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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

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

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

not performed properly.

CAU TION 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.

% ﬁ These indicate that the marked part should be recycled.

MU183040A 28G/32G bit/'s ED MU183041A 28G/32G bit/s 4ch ED
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Copyright © 2012-2018, ANRITSU CORPORATION.

All rights reserved. No part of this manual may be reproduced without the prior written permission of the
publisher.

The contents of this manual may be changed without prior notice.
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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.
However, software fixes will be made in accordance with the separate
Software End-User License Agreement. Moreover, Anritsu Corporation will
deem this warranty void when:

o 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.

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

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

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

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

o 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 orin a
non-specified installation location.

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

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

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

Anritsu Corporation shall assume no liability for injury or financial loss of the
customer due to the use of or a failure to be able to use this equipment.
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Note:

For the purpose of this Warranty, "unusual environment" means use:

¢ In places of direct sunlight

e In dusty places

e Outdoors

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

e 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

e In places where condensation occurs

¢ In the presence of lubricating oil mists

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

o 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, 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 read this Software End-User License Agreement (hereafter this EULA) carefully before using (includes

executing, copying, registering, etc.) this software (includes programs, databases, scenarios, etc., used to operate, set,

etc., Anritsu electronic equipment). By reading this EULA and using this software, you are agreeing to be bound by the

terms of its contents and Anritsu Corporation (hereafter Anritsu) hereby grants you the right to use this Software with

the Anritsu-specified equipment (hereafter Equipment) for the purposes set out in this EULA.

1.

Grant of License and Limitations

1. Regardless of whether this Software was

purchased from or provided free-of-charge by
Anritsu, you agree not to rent, lease, lend, or
otherwise distribute this Software to third

parties and further agree not to disassemble,
recompile, reverse engineer, modify, or create

derivative works of this Software.

. You may make one copy of this Software for

backup purposes only.

. You are not permitted to reverse engineer

this software.

. This EULA allows you to install one copy of

this Software on one piece of Equipment.
Disclaimers

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

Limitation of Liability

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

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

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

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

iii) Recovery of lost or damaged data.

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

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

infections, etc.

b. Expenses incurred for transport, hotel, daily

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

. The warranty period for faults listed in

article 3a above covered by this EULA shall
be either 6 months from the date of purchase
of this Software or 30 days after the date of
repair, whichever is longer.



4. Export Restrictions

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

biological weapons of mass destruction.

Termination

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

Reparations

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

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

Dispute Resolution

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

Court of Jurisdiction

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

settled by the Japanese courts.
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CE Conformity Marking

Anritsu affixes the CE Conformity marking on the following product(s) in
accordance with the Decision 768/2008/EC to indicate that they conform to
the EMC, LVD and RoHS directive of the European Union (EU).

CE marking

1. Product Model
Plug-in Units: MU183040A 28G/32G bit/s ED
MU183041A 28G/32G bit/s 4ch ED
MU183040B 28G/32G bit/s High Sensitivity ED
MU183041B 28G/32G bit/s 4ch High Sensitivity ED

2. Applied Directive and Standards
When the MU183040A 28G/32G bit/s ED, MU183041A 28G/32G bit/s
4ch ED, MU183040B 28G/32G bit/s High Sensitivity ED or MU183041B
28G/32G bit/s 4ch High Sensitivity 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 MU183040A/MU183041A/MU183040B/MU183041B can
be used with.

If the third digit of the serial number is “6”, the
product complies V\llith RoHS.

SN 6260000000

ANRITSU CORP. MADE IN JAPAN
6260000000

Serial number example
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RCM Conformity Marking

Anritsu affixes the RCM mark 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: MU183040A 28G/32G bit/s ED
MU183041A 28G/32G bit/s 4ch ED
MU183040B 28G/32G bit/s High Sensitivity ED
MU183041B 28G/32G bit/s 4ch High Sensitivity ED

2. Applied Directive and Standards
When the MU183040A 28G/32G bit/s ED, MU183041A 28G/32G bit/s
4ch ED, MU183040B 28G/32G bit/s High Sensitivity ED or MU183041B
28G/32G bit/s 4ch High Sensitivity 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 MU183040A/MU183041A/MU183040B/MU183041B can
be used with.
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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.

Installation Guide |

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

Configuration of Signal Quality
Analyzer Series Operation Manual

L. . Mainframe Operation Manual
[T indicates this document.

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 Ethernet interface.

Module Operation Manual

Lol 1]

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

MU183040A 28G/32G bit/s ED

MU183041A 28G/32G bit/s 4ch ED

MU183040B 28G/32G bit/s ED

MU183041B 28G/32G bit/s 4ch ED
Operation Manual

Describes MU183040A, MU183041A,
MU183040B and MU183041B
configuration, operation method, and
maintenance method.

4| 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 MU183040A 28G/32 G bit/s ED,
the MU183041A 28G/32G bit/s 4ch ED, the MU183040B 28G/32G bit/s
High Sensitivity ED and the MU183041B 28G/32G bit/s 4ch High
Sensitivity ED (hereinafter, referred to as “MU183040A/41A/40B/41B”).

This document only explains the MU183040A, unless there is a special

item.

1.1
1.2

1.3
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Chapter 1 Overview

1.1 Product Overview
The MU183040A/41A/40B/41B 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
MU183040A/41A/40B/41B. This module is therefore useful for research,
development, and production of various types of digital communication

equipment, modules, and devices.
The features of the MU183040A/41A/40B/41B are as follows:

e Capable of measuring PRBS, Data, Zero-Substitution, Mixed, and
Sequence patterns.
e Provides a large amount of user-programmable patterns (256 Mbits)
e Providing a variety of applications including research, development,
and production of various devices by selecting configuration options.
e MU183040A/MU183040B is equipped with up to 2 channels of 32
Gbit/s data input and can evaluate 64 Gbit/s serial communication.
e MU183041A/MU183041B is equipped with up to 4 channels of 32
Gbit/s data input and can evaluate 128 Gbit/s serial communication.
e With input sensitivity of Typ. 15 mVp-p, the MU183040B/MU183041B
is the best for signal evaluation.
e The following clocks can be recovered by adding the
MU183040B/MU183041B-x22/x23:
e 2.4 to 28.1 Gbit/s (MU183040B/MU183041B-x22)
* 25.5 to 32.1 Gbit/s (MU183040B/MU183041B-x23)



mailto:With%20high%20sensitivity%20of%20Typ.15mVp-p@28Gbit/s

1.2  Product Configuration

1.2 Product Configuration

1.2.1 Standard Configuration
Table 1.2.1-1 to Table 1.2.1-4 show the standard configurations of

MU183040A/41A/40B/41B.
Table 1.2.1-1 Standard Configuration of MU183040A
Item Model name Product name Q'ty Remarks
Mainframe MU183040A 28G/32G bit/s ED 1
Accessories J1137 Terminator 2 | Aux Output X 2
J1341A Open 1 Ext Clock Input
Z0897A MP1800A Manual CD 1 CD-ROM
Z0918A MX180000A Software CD 1 CD-ROM
Table 1.2.1-2 Standard Configuration of MU183041A
Item Model name Product name Q'ty Remarks
Mainframe MU183041A 28G/32G bit/s 4ch ED 1
Accessories J1137 Terminator Aux Output x 2
J1341A Open 9 Ext Clock Input,
Data Input x 8
J1359A Coaxial adapter (compatible among 8 Data Input x 8
K-P, K-J, and SMA)
Z0897A MP1800A Manual CD CD-ROM
Z0918A MX180000A Software CD CD-ROM
Table 1.2.1-3 Standard Configuration of MU183040B
Item Model name Product name Q'ty Remarks
Mainframe MU183040B 28G/32G bit/s High Sensitivity ED 1
Accessories J1137 Terminator 2 | Aux Output X 2
J1341A Open 1 Ext Clock Input
Z0897A MP1800A Manual CD 1 CD-ROM
Z0918A MX180000A Software CD 1 CD-ROM
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Table 1.2.1-4 Standard Configuration of MU183041B

Item Model name Product name Q'ty Remarks
Mainframe MU183041B 28G/32G bit/s 4ch High Sensitivity ED 1
Accessories J1137 Terminator 2 | Aux Output X 2
J1341A Open 9 Ext Clock Input,
Data Input x 8
J1359A Coaxial adapter (compatible among 8 | Data Input x 8
K-P, K-J, and SMA)
41KC-6 Precision Fixed Attenuator 6 dB Data Input X 8
Z0897A MP1800A Manual CD CD-ROM
7Z0918A MX180000A Software CD CD-ROM




1.2  Product Configuration

1.2.2 Options

Table 1.2.2-1 to Table 1.2.2-4 show the options for the MU183040A/
MU183041A/MU183040B/MU183041B. Table 1.2.2-5 to Table 1.2.2-8
show the Accessories for options for the
MU183040A/MU183040B-x10/x20. Each of the following options can be
purchased separately.

Table 1.2.2-1 Options for MU183040A

Model name Product name Remarks
MU183040A-x01 32 Gbit/s Extension
MU183040A-x10 1ch ED This option cannot be installed
together with MU183040A-x20.
MU183040A-x20 2ch ED This option cannot be installed
together with MU183040A-x10.

Table 1.2.2-2 Options for MU183041A

Model name Product name Remarks
MU183041A-x01 32 Gbit/s Extension

Table 1.2.2-3 Options for MU183040B

Model name Product name Remarks
MU183040B-x01 32 Gbit/s Extension
MU183040B-x10 1ch ED This option cannot be installed
together with MU183040B-x20.
MU183040B-x20 2ch ED This option cannot be installed

together with MU183040B-x10.
MU183040B-x22 2.4G to 28.1G bit/s Clock Recovery This option cannot be installed
together with MU183040B-x23.
MU183040B-x23 25.5G to 32.1G bit/s Clock Recovery This option can be installed only
when MU183040B-x01 is installed,

and cannot be installed together with
MU183040B-x22.

Table 1.2.2-4 Options for MU183041B

Model name Product name Remarks

MU183041B-x01 32 Gbit/s Extension
MU183041B-x22 2.4G to 28.1G bit/s Clock Recovery This option cannot be installed
together with MU183041B-x23.
MU183041B-x23 25.5G to 32.1G bit/s Clock Recovery This option can be installed only
when MU183041B-x01 is installed,

and cannot be installed together with
MU183041B-x22.
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Note:

Option name format is as follows:

MU183040A-x x x

Indicates function.

This value is recognized by the mainframe.

Anritsu management number.

This value is not recognized bv the mainframe.

Table 1.2.2-5 Standard Accessories for MU183040A-x10 Options

Model name Product name Q'ty Remarks
J1341A Open 2 Data Input x 2
J1359A Coaxial adapter (compatible among K-P, K-J, SMA) 2 Data Input x 2

Table 1.2.2-6 Standard Accessories for MU183040A-x20 Options

Model name Product name Q'ty Remarks
J1341A Open 4 Data Input x 4
J1359A Coaxial adapter (compatible among K-P, K-J, SMA) 4 Data Input x 4

Table 1.2.2-7 Standard Accessories for MU183040B-x10 Options

Model name Product name Q'ty Remarks
J1341A Open 2 Data Input x 2
J1359A Coaxial adapter (compatible among K-P, K-J, SMA) Data Input x 2
41KC-6 Precision Fixed Attenuator 6 dB Data Input x 2

Table 1.2.2-8 Standard Accessories for MU183040B-x20 Options

Model name Product name Q'ty Remarks
J1341A Open 4 Data Input x 4
J1359A Coaxial adapter (compatible among K-P, K-J, SMA) 4 Data Input x 4
41KC-6 Precision Fixed Attenuator 6 dB 4 Data Input x 4




1.2  Product Configuration

1.2.3 Application parts
Table 1.2.3-1 shows the application parts for the MU183040A/

MU183041A/MU183040B/MU183041B.

Each of the following application parts can be purchased separately.

Table 1.2.3-1 Application parts for MU183040A/MU183040B

Model name Product name Remarks

J1449A Measurement kit Coaxial cable 0.8 m X 2
Coaxial cable 1.0 m X 1

J1625A Coaxial cable, 1 m SMA connector

J1342A Coaxial cable, 0.8 m APC3.5 mm connector

Z0306A Wrist strap

J1137 Terminator

J1359A Coaxial adapter (compatible among K-P, K-J, and

SMA)

W3595AE Operation manual Printed version

41KC-3 Precision Fixed Attenuator 3 dB

41KC-6 Precision Fixed Attenuator 6 dB

41KC-10 Precision Fixed Attenuator 10 dB

41KC-20 Precision Fixed Attenuator 20 dB

J1349A Coaxial Cable 0.3 m APC 3.5 mm connector

J1550A Coaxial skew match cable (0.8 m, APC3.5 connector) | APC 3.5 mm connector, Pair
cable

J1551A Coaxial skew match cable (0.8 m, K connector) Pair cable

J1611A Coaxial cable (1.3 m, K connector) K connector

J1741A Fixed Electrical Length Coaxial Cable (0.8 m, K K connector

Connector)

J1615A* Coaxial Cable set (Jitter-PPG-Emphasis) Cable set for jitter tolerance
measurement

J1618A* Coaxial Cable set (Jitter-2chPPG-Emphasis) Cable set for jitter tolerance
measurement

J1620A Coaxial Cable (0.9 m K Connector) K connector

J1621A Passive Equalizer 3dB

J1622A Passive Equalizer 6dB

J1678A ESD Protection Adapter-K K connector

*;

refer to Appendix E.

For examples of how to connect instruments with coaxial cables,
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1.3 Specifications

1.3.1 Specifications for MU183040A
Table 1.3.1-1 Operating bit rate

Item Specifications
Operating bit rate 2.4 to 28.1 Gbit/s*1
2.4 to 32.1 Gbit/s*2
*1: When option x01 is not installed.
*2: When option x01 is installed.
Table 1.3.1-2 System Clock
Item

Specifications

System Clock External




1.3 Specifications

Table 1.3.1-3 Data Input

Item

Specifications

Number of inputs

Amplifier

Input signal format
Input amplitude
Threshold voltage

Input sensitivity
Phase margin

Termination
Termination voltage
Connector

2 (Data, XData) (Differential)*1
4 (Datal, XDatal, Data2, XData2) (Differential)*2

Single-Ended 500hm, Differential 500hm, Differential 1000hm can be
set.

Data and XData can be set.

Tracking, Independent, Alternate can be set.

When Alternate is selected: Data-XData and XData-Data can be set.*3
NRZ

0.25t0 2.0 Vpp

—-3.5t0 +3.3 V (1mV step) (Can be set separately.)

(Absolute value of difference between Data and XData Threshold values
shall be 3 V or less.)

50 mVp-p*4*5.%6

20 pg¥4.*6.x7,%9

28 Ps*6.#7%8%9

GND/50 Q, Variable/50 Q

When Variable is selected for Termination: —2.5to +3.5V /10 mV step
K (f)

*1: Option x10
*2: Option x20

*3: Absolute value of difference between Data and XData Threshold
values shall be 1.5 V or less.

*4: 28.1 Gbit/s

*5: PRBS31, Single-Ended, Mark ratio 1/2, 20 to 30°C
*6: Typical value

*7: 0.5 Vp-p Input

*8: 25 Gbit/s

*9: PRBS31, Single-Ended, Mark ratio 1/2




Chapter 1 Overview

Table 1.3.1-4 Clock Input

Item

Specifications

Number of inputs
Frequency range
Input level

1 (Single-Ended)
1.2 to 16.05 GHz
0.3 to 1.0 Vp-p (6.5 to +4.0 dBm)

Termination AC/50
Connector SMA (f)
Table 1.3.1-5 Aux Input, Aux Output
Item Specifications
Aux Input

Number of inputs
Input signal

1 (Single-Ended)
External Mask, Burst, Capture External Trigger

Minimum pulse width 1/128 of Data rate

Input level 0/-1V (H: —0.25 t0 0.05 V/ L: =1.1 to —0.8 V)
Termination GND/50 Q

Connector SMA (f.)

Aux Output

Number of outputs
Output Signal Selection
Pattern Sync

PRBS, PRGM

Mixed Data

Output level
Termination
Connector

2 (Differential)
1/n Clock (n =4, 6, 8, 10...510, 512), Pattern Sync, Error, Sync. gain

Position: 1 to {(Least common multiple of Pattern Length’ and 128) —135}
/ 8 step

Pattern Length’ shall be the value obtained by multiplying Pattern
Length setting until it becomes 512 or more if it is 511 or less.

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
0/—0.6 V (H: —0.25 to 0.05V /L: —0.80 to —0.45 V)

GND/50 Q

SMA (f.)
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1.3 Specifications

Table 1.3.1-6 Pattern Detection

Item Specifications
PRBS
Pattern length 21 (=709, 10, 11, 15, 20, 23, 31)
Mark ratio 1/2 (1/2INV is supported by a logical inversion.)
Zero-Substitution
Additional Bit 0 bit, 1 bit
Pattern length 2nor 20-1 (n =7, 9, 10, 11, 15, 20, 23)

Start position

Successive-zeros bit
length

Substitutes the bit coming after the maximum “0” successive bits.
1 to (Pattern Length—1) bits

If the bit coming after Zero-substitution is “0”, then it is replaced with
“1”'

Data
Pattern length 2 to 268 435 456 bits / 1 bit step
Mixed Pattern
Pattern Data
Mixed Block To the smaller of the following values:
1 to 511 Block / 1 Block step
268435456
INT| ———————xDatalength i
[ROW count ratatens J bits
INT MXROW count | bits
ROW length
Mixed Row Length 1536 to 2 415 919 104 / 256 bits step (Data + PRBS Length)

Pattern length
Number of rows
Number of blocks
PRBS steps/Mark ratio
PRBS Sequence

1 024 to 268 435 456 bits / 1 bit step
1to 16/ 1 step

1to511/1 step

Same as PRBS

Restart, Consecutive

Descramble Can be set per PRBS and Data for each Block (except the Data area for
Block 1).
Table 1.3.1-7 Pattern Sequence
Item Specifications
Sequence Repeat/Burst
Repeat Continuous Pattern
Burst
Source Internal, External-Trigger (Aux Input), External-Enable (Aux Input)
Delay Internal: 0 to 2 147 483 640 bits / 8 bits step
Ext Trigger/Enable: 0 to 2 147 483 520 bits / 8 bits step
Adjust Method: Auto, Manual
Enable Period Internal: 12 800 to 2 147 482 624 bits / 256 bits step

Burst Cycle

Ext Trigger, Enable: 12 800 to 2 147 483 392 bits / 256 bits step
25 600 to 2 147 483 648 bits / 256 bits step
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Chapter 1 Overview

Table 1.3.1-8 Measurement

Item Specifications
Measurement types Error Rate: 0.0001E-18 to 1.0000E00
Error Count: 0 to 9999999, 1.0000E07 to 9.9999E17
Error Interval: 0 to 9999999, 1.0000E07 to 9.9999E17
%Error Free Interval: 0.0000 to 100.0000
Frequency: 2400.000 to 32100.000 MHz

Frequency measurement accuracy:
+1 ppm +1 kHz*

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
Gating Time, Clock Count, Error Count, Block Count
Unit, Cycle setting Time: 1 second to 99 days 23 hours 59 minute 59
seconds
Clock Count: >E+4 to >E+16
Error Count: >E+4 to >E+16
Block Count: >E+2 to >E+14
Gating Cycle Single / Repeat / Untimed
Current On, Off can be set.
Calculation: Progressive, Immediate
Interval: 100 ms, 200 ms, 500 ms
Auto Sync On / Off can be set.

Synchronization threshold:
INT, E-2 to E-8

Sync Control PRBS: Automatic Synchronization
Data: Frame On, Quick
Mixed-Data: Frame On
Frame length 4 to 64 bits / 4 bits step
Frame mask Available
Frame Position 1 to (Pattern Length'— Frame Length +1) bits / 1 bit step

Error/Alarm conditions
Error detection mode | Total, Insertion/Omission, or Transition/Non Transition
EI/EFI interval 1 ms, 10 ms, 100 ms, 1s

*:  When Gating is selected and the main frame reference clock 10 MHz

1s calibrated.
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1.3 Specifications

Table 1.3.1-9 Error Analysis

Item

Specifications

Block Window

Setting resolution

Bit window

External mask
Capture function

Automatic measurement
function

Excludes the specified data pattern bit from the measurement target
according to the settings. (Mask measurement function)

Invalid when “Mixed” is selected for Test Pattern.
Pattern length (bits) Step [bits]

2t02 097 152 1

2097 153 to 4 194 304 2

4 194 305 to 8 388 608 4

8 388 609 to 16 777 216 8

16 777 217 to 33 554 432 16
33 554 433 to 67 108 864 32
67 108 865 to 134 217 728 64
134 217 729 to 268 435 456 128

Excludes any channels among internal 32 channels from the
measurement target.

H: Measurement, L: Mask

Number of blocks: 1, 2, 4, 8, 16, 32, 64, 128

Block length: 8 Mbits / n (n is Number of blocks.)
Eye margin, Eye diagram, Bathtub, Q measurement, Eye Contour

Auto Adjust, Auto Search*1.*2.*3

*1: The input pattern must be an NRZ PRBS pattern with a mark ratio
of 1/2.

*2: Under the following conditions:
There is at least 1 transition bit among 128 bits.
The ratio of both rising and falling edges to Pattern length is 1/5 or
more.
Mark ratio is between 1/8 and 7/8.

*3: The Auto Adjust function obtains a point in the vicinity of the
following as an optimum point:
+ (Voh + Vol) / 2 in voltage direction
+ (P1 + P2)/ 2 in phase direction
The Auto Adjust functions properly when the input signal makes the
waveform of 250 mVp-p or bigger on the oscilloscope.

-- Voh
Auto adjust operating point

--- Vol
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Chapter 1 Overview

Table 1.3.1-10 Variable Clock Delay

Item

Specifications

Phase variable range
Phase setting error

mUI — ps switching
Calibration
Calibration indicator

—1 000 to +1 000 mUI/ 2 mUI step

+50 mUIp-p*L*2.*3

+75 mUIp-p*L*2.%*4

Available

Available

This indicator is on when Calibration is required due to:
e Change in 1/1Clock frequency by 250 kHz.
e Change in the ambient temperature by +5°C.

*1: Using oscilloscope with residual jitter of less than 200 fs (RMS).
*2: Typical value

*3: Bit rate < 28.1 Gbit/s

*4: Bit rate > 28.1 Gbit/s

Table 1.3.1-11 Jitter Tolerance

Item

Specifications

Jitter tolerance

When using external
clock

Bit Rate 16Gbit/s, 28.1Gbit/s, 32.1Gbit/s (When option x01 is installed.)
Test pattern: PRBS231-1

SSC with a 5300 ppm amplitude and RJ of 0.3 Ul can be simultaneously
applied by using MU181500B.

