termination Was the termination potential | Set the termination potential correctly.
conditions adjusted? Note:
Incorrect setting may result in unit
failure.
Threshold During differential input, is the | The difference value should be within 3 V.
difference between the Data
and XData threshold voltages
above 3 V?
Is the operating limit for Auto | Adjust it manually.
Adjust or Auto Search out of
range?
Phase Is the operating limit for Auto | Adjust it manually.
Adjust or Auto Search out of
range?
Pattern Are the patterns matched? Match the patterns.
Synchronization | Is Auto Sync set to On? Set it to On. Re-synchronization is performed
automatically.
Have you tried with a different | Optimal synchronization method varies
Sync Control setting? according to the pattern type.
Note:
Can be set for patterns except PRBS.
Other Is Bit/Block Window set to Off? | Set it to Off.

Is External Mask set to Off?

Set it to Off.

Is the Repeat mode set?

Set the Repeat mode.

If a problem cannot be solved using any of the items listed above,

perform initialization and check the items again. If the problem still

occurs, 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.
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A.1 Pseudo-Random Pattern

Table A.1-1 shows the principle of pseudo-random pattern generation. A

pseudo-random pattern is expressed in an N-th degree generating

polynomial shown in Table A.1-1, with one cycle of 20 — 1.

For a PRBS

pattern with a cycle of 2n — 1, a pattern of successive “1s” for the number

N is generated once in a cycle.

For the output level of the PRBS pattern, “1” indicates the low level and
“0” indicates the high level when LOGIC is set to POS (positive).

The mark ratios of the PRBS pattern are generated as shown in the block
diagrams of Table A.1-1.
1/8, and 0/8 (all 0).

There are four types of mark ratios: 1/2, 1/4,
In the case of 1/4 and 1/8, the amount of the bit shift

can be selected from 1 bit or 3 bits, according to the generation method.

Table A.1-1 Principle of pseudo-random pattern generation
Cycle pi?;:;:;iirr:gl Pattern generation block diagram
©
27-1 |1+ X6+ X7
1 H2{314H5H6 7> Output
29-1 |1+X56+X9
234 516788 f>Outeut
)Y '

210 — 1 | 1+ X7+ X10

7 |bfHzHeHa ] 1 b v

©

211 -1 |1+ X9+ X11 Output
215 1 |1+ X144 X15

o fra{ra{rsf> Output

- X3+X
S R L E1 P ) e [ output
FarY

9223 _1 | 1+ X18+ X238

T L e feHirHfiaiid - oA ouout

M.

231 _1 |1+ X28+X31

1 H2H3

27 31> output

E:
@:

Shift register

Exclusive OR




A.2 Zero Substitution Pattern

A.2 Zero Substitution Pattern

7 bits

11 bits

13 bits

1000000

1000000

1000000

1000000

A string of successive “0s” for the number of set bits is made by
substituting “0” for the pattern that follows the longest bit string of
successive Os in a PRBS pattern. In this event, if the bit immediately

after the bit substituted to “0” is also “0”, it 1s inverted to “1”.

Example: For a PRBS pattern with a cycle of 27, the largest number of
successive Os is 6 bits (7 — 1), and zero substitution starts from

the following position:

1000001100001010.... « PRBS pattern with a cycle of 2

010 <———— The bit immediately after the zero-substituted bit
is inverted from O to 1.

0000011«<—

000000010

Figure A.2-1 Zero-substitution pattern

A-3
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Appendix B List of Initial Settings

B.1 List of Initial Settings

This section lists the initial values at factory shipment of the setting
items related to the MU181040A.
Selecting “Initialize” from the File menu resets all setting items to their

initial values.

resolution

Table B.1-1 List of initial settings
Function Main Sub-Category Individual Setting Item Initial Setting
Category
Result Switch of Setting display format Gating
setting items Result display format Error/Alarm
Time display format Date&Time
Error/Alarm Error/Alarm measurement OFF
display result zoom display
Error/Alarm measurement OFF
result sub window open/close
Settings and Logging execution OFF
result display Logging result display -
for Logging Log condition setup dialog
box display
Settings and Histogram execution OFF
result display Histogram calculation 1s
for histogram resolution
Histogram display 1ls