These specifications are defined assuming the following conditions:
+ Loopback connection with MU183020A/21A
* At any temperature between 20 and 30°C

A
2000
Q
& - 20dB/decade
2
(0]
3 15
5 10
(S
< 1
g
E

0.00001 0.0075 1 10 250
Modulation Frequency [MHZz]
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1.3 Specifications

Table 1.3.1-12 Multichannel operation

Item Specifications
Combination*!
Number of channels 2
Pattern
Data
Pattern Length 4 to 536 870 912 bits / 2 bits step*2
Mixed
Row Length 3072 to 4 831 838 208 bits / 512 bits step*?2
Pattern Length 2 048 to 536 870 912 bits / 2 bits step*2
Block Window Excludes the specified data pattern bit from the measurement target
according to the settings. (Mask measurement function)
Invalid when “Mixed” is selected for Test Pattern.
Invalid when Zero-substitution is set to 2n—1.
n = 2 (2ch Combination) is considered in the following:
Setting resolution Pattern length (bits) Step [bits]
2102097 152 X n 1xn
2097 153 to 4 194 304 X n 2Xn
4 194 305 to 8 388 608 X n 4 xXn
8388609 to 16 777 216 X n 8Xn
16 777 217 to 33 554 432 X n 16 X n
33 554 433 to 67 108 864 X n 32 Xn
67 108 865 to 134 217 728 X n 64 X n
134 217 729 to 268 435 456 X n 128 x n
Burst
Burst Cycle 51 200 to 4 294 967 296 bits / 512 bits step*2
Enable Period Internal: 25 600 to 4 294 965 248 bits / 512 bits step*2
Ext Trigger: 25 600 to 4 294 966 784 bits / 512 bits step*2
Delay Internal: 0 to 4 294 967 280 bits / 16 bits step*2
Ext Trigger, Enable: 0 to 4 294 967 040 bits / 16 bits step*2
Measurement
Sync Control
Frame length 8 to 128 bits / 8 bits step*2
Frame Position 1 to (Pattern Length' — Frame Length +n) bits / n bits step
Error detection mode Total, Insertion and Omission
Eye diagram
Measurement target chl to ch 2*%3
Eye margin
Measurement target chl to ch 2%3
Bathtub
Measurement target ch1 to ch 2*3
Capture function 2 Ch Combination is available*2

*1: Combination extending over multiple slots cannot be set.
*2: Common to every channel specified by Combination Setting.

*3: Separately specified for each channel.
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Chapter 1 Overview

Table 1.3.1-13 General

Item Specifications
Dimensions 21 mm (H), 234 mm (W), 175 mm (D), Excluding protrusions
Mass 2.5 kg max.
Operating temperature 15 to 35°C
Storage temperature —20 to 60°C
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1.3 Specifications

1.3.2 Specifications for MU183041A

Table 1.3.2-1 Operating bit rate

Item Specifications
Operating bit rate 2.4 to 28.1 Gbit/s*1
2.4 to 32.1 Gbit/s*2
*1: When option x01 is not installed.
*2: When option x01 is installed.
Table 1.3.2-2 System Clock
Item Specifications

System Clock

External

Table 1.3.2-3 Data Input

Item

Specifications

Number of inputs
Amplifier

Input signal format
Input amplitude
Threshold voltage

Input sensitivity
Phase margin

Termination
Termination voltage
Connector

8 (Datal to Data4, XDatal to XData4) (Differential)

Single-Ended 500hm, Differential 500hm, Differential 1000hm can be
set.

Data and XData can be set.
Tracking, Independent, Alternate can be set.

When Alternate is selected:
Data-XData and XData-Data can be set.*!

NRZ
0.25t0 2.0 Vpp
—-3.5t0 +3.3 V (1 mV step) (Can be set separately.)

(Absolute value of difference between Data and XData Threshold values
shall be 3 V or less.)

50 mVp-p*2*3.¥4

20 ps¥2.¥4%5%7

28 ps*a*5#6%T

GND/50 Q, Variable/50 Q

When Variable is selected for Termination: —2.5to+3.5V /10 mV step
K (f)

*1: Absolute value of difference between Data and XData Threshold
values shall be 1.5 V or less.

*2: 28.1 Gbit/s

*3: PRBS31, Single-Ended, Mark ratio 1/2, 20 to 30°C
*4: Typical value

*5: 0.5 Vp-p Input

*6: 25 Gbit/s

*7: PRBS31, Single-Ended, Mark ratio 1/2
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Chapter 1 Overview

Table 1.3.2-4 Clock Input

Item

Specifications

Number of inputs
Frequency range
Input level

1 (Single-Ended)
1.2 to 16.05 GHz
0.3 to 1.0 Vp-p (6.5 to +4.0 dBm)

Termination AC/50
Connector SMA (f)
Table 1.3.2-5 Aux Input, Aux Output
Item Specifications
Aux Input

Number of inputs
Input signal

1 (Single-Ended)
External Mask, Burst, Capture External Trigger

Minimum pulse width 1/128 of Data rate

Input level 0/-1V (H: —0.25 t0 0.05 V/ L: =1.1 to —0.8 V)
Termination GND/50 Q

Connector SMA (f.)

Aux Output

Number of outputs
Output Signal Selection
Pattern Sync

PRBS, PRGM

Mixed Data

Output level
Termination
Connector

2 (Differential)
1/n Clock (n =4, 6, 8, 10...510, 512), Pattern Sync, Error, Sync. gain

Position: 1 to {(Least common multiple of Pattern Length’ and 128) —135}
/ 8 step

Pattern Length’ shall be the value obtained by multiplying Pattern
Length setting until it becomes 512 or more if it is 511 or less.

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

0/-0.6 V (H: —0.25 to 0.05V / L: —0.80 to —0.45 V)
GND/50
SMA (f.)
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1.3 Specifications

Table 1.3.2-6 Pattern Detection

Item Specifications
PRBS
Pattern length 2-1(n=7,09, 10, 11, 15, 20, 23, 31)
Mark ratio 1/2 (1/2INV is supported by a logical inversion.)
Zero-Substitution
Additional Bit 0 bit, 1 bit
Pattern length 2nor 20-1 (n=7,9, 10, 11, 15, 20, 23)

Start position

Successive-zeros bit
length

Substitutes the bit coming after the maximum “0” successive bits.
1 to (Pattern Length—1) bits

If the bit coming after Zero-substitution is “0”, then it is replaced with
“1”‘

Data
Pattern length

2 to 268 435 456 bits / 1 bit step

Mixed Pattern
Pattern switching
Mixed Block

Mixed Row Length
Pattern length
Number of rows
Number of blocks
PRBS steps/Mark ratio
PRBS Sequence
Descramble

Data
To the smaller of the following values:
1 to 511 Block / 1 Block step

268435456
ROW count

INT(2415919104
ROW length
1536 to 2 415 919 104 bits / 256 bits step (Data + PRBS Length)
1 024 to 268 435 456 bits / 1 bit step

1to 16/ 1 step

1to511/1 step

Same as PRBS.

Restart, Consecutive

Can be set per PRBS and Data for each Block (except the Data area for
Block 1).

INT ( xData length] bits

xROW countj bits
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Chapter 1 Overview

Table 1.3.2-7 Pattern Sequence

Item

Specifications

Sequence

Repeat

Burst
Source
Delay

Enable Period

Burst Cycle

Repeat/Burst
Continuous Pattern

Internal, External-Trigger (Aux Input), External-Enable (Aux Input)

Internal: 0 to 2 147 483 640 bits / 8 bits step

Ext Trigger, Enable: 0 to 2 147 483 520 bits / 8 bits step

Adjust Method: Auto, Manual

Internal: 12 800 to 2 147 482 624 bits / 256 bits step
Ext Trigger, Enable: 12 800 to 2 147 483 392 bits / 256 bits step

25 600 to 2 147 483 648 bits / 256 bits step
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1.3 Specifications

Table 1.3.2-8 Measurement

Item

Specifications

Measurement types

Gating
Unit, Cycle setting

Gating Cycle
Current

Auto Sync

Sync Control

Frame length

Frame mask

Frame Position
Error/Alarm conditions

Error detection mode

EI/EFI interval

Error Rate:

Error Count:

Error Interval:
%Error Free Interval:
Frequency:

0.0001E-18 to 1.0000E00

0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17
0.0000 to 100.0000

2400.000 to 32100.000 MHz

Frequency measurement accuracy:

Clock Count:
Sync Loss Interval:
Clock Loss Interval:

+1 ppm +1 kHz*

0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17

Time, Clock Count, Error Count, Block Count

Time:

Clock Count:

Error Count:

Block Count:

Single / Repeat / Untimed
On, Off

Calculation:

Interval:

On / Off

Synchronization threshold:

PRBS:

Data:

Mixed-Data:

4 to 64 bits / 4 bits step
Available

1 second to 99 days 23 hours 59 minute 59
seconds

>E+4 to >E+16
>E+4 to >E+16
>E+2 to >E+14

Progressive, Immediate
100 ms, 200 ms, 500 ms

INT, E-2 to E-8
Automatic Synchronization
Frame On, Quick

Frame On

1 to (Pattern Length'— Frame Length +1) bits / 1 bit step

Total, Insertion/Omission, or Transition/Non Transition

1 ms, 10 ms, 100 ms, 1s

*:

1s calibrated.

When Gating is selected and the main frame reference clock 10 MHz
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Chapter 1 Overview

Table 1.3.2-9 Error Analysis

Item

Specifications

Block Window

Setting resolution

Bit window

External mask
Capture function

Automatic measurement
function

Excludes the specified data pattern bit from the measurement target
according to the settings. (Mask measurement function)

Invalid when “Mixed” is selected for Test Pattern.

Excludes any channels among internal 32 channels from the
measurement target.

H: Measurement, L: Mask

Number of blocks: 1, 2, 4, 8, 16, 32, 64, 128

Block length: 8 Mbits / n (n is Number of blocks.)

Eye margin, Eye diagram, Bathtub, Q measurement, Eye Contour

Auto Adjust, Auto Search*1.*2.%3

Pattern length (bits) Step [bits]

2 to 2 097 152 1
2 097 153 to 4 194 304 2
4194 305 to 8 388 608 4
8 388 609 to 16 777 216 8

16 777 217 to 33 554,432 16

33 554 433 to 67 108 864 32

67 108 865 to 134 217 728 64

134 217 729 to 268 435 456 128

*1:

*2:

*3:

The input pattern must be an NRZ PRBS pattern with a mark ratio
of 1/2.

Under the following conditions:

There is at least 1 transition bit among 128 bits.

The ratio of both rising and falling edges to Pattern length is 1/5 or
more.

Mark ratio is between 1/8 and 7/8.

The Auto Adjust function obtains a point in the vicinity of the
following as an optimum point:

+ (Voh + Vol) / 2 in voltage direction

+ (P1 + P2)/ 2 in phase direction

The Auto Adjust functions properly when the input signal makes the
waveform of 250 mVp-p or bigger on the oscilloscope.

-- Voh

250 Auto adjust operating point
mVp-p

--- Vol
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1.3 Specifications

Table 1.3.2-10 Variable Clock Delay

Item Specifications
Phase variable range —1 000 to +1 000 mUI / 2 mUI step
Phase setting error +50 mUIp-p*L*2.*3
+75 mUIp-p*L*2.%*4
mUI — ps switching Available
Calibration Available
Calibration indicator This indicator is on when Calibration is required due to:
e Change in 1/1 Clock frequency by +250 kHz.
e Change in the ambient temperature by +5°C.

*1: Using oscilloscope with residual jitter of less than 200 fs (RMS).
*2: Typical value

*3: Bit rate < 28.1 Gbit/s

*4: Bit rate > 28.1 Gbit/s

Table 1.3.2-11 Jitter Tolerance

Item Specifications
Jitter tolerance Bit Rate 16Gbit/s, 28.1Gbit/s, 32.1Gbit/s (When option x01 is installed.)
When using external Test pattern: PRBS231-1
clock SSC with a 5300 ppm amplitude and RJ of 0.3 Ul can be simultaneously

applied by using MU181500B.

These specifications are defined assuming the following conditions:
+ Loopback connection with MU183020A/21A
+ At any temperature between 20 and 30°C

A
2000
oy
& - 20dB/decade
2
[0)
3 15
3 10
€
< 1
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E

0.00001 0.0075 1 10 250
Modulation Frequency [MHZz]
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Chapter 1 Overview

Table 1.3.2-12 Multichannel operation

Item

Specifications

Combination*!
Number of channels
Pattern
Data
Pattern Length

Mixed
Row Length

Pattern Length

Block Window

Setting resolution

2, 4

Two channels: 4 to 536 870 912 bits / 2 bits step*2
Four channels: 8 to 1 073 741 824 bits / 4 bits step*2

Two channels: 3 072 to 4 831 838 208 / 512 bits step*2
Four channels: 6 144 to 9 663 676 416/ 1024 bits step*?2
Two channels: 2 048 to 536 870 912 bits / 2 bits step*2
Four channels: 4 096 to 1 073 741 824 bits / 4 bits step*?2

Excludes the specified data pattern bit from the measurement target
according to the settings. (Mask measurement function)

Invalid when “Mixed” is selected for Test Pattern.

Invalid when Zero-substitution is set to 2n—1.

n: Number of channels for Channel Combination (2 or 4)
Pattern length (bits) Step [bits]

2102097152 xn 1Xn

2097 153t04 194 304 X n 2Xn
4194 305 to 8 388 608 x n 4Xn

8 388609 to 16 777 216 X n 8Xn

16 777 217 to 33 554 432 X n 16 X n
33 554 433 to 67 108 864 X n 32 Xn
67 108 865 to 134 217 728 X n 64 Xn
134 217 729 to 268 435 456 X n 128 X n

*1: Combination extending over multiple slots cannot be set.

*2: Common to every channel specified by Combination Setting.
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1.3 Specifications

Table 1.3.2-12 Multichannel operation (Cont’d)

Item

Specifications

Burst
Burst Cycle

Enable Period

Delay

Measurement
Sync Control
Frame length

Frame Position

Error detection mode
Eye diagram

Measurement target
Eye margin

Measurement target
Bathtub

Measurement target
Capture Function

Two channels: 51 200 to 4 294 967 296 bits / 512 bits step*?2
Four channels: 102 400 to 8 589 934 592 bits / 1024 bits step*2

Internal: Two channels:

25 600 to 4 294 965 248 bits / 512 bits step*2

Four channels:
51 200 to 8 589 930 496 bits / 1024 bits step*2

Ext Two channels:

Trigger: 25 600 to 4 294 966 784 bits / 512 bits step*?2
Four channels:
51 200 to 8 589 933 568 bits / 1024 bits step*?
Internal: Two channels:0 to 4 294 967 280 bits / 16 bits step*2
Four channels: 0 to 8 589 934 560 bits / 32 bits
step*2
Ext Two channels:0 to 4 294 967 040 bits / 16 bits step*2
Trigger, Four channels: 0 to 8 589 934 080 bits / 32 bits
Enable: step*2

8 to 128 bits /8 bits step*2
16 to 256 bits /16 bits step*?

Two channels:
Four channels:

Two channels:
1 to (Pattern length' — Frame length +2) bits / 2 bits step

Four channels:

1 to (Pattern length' — Frame length +4) bits / 4 bits step
Total, Insertion and Omission
chl to ch 4*3

chl to ch 4*3

chl to ch 4*3
2 Ch Combination is available.*2

*3: Separately specified for each channel.

Table 1.3.2-13 General

Item

Specifications

Dimensions

Mass

Operating temperature
Storage temperature

41 mm (H), 234 mm (W), 175 mm (D), Excluding protrusions
5 kg max.

15 to 35°C

—20 to 60°C
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Chapter 1 Overview

1.3.3 Specifications for MU183040B
Table 1.3.3-1 Operating bit rate

Item Specifications

Operating bit rate 2.4 to 28.1 Gbit/s*!
2.4 to 32.1 Gbit/s*2

*1: When option x01 is not installed.
*2: When option x01 is installed.

Table 1.3.3-2 System Clock

Item Specifications

System Clock External, Recovered® can be set

*:  The system clock can be selected only when option x22 or x23 is

installed. This is fixed to External Clock when option x22 or x23 is
not installed. Clock is recovered from the data input to the Datal
Input connector when Recovered is selected.
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1.3 Specifications

Table 1.3.3-3 Data Input

Item

Specifications

Number of inputs

Amplifier

Input signal format
Input amplitude*10

Threshold voltage

Input sensitivity*10
Phase margin

Termination
Termination voltage
Connector

2 (Data, XData) (Differential)*1
4 (Datal, XDatal, Data2, XData2) (Differential)*2

Single-Ended 500hm, Differential 500hm, Differential 1000hm can be
set.

Data and XData can be set.

Tracking, Independent, Alternate can be set.

When Alternate is selected: Data-XData and XData-Data can be set.*3
NRZ, PAM4

0.05 to 1.0 Vp-p (NRZ)
0.3 to 0.6 Vp-p (PAM4, <28.1Gbaud)
0.4 to 0.7 Vp-p (PAM4, >28.1Gbaud)

Note:

Be careful about the maximum input amplitude. 2 Vp-p Max for
A-type, and 1 Vp-p Max for B type.
—-3.5to +3.3 V (1mV step) (Can be set separately.)

(Absolute value of difference between Data and XData Threshold values
shall be 3 V or less.)

15 mVp-p*4*5.*%6, <25 mVp-p*4

10 mVp-p*4*5.%6%11

20 pg¥4.*6,x7%9

28 pS*6’*7’*8’*9

GND/50 Q, Variable/50 Q

When Variable is selected for Termination: —2.5to +3.5V/ 10 mV step
K (f)

*1: Option x10
*2: Option x20

*3: Absolute value of difference between Data and XData Threshold
values shall be 1.5 V or less.

*4: 28.1 Gbit/s

*5: PRBS31, Single-Ended, Mark ratio 1/2, 20 to 30°C
*6: Typical value

*7: 0.5 Vp-p Input

*8: 25 Gbit/s

*9: PRBS31, Single-Ended, Mark ratio 1/2

*10: The amplitude for NRZ input is the range in which AutoAdjust
works. The amplitude for PAM4 input is the range in which PAM4
AutoSearch works. Input sensitivity is the minimum input
amplitude which becomes error-free.

*11: Sensitivity of eye height.

When the output amplitude of the MU183020A/21A + ATT 1is set to
15 mV with the measurement system as the figure below, the error
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rate range is 1E-9 or less. (A sampling oscilloscope with the
bandwidth of 70 GHz or more is used.)

MP1800A
Data Output
MU183020A/21A
MU183040B Datalnput | 7

Eye Height Amplitude
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Specifications

Table 1.3.3-4 Clock Input

Item

Specifications

Number of inputs
Frequency range
Input level

1 (Single-Ended)
1.2 to 16.05 GHz
0.3 to 1.0 Vp-p (6.5 to +4.0 dBm)

Termination AC/50
Connector SMA (f)
Table 1.3.3-5 Aux Input, Aux Output
Item Specifications
Aux Input

Number of inputs
Input signal
Minimum pulse width
Input level

1 (Single-Ended)

External Mask, Burst, Capture External Trigger
1/128 of Data rate

0/~1V (H: -0.25 to 0.05 V/ L: -1.1 to 0.8 V)

Termination GND/50 Q
Connector SMA (£
Aux Output

Number of outputs
Output Signal Selection
Pattern Sync

PRBS, PRGM

Mixed Data

Output level
Termination
Connector

2 (Differential)

1/n Clock (n =4, 6, 8, 10...510, 512), Pattern Sync, Error, Sync. gain

Position: 1 to {(Least common multiple of Pattern Length’ and 128) —135}

/ 8 step

Pattern Length’ shall be the value obtained by multiplying Pattern
Length setting until it becomes 512 or more if it is 511 or less.

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

0/-0.6 V (H: —0.25 to 0.05V / L: —0.80 to —0.45 V)
GND/50
SMA (f.)
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Table 1.3.3-6 Pattern Detection

Item Specifications
PRBS
Pattern length 21 (=709, 10, 11, 15, 20, 23, 31)
Mark ratio 1/2 (1/2INV is supported by a logical inversion.)
Zero-Substitution
Additional Bit 0 bit, 1 bit
Pattern length 2nor 20-1 (n =7, 9, 10, 11, 15, 20, 23)

Start position

Successive-zeros bit
length

Substitutes the bit coming after the maximum “0” successive bits.
1 to (Pattern Length—1) bits

If the bit coming after Zero-substitution is “0,” then it is replaced with
“1.”

Data
Pattern length 2 to 268 435 456 bits / 1 bit step
Mixed Pattern
Pattern Data
Mixed Block To the smaller of the following values:
1 to 511 Block / 1 Block step
268435456
INT| =———xDatalength | bj
[ROW count>< aratens J bits
INT MXROW count | bits
ROW length
Mixed Row Length 1536 to 2 415 919 104 / 256 bits step (Data + PRBS Length)

Pattern length
Number of rows
Number of blocks
PRBS steps/Mark ratio
PRBS Sequence

1 024 to 268 435 456 bits / 1 bit step
1to 16/ 1 step

1to511/1 step

Same as PRBS.

Restart, Consecutive

Descramble Can be set per PRBS and Data for each Block (except the Data area for
Block 1).
Table 1.3.3-7 Pattern Sequence
Item Specifications
Sequence Repeat/Burst
Repeat Continuous Pattern
Burst
Source Internal, External-Trigger (Aux Input), External-Enable (Aux Input)
Delay Internal: 0 to 2 147 483 640 bits / 8 bits step
Ext Trigger/Enable: 0 to 2 147 483 520 bits / 8 bits step
Adjust Method: Auto, Manual
Enable Period Internal: 12 800 to 2 147 482 624 bits / 256 bits step

Burst Cycle

Ext Trigger, Enable: 12 800 to 2 147 483 392 bits / 256 bits step
25 600 to 2 147 483 648 bits / 256 bits step

1-30




1.3 Specifications

Table 1.3.3-8 Measurement

Item

Specifications

Measurement types

Gating
Unit, Cycle setting

Gating Cycle
Current

Auto Sync

Sync Control

Frame length

Frame mask

Frame Position
Error/Alarm conditions

Error detection mode

EI/EFI interval

Error Rate:

Error Count:

Error Interval:
%Error Free Interval:
Frequency:

0.0001E-18 to 1.0000E00

0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17
0.0000 to 100.0000

2400.000 to 32100.000 MHz

Frequency measurement accuracy:

Clock Count:
Sync Loss Interval:
Clock Loss Interval:

+1 ppm +1 kHz*

0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17

Time, Clock Count, Error Count, Block Count

Time:

Clock Count:

Error Count:

Block Count:

Single / Repeat / Untimed
On, Off can be set.
Calculation:

Interval:

On / Off can be set.
Synchronization threshold:

PRBS:

Data:

Mixed-Data:

4 to 64 bits / 4 bits step
Available

1 second to 99 days 23 hours 59 minute 59
seconds

>E+4 to >E+16
>E+4 to >E+16
>E+2 to >E+14

Progressive, Immediate
100 ms, 200 ms, 500 ms

INT, E-2 to E-8
Automatic Synchronization
Frame On, Quick

Frame On

1 to (Pattern Length'— Frame Length +1) bits / 1 bit step

Total, Insertion/Omission, or Transition/Non Transition

1 ms, 10 ms, 100 ms, 1s

*:

1s calibrated.

When Gating is selected and the main frame reference clock 10 MHz
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Table 1.3.3-9 Error Analysis

Item Specifications
Block Window Excludes the specified data pattern bit from the measurement target
according to the settings. (Mask measurement function)
Invalid when “Mixed” is selected for Test Pattern.
Setting resolution Pattern length (bits) Step [bits]
2 to 2 097 152 1
2097 153 to 4 194 304 2
4 194 305 to 8 388 608 4
8 388 609 to 16 777 216 8
16 777 217 to 33 554 432 16
33 554 433 to 67 108 864 32
67 108 865 to 134 217 728 64
134 217 729 to 268 435 456 128
Bit window Excludes any channels among internal 32 channels from the
measurement target.
External mask H: Measurement
L: Mask
Capture function Number of blocks: 1,2, 4, 8, 16, 32, 64, 128
Length of block: 8 Mbits / n (n is Number of blocks.)
Automatic measurement Eye margin, Eye diagram, Bathtub, Q measurement, Eye Contour,
function PAM4 BER measurement
Auto Adjust*1.*2*3 Auto Search*!, Auto Search PAM mode*4

*1: The input pattern must be an NRZ PRBS pattern with a mark ratio
of 1/2.

*2: The Auto Adjust function obtains a point in the vicinity of the
following as an optimum point:
+ (Voh + Vol) / 2 in voltage direction
 (P1 + P2) / 2 in phase direction
The Auto Adjust function works properly when there are no
mask-hits which are observed by the oscilloscope vertically within
+25 mV area from the Auto Adjust operating point.

-- Voh

25mV Auto adjust operating point

--- Vol

*3: If eye diagram of input signal is not symmetry, the Auto Adjust may
not adjust input signals to the optimum value. The Auto Search Fine

1s recommended to measure asymmetric input signals.

*4: Each of PAM4 waveform levels is equal.
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Specifications

Table 1.3.3-10 Variable Clock Delay

Item

Specifications

Phase variable range
Phase setting error

mUI — ps switching
Calibration
Calibration indicator

—1 000 to +1 000 mUI/ 2 mUI step

+50 mUIp-p*L*2.*3

+75 mUIp-p*L*2.%*4

Available

Available

This indicator is on when Calibration is required due to:
e Change in 1/1Clock frequency by +250 kHz.
e Change in the ambient temperature by +5°C.

*1: Using oscilloscope with residual jitter of less than 200 fs (RMS).

*2: Typical value
*3: Bit rate < 28.1 Gbit/s
*4: Bit rate > 28.1 Gbit/s
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Table 1.3.3-11 Clock Recovery

Item

Specifications

Clock source options
Operating bit rate

Setting range

Supported standard and
bit rate

External Clock/Recovered Clock*1!

2.4 Gbit/s to 28.1 Gbit/s*2
25.5 Gbit/s to 32.1 Gbit/s*3

2.400 000 to 28.100 000 Gbit/s / 0.000 001 Gbit/s step*2
25.500 000 to 32.100 000 Gbit/s / 0.000 001 Gbit/s step*3
When the option x22 is installed

Standard Bit Rate [Gbit/s]
32GFC 28.050 000
100G OTU4 27.952 496
100GbE(25.78x4) 25.781 250
InfiniBand EDR 25.781 250
SAS 24.000 000
PCI Express Gen4 16.000 000
InfiniBand FDR 14.062 500
16G FC 14.025 000
10G FC Over FEC 11.316 800
10GbE Over FEC 11.095 700
0OTU2 10.709 225
G975 FEC 10.664 228
10G FC 10.518 750
10GbE 10.312 500
InfiniBand QDR 10.000 000
0OC-192/STM-64 9.953 280
8G FC 8.500 000
PCI Express Gen3 8.000 000
HSBI 6.250 000
SATA 6Gb/s 6.000 000
PCI Express Gen2 5.000 000
USB3.0 5.000 000
InfiniBand DDR 5.000 000
4G FC 4.250 000
XAUI 3.125 000
SATA 3Gb/s 3.000 000
OoTuU1 2.666 060
InfiniBand SDR 2.500 000
PCI Express Gen1 2.500 000
OC-48/STM-16 2.488 320
When the option x23 is installed
Standard Bit Rate [Gbit/s]
100G ULH 32.100 000
32GFC 28.050 000
100G OTU4 27.952 496
100GbE(25.78x4) 25.781 250
InfiniBand EDR 25.781 250

*1: The system clock can be selected only when option x22 or x23 is
installed. This is fixed to External Clock when option x22 or x23 is
not installed. Clock is recovered from the data input to the Datal
Input connector. The input pattern must be an NRZ PRBS pattern
with a mark ratio of 1/2.

*2: When option x22 is installed.
*3: When option x23 is installed.

1-34



a1187007
ノート注釈
a1187007 : Unmarked

a1187007
ノート注釈
a1187007 : Marked


1.3 Specifications

Table 1.3.3-11 Clock Recovery (Cont’d)

Item

Specifications

Operating bit rate tracking

Maximum number of

consecutive zeros*4

Lock range for clock data

recovery*4
Target loop band

Supported.

Tracking target: The operating bit rate of the PPG mounted to the
same mainframe

72bit (Zero Substitution 215)

+200 ppm*2

+100 ppm*3

When the option x22 is installed

Available options are (Bit rate / 1667) MHz, (Bit rate / 2578) MHz, Jitter
Tolerance*5 and Variable.

If the Variable option is selected, the following settings are available:

Bit rate [Gbit/s] Se”'”gtzs[”“ﬁﬁz[?"”z] /

2.400 000 0 5.500 000 37-
5.500 001 t7.500 000 3t04/1
7.500 001 fo 9.500 000 3t05/1
9.500 001 to 10.500 000 3t06/1
10.500 001 to 12.500 000 3t07/1
12.500 001 to 14.500 000 3t08/1
14.500 001 to 15.500 000 3t09/1
15.500 001 to 17.500 000 310 10/1
17.500 001 to 19.500 000 3to 11/1
19.500 001 to 20.500 000 3t012/1
20.500 001 to 22.500 000 3t013/1
22.500 001 to 24.500 000 3to 14 /1
24.500 001 to 25.500 000 3t015/1
25.500 001 to 27.500 000 3t0 16 /1
27.500 001 to 28.100 000 3to 17 /1

When the option x23 is installed
Available options are (Bit rate / 1667) MHz, (Bit rate / 2578) MHz, and
Jitter Tolerance®>.

*4: When the option x22 is installed:
The target loop band is specified by the maximum setting value of
each bit rate.
When the option x23 is installed:
The target loop band is specified by (Bit rate / 1667) and (Bit rate /
2578).

*5: The Jitter Tolerance option makes the loop band wider than the

other options and enables the Jitter Tolerance measurement.
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Chapter 1 Overview

Table 1.3.3-11

Clock Recovery (Cont’d)

Item

Specifications

Jitter Tolerance

When option x22 is
installed*6.*7

At the bit rate of 28.05 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “32G FC standard”

100

10

Jitter Tolerance [Ulp-p]
-

N

0.1

10 100 1k

10k 100k M 10M 100M 1000M

Modulation Frequency [Hz]

Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)

10 50
10,000 50
100,000 10
108,805 7.5
3,709,271 0.22
250,000,000 0.22

At the bit rate of 25.78125 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “100GbE(25.78x4) standard”

100

10

AN

Jitter Tolerance [Ulp-p]
-

N

0.1

10 100 1k

10k 100k M 10M 100M 1000M
Modulation Frequency [Hz]

Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 7.5
1,363,636 0.22
250,000,000 0.22

*6: Defined assuming the following conditions:
+ Loop-back connection to MU183020A
» Test Pattern (Length): PRBS (2/23-1)
* Data input amplitude: 0.05 Vp-p

*7: Typical value, specified at 20 to 30°C
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1.3 Specifications

Table 1.3.3-11

Clock Recovery (Cont’d)

Item

Specifications

Jitter Tolerance

When option x22 is
installed

(Cont’d)

defined by the “Infinib

100

10

Jitter Tolerance [Ulp-p]
-

0.1

0.01

At the bit rate of 14.0625 Gbit/s, conforming to Jitter Tolerance Mask

and FDR standard”

10 100 1k 10k 100k 1M 10M 100M
Modulation Frequency [Hz]
Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 7.5
1,363,636 0.22
150,000,000 0.22

defined by the “16G F

At the bit rate of 14.025 Gbit/s, conforming to Jitter Tolerance Mask

C standard”

1000M

100

10

Jitter Tolerance [Ulp-p]
-

N\

0.1

10 100 1k 10k 100k M 10M 100M
Modulation Frequency [Hz]
Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
561,000 2.25
5,635,929 0.22
150,000,000 0.22

1000M
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Table 1.3.3-11

Clock Recovery (Cont’d)

Item

Specifications

Jitter Tolerance

When option x22 is
installed

(Cont’d)

Jitter Tolerance

When option x23 is
installed*6.*7

100

Jitter Tolerance [Ulp-p]
-

0.1

0.01

At the bit rate of 10.3125 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “10GbE standard”

10 100 1k 10k 100k 1M 10M 100M 1000M
Modulation Frequency [Hz]
Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 7.5
1,363,636 0.22
150,000,000 0.22

defined by the “32G F

At the bit rate of 28.05 Gbit/s, conforming to Jitter Tolerance Mask

C standard”

100

10

Jitter Tolerance [Ulp-p]
-

N

0.1

0.01
10 100 1k

10k 100k im 10M 100M 1000M

Modulation Frequency [Hz]

Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)

10 50
10,000 50
100,000 10
108,805 7.5
3,709,271 0.22
250,000,000 0.22
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Table 1.3.3-11 Clock Recovery (Cont’d)

Item

Specifications

Jitter Tolerance

When option x23 is
installed

(Cont’d)

At the bit rate of 25.78125 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “100GbE(25.78x4) standard”

100

10

Jitter Tolerance [Ulp-p]
-

0.1

10 100 1k 10k 100k M 10M 100M 1000M
Modulation Frequency [Hz]
Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 7.5
1,363,636 0.22
250,000,000 0.22

Table 1.3.3-12 Jitter Tolerance

Item

Specifications

Jitter tolerance

When using external
clock

Bit Rate 16Gbit/s, 28.1Gbit/s, 32.1Gbit/s (When option x01 is installed.)
Test pattern: PRBS231-1

SSC with a 5300 ppm amplitude and RJ of 0.3 Ul can be simultaneously
applied by using MU181500B.

These specifications are defined assuming the following conditions:

* Loopback connection with MU183020A/21A

+ At any temperature between 20 and 30°C

A
2000
a2 .~ 20dB/decade
=
[}
2 15
3 10
£
< 1
g
E

0.00001 0.0075 1 10 250
Modulation Frequency [MHZz]
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Table 1.3.3-13 Multichannel operation

Item

Specifications

Combination*!

Pattern
Data
Pattern Length
Mixed
Row Length
Pattern Length
Block Window

Setting resolution

Burst
Burst Cycle
Enable Period
Delay
Measurement
Sync Control
Frame length
Frame Position
Eye diagram
Eye margin

Bathtub

Capture function

Number of channels

Error detection mode
Measurement target
Measurement target

Measurement target

4 to 536 870 912 bits / 2 bits step*2

3 072 to 4 831 838 208 bits / 512 bits step*2
2 048 to 536 870 912 bits / 2 bits step*2

Excludes the specified data pattern bit from the measurement target
according to the settings. (Mask measurement function)

Invalid when “Mixed” is selected for Test Pattern.
Invalid when Zero-substitution is set to “2n—1".
n = 2 (2ch Combination) is considered in the following:

Pattern length (bits) Step [bits]
2102097 152 X n 1Xn
2097 153 to 4 194 304 X n 2Xn
4 194 305 to 8 388 608 X n 4Xn
8 388609to 16 777 216 X n 8Xn
16 777 217 to 33 554 432 X n 16 Xn
33 554 433 to 67 108 864 X n 32 Xn
67 108 865 to 134 217 728 X n 64 Xn
134 217 729 to 268 435 456 X n 128 X n

51 200 to 4 294 967 296 bits / 512 bits step*2

Internal: 25 600 to 4 294 965 248 bits / 512 bits step*2
Ext Trigger: 25 600 to 4 294 966 784 bits / 512 bits step*2
Internal: 0 to 4 294 967 280 bits / 16 bits step*2

Ext Trigger, Enable: 0 to 4 294 967 040 bits / 16 bits step*2

8 to 128 bits /8 bits step*?2

1 to (Pattern Length' — Frame Length + n) bits / n bits step
Total, Insertion and Omission

chl to ch2*3

chl to ch2*3

chl to ch2*3
2 Ch Combination is available*2

*1: Combination extending over multiple slots cannot be set.
*2: Common to every channel specified by Combination Setting.

*3: Separately specified for each channel.
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1.3 Specifications

Table 1.3.3-14 General

Item Specifications
Dimensions 21 mm (H), 234 mm (W), 175 mm (D), Excluding protrusions
Mass 2.5 kg max.
Operating temperature 15 to 35°C
Storage temperature —20 to 60°C
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1.3.4 Specifications for MU183041B
Table 1.3.4-1 Operating bit rate

Item Specifications

Operating bit rate 2.4 to 28.1 Gbit/s*1
2.4 to 32.1 Gbit/s*2

*1: When option x01 is not installed.
*2: When option x01 is installed.

Table 1.3.4-2 System Clock

Item Specifications

Clock source External, Recovered* can be set

*:  The system clock can be selected only when option x22 or x23 is

installed. This is fixed to External Clock when option x22 or x23 is
not installed. Clock is recovered from the data input to the Datal
Input connector. For the option x22, the clock is recovered from the
data input to the Datal Input connector. For the option x23, the
clock is recovered from the data input to the Datal Input and Data3
Input connectors.
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1.3 Specifications

Table 1.3.4-3 Data Input

Item

Specifications

Number of inputs
Amplifier

Input signal format
Input amplitude*8

Threshold voltage

Input sensitivity*8
Phase margin

Termination
Termination voltage
Connector

8 (Datal to Data4, XDatal to XData4) (Differential)

Single-Ended 500hm, Differential 500hm, Differential 1000hm can be
set.

Data and XData can be set.
Tracking, Independent, Alternate can be set.

When Alternate is selected:
Data-XData and XData-Data can be set.*!

NRZ, PAM4

0.05 to 1.0 Vp-p (NRZ)
0.3 to 0.6 Vp-p (PAM4, <28.1Gbaud)
0.4 to 0.7 Vp-p (PAM4, > 28.1Gbaud)

Note:
Be careful about the maximum input amplitude. 2 Vp-p Max for
A-type, and 1 Vp-p Max for B type.

-3.5t0 +3.3 V (1 mV step) (Can be set separately.)

(Absolute value of difference between Data and XData Threshold values
shall be 3 V or less.)

15 mVp-p*2*3*4 < 25 mVp-p*2

10 mVp-p*2*3.%4%9

20 ps*2*4%5%7

28 pg¥d x5 x6%T

GND/50 Q, Variable/50

When Variable is selected for Termination: —2.5to +3.5V /10 mV step
K ()

*1: Absolute value of difference between Data and XData Threshold
values shall be 1.5V or less.

*2: 28.1 Gbit/s

*3: PRBS31, Single-Ended, Mark ratio 1/2, 20 to 30°C

*4: Typical value

*5: 0.5 Vp-p Input

*6: 25 Gbit/s

*7: PRBS31, Single-Ended, Mark ratio 1/2

*8: The amplitude for NRZ input is the range in which AutoAdjust
works. The amplitude for PAM4 input is the range in which PAM4
AutoSearch works.
Input sensitivity is the minimum input amplitude which becomes
error-free.

*9: Sensitivity of eye height.
When the output amplitude of the MU183020A/21A+ATT is set to 15
mV with the measurement system as the figure below, the error rate
range is 1E-9 or less. (A sampling oscilloscope with the bandwidth of
70 GHz or more is used.)
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MP1800A
Data Output
MU183020A/21A
MU183041B Datalnput | 7
Eye Height Amplitude
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1.3

Specifications

Table 1.3.4-4 Clock Input

Item

Specifications

Number of inputs
Frequency range
Input level

1 (Single-Ended)
1.2 to 16.05 GHz
0.3 to 1.0 Vp-p (6.5 to +4.0 dBm)

Termination AC/50
Connector SMA (f)
Table 1.3.4-5 Aux Input, Aux Output
Item Specifications
Aux Input

Number of inputs
Input signal
Minimum pulse width
Input level

1 (Single-Ended)

External Mask, Burst, Capture External Trigger
1/128 of Data rate

0/~1V (H: -0.25 to 0.05 V/ L: -1.1 to 0.8 V)

Termination GND/50 Q
Connector SMA (£
Aux Output

Number of outputs
Output Signal Selection
Pattern Sync

PRBS, PRGM

Mixed Data

Output level
Termination
Connector

2 (Differential)

1/n Clock (n =4, 6, 8, 10...510, 512), Pattern Sync, Error, Sync. gain

Position: 1 to {(Least common multiple of Pattern Length’ and 128) —135}

/ 8 step

Pattern Length’ shall be the value obtained by multiplying Pattern
Length setting until it becomes 512 or more if it is 511 or less.

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

0/-0.6 V (H: —0.25 to 0.05V /L: —0.80 to —0.45 V)
GND/50
SMA (f.)
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Table 1.3.4-6 Pattern Detection

Start position

Successive-zeros bit
length

Item Specifications
PRBS
Pattern length 2-1(n=7,09, 10, 11, 15, 20, 23, 31)
Mark ratio 1/2 (1/2INV is supported by a logical inversion.)
Zero-Substitution
Additional Bit 0 bit, 1 bit
Pattern length 2nor 20-1 (n=7,9, 10, 11, 15, 20, 23)

Substitutes the bit coming after the maximum “0” successive bits.
1 to (Pattern Length—1) bits

If the bit coming after Zero-substitution is “0,” then it is replaced with
“1"7

Data
Pattern length

2 to 268 435 456 bits / 1 bit step

Mixed Pattern
Pattern switching
Mixed Block

Mixed Row Length
Pattern length
Number of rows
Number of blocks
PRBS steps/Mark ratio
PRBS Sequence

Data
To the smaller of the following values:
1 to 511 Block / 1 Block step

268435456
ROW count

INT 2415919104
ROW length

1536 to 2 415 919 104 bits / 256 bits step (Data + PRBS Length)
1 024 to 268 435 456 bits / 1 bit step

1to 16/ 1 step

1to511/1 step

Same as PRBS.

Restart, Consecutive

INT ( xData length] bits

xROW countj bits

Descramble Can be set per PRBS and Data for each Block (except the Data area for
Block 1).
Table 1.3.4-7 Pattern Sequence
Item Specifications
Sequence Repeat/Burst
Repeat Continuous Pattern
Burst
Source Internal, External-Trigger (Aux Input), External-Enable (Aux Input)
Delay Internal: 0 to 2 147 483 640 bits / 8 bits step
Ext Trigger, Enable: 0 to 2 147 483 520 bits / 8 bits step
Adjust Method: Auto, Manual
Enable Period Internal: 12 800 to 2 147 482 624 bits / 256 bits step

Burst Cycle

Ext Trigger, Enable: 12 800 to 2 147 483 392 bits / 256 bits step
25 600 to 2 147 483 648 bits / 256 bits step
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Table 1.3.4-8 Measurement

Item

Specifications

Measurement types

Gating
Unit, Cycle setting

Gating Cycle
Current

Auto Sync

Sync Control

Frame length

Frame mask

Frame Position
Error/Alarm conditions

Error detection mode

EI/EFI interval

Error Rate:

Error Count:

Error Interval:
%Error Free Interval:
Frequency:

0.0001E-18 to 1.0000E00

0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17
0.0000 to 100.0000

2400.000 to 32100.000 MHz

Frequency measurement accuracy:

Clock Count:
Sync Loss Interval:
Clock Loss Interval:

+1 ppm +1 kHz*

0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17
0 to 9999999, 1.0000E07 to 9.9999E17

Time, Clock Count, Error Count, Block Count

Time:

Clock Count:

Error Count:

Block Count:

Single / Repeat / Untimed
On, Off

Calculation:

Interval:

On / Off

Synchronization threshold:

PRBS:

Data:

Mixed-Data:

4 to 64 bits / 4 bits step
Available

1 second to 99 days 23 hours 59 minute 59
seconds

>E+4 to >E+16
>E+4 to >E+16
>E+2 to >E+14

Progressive, Immediate
100 ms, 200 ms, 500 ms

INT, E-2 to E-8
Automatic Synchronization
Frame On, Quick

Frame On

1 to (Pattern Length'— Frame Length +1) bits / 1 bit step

Total, Insertion/Omission, or Transition/Non Transition

1 ms, 10 ms, 100 ms, 1s

*:

1s calibrated.

When Gating is selected and the main frame reference clock 10 MHz
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Table 1.3.4-9 Error Analysis

Item

Specifications

Block Window

Setting resolution

Bit window
External mask

Capture function

Automatic measurement
function

Excludes the specified data pattern bit from the measurement target
according to the settings. (Mask measurement function)

Invalid when “Mixed” is selected for Test Pattern.

Pattern length (bits) Step [bits]

2 to 2 097 152 1
2 097 153 to 4 194 304 2
4194 305 to 8 388 608 4
8 388 609 to 16 777 216 8

16 777 217 to 33 554 432 16

33 554 433 to 67 108 864 32

67 108 865 to 134 217 728 64

134 217 729 to 268 435 456 128

Excludes any channels among internal 32 channels from the
measurement target.

H: Measurement

L: Mask

Number of blocks: 1, 2, 4, 8, 16, 32, 64, 128
Block length: 8 Mbits / n (n is Number of blocks.)

Eye margin, Eye diagram, Bathtub, Q measurement, Eye Contour,
PAM4 BER measurement
Auto Adjust*1.*2*3 Auto Search*!, Auto Search PAM4 mode*#4

*1:
*2:

*3:

*4:

Equivalent to NRZ PRBS pattern, Mark ratio 1/2.
The Auto Adjust function obtains a point in the vicinity of the

following as an optimum point:

+ (Voh + Vol) / 2 in voltage direction

+ (P1 + P2) / 2 in phase direction

The Auto Adjust function works with no error when there are no
mask-hits which are observed by the oscilloscope vertically within

+25 mV area from the Auto adjust operating point.