Histogram result type

Error Count

Histogram vertical scale
settings

Error Count:
TOP E+11
Bottom 0

Error Rate:
TOP E+0
Bottom E-11

EI: TOP E+11
Bottom 0

Histogram result time

00 00:00:30

Error detection method

Total

Error alarm search

Time: 00 00:00:00
Alarm/EC: -----

Error alarm search

Time: 00 00:00:00
Alarm/ER: -----

Error alarm search

Time: 00 00:00:00
Alarm/EI: -----

Start of Error/Alarm measurement

Stop of Error/Alarm measurement
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Table B.1-1 List of initial settings (Cont’d)
Function Main Sub-Category Individual Setting Iltem Initial Setting
Category
Measure- | Measurement | Measurement period unit (Unit) Time
ment Period Measurement period time 00 00:00:01
(Gating) Clock count for measurement period >E+10
Error count for measurement period >E+10
Block count for measurement period E+2
Measurement processing method (Cycle) Repeat
Measurement result data display (Current) ON
Known data processing method (Calculation) Progressive
Known data display update cycle 100 ms
Re-synchroniza | Re-synchronization execution ON
tion
(Auto Sync) Threshold for automatic synchronization function | INT
Synchronizatio | Synchronization method Invalid
n method Unique pattern length for frame synchronization | 64 bits
(Sync PRGM pattern start position 1 bit
Control) Edit of synchronization mask pattern AllO
Measurement | Bit error/alarm measurement processing method | Insertion/Omission
Condition Interval for EI and EFI measurements 100 ms
(Error/Alarm SES generation threshold SES:1E-3
DM:1E-6
Condition) Clock Loss generation interval for Performance ON
measurement
CR Unlock generation interval for Performance ON
measurement
Sync Loss generation interval for Performance ON

measurement
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Table B.1-1 List of initial settings (Cont’d)
Function Main Sub-Category Individual Setting Iltem Initial Setting
Category

Pattern* | Mask Block Window execution OFF
Block Window setting AllO
Bit Window execution OFF
Bit Window bit string setting AllO
External Mask ON/OFF OFF

Input Data input Input condition Differential 50 Q
Differential type Independent
Data/XData selection Data
Data input threshold -0.500V
XData input threshold -0.500V
Data input threshold differential type Data-XData
Data input threshold differential 0.000 V
Data input termination setup dialog box display | —
Data input termination condition GND
Data input termination voltage 0.00V

Clock Input Selection External Clock

Recovered Clock
(MU181040A-001)

Recovered clock frequency selection

Variable

Recovered clock frequency setting

12.500000 Gbit/s

Recovered clock output polarity POS
(MU181040A-x20)
Clock phase unit mUI
(MU181040A-x30)
Clock phase variable (mUI) 0 mUI
(MU181040A-x30)
Clock phase variable (ps) 0.00 ps

(MU181040A-x30)

Clock phase calibration

(MU181040A-x30)

Clock phase reference

OFF
(MU181040A-x30)

Clock phase variable (reference mUI)

0 mUI

(MU181040A-x30)
Clock phase variable (reference ps) 0.00 ps
(MU181040A-x30)
Clock input termination setup dialog box display | —
Clock input termination condition GND
Clock input termination voltage 0.00V

*:

Items shared with the pulse pattern generator are omitted. See

Appendix B List of Initial Settings of the MU181020A 12.5 Gbit/s

PPG Operation Manual for details.
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Table B.1-1 List of initial settings (Cont’d)
Function Main Sub-Category Individual Setting Iltem Initial Setting
Category
Capture Capture con- Capture block division number 1
dition dialog Capture trigger Match Pattern
box display Capturing start position Top
Capture trigger match pattern length 4 bits
Capture trigger pattern format HEX
Edit of capture trigger mask pattern AllO
Edit of capture trigger match pattern AllO
Capture result | Capture result acquisition method Capture All
acquisition Capture result acquisition start block 1
Capture result acquisition block count 1
Capture result | Display Table
bit pattern Format HEX
display
Capture result | Capture data turning point 256
bit map display | Capture data display scale x1
Misc Signal Signal generation method Repeat
generation Burst signal input External-Enable
(Pattern Burst trigger delay 0 bits
Sequence) Burst trigger delay automatic adjustment Manual
Burst signal interval 128,000
In the case of 2 ch
combination:
Initial value x 2
In the case of 4 ch
combination:
Initial value x 4
Burst cycle 25,600
In the case of 2 ch
combination:
Initial value x 2
In the case of 4 ch
combination:
Initial value x 4
Synchronized Auxiliary output 1/N Clock
output Setting auxiliary output 1/N Clock 64
(Aux Output) Synchronized output position (for Data, 1
PRBS, and Zero-Substitution pattern)
Block No. of synchronized output position 1
(for Mixed-Data pattern)
Row No. of synchronized output position 1
(for Mixed-Data pattern)
Block No. of synchronized output position 1

(for Sequence pattern)




B.1 List of Initial Settings
Table B.1-1 List of initial settings (Cont’d)
Function Main Sub-Category Individual Setting Iltem Initial Setting
Category
Misc Synchronized Synchronized output position (for 1
(Cont’'d) output Sequence pattern)
(Aux Output)
(Cont’d)
Aux Input Connector External Mask
(Repeat)
Burst (Burst)
Measurement | Measurement restart upon input threshold False
restart change
condition Measurement restart upon clock phase change False
(Measurement
Restart)

Note:

When the Initialize function is executed in Combination or

Channel Synchronization status, Independent, which is the initial

status, is restored.
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C.1 Combination Function Configuration

The conditions required to execute the Combination function by using
multiple MU181040A modules are described below.

All of the following conditions must be satisfied to execute the
Combination function.

Enabling conditions for Combination function

e  Two or more MU181040A modules are mounted on one
mainframe. When the mainframe option is 015, they shall be
mounted from Slot 1, from the top downward; while in the case
of 016 they shall be mounted from the bottom upward starting
from Slot 6.

. Do not mix the MU181040A and MU181040B.

e  Supported installed modules are the MU181040A-001,
MU181040A-002, and MU181040B-002.
However. execution is not possible when the MU181040A-001
and MU181040A-002 modules are mixed.

e The mainframe option must be either option 015 or 016

In addition, the following restriction is added for the Combination
function.

Restriction for Combination function

e The Sequence pattern cannot be used as the test pattern.
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C.2 Restrictions on operations when multiple modules
are mounted

This section describes the restrictions on operations for executing the
Independent function when two or more MU181020A/B and/or
MU181040A modules are mounted on the MP1800A/MT1810A. These
restrictions apply only when generating Data, Zero-substitution, Mixed,

or Sequence patterns, and do not apply when generating PRBS patterns.

Restrictions on Independent function operations

e When two or more MU181020A/B or MU181040A modules are
mounted on one MP1800A/MT1810A unit, two frequency bands
of 0.1 to 6 Gbit/s and 6 to 12.5 Gbit/s must not be mixed between
MU181020A/B modules and between MU181040A modules.
However, the frequency band for the MU181020A/B modules and
that for the MU18040A modules can exist within the
MP1800A/MT1810A.

Operations at different frequencies are allowed as long as the
frequencies fall within the same frequency band.

e When two or more MU181020A/B modules and this equipment
are installed in the mainframe, the following modules become
the master module for Clock input.