-- Voh

25mV Auto adjust operating point

--- Vol

If eye diagram of input signal is not symmetry, the Auto Adjust may
not adjust to the optimum value. The Auto Search Fine is

recommended to measure asymmetric input signals.

Each of PAM4 waveform levels is equal.
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1.3

Specifications

Table 1.3.4-10 Variable Clock Delay

Item

Specifications

Phase variable range
Phase setting error

mUI — ps switching
Calibration
Calibration indicator

—1 000 to +1 000 mUI/ 2 mUI step

+50 mUIp-p*L*2.*3

+75 mUIp-p*L*2.%*4

Available

Available

This indicator is on when Calibration is required due to:
e Change in 1/1 Clock frequency by 250 kHz.
e Change in the ambient temperature by +5°C.

*1: Using oscilloscope with residual jitter of less than 200 fs (RMS).

*2: Typical value
*3: Bit rate < 28.1 Gbit/s
*4: Bit rate > 28.1 Gbit/s
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Table 1.3.4-11

Clock Recovery

Item

Specifications

Clock source options
Operating bit rate

Setting Range

Supported standard and bit

rate

External Clock/ Recovered Clock*1

2.4 Gbit/s to 28.1 Gbit/s*2
25.5 Gbit/s to 32.1 Gbit/s*3

2.400 000 to 28.100 000 Gbit/s / 0.000 001 Gbit/s step*2
25.500 000 to 32.100 000 Gbit/s / 0.000 001 Gbit/s step*3

When the option x22 is installed
Standard Bit Rate [Gbit/s]

32GFC 28.050 000
100G OTU4 27.952 496
100GbE(25.78x4) 25.781 250
InfiniBand EDR 25.781 250
SAS 24.000 000
PCI Express Gen4 16.000 000
InfiniBand FDR 14.062 500
16G FC 14.025 000
10G FC Over FEC 11.316 800
10GbE Over FEC 11.095 700
OTU2 10.709 225
G975 FEC 10.664 228
10G FC 10.518 750
10GbE 10.312 500
InfiniBand QDR 10.000 000
0OC-192/STM-64 9.953 280
8G FC 8.500 000
PCI Express Gen3 8.000 000
HSBI 6.250 000
SATA 6Gb/s 6.000 000
PCI Express Gen2 5.000 000
USB3.0 5.000 000
InfiniBand DDR 5.000 000
4G FC 4.250 000
XAUI 3.125 000
SATA 3Gb/s 3.000 000
OoTuU1 2.666 060
InfiniBand SDR 2.500 000
PCI Express Gen1 2.500 000
0OC-48/STM-16 2.488 320

When the option x23 is installed

Standard Bit Rate [Gbit/s]

100G ULH 32.100 000
32GFC 28.050 000
100G OTU4 27.952 496
100GbE(25.78x4) 25.781 250
InfiniBand EDR 25.781 250

*1: The system clock can be selected only when option x22 or x23 is
installed. This is fixed to External Clock when option x22 or x23 is
not installed. For the option x22, the clock is recovered from the data

Input connector. For the option x23, the clock 1s

recovered from the data input to the Datal Input and Data3 Input

input to the Datal

connectors.

The input pattern must be an NRZ PRBS pattern with a mark ratio

of 1/2.

*2: When option x22 is installed.
*3: When option x23 is installed.
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1.3 Specifications

Table 1.3.4-11 Clock Recovery (Cont’d)

Item

Specifications

Operating bit rate tracking

Maximum number of
consecutive zeros*4

Lock range for clock data
recovery*4

Loop band

Supported.

Tracking target: The operating bit rate of the PPG mounted to the
same mainframe

72bit (Zero Substitution 2/15)

+200 ppm*2

+100 ppm*3

When the option x22 is installed

Available options are (Bit rate / 1667) MHz, (Bit rate / 2578) MHz,
Jitter Tolerance*s and Variable.

If the Variable option is selected, the following settings are available:

Bit Rate [Gbit/s] Se“'”gtzs[r‘l\%ﬁz[?"”z] /

2.400 000 t0 5.500 000 3/-
5.500 001 07.500 000 3t04/1
7.500 001 to 9.500 000 3t05/1
9.500 001 to 10.500 000 3106/ 1
10.500 001 to 12.500 000 3t07/1
12.500 001 to 14.500 000 3t08/1
14.500 001 to 15.500 000 3109/ 1
15.500 001 to 17.500 000 3t010/1
17.500 001 to 19.500 000 3to 11/ 1
19.500 001 to 20.500 000 3t012/1
20.500 001 to 22.500 000 3t013/1
22.500 001 to 24.500 000 3to 14 /1
24.500 001 to 25.500 000 3t015/1
25.500 001 to 27.500 000 31016/ 1
27.500 001 to 28.100 000 3t017/1

When the option x23 is installed

Available options are (Bit rate / 1667) MHz, (Bit rate / 2578) MHz, and
Jitter Tolerance*>.

*4: When the option x22 is installed:
The target loop band is specified by the maximum setting value of
each bit rate.
When the option x23 is installed:
The target loop band is specified by (Bit rate / 1667) and (Bit rate /
2578).

*5: The Jitter Tolerance option makes the loop band wider than the
other options and enables the Jitter Tolerance measurement.
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Chapter 1 Overview

Table 1.3.4-11

Clock Recovery (Cont’d)

Item

Specifications

Jitter Tolerance

When option x22 is
installed*6.*7

At the bit rate of 28.05 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “32G FC standard”

100

10

Jitter Tolerance [Ulp-p]
-

~

0.1

0.01
10 100 1k

10k 100k M 10M 100M
Modulation Frequency [Hz]

Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)

10 50
10,000 50
100,000 10
108,805 7.5
3,709,271 0.22
250,000,000 0.22

1000M

At the bit rate of 25.78125 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “100GbE(25.78x4) standard”

100

10

N\

Jitter Tolerance [Ulp-p]
[

a

0.1

0.01
10 100 1k

10k 100k M oM 100M
Modulation Frequency [Hz]

1000M

Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 7.5
1,363,636 0.22
250,000,000 0.22

*6: Defined assuming the following conditions:
+ Loop-back connection to MU183020A
» Test Pattern (Length): PRBS (2/23-1)
* Data input amplitude: 0.05 Vp-p

*7: Typical value, specified at 20 to 30°C
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1.3 Specifications

Table 1.3.4-11 Clock Recovery (Cont’d)

Item

Specifications

Jitter Tolerance

When option x22 is
installed (Cont’d)

At the bit rate of 14.0625 Gbit/s, conforming to Jitter Tolerance Mask

defined by the “Infiniband FDR standard”

100
_ 10 \
% 1 \\
E N
B 0.1
0.01
10 100 1k 10k 100k im 10M 100M
Modulation Frequency [Hz]
Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 7.5
1,363,636 0.22
150,000,000 0.22

At the bit rate of 14.025 Gbit/s, conforming to Jitter Tolerance Mask

defined by the “16G FC standard”

1000M

1000M

100
_ 10
g 1 \\
N\
B 0.1
oot 10 100 1k 10k 100k 1M 10M 100M
Modulation Frequency [Hz]
Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 2.25
5,535,929 0.22
150,000,000 0.22
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Table 1.3.4-11

Clock Recovery (Cont’d)

Item

Specifications

Jitter Tolerance

When option x22 is
installed (Cont’d)

Jitter Tolerance

When option x23 is
installed*6.*7

At the bit rate of 10.3125 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “10GbE standard”

100

10

AN

Jitter Tolerance [Ulp-p]
[

N

0.1

0.01

10 100 1k 10k 100k im oM 100M 1000M
Modulation Frequency [Hz]
Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 7.5
1,363,636 0.22
150,000,000 0.22

At the bit rate of 28.05 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “32G FC standard”

100

10

Jitter Tolerance [Ulp-p]
-

N\

10 100 1k

10k 100k M 10M 100M 1000M
Modulation Frequency [Hz]

Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)

10 50
10,000 50
100,000 10
108,805 7.5
3,709,271 0.22
250,000,000 0.22
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Table 1.3.4-11 Clock Recovery (Cont’d)

Item

Specifications

Jitter Tolerance
When option x23 is

At the bit rate of 25.78125 Gbit/s, conforming to Jitter Tolerance Mask
defined by the “100GbE(25.78x4) standard”

installed (Cont’d) 100
=
e
i
B 0.1
o 10 100 1k 10k 100k im 10mM 100M 1000M
Modulation Frequency [Hz]
Modulation Jitter Tolerance Mask
Frequency (Hz) (Ulp-p)
40,000 7.5
1,363,636 0.22
250,000,000 0.22
Table 1.3.4-12 Jitter Tolerance
Item Specifications

Jitter tolerance

When using external
clock

Bit Rate 16Gbit/s, 28.1Gbit/s, 32.1Gbit/s (When option x01 is installed.)
Test pattern: PRBS231-1

SSC with a 5300 ppm amplitude and RJ of 0.3 Ul can be simultaneously
applied by using MU181500B.

These specifications are defined assuming the following conditions:

+ Loopback connection with MU183020A/21A

+ At any temperature between 20 and 30°C

A

2000
a
4 - 20dB/decade
2,
(0]
S 15
= 10
€
< 1
ol
g

0.00001 0.0075 1 10 250
Modulation Frequency [MHZz]

1-56



Chapter 1 Overview

Table 1.3.4-13 Multichannel operation

Item

Specifications

Combination*!
Number of channels
Pattern
Data
Pattern Length

Mixed
Row Length

Pattern Length

Block Window

Setting resolution

2, 4

Two channels: 4 to 536 870 912 bits / 2 bits step*2
Four channels: 8 to 1 073 741 824 bits / 4 bits step*2

Two channels: 3 072 to 4 831 838 208 / 512 bits step*2
Four channels: 6 144 to 9 663 676 416/ 1024 bits step*?2
Two channels: 2 048 to 536 870 912 bits / 2 bits step*2
Four channels: 4 096 to 1 073 741 824 bits / 4 bits step*?2

Excludes the specified data pattern bit from the measurement target
according to the settings. (Mask measurement function)

Invalid when “Mixed” is selected for Test Pattern.

Zero-substitution is invalid when “2n—1" is selected.

n: Number of channels for Channel Combination (2 or 4)
Pattern length (bits) Step [bits]

2102097152 xn 1Xn

2097 153t04 194 304 X n 2Xn
4194 305 to 8 388 608 x n 4Xn

8 388609 to 16 777 216 X n 8Xn

16 777 217 to 33 554 432 X n 16 X n
33 554 433 to 67 108 864 X n 32 Xn
67 108 865 to 134 217 728 X n 64 Xn
134 217 729 to 268 435 456 X n 128 X n

*1: Combination extending over multiple slots cannot be set.

*2: Common to every channel specified by Combination Setting.
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1.3 Specifications

Table 1.3.4-13 Multichannel operation (Cont’d)

Item

Specifications

Burst
Burst Cycle

Enable Period

Delay

Measurement
Sync Control
Frame length

Frame Position

Error detection mode
Eye diagram

Measurement target
Eye margin

Measurement target
Bathtub

Measurement target
Capture Function

Two channels: 51 200 to 4 294 967 296 bits / 512 bits step*?2
Four channels: 102 400 to 8 589 934 592 bits / 1024 bits step*2

Internal: Two channels:

25 600 to 4 294 965 248 bits / 512 bits step*?2
Four channels:

51 200 to 8 589 930 496 bits / 1024 bits step*2
Two channels:

25 600 to 4 294 966 784 bits / 512 bits step*?2
Four channels:

51 200 to 8 589 933 568 bits / 1024 bits step*?2
Two channels:

0 to 4 294 967 280 bits / 16 bits step*2
Four channels:

0 to 8 589 934 560 bits / 32 bits step*?
Two channels:

0 to 4 294 967 040 bits / 16 bits step*2

Four channels:
0 to 8 589 934 080 bits / 32 bits step*?2

Ext Trigger:

Internal:

Ext Trigger,
Enable:

8 to 128 bits /8 bits step*2
16 to 256 bits /16 bits step*?

Two channels:
Four channels:

Two channels:
1 to (Pattern length' — Frame length +2) bits / 2 bits step

Four channels:

1 to (Pattern length' — Frame length +4) bits / 4 bits step
Total, Insertion and Omission
chl to ch 4*3

chl to ch 4*3

chl to ch 4*3
2 Ch Combination is available.*2

*3: Separately specified for each channel.

Table 1.3.4-14 General

Item

Specifications

Dimensions

Mass

Operating temperature
Storage temperature

41 mm (H), 234 mm (W), 175 mm (D), Excluding protrusions
5 kg max.

15 to 35°C

—20 to 60°C
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Chapter 2 Before Use

This chapter describes preparations required before using the
MU183040A/41A/40B/41B.

2.1 Installation to Signal Quality Analyzer .............cccoueeee. 2-2
2.2 How to Operate Application............ccccceeiviiiiiiiieeneeenn. 2-2
2.3  Preventing Damage .........cvevriieiiiiiiee e 2-3
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2.1

Installation to Signal Quality Analyzer

For information on how to install the MU183040A/41A/40B/41B 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 MU183040A/41A/40B/41B. Otherwise, the
MU183040A/41A/40B/41B may be damaged.

/\ CAUTION

e When signals are input to the MU183040A/41A/40B/41B,
avoid excessive voltage beyond the rating. Otherwise,
the circuit may be damaged.

e When output is used at the 50 /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 MU183040A/41A/40B/41B. If you open it
and the MU183040A/41A/40B/41B has failed or
sufficient performance cannot be obtained, we may
decline to repair the MU183040A/41A/40B/41B.

e The MU183040A/41A/40B/41B incorporates important
parts and circuits, such as a hybrid IC, which are
vulnerable to static electricity. Do not open the
MU183040A/41A/40B/41B to touch such components.

e The hybrid IC incorporated in the
MU183040A/41A/40B/41B 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 MU183040A/41A/40B/41B.




Chapter 2 Before Use

/\ CAUTION

To protect the MU183040A/41A/40B/41B 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.




Chapter 3 Panel Layout and Connectors

This chapter describes the panel and connectors of the

MU183040A/41A/40B/41B.
3.1 Panel Layout.........ccooiiiiiiiiiieee e 3-2
3.2 Inter-Module Connection ...........cccceeeeviiieeeiniiee e 3-5
3.2.1 Connecting with MU183020A...........cceevvvieeennne 3-7
3.2.2 Connecting with MU183021A.........ccccnvrieeeennn. 3-9
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Chapter 8 Panel Layout and Connectors

3.1 Panel Layout
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Table 3.1-1 Connectors on panel
Symbol Name Description
[1] Data and Data Input Input data signals.
connectors Support both differential and single-ended input signals.
When the MU183040B-x22/x23 or MU183041B-x22 Clock
Recovery option is installed, the clock is recovered from the
signal input to the Data Inputl connector.
When the MU183041B-x23 Clock Recovery option is
installed, the clock for each Datal and Data2 is recovered
from the signal input to the Data Inputl connector, and
the clock for each Data3 and Data4 is recovered from the
signal input to the Data Input3 connector.
[2] Aux Input connector Inputs auxiliary signals.
External Mask, Burst can be selected, Capture External
Trigger.
(3] Aux and Auyx Output Outputs auxiliary signals. 1/N Clock, Pattern Sync, Error,
connectors and Sync Gain output signals can be selected.
Because of differential output, be sure to connect the coaxial
terminator (J1137) to unused side connector.
(4] Ext Clock Input Inputs clock signals.
connector




3.2 Inter-Module Connection

3.2

Inter-Module Connection

Note:

Avoid static electricity when handling the devices.

/\ 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.
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/\ CAUTION

Note that the maximum output level of the Data Output
connector of MU183020A-x13/x23 and MU183021A-x13 is
“3.50 Vp-p”, the maximum input level of the Data Input
connector of MU183040A/MU183041A is “2.00 V”, and the
maximum input level of the Data Input connector of
MU183040B/MU183041B is “1.00 V”.

Make sure the Data Output setting of
MU183020A/MU183021A is 2.00/1.00 V or less respectively
before directly connecting the Data Output connector of
MU183020A/MU183021A to the Data Input connector of
MU183040A/MU183041A or MU183040B/MU183041B, for
example, when checking the operation.

Avoid inputting the signal exceeding the maximum input
level to the Data Input connector of MU183040A/
MU183041A/MU183040B/MU183041B. Failure to do so can
cause damage.




3.2 Inter-Module Connection

3.2.1 Connecting with MU183020A

This section shows an example of connecting the MU183040A,
MU183020A 28G/32G bit/s Pulse Pattern Generator (hereinafter,
referred to as “MU183020A”), and MU181000A 12.5 GHz Synthesizer
(hereinafter, referred to as “MU181000A”) that are inserted into a

mainframe.
® . __
_ @ @ ©© (]| MU181000A
® ®F ® ﬁ@F 9 )
es 500 AN 6 52 ovgep SR AN (X3 Json AN
& —— 6dBATT
= i e o B e ST PO =
e@e ee e@e (e e@e oMo @ MU183020A
0/-19 A o-1TA 006V A ALY NI (oY SEUERNLLY N —
= — MU183040A
(OO @
— _

DUT

Figure 3.2.1-1 Connection example of MU183020A and MU183040A

1. For the case of the MU181000A, attach the 6 dB fixed attenuator
(ATT) to the Clock Output connector.
The following models and options do not require the 6 dB fixed
attenuator.

MU181000A-x01, MU181000B, MU181000B-x01

2.  Connect the Clock Output connector of the MU181000A and the Ext.
Clock Input connector of the MU183020A, using a coaxial cable.

3. Connect the Clock Output connector of the MU183020A and the Ext.
Clock Input connector of the MU183040A, using a coaxial cable.

4. Connect the Data Output connector of the MU183020A and the Data
Input connector of the device under test (DUT) using a coaxial cable.
Also connect the Data Output connector of the MU183020A and
the Data Input connector of the DUT, using a coaxial cable.
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Connect the Data Output connector of the DUT and the Data Input
connector of the MU183040A, using a coaxial cable. Also connect the
Data Output connector of the DUT and the Data Input connector
of the MU183040A, using a coaxial cable.

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.




3.2 Inter-Module Connection

3.2.2 Connecting with MU183021A

This

section describes a connection example of MU183021A, MU183041A,

and External Clock. In this description, MG3692C is used for the
external clock.

MG3692C
s { Ve N\ 1\
o
- o oo
o Ox0
S S O ooo0 | @
- > (ONONO)
g 000
000 |@©
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MU183021A
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Figure 3.2.2-1 Connection example of MU183021A and MU183041A

Connect the RF Output connector of the MG3692C and the Ext.
Clock Input connector of the MU183021A, using a coaxial cable.

Connect the Clock Output connector of the MU183021A and the Ext.
Clock Input connector of the MU183041A, using a coaxial cable.

Use coaxial cables to connect Data Output and Data Output
connectors of the MU183021A with Data Input and Data Input
connectors of the MU183041A (4 connections).

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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Chapter 4 Configuration of Setup Dialog Box

This chapter describes the configuration of the MU183040A/41A/40B/41B
setup dialog box.

4.1 Configuration of Entire Setup Dialog Box..........c.......... 4-2
4.2  Operation Tab Windows .........ccccccoeeciiiiiiieeee e, 4-4
4.3  User Customize Dialog ..........ccooveiniieiiiiiiieee e 4-5

4-1
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4.1 Configuration of Entire Setup Dialog Box

The configuration of the setup dialog box when the
MU183040A/41A/40B/41B is inserted into a mainframe is shown below.

(5]
Pllcigooos — Np o o-m-mm-mso-oomoo-—-o-oo bl [
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[3] ) : Current ON :
: Calculation |Progressive _v| — interval [100 =] ms :
1 1
: |Errun‘AIarm ﬂ ‘Indepandent j |Date&Time j :
|| Zoom| History Resel 20151208 276 |
: Total NS ol |
| || ER [1.0000E-03]4.00002-07][6. 0000207 | |
1| Ec [1-0000E+03]| 200000 500000 :
1 1
1 1
1 :
: Freguency(kHz) Clock Cuunt :
||| ciockLoss X :
| 00 |
I || Error . . :
1
1 Data Threshold V Data Delay mUI 1
| | cating C 0w > |

[5]—p ===

|

Figure 4.1-1 Configuration of entire setup dialog box for MU183040A/41A/40B/41B

The setup dialog box mainly consists of four blocks ([1] to [4] in the figure
above). The following table describes each of the blocks.
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Table 4.1-1 Functions of blocks

Block Function

Menu bar Selects the setting functions related to the
entire device.

Module function Shortcut buttons for the function items
buttons common to the connected modules. Users can
customize up to 17 pre-defined function
buttons according to their own applications.

For the user customize screen of Iﬁl
buttons, refer to 4.3 "User Customize

Dialog".
Operation tab Configures settings specific to each module.
window See Chapter 5 “Operation Method” for
details.
Module common Contains the following controls for functions
function area specific to the module.
Start/Stop button

C: Clock Loss LED

S: Sync Loss LED

E: Error LED

Channel selection list box*

Tree View Clicking the button can display the Tree
Display Button View screen.
Display Area Also, moving the cursor over the bottom left

area can display the Tree View screen.

*: MU183040A/B-x20 and MU183041A/B only

Tab colors
For MU183040A/B-x20 and MU183041A/B, data channels can be selected

as control targets. Tab colors vary by channels.

Data 1: Blue
Data 2: Pink
Data 3: Purple
Data 4: Orange
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4.2 Operation Tab Windows

The MU183040A/41A/40B/41B operation tab windows are listed below.
See Chapter 5 “Operation Method” for details on each operation tab

window.

Result | peasurement | Pattern I gLt | Capture | Mz | Mizc2 I

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.

Miscl

Other settings can be configured. Pattern
generation method setting, auxiliary input/output
selection, and other settings can be configured in
this tab window.

Misc2

Combination operation between clocks and
channels can be set.
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[1]——>

2l ——>

4.3 User Customize Dialog

On the User Customize Dialog, main parameters of multiple modules can

be displayed and set. The figure below shows a dialog displaying some
parameters of the MU183020A, MU183040B, and MU181500B as an
example. Additionally, parameters of a module that is not installed in the
MP1800A cannot be set.

(3]
FEerf:ustomize Dialog— O e ﬁ
e =] R[] [ @] 2] &[] »] 8] _ome
1:3:1 MU183020A Data1 Voh 1:4:1 MU183040B Datal |
Output Offset & z ER Total
1:3:1 MU183020A Data1 =
Data Offset 3.300 3 \ Items
1:3:1 MU183020A Data1 lﬁ
XData Offset 3.300 3V Items
1:4:1 MU183040B Data1 lﬁ 1:2:1 MU181500B
Data Threshold -0.500 af\ Center Frequency 5029000 Ktz
1:4:1 MU183040B Data1 It
XData Threshold S
1:4:1 MU183040B Data1 lﬁ
Clock Delay 4 - mul ltems
Figure 4.3-1 User Customize Dialog

[1]

Select 6 or 12 or 18.

Selection of custom items

Number of parameters displayed

Select a desired module and parameter. For example, to select Datal
Data Offset of MU183020A 32Gbit/s PPG of Unitl, Slot3, and Port1,
first select the desired module 1:3:1 MU183020A and then the

parameter Datal Data Offset.
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Select Item Setup

— Select tems
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Figure 4.3-2 Selecting Module
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Figure 4.3-3 Selecting Parameter
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(3]

File Menu

Saves and reads the customize dialog setup. The customize dialog
setup file can be saved and read by the extension (UCD).
Additionally, the 32G systems (MU183020A, MU183040B,
MU181500B, and MU181000B) can load a preset file (UCP) of
frequently used functions.
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This chapter describes the functions available on the tabs of the module
operation window of the MU183040A, MU183041A, MU183040B and
MU183041B.

5.1 Displaying Measurement Results ...............cccccceeeiiis 5-3
5.1.1 Setting items when Gating is selected ............. 5-6
5.1.2 Setting items when Auto Sync is selected ..... 5-10
5.1.3 Setting items when Sync Control is selected . 5-15
5.1.4 Setting items when Condition is selected....... 5-17
5.1.5 Setting items when Input is selected............... 5-20
5.1.6 Setting items when Error/Alarm is selected.... 5-22
5.1.7 When inputting jitter-modulated signals ......... 5-28
5.2  Setting Measurement Conditions...........cccccceerernnnnn. 5-29
521 Gatingarea.......ccccooueeiiiiiiiiiee e, 5-30
522 AUIO SYNC area......ccccceevveieeeeiieee e 5-30
5.2.3 Sync Control area.........cccccevevvieieiiniieeieieen, 5-30
5.2.4 Error/Alarm Condition area............cccccecveeenen. 5-31
5.3 Setting Test Patterns ..o, 5-32
5.3.1 TestPatterntype ......cccooiiiiiieiiiiiee. 5-32
5.3.2 Setting PRBS pattern ..........cccccccevviieiinnnnen. 5-33
5.3.3 Setting Zero-Substitution...........ccccccvevirrnnnenn. 5-35
5.3.4 Setting Data pattern...........ccccoeeiiiiinnnen. 5-37
5.3.5 Setting Mixed pattern.........ccccccoeveviierernnnnnn. 5-38
5.3.6 Mask selection...........cccoouieiiiiiiinieee, 5-42
5.3.7 Editing test pattern in Pattern Editor dialog
DOX et 5-44
5.4  Setting Input Interface.........ccccoveiiiiiiiie e, 5-61
5.4.1 Inputsetting items .........cccccevviiiiinie, 5-61
5.4.2 Measurement Restart area.............cccccceveneen. 5-69
5.5 Capturing Test Patterns........cccoocoeeiiieiiiee, 5-70
5.5.1 Setting items on the Capture tab.................... 5-70
5.5.2 Displaying captured test pattern (Bit Pattern) 5-75
5.5.3 Displaying captured test pattern (Bitmap)...... 5-77
5.5.4 Displaying captured test pattern (Block)......... 5-79
5.6  Misct FUNCHON.......coooiiiiiiiiiiiii e 5-80
5.6.1 Setting Pattern Sequence ............cccceevnneenn. 5-81
5.6.2 Setting AUX Input......coooiiiiiiiiiiieeee e, 5-84
5.6.3 Setting AUX Output........cceeviiiiiiiiiiinen. 5-85
5.7  MisC2 FUNCHON.......ccooiiiiiiiiiiii e 5-87
5.7.1 Combination Setting ..........cccoeeciveiiiiieen. 5-87
5.7.2 Setting the Grouping function.............c..cc....... 5-89
5.8 Executing Auto Search .........cccooiiiiiiiiiii, 5-96

5.8.1 Input setting items in Auto Search dialog box 5-96
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5.9

5.10

5.11

5.12

5.13

5.14

5.15

Executing Auto Adjust...........oeevieiiiiii 5-99
5.9.1 Input setting items in Auto Adjust dialog box . 5-99
Eye Margin Measurement............cccoooiiiiiieienennninns 5-101
5.10.1 Eye Margin Window ...........cccoecueeeiniiienennnnne 5-102
5.10.2 Menu items ... 5-106
5.10.3 How to perform Eye Margin measurement... 5-107
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5.13.1 Displaying results of Threshold vs. Q
measurement in Threshold vs Q tab window5-145
5.13.2 Displaying results of Phase vs Q

measurement in Phase vs Q tab window..... 5-155
PAM BER Measurement.........ccccccceveiviieeeennnineeee 5-161
5.14.1 PAM BER Measurement window ................. 5-162
5.14.2 Menu itemS .......oeviiiiiiiiiiiee e 5-165
5.14.3 How to perform PAM BER Measurement..... 5-166
Eye Contour Measurement...........ccccceecveeeeenciieneeennee, 5-168
5.15.1 Eye Contour WindOW...........ccooviveririniieeennnne 5-168
5.15.2 Mask Judge tab .........ccccooii 5-172
5.156.3 Resulttab ... 5-174
5.15.4 Setting items on the Mask Edit tab............... 5-176
5.15.5 Menu items ........cooviiiiiiiiiie e 5-177
5.15.6 How to perform Eye Contour Measurement. 5-178
5.15.7 Estimating Eye Contour..........ccccccoeiiinennnn 5-184




8.1 Displaying Measurement Results

5.1

Displaying Measurement Results

On the Result tab of the module operation window, you can view
measurement results. The Result tab consists of the item setting area
(upper) and the result display area (lower). Measurement results can be
viewed while changing the setting items of the

MU183040A/41A/40B/41B.
Result | measurement | Pattern | inout | Capture | misct | misc2 |
Item setting area P =
Cycle IRepeat | i |Time =] =Jovomonor =
Currert [on
1 Lcacustion  [rrogessve =] = rtervat [100 ] me

|~ Total
P

S T
3

.

Result display area —

ClockLoss [ oo O O
Syncloss [ _____ [+ s}
Ertar O O
Dats Threshold | ---—- W DataDelay |0 ---—- Ul
¥Data Threshold | ---—— N pE
Gating | [ 0%) == |

Figure 5.1-1 Result tab

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

(“1” in the figure above) in the item setting area.

—|Gating =l

Input Unit ITime |- |oooonm =
Concition oy
Auto Svnc

=ync Contral Frogresszive vI — Interwal [100 = | M=

Figure 5.1-2 Item setting area
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Table 5.1-1 Setting items of 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 5.1-1) in the result display area.

Note that the current version provides only Error and Alarm results.

j—llndependent j ——| DatesTime j—‘

W Reset | | 2012004102 14:45:09

Figure 5.1-3 Result display area

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

Item Description

Error/Alarm Select to display the Error/Alarm measurement
results.
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Display of channel combination can be switched by selecting from the list

box (“3” in the Figure 5.1-1) result display area.

—IErru:ur."AIarm j—llndependem - ——I Date&Time j—

Foom | HiStElr'g." Teh Combination -2 | 20120402 14:49:50
2ch Combinations-4
Total 2ch Combinationx2 Ol
ER |  _____1l _____||  _____
EC | - -] -
WEFI|  --—--
=

Figure 5.1-4 Result display area

Table 5.1-3 Setting items in list box in result display area

Item

Description

Independent

Single channel measurement result.

4ch Combination *1

4ch combination measurement result.

2ch Combination 1-2 *1.%2

2ch combination measurement result
Data 1/2.

of

2ch Combination 3-4 *1

2ch combination measurement result
Datad/4.

of

2ch Combination x 2 *1

Simultaneous display of 2ch
combination measurement result of
Data 1/2 and Data3/4.

*1: MU183041A/B has this item.
*2: MU183040A/B-x20 has this item.
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5.1.1 Setting items when Gating is selected

Result |r-.ﬂeasurement I Pattern I Inpt | Capture | Mz | hisc2 |

—IGating =]

2] —— C':.-'I:IEIRepeat vI Unit. | Time x| = |ooonmoo g [1]

(3]

Current

| Ll
LCaIcuIati-:un IPngressive "I = Interyal |1EIEI vI ”"5

1]

Figure 5.1.1-1 Gating setting items

Select the unit of the measurement period from the Unit list box,
and set the measurement period in the upper-right text box.

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
(refer to 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
(refer to Figure 5.1.1-2).

When Untimed is selected from the Cycled 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
(refer to Figure 5.1.1-2).

When Untimed is selected from the Cyecle list box, the value set
by this parameter becomes invalid.
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Measurement ends.

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 Select the measurement operation from the Cycle list

box.
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.
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[3] Set the measurement progress display method.

Current I oy
L'Cah:'-"aﬂ':'l'l IPngressive vI = Interval I“IIZIEI YI ms
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’—|Ermrmlarm = || inepencent jﬂl}ate& EEE =1 |

Figure 5.1.1-3 Measurement progress display setting items

iProcre ] :

fimmediste |

Imid

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), 200 (ms) or 500 (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.

*: 500 (ms) is available only during 2ch or 4ch Combination.
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Measured
values

Displayed
values

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.

\

200 ms | 200 ms | 200 ms | 200 ms | 200 ms | 200 ms | 200 ms
E1 E2 E3 E4 E5 E6 E7
E Current = ON, Calculation = Progressive E
‘— for 2 3 4 5
all Eq 2E, TEn, >E, *E, Es
columns n=1 n=1 n=1 n=1
E Current = ON, Calculation = Immediate E
‘— for
all E Ez Es Es Es Es
) columns
i Current = OFF E
5
‘— for all columns 3| =

Figure 5.1.1-4 Relationship between measured values and displayed values




Chapter 5 Operation Method

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).

(1]
(2]

[1]

Auto Sync
Auto Sync

I— Threshiold

E-g

Figure 5.1.2-1 Items when Auto Sync is selected

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.

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 1s judged as a Sync Gain.

For details on the synchronization threshold, refer to Table 5.1.2-2
for INT and Table 5.1.2-3 for 10-N (N =2 to 8).

5-10
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Table 5.1.2-2 Synchronization thresholds when INT is set

s Threshold error rate = [M}
Co)r,:t‘:ol Test Pattern Data Length Clock Count
Sync Gain — Sync Loss | Sync Loss — Sync Gain
— PRBS, 2n-1 (128) x 2 000 (128)
Mixed Pattern, | (n=7,9, 10, 11, (2.048) x 5 000 (2.048) x 4
PRBS part of 15, 20, 23, 31)
Mixed Pattern =i :L
40 64
=25E-2 =156E-2
Frame Mixed Data 128 to 5,120 (128) x 200 (128) x1
ON, Quick gsf(t;substituﬁo (2,048) x 64,000 (2,048) x DataLength
n Data :; 128 x8
5,120
=1.95E-4
5,121 to (128) x 200 (128) x1
10,240 (2,048) x 128,000 (2.048) x Datalength
1 ’ 128 x 8
~10,240
=9.77E-5
10,241 to (128) x 200 (128) x1
51,200 (2,048) x 640,000 (2.048) x DataLength
1 ’ 128 x 8
~51,200
=1.95E-5
51,201 to (128) x 200 (128) x1
102,400 (2,048) x 1,280,000 (2.048)  DataLength
1 ’ 128 x 8
102,400
=9.77E-6
102,401 to (128) x 200 (128) x1
204,800 (2,048) x 2,560,000 (9.045)  DataLength
1 ’ 128 x 8
~ 204,800
=4.88E-6
204,801 to (128) x 200 (128) x1
307,200 (2,048) x 3,840,000 (9.045) x DataLength
(256) x 200 ’ 128 x 8
= (4,096) x 3,840,000 _ (512) x1
_ 1 (8,192) x DataLength
307,200 128 x 8
=3.26E-6
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T 4,194,304
=238E-7

Table 5.1.2-2 Synchronization thresholds when INT is set (Cont’d)
Error Count
Threshold error rate = [—}
Sync Test Pattern Data Length Clock Count
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame Mixed Data 307,201 to (128) x 200 (128) x1
?N,t%l)uck gart,s N 409,600 (2,048) x 5,120,000 (9.048) x DataLength
con ne]g(; tau stitutio ) (256) x 200 , —1 28 x 8
(cont’d) ~ (4,096) x 5,120,000 _ (512) x1
1 (8.192) x DataLength
~ 409,600 8x8
=244E-6
409,601 to (128) x 200 (128) x1
524,288 (2,048) x 6,553,600 (2.048) x DataLength
_ (256)x200 ’ 128 x 8
~(4,096) x 6,553,600 _ (512) x 1
1 (8192) x Datalength
~ 524,288 128 x 8
=191E-6
524,289 to (128) x 200 (128) x1
1,048,576 (2,048) x 13,107,200 (2.048) x Datalength
_ (256)x200 ’ 128 x 8
~(4,096) x 13,107,200 _ (512) x1
1 (3192) x DataLength
~1,048,576 128 x 8
=954E-7
1,048,577 to (128) x 200 (128) x1
2,097,152 (2,048) x 26,214,400 (2.048) x DatalLength
_ (256) x 200 128 x 8
(4,096) x 26,214,400 _ (51;) txi -
atal.eng
1 (8,192) x — ===
— 128 x 8
2,097,152
=47TE-7
2,097,153 to (128) x 200 (128) x1
4,194,304 (2,048) x 52,428,800 (2.048) x Datalength
_ (256) x 200 128 x 8
(4,096) x 52,428,800 _ (513) txi _
(8,192) Datalength
1 * T 128 x8
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Table 5.1.2-2 Synchronization thresholds when INT is set (Cont’d)
Error Count
Threshold error rate = [—}
Sync Test Pattern Data Length Clock Count
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame Mixed Data 4,194,305 to (128) x 200 (128) x1
ON, Quick | Part, 8,388,608 (2 048) x 104 .857.600 Datal.ensth
(cont’d) Zero-Substitutio ’ ’ ’ (2,048) x LAAnenstl
1 128 x 8
n Data R —
(cont’d) 8,388,608
=1.19E-7
8,388,609 to (128) x 200 (128) x1
16,777,216 (2,048) x 209,715,200 | (o, 1,0 , DataLength
~ 1 ’ 128 x 8
T 16,777,216
=596E-8
16,777,217 to (128) x 200 (128) x1
33,554,432 (2,048) x 419,430,400 | (4 (4 » Datalength
_ 1 ’ 128 x 8
33,554,432
=298E-8
33,554,433 to (128) x 200 (128) x1
67,108,864 (2,048) x 838,860,800 | (4 (4 , Datalength
1 ’ 128 x 8
"~ 67,108,864
=149E-8
67,108,865 to (128) x 200 (128) x1
134,217,728 (2,048) x1,677,721,600 | o 0,0, DataLength
_ 1 ’ 128 x 8
T 134,217,728
=745E-9
134,217,729 to (128) x 200 (128) x1
268,435,456 (2,048) x3,355,448,200 | (4 0,0 , DataLength
~ 1 ’ 128 x 8
268,435,456
=3.73E-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

1

(2,048) x 500,000

E-2 (128)x 2,000 (128)
(2,048) x 5,000 (2,048) x 4
1 1
T 40 T 64
=25E-2 =156 E—2
E-3 (128)x 2,000 (128)
(2,048) x 50,000 (2,048) x 40
1 1
400 T 640
=25E-3 =156 E-3
E-4 (128)%x 2,000 (128)

(2,048) x 400
1

1

(2,048) x 5,000,000

~ 4,000 ~ 6,400
=25E_4 =156 E—4
E-5 (128)x 2,000 (128)

(2,048)x 4,000
1

1

(2,048) x 50,000,000

~ 40,000 ~ 64,000
=95E-5 =156E-5
E-6 (128)x 2,000 (128)

(2,048) x 40,000
1

1

(2,048) x 500,000,000

~ 400,000 ~ 640,000
=25E-6 =156 E-6
E-7 (128)x 2,000 (128)

(2,048) x 400,000
1

1

=25E-8

(2,048) x 5,000,000,000

~ 40,000,000

~ 4,000,000 ~ 6,400,000
=25E-7 =156 E—7
E-8 (128)x 2,000 (128)

(2,048) x 4,000,000
1

~ 64,000,000

=156 E—8
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8.1 Displaying Measurement Results

5.1.3 Setting items when Sync Control is selected

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 o "I
tFrame Lenath I G4 _IQ hit=
Frame Pozition I 1 _% hit=

Figure 5.1.3-1 Items when Sync Control is selected

[1]
[2]
[3]

[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.

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.

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

Table 5.1.3-2 Synchronization method setting

Description
Test Pattern
Frame ON Quick
PRBS Not available Not available
Zero-Substitution Available Available
Data Available Available
Mixed Available Not available
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(2]

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

The number of frame bits increases by N times (N ch Combi) when a
Channel Combination is set.

Note:

(3]

If synchronization is hardly achieved during the combination, set
the frame pattern length to 64 bits.

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 In case of Independent:
1 to {(Length of pattern for frame detection) — (Frame Length + 1)}
in 1-bit steps.
e In case of 2ch 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 4ch 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 on the Pattern tab. Refer to 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

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.
Pattern Length in this case shall be the value obtained by
multiplying Pattern Length setting until it becomes 512 or more if
it is 511 or less.
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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).

[1]
[2]

[3]

Condition j

Error Detection IlnsertinnIOmissinn j
ELEF| Interwval |1 00m= - I
Block Window  OFF Bit Wwirclowy 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
Oto1l

Omission error: An error where the bit pattern changes from
1to0

Transition/
Non Transition

Counts errors that occur in a transition or non-transition bit.
Cannot be selected for Combination.
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(a) Input pattern u_u u
(b) Internally-generated u
pattern

(c) Total error ’_‘ FLF

(d) Insertion error ’7

BR[E

(e) Omission error ’_‘ r‘

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

(a) Input pattern |_| | |_|

E_
1

(b) Internally-generated |

pattern

]

(c) Total error

]

I
]

I

(d) Transition error

(e) Non Transition error I_—I

Figure 5.1.4-3 Error detection (Total, Insertion, and Omission errors)
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[2] Select the interval for error interval and error free interval

measurements from the EI/EFT 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. The interval counter
value indicates the number of intervals.

1ls “1” 1s applied if the result of 1-second accumulation
of interval counter values is 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. Refer to Sections
5.3.6 “Mask selection” and 5.3.7 “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:
¢ When PRBS test pattern or Mixed 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. Refer to Sections 5.3.6 “Mask selection” and 5.3.7 “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).

Impost

=

-
[1] Threshold Data | 0.000 _:I W= HData I 0.00a E Y 2]

[3]
[4]—+Delav | F||:| == mli t"‘||:|.|:n:| ez W Calibrati-:unl

p- L |pata-xpata | [0000 v

(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
MU183040A/41A/40B/41B, and the XData signal is input from
the Data Input connector. Hereinafter, the settings for the

XData Input connector are described as the settings for Data .

The threshold voltage can be set within the range from —3.500 to
+3.300V, in 0.001 V steps.

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 Input Condition is set to Differential 500hm or
Differential 1000hm on the Input tab.

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

This item is enabled when Input Condition is set to Differential
500hm or Differential 1000hm, and Alternate is selected on the
Input tab.

Threshnld—[ Data II:I.EIEIEI _% Wo= WDats IEI.EIEIEI _I? bW
Data-wData I 0.000 _% 5

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.
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[4] When option-x30 is installed, set the clock phase unit and phase
variable.

Delay W |0 ﬁleIr 0.00 ﬁps [ | 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 2 mUI steps
<When ps is selected>

Delay time can be set by ps step that is equivalent to 2 mUI.

The setting range is equivalent to the range when the unit is
mUTI (-1000 to +1000 mUI), converted into ps units.

Table 5.1.5-1 Clock phase setting (in ps units)

Frequency Setting range
32.1 GHz —31.14 to 31.14
25 GHz —40 to 40
2.4 GHz —416 to 416

Notes:

e 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 MU183040A/41A/40B/41B 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] [4]
—IEerr.l'.-'l'«Iarm * ||| Independent j——|Date&Time j [1]
[3] —> Zoom | History Reset | | 201204/02 14:43:53
Taotal (M= Qb

ER | _____/|  _____l _____

ECc (  -—— - -

WEFI ===

B -

90

90

Errar lal lal

Data Threshold | —---- |V DataDelay [ ——--=]ml

Gating | ( 0% == | [5]

Figure 5.1.6-1 Items when Error/Alarm is selected

Date&Time:
Start Time:

Elapsed Time:

Remaining Time:

(2]
History Reset:

Select the measurement time display type.

Select to display the current time.

Select to display the current measurement start
time.

Select to display the elapsed time in the
measurement period.

Select to display the remaining time in the

measurement period.

Reset Error/Alarm history data.

Click to reset the history data of the error/alarm
display.
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8.1 Displaying Measurement Results

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

FreguencytkHz) [ - | cockcoumt|
Clock Logs | - O O

N I - R E— O O

Errar O O

Data Threshold V¥ Data Delay ml

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 (refer to Section 5.1.4).
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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.
EI 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
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.
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—IError.f.i\.Iarm vI Dste&Time |

Zoam | History Reset |

2ch Combinationx2

| 201 2104725 15:01: 28

Tatal S Ol
(= I | EEY & B

EC| ) - -

Freguency(kHz) Clock Court

Clack Loss I:I OO Errar OO
@0

Tatal NS oMl
ER | n.ooo0E-08|| 0.ooo0E-0s|| 0.0on0E-0s |

EC | o] o] | o]
Freguency(kHz) Clock Court

Clack Loss I:I OO Errar OO
T — ] )

| |<<

C1-2

C3-4

Figure 5.1.6-3 Screen of MU183041A/B at 2ch Combination

Table 5.1.6-2 Control configuration of MU183041A/B at 2ch Combination

Item Function
C1-2/C3-4* Total Displays the total error rate.
ER 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.
C1-2/C3-4* Total Displays the total error count.
EC 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.

C1-2 / C3-4* Frequency(kHz)

Displays the frequency.

C1-2/ C3-4* Clock Count

Displays the clock count.

C1-2/ C3-4* Clock Loss

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

Displays the Clock Loss interval count and monitored occurrence

C1-2/ C3-4* Sync Loss

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

Displays the Sync Loss interval count and monitored occurrence

C1-2/ C3-4* Error

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

*:

C1-2 means Combination of Datal and Data2.

Similarly, C3-4 means Combination of Data3 and Data4.
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When the enlarged display is enabled (Zoom is selected), the items shown
in Table 5.1.6-3 are displayed in the result display area with Error/Alarm
selected.

—IErrorJ’AIarm j—IIndependent j DatedTime j—
: History Reset | 2012/04002 14:56:04

Clock Los= O O Sync Loss O O Error O O
Gating | [ 0%) == I

Figure 5.1.6-4 Items when Zoom is selected

Table 5.1.6-3 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

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

[4] Combination display
Select Combination condition of result display.
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[5] 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 5.1.6-4.