MP1800A-016 Master Module
MU181020A,MU181020B: Slot1
MU181040A,MU181040B: Slot6

MP1800A-015 or MT1810A-015 Master Module

MU181020A,MU181020B: Slot1

MU181040A,MU181040B: Slot1
However, the following modules become the master module,
when the MU181020A/B is installed in Slotl and 2 and when
the MU181040A/B is installed in Slot 3 and 4. (Refer to Figure
C.2-3 Restrictions of the case c)

MU181020A, MU181020B: Slot1

MU181040A, MU181040B: Slot3

MP1800A-014 or MT1810A-014 Master Module
MU181020A, MU181020B: Slot3
e When the module configuration is reconfigured or when the
MU181020A/B or MU181040A/B is retrofitted, input the clock
signal in the master module of the MU181020A/B and
MU18040A/B.
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e If the MU181040A-x20 or MU181040B-x20 Clock Recovery
option is mounted and selected in an MU181040A/B module,
adjust the clock recovery setting bit rate according to the
frequency band for the other MU181040A/B modules.

a) MP1800A-016 with four MU181020A and two MU181040A
modules mounted

Example:

Master module of MU181020A modules
MP1800A-016

Slot1 MU181020A B o Operate in the same frequency band.
Slot2 MU181020A e Input a clock signal to the master module
Slot3 MU181020A inserted into Slot1.
Slot4 MU181020A
Slot5 MU181040A } ¢ Operate in the same frequency band.

¢ Input a clock signal to the master module
Slot6 MU181040A inserted into Slot6.

Master module of MU181040A modules

Figure C.2-1 Restrictions of the case a)

b) MP1800A-015/MT1810A-015 with four MU181040A modules
mounted

Example:

MP1800A-015/
MT1810A-015 Master module of MU181040A
A

Slot1 MU181040A e Operate in the same frequency
Slot2 MU181040A band.

e Input a clock signal to the master
Slot3 MU181040A module inserted into Slot1.
Slot4 MU181040A

Slots Blank
Slot6 Blank

Figure C.2-2 Restrictions of the case b)

C4



C.2 Restrictions on operations when multiple modules are mounted

¢) MP1800A-015/MT1810A-015 with two MU181020A and two
MU181040A modules mounted

Example:
MP1800A-015/ / Master module of MU181020A
MT1810A-015 « Operate in the same frequency band.

Slot1 MU181020A e Input a clock signal to the master
Siot2 MU181020A module inserted into Slot1.

Slot3 MU181040A e Operate in the same frequency

Slot4 | MU181040A X band. et t
e Input a clock signal to the master

Slot5 Blank module inserted into Slot3.

Slot6 Blank

Master module of MU181040A

Figure C.2-3 Restrictions of the case c)

When mounting MU181020A/B or MU181040A modules onto the
MP1800A/MT1810A, note that the number of modules that can be
mounted and the mounting positions (slots) vary depending on the option
additionally installed in the MP1800A/MT1810A.

For details, refer to the release note included in this equipment or refer
to the Anritsu homepage (http:/www.anritsu.com).



http://www.anritsu.com/
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C.3 Settings Common in Combination System

When the MU181040A is used in a Combination system, some setting

items will apply to all the other modules in the Combination system.

Table C.3-1 shows whether the setting items are common or independent

in a Combination system.

Table C.3-1 Common/independent Setting Items in Combination System

. . - . Common/
Function Main Category | Sub-Category Individual Setting Item Independent
Setting display format Independent
Result display format Independent
Time display format Independent
Error/Alarm measurement Independent
Error/Alarm result zoom display p
display Error/Alarm measurement
. Independent
result sub window open/close
) Logging execution Common
Settings and Logging result displa Common
result display L &8 gd' - P d}'I Toa b
Switch of for Logging F)g condition setup dialog box Common
Result L display
setting items ; ;
Histogram execution Independent
Histogram calculation
. Common
resolution
) Histogram display resolution Independent
Settmgg and Histogram result type Independent
result display 0 - al scal
for histogram 1s1?ograrn vertical scale Independent
settings
Histogram result time Independent
Error detection method Independent
Error alarm search Independent
Start of Error/Alarm measurement Common
Stop of Error/Alarm measurement Common