Table 5.1.6-4 Items in Result Sub Display window

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.
Clock Loss Displays the Clock Loss 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

File “iewy Help g‘};|ﬂ]‘|k|§|. ‘ E i H—"’S g% s ﬂ zlﬁléﬂlﬂl b|.|Eﬁll

Result IMaasuremem I Psttern | Input | Capturel iz | Misc2 I Setup |
Gating =l Result Sub Display x|
Total INZ Ol
Cycle [Repeat  v|  Unt {Time - | = |0 oooeor =
# I L J I J I =l - ER | 1.0029E-05( 4. 6433E-09| |5.3663E-09
£l
Current | N EC 108 50 58

LCﬁ"SU'ﬁ'ﬁDn Ingrassive 'I — Interwal I‘\DD -| ms Clock Loss o OO
—|ErrorrAIarm j-'lndependem j DatesTime j— e los 2 QO

Tatal INS Ol
Foom | History Reset 2012104/25 14:35:59 = R ==
Data2

Total INS Oml L e | Rttt | B
ER | 1.0029e-08][ 4.64338-00)| 5.38638-00] Clock Loss o|@@| eror o0
EC | 10| 50| 56 | SHIC foss @0
- Total NS oMl
%EFI el Deta3 ER | 1.0029E-08 (| 4.5505E-09 ([ 5.4792E-09

Frequency(Hz) | 13459986 |  Clock Court| 1.0767E+10 Clock Loss O@@| eror @0
a

oeccloss | 0| @ @ Smeliess 20

Sretoes 2] @ @

Errar @0 Datas  ER [1.0029E-08|[4.8201E-0][ 5. 2005800
EC 103 5z 56

DataThreshold | ———— |v DataDalay [ ———— |mul

ety [ ||| Gowiee[_I@@)] o %)

Geling NN ( w%) [ = setoss[ o]@@

\ | |
Figure 5.1.6-5 Result Sub Display window (4ch Combination)
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5.1.7 When inputting jitter-modulated signals

e 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. (Refer to Figure 5.1.7-1.) 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 or MU181500B to ON.

e When executing Calibration of Delay, set jitter modulation of input
signal to non-modulation.

Delay m| &[0 =mu 000 = Bs W Caliration |
Relative | ID _Ij mul

Jitter Input OFF

Figure 5.1.7-1 Clock delay setting items
Notes:

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

e The Delay lamp may light up when a jitter-modulated clock

signal is input. In addition, phase setting error may increase.

e The Delay function has feedback process to improve its setting
accuracy at default setting (Jitter Input is set to OFF.).
However, if Jitter Input is set to ON, the setting accuracy is

lowered because the feedback process is stopped.

Jitter Input Use

ON Jitter Tolerance Measurement

BER measurement when jitter amount applied to
clock signal is big.

(Delay is unstable when Jitter Input is OFF.)
OFF Phase margin measurement

Eye Margin measurement,
Eye Diagram measurement,
Bathtub measurement
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5.2 Setting Measurement Conditions

On the Measurement tab of the module operation window, you can set

the measurement conditions.

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

tab.
Result §___r_-|_§a_§y_[§[|1_§p}__'| Pattern | Input | Capture | Misc1 | Mise2 |
Gating
Cycle|Repeat v|  Unit [Time x| = [ooooo001 =
Gatlng Current OoN
|- Calculation Progressive v| = Interval (100 | ms
Auto Sync
Auto Sync ON
AUtO Sync Threshold INT hd
Sync Control
Control
SynC Control |i Frame Length | 128 4: bits = Frame Position | 1 4: bi
Mask
e |
Auto Channel Order
Error/Alarm Condition
Error/ Alarm Error Detection W
EVEF1 interval [tooms  ~]
Condition
Figure 5.2-1 Measurement tab
Table 5.2-1 Setting/displaying areas of Measurement tab
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 Contains items for configuring the settings related

Condition to the measurement method.

Although similar settings can be configured on the Result tab, more

detailed settings are possible from the Sync Control and Error/Alarm

areas on the Measurement tab.
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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 when Gating is selected. Refer to
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 when Auto Sync is selected. Refer to

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 Measurement period setting items in Gating area

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 when Sync Control is selected.

Sync Control

Control Frame ON Ll: [1]

[2] :I[ Frame Length| 128 _IZ:I bitz = Frame Position | 1 _|:| (. ] [3]
Mask |00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00

Edit 4—[4]

Auto Channel Order N < [5]

Figure 5.2.3-1 Synchronization establishment method setting items in
Sync Control area

[1] Select the test pattern synchronization method.

[2] Set the frame pattern length. (Available when Frame ON is selected
from the Control list box.)
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[3] Set the start position of the pattern for frame detection. (Available
when Frame ON is selected from the Control list box.) Refer to
Section 5.1.3 “Setting items when Sync Control is selected” for
details.

[4] Edit the mask pattern.
(Available when Frame ON is selected from the Control list box.)

[5] Turn On or Off automatic change of channel order.
Turn it Off when using PAM4 Decoder.

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 when Condition is
selected.

Errarf&larm Condition

(1] Error Detection IInsertiu:um‘Omissiu:un j

[2] ELEF! Irterval |1 00ms vI

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

[1] Select the error detection method. Refer to Section 5.1.4“Setting
1items when Condition is selected” for details.

[2] Select the error interval and error free interval. Refer to Section
5.1.4 “Setting items when Condition is selected” for details.
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5.3 Setting Test Patterns

On the Pattern tab of the module operation window, you can select and

set a test pattern.

The Pattern tab consists of two item setting and displaying areas.

| Irport | Capturel M= I Mizc2 |

Test F‘attern-IF‘REIS j—Lngic-IF‘OS j—EI'rt Shiﬂ—|1b'rt TI
Length I2“’1 54 "I bits Edit

hark Ratio 112 -

Figure 5.3-1 Pattern tab

Table 5.3-1 Setting/displaying areas in Pattern tab

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.

5.3.1 Test Pattern type

The following four test patterns can be selected.

e PRBS

e Zero-Substitution
e Data

e Mixed

Hesurtl Measuremert  Pattern |Input | Capturel Mo I Mizc2 |

Test Pattern | PRES ~| Lodic [ros ~] Bt shitt i -]

Length Edit

Mark Ratio

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] ——p-Te=t Paﬂern-IF‘HEIS j—LDgic Fos | |—Bit Shiﬂ—|1b'rt vl_
[2] === Lenath |2m15-1 -] bt T Ecit || [5]
[3] = Ptk Riztice 142 - [4]

Figure 5.3.2-1 Test Pattern (PRBS) setting items

[1] Select PRBS from the Test Pattern list box.

[2] Set the number of the PRBS pattern stages.
Set the PRBS pattern length in the format of 2n -1 (n =17, 9, 10, 11,
15, 20, 23, 31).
For the PRBS pattern generation principle, refer to Appendix A
“Pseudo-Random Pattern”.

[3] Set the mark ratio.

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

When Logic is set to POS, 1/2 is selected.

When Logic is set to NEG, 1/2inv is selected.

[4] Set the logic of the test pattern.

Table 5.3.2-1 Test pattern logic setting

Logic Description
POS The high level of a signal is defined as “0” for the
(positive logic) PRBS pattern.
NEG The high level of a signal is defined as “1” for the
(negative logic) | PRBS pattern.
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[5] 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: Masks all 32 routes of the Bit Window Data.
[b] Clear All: Unmasks all 32 routes of the Bit Window Data.

[c] The MU183040A/41A/40B/41B has 32 internal error counters. Select
the check box(es) of the route(s) you want to mask.
Note:

Refer to Section 5.3.6 “Mask selection” for details on selection in
the Bit Window Setup dialog box.
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5.3.3 Setting Zero-Substitution

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

pattern.

[1] Test Pattern —| Sl =i (i ~ —LDgiC-IF‘OS TI
[2] Length |2""15 vI hit= M Loading...  Edit |<l— [6]
[4] ZeroSubstitution Length [ 1 = bits | Acttionsl Bit [T |&—— [5]

I
[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.
20 (n=1,9, 10, 11, 15, 20, or 23)

[Compatible with the existing models]
20-1(Mn=17,9,10, 11, 15, 20, or 23) [Pure PRBS signal]

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

Logic Description
POS The high level of a signal is defined as “1” for the
(positive logic) Zero-substitution pattern.
NEG The high level of a signal is defined as “0” for the
(negative logic) 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 2 — 1 is set for Length: 1 to 2» — 2, in 1-bit steps
(b) When 2 is set for Length: 1 to 2» — 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 The 2rth bit is set to “0”.

[6] Edit the Block Window and Bit Window.
Refer to Section 5.3.7 “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. Refer to Section 5.3.6 “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.

(1]
[4]

1]

(2]

Test Pattern —IData j—LDgiD-IPOS j

[2]
[3]

Eclit

Length 134217725 hits O Loading...

Figure 5.3.4-1 Setting items for Test pattern (Data)

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

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]

4]

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. Refer to Section 5.3.7 “Editing test pattern in Pattern
Editor dialog box” for details on how to edit test patterns in the
Pattern Editor dialog box.

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. Refer to Section 5.3.6 “Mark selection” for selection of Block
Window and Bit Window.

Refer to the following reference loading time values, for the cases
where the data length is set to maximum. These values are only
references and do not guarantee the Loading time.

Maximum loading time for 1ch: About 3 min.
Maximum loading time for 2ch: About 6 min.
Maximum loading time for 4ch: About 12 min.
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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.

Result | Measurement P sc1 | Misez |
[1] _’Testhem IMlxed IPOSJ Bit Shift |1brr -|
mLcoony e | 4—(9]

1536 b“tﬂ

MW“M Data 1024 bits =M Pattern |ps:as15 v| <4—[7]

[2] = e Mark Retio[ 12 ~| <4 [8]

Numbser of Rov ‘ ‘ Block configuration

(5] —pp 18 ﬂ display area

PRES Sequence |Cansec-.lwe 'l

—Mask

Block Window  OFF |Eﬂ\ﬂi‘l:‘row OFF I 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 2» —1 (0 =17, 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 is selected.

When Logic is set to NEG, 1/2inv is selected.

[9] 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. Refer to Section 5.3.7 “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

1s long. Refer to Section 5.3.6 “Mask selection” for selection of Block
Window and Bit Window.

Refer to the following reference loading time values, for the cases
where the data length is set to maximum. These values are only

references and do not guarantee the Loading time.

Maximum loading time for 1ch: About 3 min.
Maximum loading time for 2ch: About 6 min.
Maximum loading time for 4ch: About 12 min.
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[10] 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 (refer to [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.

[11] Configure the descramble settings.
Clicking Setup opens the Descramble Setup dialog box. Select the
check box for the target area for descramble. After selecting the
target area(s), click OK.

Descramble Setup

Row | Data | PRES

12 v F Cancel |
a | O
4 | ¥ O
s | T T Set Al |
S E ||; Reset Al |
g | O [T
a | O W
o | W
1" | - O
12| O O
13| M W
9 | T T
15| ¥ O
& | W

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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[12] 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 XYY YT 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 XYY 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 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  CFF | Bit \Window — OFF | External Mask — OFF |+ [3]

Figure 5.3.6-1 Controls in Mask area

[1] 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 5.3.6-1 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 is
PRBS or Mixed.

In Block Window function, the bit which 1 bit of Block Window takes
charge of with pattern length changes as follows.

N is number of Combination. At the time of Combination, Pattern Length

and Step increase N times.

Pattern Length setting Block Window
step
2*N  to 2,097,152*N bits 1*N bits
2,097,1563*N  to 4,194,304*N bits 2*N bits
4,194,305*N  to 8,388,608*N bits 4*N bits
8,388,609*N  to 16,777,216*N bits 8*N bits
16,777,217*N  to 33,554,432*N bits 16*N bits
33,56564,433*N  to 67,108,864*N bits 32*N bits
67,108,864*N  to  134,217,728*N bits 64*N bits

134,217,729*N  to  268,435,456*N bits 128*N bits
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Example:
When Control is 2ch Combination and Pattern length is 4,194,300 bits,
the Block Window Step is set to 2 bits

[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.

A

Input signal 31| 32 31 | 32

«—
«—™
— w
«— >
4__\
«—
— W
+—

Error counter

N

«—
«—FN
«— W
—F >
7
PE—
«—
«—

O —ItW
>
—:
—
«—]

Measurement
result

Figure 5.3.6-2 Bit Window Function

In this example, even if an error is detected by the masked counter 2

or 4, it 1s not included in the measurement result.

The mask position can be set in the Pattern Editor dialog box.

Table 5.3.6-2 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.

This control is available only when External Mask is selected from
the AUX Input list box on the Miscl tab.

Table 5.3.6-3 External Mask ON/OFF setting

External Mask Description
ON Enables the External Mask signal.
OFF Disables the External Mask signal.
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5.3.7 Editing test pattern in Pattern Editor dialog box

Editing of test patterns with the following patterns selected on the

Pattern tab is described below.

e Zero-Substitution
e Data
e Mixed

5.3.7.1  Common setting items

[2]—>

[3]—>

The Pattern Editor dialog box is displayed when Edit is clicked.

e e GEaEle ———— Edf Made ———=—=
1 = Dizplay Format filarker .
| Mumber of Block I’1 _|: % Cursor (* Overwrite
I l I l 1
b e [a072 = L || il £ Marker " Insert !
1
= W 1
: Diata Length |2048 _I;' Range Fill i
:NumbeerRDW lﬁ Wholel Any | Diredl ﬂj Reversel Pattern | i
1 7
i ] : I~ Block YWincdow [ Bit Wincow |
1 =l 1
1 1
I l 1
: Alternate - !
oLl IDIQIRIGIPIEIERT I AR MR IEIE IS O I NSO DI RIEE BT
1
:DXUDDDDDDD [00]oo oo 00 00 00 OO 00 00 OO0 00 00 00 00 00 00
y 0x00000010 § 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo
1 0x00000020 i 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 o0
1 0x00000030 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo oo
! 0x00000040 f 00 00 00 OO 00 00 OO0 00 00 00 00 0O 00 00 00 00
j 0x00000050 ¢ 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00
1 0x000000&0 ; 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 00
1000000070 ¢ 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
1 0x00000080 | 00 00 00 00 00 00 OO0 00 0O 00 00 00 00 00 00 00
! 0x00000090 [ 00 00 00 00 00 00 O0 00 00 00 00 00 00 00 00 00
y 0x00000040 ; 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 o0 oo
1 0x000000B0 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo
1 0x000000C0 f 00 00 OO0 OO0 00 OO0 OO0 00 00 00 00 00 00 00 00 0o
:DXUDDDDDDD 0o 00 00 00 00 00 00 00 00 00 00 00 00 00 oo oo
y 0=000000EQ ¢ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1 0x000000F0 i 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo

-
1 Cancel |

cursor Addr Ox00000000
Position O 00000000

Looccooooooomomomooooooom oo oo o)

Figure 5.3.7.11

Pattern Editor dialog box
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[1] Menu items on menu bar

Table 5.3.7.1-1 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.
Refer to 5.3.7.10 “Compatibility with test pattern files of existing models”.
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. *
ScreenCopy 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 Overwrite:
Cuts the pattern selected in the Pattern View area and transfers it
onto the clipboard. The area that has been cut out becomes 0.
Insert: Cuts the selected pattern with its address domain. After cutting,
zero pattern with the same amount of the cut domain is added
instead at the end of pattern length.
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 dialog box.
The cursor can be moved to the specified address position.
Pattern Opens the Input Pattern dialog box.
Specifies a pattern string to search by binary digits, and a 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 Forward or Backward, and then
click OK.
Forward Searches for a pattern that matches the search pattern set in the Input
Next Pattern dialog box in the forward direction. If a matching pattern is found,

the cursor moves to that position.

*:  The settings will not be read from the saved file if the file name is

changed.

5-45



Chapter 5 Operation Method

[2] Pattern setting items
Table 5.3.7.1-2 Pattern setting items

Setting item

Description

Zoom

EYRN

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 Display is set to Time and Format is set to Wave .

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 Display is set to Time, Wave or Bit can be selected.

Wave: The pattern is displayed by a waveform.

Bit: The pattern is displayed by a bit string.

Refer to Section 5.3.7.6 “Editing in Time display mode” for details.

When Display is set to Table, Bin or Hex can be selected.

Bin: Binary

Hex:  Hexadecimal

Refer to Section 5.3.7.7 “Editing in Table display mode” for details.

Marker

Places a marker in the Pattern View area. This button is available when Display is
set to Time.

Focus

This is available 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: Selects the whole editing patterns.

Any: Displays the Input Range dialog box (refer to Figure 5.3.7.1-2),
where you can specify the editing range by an address.

Direct: Selects an arbitrary area by specifying addresses. Use the cursor to
specify addresses.

Refer to Section 5.3.7.8 “Editing area” for details.
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Table 5.3.7.1-2 Pattern setting items (Cont’d)

Setting item Description
Fill Edits the pattern part selected 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 dialog box (refer to Figure 5.3.7.1-3) 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: This check box is available when Display is set to Table. Select this
check box, select a desired position in the Pattern View area, and
then click 1 to mask the selected position or click 0 to unmask it.

Bit Window: This check box is available when Display is set to Table. Select this
check box, select a desired position in the Pattern View area, and
then click 1 to mask the selected position or click 0 to unmask it.

Note:
When the synchronization method (Control) is set to Frame ON, masking a
pattern frame position results in a synchronization loss.

Input Raree X
Start Address I 35E _lj End Address | SFF =
Distance = A1 ﬂl

Figure 5.3.7.1-2 Input Range dialog box

Thput Pattern x|

HEX |ﬁ OK I
Set Al | Reset Al | Cancel |

Repest | 1 =i Length | G =

Figure 5.3.7.1-3 Input Pattern 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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5.3.7.2 Editing Zero-Substitution pattern

When Edit is clicked while ZeroSubstitution is selected for the test
pattern, the Pattern Editor dialog box shown in Figure 5.3.7.2-1 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 5.3.7.2-1 Pattern Editor dialog box for Zero-Substitution pattern
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5.3.7.3 Editing Data pattern

When Edit is clicked while Data is selected for the test pattern, the
Pattern Editor dialog box shown in Figure 5.3.7.3-1 is displayed.

Block

Winclow

Bit
Winclow

ﬂ
FiletFy  Edit{E}
e, | | o o« |
—Focus Eclit Mocle
— Display Formst Marker ’ Cancel |
Mumbrer of Black I _I; = Curzor & Overwrite
Feow Lerigth I _l? j' IWave j' i |  hiarker " Insert
[1 ] —> Data Length I 7 _I? Range —Fill
e 6 R lﬁ_l ’7 Wholel ANy | Direct | ﬂ j Reverse | Pattern |
Black inca Bt simclan
Edit: Block: I _|::' r r
Alternate IA -
o] 1
Pattern 0 Q

Curzor Addr 0

Figure 5.3.7.3-1 Pattern Editor dialog box for Data pattern

[1] Pattern setting item

Table 5.3.7.3-1 Pattern setting items (when Data is selected)

Setting item Description
Data Set the length of the Data pattern. The setting unit is
Length one bit.

2 to 268 435 456 bits can be set, in 1-bit steps.

In the case of 2ch Combination, 4 to 536 870 912 bits
can be set, in 2-bit steps.

In the case of 4ch Combination, 8 to 1 073 741 824 bits
can be set, in 4-bit steps.
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5.3.7.4 Editing Mixed pattern

When Edit is clicked while Mixed is selected for the test pattern, the

Pattern Editor dialog box shown in Figure 5.3.7.4-1 is displayed.

File(F) Edit(E)

o & o
~Focus Eclit Mode

F====""""======21 Display Format  Mlarker Cancel
1 Mumber of Black lﬁ| ¥ Cursor i Overwrite
i 'R = | e |

[1] 1 Row Length 540 =h I ime j j :  Marker " Insert

* 1

I Diata Length 12 =11 —Fil
1

= Range
1

™ Biock Window 7| Bit vindom

: Etlit Block

Pettern 0 BUUEIEIEIEIUEIEIUEIEIUDUDDUDDUDDUDUUDUDD

Block
o goooOQOOOOOQOOQOOOOOO@OOOCOOOOOOOOOOOODOD
Window
Bit

goooOQOOOOOQOOQOOOOOO@OOOCOOOOOOOOOOOODOD
Winclow

N [ I
Cursor Sddr 0 Marker Addr 16 Distence 18
Position a

Figure 5.3.7.4-1

[1] Pattern setting items

Table 5.3.7.4-1 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 1 536 to 2 415 919 104 bits in 256-bit
steps.
In the case of 2ch Combination, set from 3 072 to
4 831 838 208 bits in 512-bit steps.
In the case of 4ch Combination, set from 6 144 to
9 663 676 416 bits in 1024-bit steps.

Data Length Set the length of the Mixed pattern.

1 024 to 268 453 456 bits can be set in 1-bit steps.
In the case of 2ch Combination, set from 2 048 to
536 870 912 bits in 2-bit steps.

In the case of 4ch Combination, set from 4 096 to
1 073 741 824 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.

e 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:

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

e 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 2ch Combination
4 for 4ch Combination

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

e 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’)
where Data Length’ is:

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

e 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 2ch Combination
4 for 4ch Combination
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5.3.7.5 Creating and editing test pattern

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

Display setting area

FilelE? Edit(E)

—Focus Eclit Mode

Cancel
Iurmket of Block

x|
Ok |
Dizpla Format Marker |
p % Cursar o« Overwrite

ITime j' IWave j' @ | € Maker " Inzert

Data Length 192 ’rRange —Fill

Wholel Anyl Diredl ﬂj Reversel Pattern |

I™ Block Windowe [T Bit Wince

Ry Length

Mumber of Row.

Edlit Block

Altermste

Pattern 0

Block
inciony

[

Sl

I ]

Cursor Addr 31

Figure 5.3.7.5-1 Pattern Editor dialog box

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

Table 5.3.7.5-1 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.

2. For how to edit a test pattern in the Pattern Editor dialog box, refer

to the corresponding section according to the display mode, as

follows:

When Time is selected:  Refer to Section 5.3.7.6 “Editing in Time
display mode”.

When Table is selected: Refer to Section 5.3.7.7 “Editing in Table
display mode”.
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5.3.7.6 Editing in Time display mode

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

(11 [3] (4] (3]

Fattern Editor

Fils{F) Edit(E)

a, | | %1 oK |

—Focus Edlit Mocle
= Display Format Marke ) Cancel
[HUmher of Black I _|; ' Cursor i Overwrite 4|
Py, Lenoth I _l; Time j' IWava j' o i Marker = Insert
Data Lencth 500 _:I Range —Fill
TurTEEs Gf: Ry I _l; ’7“"“’10‘9' Any | DiVECil ﬂd Reverse | Pattern |
Blaekinamy: Bt il
Elit Bl@eh: I _I; r r
AftErEte I vl
o] 3

[ [

Cursor petterrt J’_‘ > |
ndow ° ] ] [
i [ [ [ i

Marker

A

0 I
[2]—> Cursor Addr 7 Matker &ddr 15 Distance @

| I
(3] (3]

Figure 5.3.7.6-1 Editing in Time display mode

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

Table 5.3.7.6-1 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.