C.3 Settings Common in Combination System

Table C.3-1 Common/independent Setting Items in Combination System (Cont’d)
. . - . Common/
Function Main Category | Sub-Category Individual Setting ltem Independent
Measurement period unit (Unit) Common
Measurement period time Common
Clock count for measurement period Common
Error count for measurement period Common
Measurement ;
. . Block count for measurement period Common
period (Gating) -
Measurement processing method (Cycle) Common
Measurement result data display (Current) Common
Known data processing method (Calculation) Common
Known data display update cycle Common
Re-synchronizat | Re-synchronization execution Common
ion Threshold for automatic synchronization Common
Measure- (Auto Sync) function
ment Synchronization method Common
Synchronization | Unique pattern length for frame Common
method synchronization
(Sync Control) | PRGM pattern start position Common
Edit of synchronization mask pattern Common
Interval for EI and EFI measurements Common
SES generation threshold Common
Measurement Clock Loss generation interval for Performance
.. Common
condition measurement
(Erro'r/‘Alarm CR Unlock generation interval for Performance C
Condition) measurement ommon
Sync Loss generation interval for Performance
Common
measurement
Block Window execution Common
Block Window setting Common
Pattern® Mask Bit Window execution Common
Bit Window bit string setting Common
External Mask ON/OFF Independent

*:

Settings shared by the PPG are omitted here. For details, read the
MU181020A 12.5 Gbit/s*MU181020B 14 Gbit/s Pulse Pattern

Generator Operation Manual.
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Table C.3-1 Common/independent Setting Items in Combination System (Cont’d)
. . - . Common/
Function Main Category | Sub-Category Individual Setting Item Independent
Input condition Independent
Differential type Independent
Data/XData selection Independent
Data input threshold Independent
XData input threshold Independent
Data input Data input threshold differential type Independent
Data input threshold differential Independent
Data input termination setup dialog box Independent
display
Data input termination condition Independent
Data input termination voltage Independent
Selection Common
Recovered clock frequency selection Common
Input X
Recovered clock frequency setting Common
Recovered clock output polarity Independent
Clock phase unit Independent
Clock phase variable (mUI) Independent
Clock phase variable (ps) Independent
Clock Input Clock phase calibration Independent
Clock phase reference Independent
Clock phase variable (reference mUI) Independent
Clock phase variable (reference ps) Independent
C.lock input termination setup dialog box Independent
display
Clock input termination condition Independent
Clock input termination voltage Independent
Capture block division number Common
Capture trigger Common
Capdil:'u.re Capturing start position Common
Z(i)glolglggxsetup Capture trigger match pattern length Common
display Capture trigger pattern format Common
Edit of capture trigger mask pattern Common
Edit of capture trigger match pattern Common
Capture result acquisition method Common
Capture Capture result .
L Capture result acquisition start block Common
acquisition —
Capture result acquisition block count Common
Capture result bit pattern display Independent
Capture data turning point Common
Capture result :
. . Capture error point Independent
bit map display :
Capture data display scale Common
Capture result Capture error point Common

Block display




C.3 Settings Common in Combination System

Table C.3-1 Common/independent Setting Items in Combination System (Cont’d)
Function Main Category | Sub-Category Individual Setting Item In?i:r:g?j:/nt

Signal generation method Common

Signal Burst signal input Common

generation Burst trigger delay Independent

(Pattern Burst trigger delay automatic adjustment Common

Sequence) Burst signal interval Common
Burst cycle Common
Auxiliary output Common
Setting auxiliary output 1/N Clock Common

ve | Srehmomised | Syt owoutposion (o Dta PRBS. | o

output (Aux Block No. of synchronized output position (for

Output) Mixed-Data pattern) Common
Row No. of synchronized output position (for Common
Mixed-Data pattern)

Aux Input Connector Common

Measurement Measurement restart upon input threshold

restart change Common

condition

(Measurement | Measurement restart upon clock phase change Common

Restart)
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Table C.3-1 Common/independent Setting Items in Combination System (Cont’d)
. . . . Common/
Function Main Category | Sub-Category Individual Setting ltem Independent
Auto Ad Item Common
uto Adjust
) Slot selection Independent
Measurement mode Common
Auto Search Item Common
Slot selection Independent
Switching all measurement results display Common
Measurement result display
Error/ item selection Common
Alarm -
History reset Common
Logging execution selection Common
ED Result All 81N ox
Logging Logging condition setting Common
Logging result delete Common
Start of measurement Common
Stop of measurement Common
Auto File menu Independent
measure
ment Measurement target slot selection Independent
Measurement processing method selection
(Gating Cycle) Independent
Mea}surement period time setting (Gating Independent
Period)
Measurement type selection Independent
ISI Start of measurement Independent
Stop of measurement Independent
Time display selection Independent
Marker movement Independent
Transition Upper (Zoom In) Independent
between
layers Lower (Zoom Out) Independent
Eye Diagram/
Eye Margin/ .
Bathtub/Q All items Independent
measurement

C-10.




Appendix D Performance Test Result Sheet

D.1 Performance Test Result Sheet
D.1.1 MU181040A 12.5Gbit/s

Equipment Name: MU181040A 12.5Gbit/s ED Module

Serial No.:
Ambient Temperature: °C
Relative Humidity: %

Table D.1.1-1 Operating Frequency Range

Option Configuration

Operating Frequency Range Specification Results

MU181040A-001

No error occurs within the range from 9.8 to 12.5 GHz

MU181040A-002

No error occurs within the range from 0.1 to 12.5 GHz

Table D.1.1-2 Input level range

Option Configuration

Specification Results

MU181040A-001

Input amplitude: 0.1 to 0.9 Vp—p

Threshold voltage: No error occurs within the range
from —0.35 to +0.35 V.

MU181040A-002

Input amplitude: 0.1 to 2.0 Vp—p

Threshold voltage: No error occurs within the range
from —-3.5 to +3.3 V.

Table D.1.1-3 Test pattern

Option Configuration Specification Results

31), Mark ratio: 1/2

PRBS, Length: 2n-1 (n =7, 9, 10, 11, 15, 20, 23, No error

PRBS, Length: 231-1, Mark ratio: 1/8, 1/4, 3/4, 7/8 | No error

Zero Substitution, Length: 2n-1 (n =7, 9, 10, 11, | No error
15,20, 23)or 2n (n =17, 9, 10, 11, 15, 20, 23)

Table D.1.1-4 Error detection

Option Configuration Specification Results
Error rate (ER) 1.0000E-11
Error count (EC) 1.0000E-00
Error free interval (EFI) 99.9900%
Error interval (EI) 1
Clock frequency (Frequency) 999500 to 1005000 kHz




Appendix D Performance Test Result Sheet

D.1.2 MU181040B 14Gbit/s

Equipment Name: MU181040B 14Gbit/s ED Module

Serial No.:
Ambient Temperature: °C
Relative Humidity: %

Table D.1.2-1 Operating Frequency Range

Option Configuration Operating Frequency Range Specification Results
MU181040B-002 No error occurs within the range from 0.1 to 14 GHz
MU181040B-003 No error occurs within the range from

0.1 to 14.05 GHz
MU181040B-005 No error occurs within the range from

0.1 to 14.1 GHz

Table D.1.2-2 Input level range

Option Configuration Specification Results
MU181040B-002 Input amplitude: 0.1 to 2.0 Vp—p

Threshold voltage: No error occurs within the range

from -3.5 to +3.3 V.
Table D.1.2-3 Test pattern
Option Configuration Specification Results
PRBS, Length: 2n-1 (n =7, 9, 10, 11, 15, 20, 23, No error
31), Mark ratio: 1/2
PRBS, Length: 231-1, Mark ratio: 1/8, 1/4, 3/4, 7/8 | No error
Zero Substitution, Length: 2n-1 (n =7, 9, 10, 11, | No error
15, 20, 23) or 2n (0 =7, 9, 10, 11, 15, 20, 23)
Table D.1.2-4 Error detection
Option Configuration Specification Results

Error rate (ER) 1.0000E-11
Error count (EC) 1.0000E-00
Error free interval (EFI) 99.9900%
Error interval (EI) 1
Clock frequency (Frequency) 999500 to 1005000 kHz
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