[2] The address of the cursor is displayed in.

[3] 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.
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[4] Select the operation target. The cursor is operated when Cursor is
clicked, and the marker is operated when Marker is clicked.

[5] Set the editing mode. Editing is performed in the insertion mode
when Insert is clicked, and is performed in the overwriting mode

when Overwrite is clicked.
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5.3.7.7 Editing in Table display mode

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

(2] (1] [3]
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000000040
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Figure 5.3.7.7-1 Editing in Table display mode

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

Editor dialog box.
Table 5.3.7.7-1 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.

566



Chapter 5 Operation Method

[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 text box, and then click OK.

Line I El

I 16 _I? Bytesiline

Cancel |

Figure 5.3.7.7-2 Line dialog box

[3] Set the editing mode. Editing is performed in the insertion mode
when Insert is clicked, and is performed in the overwriting mode
when Overwrite is clicked.

[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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5.3.7.8 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 is described below.

The function of each button is as follows:

Table 5.3.7.8-1 Area specification buttons

Button Function
Whole Selects the whole pattern.
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 Any is as follows.

Ihput Ranee X

Start Address | 141 - End Address |1|:|2:3 =

Distance = a2 Cancel |

Figure 5.3.7.8-1 Input Range dialog box

1. Enter the Start Address of the selection area in the Start
Address spin-box.

2.  Enter the End Address of the selection area in the End Address
spin-box.

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.
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5.3.7.9 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 5.3.7.9-1 Fill button functions

Button

Function

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

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

Repest |1 _,;‘ Lencth IB _|:

Figure 5.3.7.9-1 Input Pattern dialog box

1. Enter into the Length spin-box the number of bits to be input.

2.  Enter into the Repeat spin-box the number of specified pattern
repetition times.

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 text box.

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 spin-box.
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5.3.7.10 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
MU183040A/41A/40B/41B.

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

e MU181020A/B Pulse Pattern Generator
e MU181040A/B Error Detector
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5.4 Setting Input Interface
On the Input tab of the module operation window, you can configure the

input interface.

5.4.1 Input setting items

The Input tab consists of three areas: Data setting area, Clock setting
area and Measurement Restart setting area.

Resuft | Measurementl Pattern | Capture | izl | flizc2 |

H =llada
Data setting Input Cancition | Single-Ended =pata =l
area
/ T Data Threshold E=
505
1 irati Term
Terminat | GND — 000
Ermination o
¥Deta Thresheld |- v © -
[petesoata »| [ v
—Clock
Clock Setting Selection IE)dernaI Clock j
area / 4
2
foetay B @ f 250 o o[ =lps & caibration |
3 / Relative | |u _':;l mul
Jitter Input OFF
Measurement —Measurement Restar
Restart [~ Data Threshold [~ Clock Delay
setting area

Figure 5.4.1-1 Input tab
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1. Set the data input conditions.
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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
1000hm,

Differential

Independent

Uses Data and XData as the differential input.
Thresholds for Data and XData can be changed
independently.

500hm Tracking

Uses Data and XData as the differential input.
Thresholds for Data and XData can be changed
while tracking each other.

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- Data

Used the Data side as single-ended input.

Ended

XData

Used the XData side as single-ended input.
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/\ CAUTION

When data input condition is set to single-ended input, be
sure to connect a standard accessory Open (J1341A) of
Accessory to unused side of data input connector.

Operating while signal is inputting to unused side
connector causes malfunction.

Table 5.4.1-2 Setting items in Data Termination Setting dialog box

Setting item Description
Differential None For protection of equipment, the 50 Q terminations at the Data
1000hm and XData sides are fixed to the ground potential via a high
resistor when input connectors are open.
Differential GND Terminates to 50 Q/GND.
500hm Variable Terminates to 50 Q and an arbitrary set voltage within the range
Single-Ended from -2.5 to +3.5 V. The voltage can be set in 10 mV steps.

/\ CAUTION

¢ Do not allow an excessively large current to flow to the
terminator in the MU183040A, MU183041A, MU183040B,
and MU183041B. Otherwise, performance may become

degraded or failure may occur.

o 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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2. When your ED is MU183040B or MU183041B, the installation of

MU183040B/MU183041B-x22/x23 allows you to select the clock
source from the following: External Clock and Recovered Clock. If
the option is not installed, this is fixed to External Clock.

— Clock
Selection [External Clock v |

Fecovered Clock
Extern:

Delay @+ IEI _l? il II:I.I:IEI E Pz W Calibration |
Relative | IIZI _l? ml

Jitter Impt OFF

Figure 5.4.1-3 Clock Area (When External Clock Is Selected)

Clock — Recovered from Datal input
[1l— selection Recovered Clock |

[Bl—> | Birate |variable ~| = [2s000000 =] cbivs

2] —— L Tracking |QFF j

4 — L tew |wariable v| = Target [17 “MHz
—

Figure 5.4.1-4 Clock Area (When Recovered Clock Is Selected
With MU183040B/MU183041B-x22 Installed)

Clock — Recovered from Datal input
[ —  selection Recovered Clock |

[B] — [ Bitrate |variable ~| = [zso00000 o
2] —— L Tracking |OFF j
4 —— L iew |Birste /1667 | = Target —{MHz

Figure 5.4.1-5 Clock Area (When Recovered Clock Is Selected
With MU183040B/MU183041B-x23 Installed)
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[1] Click External Clock or Recovered Clock.
Recovered Clock is available only when
MU183040B/MU183041B-x22/x23 is installed on
MU183040B/MU183041B. When Recovered Clock is clicked, the

setting items in the Clock area differ according to your option.

Note:
When your option is MU183040B/MU183041B-x22, check that the
data signal is being input to the Data Input 1 connector because
the clock is recovered from the data signal.

Similarly, when your option is MU183040B-x23, check that the
data signal is being input to the Data Inputl connector, and when
your option is MU183041B-x23, check that the data signals are
input to Data Inputl connector (for Data Inputl and Data Input2)
and Data Input3 connector (for Data Input3 Data Input4).

[2] When selecting the MU183020A/MU183021A PPG mounted on the
same mainframe, the recovered clock tracks PPG’s operation bit rate
setting.

Note:

When the bit rate setting of the PPG is out of the operating range
of the Clock Recovery option, the bit rate of the recovery clock will
be set to the upper or lower limit of the operating range.

[3] In the Bitrate box, click one of the preset standards listed in the
following tables or click Variable. When clicking Variable, enter the
bit rate in the Gbit/s box according to the input signal.
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Table 5.4.1-3 When the Option x22 Is Installed

Preset Standard Bit rate [Gbit/s]
32G FC 28.050 000
100G OTU4 27.952 496
100GbE(25.78x4) 25.781 250
InfiniBand EDR 25.781 250
SAS 24.000 000
PCI Express Gen4 16.000 000
InfiniBand FDR 14.062 500
16G FC 14.025 000
10GFC over FEC 11.316 800
10GbE over FEC 11.095 700
OTU2 10.709 225
G975 FEC 10.664 228
10G FC 10.518 750
10GbE 10.312 500
InfiniBand QDR 10.000 000
0C-192/STM-64 9.953 280
8G FC 8.500 000
PCI Express Gen3 8.000 000
HSBI 6.250 000
SATA 6Gb/s 6.000 000
PCI Express Gen2 5.000 000
InfiniBand DDR 5.000 000
USB3.0 5.000 000
4G FC 4.250 000
XAUI 3.125 000
SATA 3Gb/s 3.000 000
OTU1 2.666 060
InfiniBand SDR 2.500 000
PCI Express Genl 2.500 000
0C-48/STM-16 2.488 320

Variable

2.400 000 to 28.100 000 Gbit/s
Step: 0.000 001Gbit/s
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Table 5.4.1-4 When the Option x23 Is Installed

Preset Standard Bit rate [Gbit/s]
100G ULH 32.100 000
32G FC 28.050 000
100G OTU4 27.952 496
100GbE(25.78x4) 25.781 250
InfiniBand EDR 25.781 250

Variable

25.500 000 to 32.100 000 Gbit/s

Step: 0.000 001Gbit/s

[4] You can select a loop band.

When the Option x22 is installed and Variable is clicked in the LBW

box, you can set a loop band in the range that corresponds to the bit

rate.

Operation Bitrate [Gbit/s]
2.400 000 to 5.500 000
5.500 001 to 7.500 000
7.500 001 to 9.500 000
9.500 001 to 10.500 000
10.500 001 to 12.500 000
12.500 001 to 14.500 000
14.500 001 to 15.500 000
15.500 001 to 17.500 000
17.500 001 to 19.500 000
19.500 001 to 20.500 000
20.500 001 to 22.500 000
22.500 001 to 24.500 000
24.500 001 to 25.500 000
25.500 001 to 27.500 000
27.500 001 to 28.100 000

Range [MHz] (Step: 1 MHz)

Fixed to 3 MHz
3 to 4 MHz
3 to 5 MHz
3 to 6 MHz
3to 7MHz
3 to 8 MHz
3to 9 MHz
3 to 10 MHz
3 to 11 MHz
3 to 12 MHz
3to 13 MHz
3 to 14 MHz
3 to 15 MHz
3 to 16 MHz
3to 17 MHz

When the Option x22 or x23 is installed and Bitrate/1667 or

Bitrate/2578 is clicked in the LBW box, the value obtained by the

following formula will be set: (Bitrate/1667 or 2578) MHz.
When Jitter Tolerance is clicked, the loop band is set to the

maximum value for the Jitter Tolerance measurement.
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3.
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MU183040A/41A/40B/41B can vary delay time of clock output.
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Figure 5.4.1-6 Clock delay setting items

Click this radio button to set the clock delay in 2 mUI units. The
MU183040A/41A/40B/41B operates based on the UI units. Setting a
greater value increases the clock delay.

Delay time can be set by ps unit. The frequency counter value is
converted into ps units, based on the 2 mUI 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 2 mUI units, based on the current delay as 0 mUI.
When Relative is clicked again to be raised, the clock delay is
calculated from the set relative value and set.

Clicking Calculation 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.

This LED glows red while the “Delay” is being changed.
Set the jitter input. When executing jitter tolerance test by inputting

jitter-modulated clock, set Jitter Input of Delay to ON. Refer to 5.1.7
“When inputting jitter-modulated signals”.

Notes:

e 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 MU183040A/41A/40B/41B sets phases in mUI units
as an internal standard.
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e  When Pattern Sequence is set to Burst on the Miscl tab, the
phase setting accuracy is degraded and becomes less than when

Repeat is selected.

e 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
light up in red continuously. This is not abnormal.

Refer to Section 5.1.7 “When inputting jitter-modulated signals” for
operation and precautions in case of Combination or inputting

jitter-modulated signals.

5.4.2 Measurement Restart area

The items to restart the measurement when its setting is changed can be
selected.

Meszuremernt Restart
’V [T Dsta Threshold [T Clock Delsy

Figure 5.4.2-1 Selecting measurement restart item

Table 5.4.2-1 Items in Measurement Restart area

Setting item Description
Data Measurement is restarted when the Data/XData
Threshold Threshold on the Input tab is changed.
Clock Delay Measurement is restarted when Delay on the Input tab
is changed.
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5.5 Capturing Test Patterns

On the Capture tab of the module operation window, you can capture the
Input test pattern data.

5.5.1 Setting items on the Capture tab

This section describes how to capture and analyze a test pattern on the
Capture tab.

Capture start Reﬂl Measurems m|2n-rem|\;pm_cmu_m|m_sc1 llusch Result dISp|ay
selecting area

1 Number of Block | 128 Condtion
Trigger | MeltchPatern  Fostion | Top 3
Malch Paitern Length | 4 bis
Format [ HEX

Match Pattern

ltem setting area

Figure 5.5.1-1 Capture tab

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.

Note:

Capture cannot be executed in the following settings.

o Pattern Sequence is set to Burst, or Combination Function is
set to 4ch Combination, or Sync Control is set to Quick.

e Sync Loss is generated in BER measurement.

o The measurement is executed with plural data interfaces
simultaneously.

A Tricger |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

Starts capturing a test pattern. Its LED turns green during test
pattern capturing. The MU183040A/41A/40B/41B 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 Capture 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] ———p mumber of Block val Ol |
[2] ——» Trioger Ir-.ﬂanual vI Pozition ITc.p vI Zancel |

[8] =—— Match Pattern Lenth |4 _I: hit=
[4] ——» Format IHE}{ vI

5] ———— [0

6] ——— [0

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]

Select the number of blocks of the test pattern to be captured into
the MU183040A/41A/40B/41B, 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 = 8 Mbits / Number of Block

[2] 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 (refer to 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.

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 4-bit units, as displayed in the Pattern Editor
dialog box of the MU183040A/41A/40B/41B in hexadecimal. If the
match pattern that is displayed in hexadecimal format crosses bit

boundaries, it becomes invalid and cannot be captured.

FF 56 Display on Pattern Editor (Hex)
"/ N\ _ _ _
1111 1111 0101 0110 Display on Pattern Editor (Bin)

1101 0101 Invalid match pattern (Bin)
E5 Invalid match pattern (Hex)

[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.

.&cquisitiu:unl Bit F‘aﬁernl Bitmap 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 Acquisition 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, Bit Pattern, Bitmap, and Block on the right become
available 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.

[1] ——Pp Capture Al . 1m Stat | <€—[6]

AR | 44— [7]

[3] — P Start Black Ma. |1 =
[4] ———— flumber of Black | 1 _lj

[5] — > silid Blocks 0 Close | 4—I[8]

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 block number to be displayed first (Start Block No.).

Specify the number of blocks to be displayed following the Start
Block No. specified in [3].

Displays the number of blocks that have been captured.

Press Start to start loading the captured data of the blocks specified
in Step [1] to [4]. The loading time depends on the number of blocks.

Press Abort to abort loading the captured data. When aborted, the
block results that are already loaded can be displayed.

Press Close to close the screen.
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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 (refer to 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 | & « 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 results are displayed in bit pattern.
The reference pattern of this device is displayed in binary or
hexadecimal and marked by color according to 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:
¢ When Display is set to Table and Format is set to Hex, 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 =
“1” and L = “07’.
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If select File — Save on the menu bar, the captured data can be
saved in the file. The saving file types are as below.
Binary Pattern, BIN Text Pattern, HEX Text Pattern:

Used to redisplay the results on the Bit Pattern window.
Binary Pattern (Export), BIN Text Pattern (Export), HEX Text
Pattern (Export):

Pattern data including error information, and can be

loaded by Pattern Editor.

Additionally, if select File — Open on the menu bar, the saved
captured data (Binary Pattern, BIN Text Pattern, HEX Text
Pattern) is loaded and redisplayed. At that time, the file name
will be displayed as a screen title.

576



5.6 Capturing Test Patterns

5.5.3 Displaying captured test pattern (Bitmap)

After the captured data is acquired by clicking Acquisition, clicking Bit
Map (refer to 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, x8, 1/2, 1/4, or 1/8.
When x1 is selected, one dot on the display corresponds to 1 bit.
When x2 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 an 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
(refer to 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]

E
[1 ] —> humber of Black 7 Block Length | 1048576 ;oerS o Close ﬂ__ [6]

[2]—> Pasitian [ 22w

Search < | [is]
339045 J o

oonooooooooonnonao
Tttt 111111

- o
=]
- o
- o
- o
- o
- o
- o
- o
- o
- o
- o
|
- o
- o
- o
- o
=]

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 MU183040A/41A/40B/41B 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.

=

Displays the length of the block to be displayed.

—
(@1
P

Searches for errors on the right or left.

>

Clicking Close closes the Block window.
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5.6 Misc1 Function

Pattern sequence and auxiliary input and output can be set by the Miscl
function.
On the Miscl tab of the module operation window, you can set the Miscl

function.

External Mask |_

R

Figure 5.6-1 Misc1 tab

Table 5.6-1 Misc1 setting items

Item Description

Pattern Sequence Test pattern receiving method can be set.

AUX Input The settings for the auxiliary input function can be configured.

AUX Output The settings for the auxiliary output function can be configured.

Note:

AUX Input settings are common to Datal and Data2 at
MU183040A-x20.
AUX Input settings are common from Datal to Data4 at
MU183041A/B.
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5.6.1 Setting Pattern Sequence

Select the method for generating test patterns to be measured.

Hesurtl Measurement | Pattern | Irpoit | Capture MISC1 |r-.-1|3n:2 |

Pattern Sequence

Pattern Sequence IRepeat vI SOurce IExternaI-EnahIE 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.

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.

Resuit | Measurement | Pattern | ImpLt | Capture  Miscl |Misc2 I
—Pattern Segquence

Pattern Sequence IElurgt vl Source Ilrrternal j J [1]
Burst Data X X X X X X

Delay j bits I Manual 4 [2]
Gate —

Ensble Period ¢ ;ﬁl:::,' bits [ [3]
Burst Cycle 1 12800000 :‘Li bits < [4]

Figure 5.6.1.2-1 Pattern Sequence area when Burst is selected
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(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
MU183040A/41A/40B/41B, 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 text box
(refer to [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, select External-Enable.

Set the Delay for the input test pattern and source signal (selected
by [1]). When Auto is selected, the delay is automatically adjusted
within the MU183040A/41A/40B/41B.

When having chosen Auto and Enable Period of [3] is changed,
operate Manual -> Auto once.

When Manual is selected, set the number of relative delay bits used
in the MU183040A/41A/40B/41B. At this time, the signal input from
the AUX Input connector indicates the period during which the test

pattern is valid.

The setting range is as follows.

In the case of Independent:

0 to 2 147 483 640 bits, 8 bit step
In the case of 2ch Combination:

0 to 4 294 967 280 bits, 16 bit step
In the case of 4ch Combination:

0 to 8 589 934 560 bits, 32 bit step

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 Burst Cycle 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.
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Table 5.6.1.2-2 Setting ranges for Enable Period and Burst Cycle

r‘é%r:lf)i(riz;iigrr:esl Enable Period (bits) Burst Cycle (bits) Settl(rt\)gi]t:)teps
1 When Internal is set: 25 600 to 256
12 800 to 2 147 482 624 2147 483 648
When External-Trigger is set:
12 800 to 2 147 483 392
2 When Internal is set: 51 200 to 512
25 600 to 4 294 965 248 4 294 967 296
When External-Trigger is set:
25 600 to 4 294 966 784
4 When Internal is set: 102 400 to 1024
51 200 to 8 589 930 496 8 589 934 592
When External-Trigger is set:
51 200 to 8 589 933 568

Notes:
e A Disable period of at least 512 bits is required between Burst
Cycle and Enable Period.
The Disable period is doubled at 2ch Combination.
The Disable period is quadrupled at 4ch Combination

e  When Auto is selected for the delay setting, set Syne Control to
Frame ON.
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.
e 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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5.6.2 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 Impt
[ AL Input Burst -]

Figure 5.6.2-1 Selecting auxiliary input

Table 5.6.2-1 AUX Input 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.
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5.6.3 Setting AUX Output

The output settings of auxiliary signals, such as the synchronization
signal, can be configured.

5.6.3.1 Setting 1/N Clock

A divided clock can be generated in synchronization with a generation
pattern.

— BU¥ Output
[1]—>  &UX Output 1M Clack x| r]ed ZHciock «———I[2]

Figure 5.6.3.1-1 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 division ratio (N) can be set from 4 to 512, in even
numbers.

5.6.3.2 Setting Pattern Sync

A timing signal from Aux Output connector can be generated in
synchronization with the test pattern period.

A% Output
[1] aUx Output — [Pattern Sync =
Position
[2] [ Block Mo, 1 _:l
Ry Blo. I 1 _lj

Figure 5.6.3.2-1 Setting items for AUX Output Pattern Sync

[1] When Pattern Sync is selected from the AUX Output list box.

[2] The synchronization signal pulse generation position can be set.
The setting method varies depending on the test pattern.
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Table 5.6.3.2-1 Synchronization signal pulse generation position setting

Test pattern

Description

PRBS, Data,
Zero-Substitution

A signal pulse i1s 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 128)-135}, in 8-bit steps.
The maximum settable number is 34 359 738 105.

In the case of 2ch Combination:
1 to {(Least common multiple of Pattern Length* and 128)—-271}, in 16-bit steps.
The maximum settable number is 68 719 476 209.

In the case of 4ch Combination:
1 to {(Least common multiple of Pattern Length* and 256)—543}, in 32-bit steps.
The maximum settable number is 137 438 952 417.

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.

*.  Pattern Length defined here shall be the value obtained by
multiplying Pattern Length setting until it becomes 512 or more if it
is 511 or less.

In the case of 2ch Combination, Pattern Length shall be the value
obtained by multiplying Pattern Length setting until it becomes

1024 or more if it 1s 1023 or less. And in the case of 4ch Combination,
Pattern Length shall be obtained by multiplying Pattern Length
setting until it becomes 2048 or more if it is 2047 or less.

5.6.3.3 Setting Sync Gain

A signal indicating synchronization establishment can be output. When
this signal is high, it indicates that synchronization is established.

5.6.3.4 Setting Error Output

A signal indicating error detection can be output. When this signal is
high, it indicates that an error is detected within the
MU1803040A/41A/40B/41B. No setting items are required.
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5.7 Misc2 Function

Multiple Channel functions can be set by the Misc2 function.

On the Misc2 tab of the module operation window, you can set the Misc2
function.

Fesult | Measurement I Pattern | Impouit I Capture | Misc1l Misc2
Combination =etting

Operstion Combinstion
| Combination | 4ch

Figure 5.7-1 Misc2 tab

5.7.1 Combination Setting

The Multi Channel function synthesizes patterns among channels of
MU183040A/41A/40B/41B, and enables reception synchronization. This
enables the evaluation of the 100 Gbit/s application and 40 Gbit/s
application.

Combination Function Types

(1) 4ch Combination: MU183041A/B
(2) 2ch Combination x 2: MU183041A/B
(3) 2ch Combination: MU183041A/B or MU183040A/B-x20

Combination function measures bit error by synthesizing bit sequences
that multiple channels receive.

Result | Measuremert | Pattern | It | Capturel Mizz1  Mizc2
— Combination Setting

Operation Combination
| Combination | 4ch

[1]

Figure 5.7.1-1 Combination Setting window

[1] Click Setting to open the Combination Setting dialog box.

Contents of the dialog box vary depending on the model and option.
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Combination Setting

— Operation Combination

-OK
" Independert 2ch j
Cancel |

Data Interface Comkination

Diata 1 2eh ED

Dta 2 i

Data 3 2eh ED

Dta 4 i

Figure 5.7.1-2 Combination Setting dialog box

Combination Setting

— Operation Combination

" Inclependerit dch j
L12ch

Cancel |

¥ Combination

Data Interface Comkination
Diata 1
Data 2 4ch ED
Deta 3 i
Dats 4

Figure 5.7.1-3 Combination Setting dialog box

Table 5.7.1-1 Screen Layout of Combination Setting

Operation Settings Contents
Independent Operate each channel of MU183040A/B or
MU183041A/B independently
Combination 2ch Synchronize two channels of MU183040A/B-x20
or MU183041A/B.
4ch Synchronize four channels of MU183041A/B

Confirm the selected operation by clicking OK.

By clicking Combination, buttons to select channels are displayed in the
ED window.
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5.7.2 Setting the Grouping function

The Grouping function allows you to group and share the settings on the
Pattern and Input tabs among MU183040A, MU183041A, MU183040B
and MU183041B channels. This function is useful when configuring
multiple channels with the same settings.

Also, you can perform batch setting of the items on the Pattern and Input
tabs of multiple MU183040A, MU183041A, MU183040B and
MU183041B channels.

Note:
Though the Grouping function allows you to configure the settings
of the Input and Pattern tabs at a time, the period of time required
until they are configured is the same as that required when
separately configuring each of channels.

Procedure for setting the Channel Grouping function
[1] In the Grouping Setting area of the Misc2 tab, click Setting to open
the Group Setting dialog box.

Appearance may vary depending on the model and option.

IData1 "I 2 8 &> S‘tartl. Stop
Result I Messurement | Pattern | It | Capturel Miscl  Miscd |
—Cambination Setting
Operation
Setting... | |Independent
—iGrouping Setting
[1] ——»  s&tting... | | Dital-4
Tak
ImpLt Pattern
Ciatal-4
Diatar r -
Dataz r r
Datad r -
Datad r r

Figure 5.7.2-1 Location of the Button That Opens the Grouping
Setting Dialog Box
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[2] In the Grouping Setting dialog box, select the check boxes of Tabs
(Input and Pattern) and Data Interfaces that you want to group
together.

Clicking Set All selects all the check boxes, and clicking Reset All
clears all the check boxes. For MU183041A/B, you can select one of
the following settings:

e Setting that groups Datal to Data4 together

e Setting that groups Datal and Data2, and Data3 and Data4
together, respectively

For details on tabs and setting items to be grouped together, refer to

Table 5.7.2-1.

—Group ————————————————————
[Datat-4 | _ o |
Cancel |
Tah It Pattern

Datal-4 r r Set Al |

Datal [ - N

Data2 [ - N

Data3 [ - N

Datat [~ - N

Figure 5.7.2-2 Grouping Setting Dialog Box
(When Data1-4 is Selected)

Grouping Setting
—Group

[patat-2Dataz-4 x| _ox |

Tah It Pattern
Datal-2 v v
Datal [ I v

Data2 W rd rd Reset Al

Tak It Pattern
Data3-4 I v
Datad [ I v
Datad [ v v

Figure 5.7.2-3 Grouping Setting Dialog Box
(When Data1-2/Data3-4 is Selected)
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Notes:

You cannot select the Input tabs when the Auto Adjust function
1s working.

When the Input tabs are grouped together with the others, the
following functions and measurements cannot be executed:

* Auto Adjust function

* Auto Search function

+ Eye Margin measurement

* Eye Diagram measurement

* Bathtub measurement

The Module Grouping function is available when at least two
check boxes of each tab are selected.
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[3] When the Grouping Setting dialog box is closed by clicking OK, the
settings of the Master Datalnterface (Datal or Data3) are shared
among the Data Interfaces that are grouped together. When the
Grouping Setting dialog box is closed by clicking OK, the settings of
the Master Datalnterface (Datal or Data3) are shared among the
Data Interfaces that are grouped together. Then, the grouped tabs
operate using the same settings.

When the grouping function is enabled, a color bar appears at the
upper part of the tab.

Datal-2 (or Datal-4): Blue (Master Datal)
Data3-4: Purple (Master Data3)

|Dﬂtﬂ1 vl & @ & » Startl. ['1:3:1]233.'326-|chED Data3 |+ | Gl G = P Start| l Stop

_Result | Measurement Pattern | input | capture | Misc1 | Mizc2 Result | Measurement Pattern | input | capture | Misc1 | Misc2
—_I'E.“-Ir'mu:m—lr'ﬂn I sy = = = = oS

Length mbﬂ,& Edit Length 2015 || bits M Loading..  Edit

MarkRato |12 - ZeroSubstitution Length [1 — bits  Additional Bit [1 ~
—Mask —Mask

Block Window ﬂl Bit Window ﬂl External Mask ﬂl Block Window ﬂl Bit Window ﬂl External Mask ﬂl

Figure 5.7.2-4 Indication That Appears When the Grouping Function is Enabled

Table 5.7.2-1 ltems Subject to the Grouping Function

Tab Main Category Sub-Category Whether Supported or Not
Pattern | Test Pattern Pattern Selection Yes
PRBS Length Yes
Logic Yes
Mark Ratio Yes
Edit Yes
Zero-substitution Logic Yes
Length Yes
Zero-Substitution Length Yes
Addition Bit Yes
Edit Yes
Data Logic Yes
Length No
Edit No
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8.7 Misc2 Function

Table 5.7.2-1 Grouping Objects (Cont’d)
Tab Main Category Sub-Category Whether Supported or Not
Pattern Mixed Data Logic Yes
Number of Blocks (Display) No
Row Length (Display) No
Data Length (Display) No
Number of Rows (Display) No
Edit No
PRBS Pattern No
Mark Ratio Yes
Descramble No
Descramble Setup No
PRBS Sequence No
Mask Block Window No
Bit Window No
External Mask No
Measurement Start* Yes
Measurement Stop* Yes
Input Data Input Condition Yes
Differential Input Type Yes
Data/XData Yes
Data Threshold Yes
XData Threshold Yes
Differential Input Type for Data Yes
Threshold
Differential Input Value for Data Yes
Threshold
Data Termination Setting Dialog Yes
Box
Data Termination Condition Yes
Data Termination Voltage Yes
Clock All Selection settings No
All Delay settings No

*;

Start and Stop are located outside the Pattern tabs; however, their

actions are grouped together with the Pattern tabs.
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Procedure for setting the Module Grouping function
[1] Click the File menu, click [Module Groupingl, and then click [Setupl.

[Fie View Help
| Quick Open...
Guick Save..
Cpen...
Save..
Soreen Copy
Print...
Printer Setup...

Crl+0
Cirl+5

Cirl+P
Cirl+R.

Sombitation Settine...

[1 ] bl Module Grouping

Multi Channel Galibration

MEEL

b @ @& » Startl. Stop

Capture | Miscl | Misc2 |

j - | 00 00:00:01 =

Execute |1IJIJ VI ms

Setup..

— | |pateaTime =]
In|t.|allze T,m
Exit

Total INS oMl

I — |

Y —— — |

Figure 5.7.2-5 Module Grouping Menu

[2] In the Grouping Setting dialog box, select the check boxes of Tabs

(Input and Pattern) and Slot Nos. that you want to group together.

The module with the lowest Slot No. 1s assumed to be the master

module.

Clicking Set All selects all the check boxes, and clicking Reset All
clears all the check boxes. For details on tabs and setting items to be

grouped together, refer to Table 5.7.2-1.

Groupineg Setting x|

— PPG Grouping

Tab

Slot No.

o |

Slot1

Slot2

Cancel |

Slot3

Slot4

Slots

Slotg

Reset All |

ED Grouping

Tab

Slot No.

Pattern

v

Slot1

=
TITIE

v

Slot2

Slot3

Slot4

Slots

Slotg

Figure 5.7.2-6 Grouping Setting Dialog Box
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8.7 Misc2 Function

Notes:
e The Module Grouping function is available when the model

name and option(s) of the modules match each other.

e The Module Grouping function is available when at least two

check boxes of each tab are selected.
[3] Click OK to close the Grouping Setting dialog box.
[4] Click the Module Grouping function button, and the settings items

of the master module will be shared by the modules you want to
group together.

B R EE R R E R g

Figure 5.7.2-7 Module Grouping Function Button
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5.8 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 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, “[Auto Search(32G)]” is
displayed for help.

The Auto Search function optimizes the threshold voltage, and phase
delay of the Data and XData input signals.

File “iew Help ﬁ|$”§|ﬂ|§|£’;l§%|ﬁ||ﬂ| P| .lml

Figure 5.8-1 Auto Search Module Function Button

Note:
The Auto Search module function button is unavailable when the
Input tab is grouped together with the other tab.

5.8.1 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
5.8.1-1 below), operation target slot and result display area (lower left of
the dialog box, indicated by [3] and [6] in Figure 5.8.1-1).

(5]

Auto Search
[1]—""10013 \ | B i | St || Cloge | e [7]
[2] ——p tem IThreshold&Phase vI | Set Al | Reset 11 || 4]
[3] SlotiCH Data Threshold | XData Threshaold | Clack Delaytml | Clock Delayips)
I satt9e0 | — 0 | (6]
r sitizep | —— 0
r siti-3e0 | —— 0
[T swti-4ED | - e e e

Figure 5.8.1-1 Auto Search dialog box
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Auto Search |

[ﬂ—b'-‘nde IPAMFine [ > Startl Stap | Close |
ltem IThreshuld&Phase 'l SetAll | ResetAIIl

4

SInt/CH | Data Threshold | XData Threshold | Clock Delay(mul) | Clock Delay(ps)
[3] —Bw 521 e0 [[1iddle = — — —_ —
[V Siot2-2 ED || Top - - - - —
¥ Siot3-1 ED || Bottom vl - - - —
[ Sita-2 0 |[Top - — — — —

Figure 5.8.1-2 Auto Search dialog box (PAM mode)

[1] Select the Auto Search execution method from the Mode list box.
Table 5.8.1-1 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.

PAM Coarse* | Searches for an optimum threshold point of each level (Top, Middle,
Bottom) of 4PAM (Pulse-Amplitude Modulation) waveforms by detecting
High and Low levels of the waveforms input.

PAM Fine* Performs fine adjustment by software algorithm in addition to auto search
in PAM Coarse mode. It takes longer to finish the adjustment compared to
PAM Coarse adjustment.

*: This mode is available only when your module is MU183040B or
MU183041B.

Vtop_High

........... «— Vth_TOp

Vth_Middle

........... <« Vth_Bottom

Vbottom_Low

Figure 5.8.1-3 Vth image of 4PAM waveform
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(2]

Select the Auto Search target item from the Item list box.
The Item list box is not available when PAM Coarse or PAM Fine is
selected in the Mode list box.

Table 5.8.1-2 Execution target setting

Mode Description
Threshold&Phase Auto Search is executed for both Threshold and
Phase.
Threshold Auto Search is executed for Threshold.
Phase Auto Search is executed for Phase.

(3]

(6]

Select the check boxes of the slot/channel numbers to be targeted for
Auto Search. The selectable slot/channel numbers depend on the
item set in the Item list box.

When PAM Coarse or PAM Fine is selected in the Mode list box,
select a level (Top, Middle or Bottom) of the PAM waveform to
search.

Clicking Set All selects all the check boxes of the valid channels in
the Slot area. Auto Search will be executed for all valid channels.
Clicking Reset All clears all the check boxes of the slots in the Slot
area. Auto Search will not be executed for any slots.

Clicking Start starts Auto Search for the specified channels.
Auto Search does not start if no valid channel is selected.
Clicking Stop stops Auto Search.

Auto Search results are displayed.

Table 5.8.1-3 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 Delay in ps units is converted from that in mUI
units, using the frequency counter value.

[7] Clicking Close closes the Auto Search dialog box. The Close becomes
disabled during Auto Search.
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5.9 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 MU183040A/41A/40B/41B 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 button,
“” is displayed for help.

Click the Auto Adjust button to start and stop the Auto Adjust function.

File ‘iewe Help ﬁ'ﬂ"lMlisl%lﬁl—Mpl L2

Figure 5.9-1 Auto Adjust button

Note:
The Auto Search module function button is unavailable when the
Input tab is grouped together with the other tab.

5.9.1 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 5.9.1-1
below) and operation target slot setting area (lower of the dialog box,
indicated by “[2]” in Figure 5.9.1-1).

futo Adjust

[1] — fteim IThreshoId&Phase vl

[3] _>| Set Al | Reset AII” i |
Slot Selectar
[2] “1 SloticH
[ Slat1-1 ED
r Slat1 -2 ED
- Slot1 -3 ED
r Slat1 -4 ED

Figure 5.9.1-1 Auto Adjust dialog box

5-99



Chapter 5 Operation Method

(1]

Select the Auto Adjust target item from the Item list box.
Table 5.9.1-1 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.

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.

(2]

Select the check box of the slot number to be targeted for Auto
Adjust. In case of MU183040A/B-x20 or MU183041A/B, select the
channel number check box(es).

The selectable channel numbers depend on the items set in the Item
list box.

Clicking Set All selects all the check boxes of the valid channels in
the Slot/CH area.

Auto Adjust will be executed for all valid channels.

Clicking Reset All clears all the check boxes of the channels in the
Slot/CH area. Auto Adjust will not be executed for any channels.

Clicking OK starts Auto Adjust for the specified channels.

Auto Adjust does not start if no valid channel is selected.
Clicking Cancel stops Auto Adjust and closes the Auto Adjust dialog

box.

The Auto Adjust executing status is displayed in the lower part of the

Result tab. “----” is displayed when the Auto Adjust is stopped, and
displayed for items that are not targeted for Auto Adjust. Threshold is
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.

Error & &
Data Threshold 0500 |v  Databelay [ O0]mul
XData Threshold -0.500 | 4 0.00 | ps

cetrng N ¢ o) _ =< |

Figure 5.9.1-2 Auto Adjust executing status on the Result tab

Note:

Input the signal that makes the cross points at 50% when using
the Auto Adjust. If inputting the signal that does not make the
cross points at 50%, the Auto Adjust may not function properly.
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5.10 Eye Margin

Threshold Voltage

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

Threshold voltage
margin

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 MU183040A/41A/40B/41B must be
established (i.e., without Sync Loss) before the start of Eye Margin

measurement.

Note:
Eye Margin measurement cannot be performed for the following
cases.
e When Burst is selected from the Pattern Sequence list box on the
Miscl tab
e During Auto Adjust
e When Auto Sync is set to OFF
o When the Input tab is grouped together with the other tab

To use the Eye Margin measurement function, click the Auto
Measurement (El) 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]—p File Display * * é

4 p—

E

[3]<

41 [ 6]

—Resut

Slat1-4 ED

» Startl St | Close |
p et Al | ResetAIIl e
n ™
Slot | Phase Margin | Threshold Margin Period 1 Petiod ]
............... Slot1-1ED ..
St1-2ED | e e e
WM Sm3ED e e

Margin

Fhase Margin

— Condition

Threshold > [7]

4 o

[14] [13]

Figure 5.10.1-1 Eye Margin window

Errar Threshold m: [8]
Fine/Coarse IFine L!: [9]
Auto Search Fine ) [1 0]
—Status
[11]
|pstesTime > | 2012m4m2 15:46:08 [12]

fo

E—

[1]—pFile Display

—Result
setal | Resetau |

Phase Margin | Threshold Margin| Period

W Siota ED ITDp

W SiotazED [ Middle

Figure 5.10.1-2

Eye Margin window (PAM mode)
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(1]

Menu bar
Refer to Section 5.10.2 “Menu items” for details.

Set All and Reset All

Set All:  Selects all the displayed channels.

Reset All: Deselects all the displayed channels.

Displays the slots and channels to be selected for the Eye Margin

measurement target, and the measurement results. The slot number
where the MU183040A/41A/40B/41B is inserted and the number of
channel are displayed. Select the check box for the channel to be
measured. When the Eye Margin measurement is finished, the
measurement results of phase margin, threshold margin, and period
are displayed. If PAM Coarse or PAM Fine is selected in the Auto
Search list box, Top, Middle, or Bottom needs to be specified for each
of the selected channels.

Start

Starts Eye Margin measurement. The Eye Margin measurement is
performed for the channels whose check box is selected in [3], in the
slot number order.

Stop
Stops the Eye Margin measurement.

Close

Closes the Eye Margin window.

Display

The definition of the amplitude, period, threshold margin, and phase
margin values are illustrated in an eye pattern.

Error Threshold
Select the error threshold to be measured, from E-3 to E-12.

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.
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Table 5.10.1-1 Error count and clock count for each error threshold
Error Error Count/Clock Count

Threshold Coarse Fine

E-3 1/1000 100/100000

E-4 1/10000 100/1000000

E-5 1/100000 100/10000000

E-6 1/1000000 100/100000000

E-7 1/10000000 100/1000000000

E-8 1/100000000 100/10000000000

E-9 1/1000000000 100/100000000000

E-10 1/10000000000 100/1000000000000

E-11 1/100000000000 100/10000000000000

E-12 1/1000000000000 100/100000000000000

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 5 mV 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:

Coarse:

Fine:

PAM Coarse*:

PAM Fine*:

The threshold margin and phase margin are
measured based on the current phase and
threshold voltage.

The threshold margin and phase margin are
measured based on the phase and threshold
after performing Auto Search Coarse.

The threshold margin and phase margin are
measured based on the phase and threshold
after performing Auto Search Fine.

Measures the threshold margin and phase
margin, using each of the phase and threshold
automatically searched in PAM Coarse mode as
the origin. If this option is selected, the selected
slots must be set to Top, Middle, or Bottom.

The threshold margin and phase margin are

measured based on the phase and threshold
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after performing Auto Search PAM Fine. If this
option is selected, the selected slots must be set
to Top, Middle, or Bottom.

*: This mode is available only when your module is MU183040B
or MU183041B.

[11] The measurement status and result (whether the measurement was

finished normally) are displayed for each channel.

Measuring:

The Eye Margin measurement is being
performed.

Measurement Completion: The Eye Margin measurement has

Failure:

finished normally.

The Eye Margin measurement has
failed.

When Sync Loss, Clock Loss, Out of Range, or Illegal Error is

detected, it is displayed in this area. All results can be viewed by

using the scroll bar.

Table 5.10.1-3 Error display

Displayed Error

Cause

Sync Loss A Sync Loss error has occurred in the
MU183040A/41A/40B/41B.

Clock Loss A Clock Loss error has occurred in the
MU183040A/41A/40B/41B.

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 MU183040A/41A/40B/41B
exceeds the Eye Margin error rate and measurement
cannot be performed based on the set value.

Display example:
Slot1-1 ED: Measuring...

Slot1-1 ED: Measurement Completion
Slot1-2 ED: Measuring...
Slot1-2 ED: Sync Loss

[12] Displays the time related to the measurement (refer to [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

Upon completion of measurement of all modules, the elapsed time
display stops.
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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 window 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.
Screen | Execute Executes the screen copy according to the
Copy setting in Screen Copy — Setup.
Setup Save Type | 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.
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 | mUI Sets the phase unit to mUL
Scale ps Sets the phase unit to ps.
Notes:

e The screen-shot file (created by Screen Copy — Execute) is

saved in the name format of “SC” + “date and time”.

e The settings will not be read from the saved file if the file name

1s changed.
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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 MU183020A, DUT (Device Under Test), and
MU183040A/41A/40B/41B are correctly connected.

2. Setting frequency
Set the frequency by the synthesizer window.

z Syrthesizer
Setup |
Opersting Freguency
Operation t\/ariable O PLL Unlock
Cerniter Freguency I 12500 ::”MHZ j

Offset I i} _Ij pRm

Figure 5.10.3-1 MU181000A 12.5GHz Synthesizer window

3. Selecting channel to be measured

Open the Eye Margin window and select the slot to be measured.

—Result
setal | Resetan |
Slot | Phaze Margin | Threshald Margin Petiod
V¥  siotz-1 ED 962 mUl p-p 539 m p-p 1000 mU
M Swoiz2ec | — | e

Figure 5.10.3-2 Selecting slot and channel

4. Setting measurement conditions

Select the Error Threshold for measurement from E-3 to E-12.
Select the measurement accuracy from Fine or Coarse.

Select OFF, Coarse or Fine from Auto search before starting
measurement.

Condition

Error Threshold |1 E-3 "l
Fine/Coarse IFine hd |

Auto Search OFF

Figure 5.10.3-3 Setting measurement conditions

5-107



Chapter 5 Operation Method

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 MU183040A/41A/40B/41B must be
established (i.e., without Sync Loss) before the start of Eye Margin
measurement.

5. Starting measurement

Click Start to start Eye Margin measurement.

P Start Stap Cloze

Figure 5.10.3-4 Measurement start button
6. Stopping measurement

Click Stop to stop the Eye Margin measurement.

4 Stop Close

Figure 5.10.3-5 Measurement stop button
7. Checking measurement results

When the Eye Margin measurement is finished, “Measurement
Completion” is displayed in the Status area, and the measurement

results of phase margin, threshold margin, and period are displayed

in the result display area (indicated by [3] in Figure 5.10.1-1).

Ey in
File Dizplay

—Resutt
B Start S | Close |
Set All | Reszet All | il
Slot | Phase Margin | Threshold Margin Period 1 Period |
¥  Slotz-1 ED 962 mUl p-p 539 mY pep 1000 mUl
O Set228D | e e

Threshald
Margin

Phase Margin

—Condition

Errar Threshold |1 0E-3 'l
Fine/Coarse IFine - l

Auto Search OFF hd

—Status

Slot2-1 EDcheasuring. ..
Slot2-1 ED:Meazurement Completion

[pateatine || | 2m12m4in2 162853

0% |

Figure 5.10.3-6 Eye Margin window with measurement results displayed
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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 (El) module function button, and then select Eye Diagram
(32G). Refer to the MX180000A Signal Quality Analyzer Control
Software Operation Manual for details.

Note:
Eye Diagram measurement cannot be performed for the following
cases.
e When Burst is selected from the Pattern Sequence list box on the
Miscl tab
e During Auto Adjust
e When Auto Sync is set to OFF
e When the Input tab is grouped together with the other tab
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5.11.1 Eye Diagram window

Figure 5.11.1-1 shows the Eye Diagram window.

31 [4] 51 el 7]
[1] _»Flle Display | | *ﬂ
\ \J
[2] . CoNitioN | Dingram | Mask Edt | B Giot | St | Close |
—Measurement Slot Condtion
Set Al Reset Al | Transition Bit Measurement OFF -
SlokfCH Eye Diagram ‘ Mask Tesk Ao Search IF'n‘3 j'
1-1 ED i r
1-2ED O r Eye Diagratn
ij Eg :: l': ’7 Messurement Point a8 vl ‘

Figure 5.11.1-1 Eye Diagram window

[1] Menu bar

Refer to Section 5.11.8 “Menu items” for details.

[2] Condition tab
Click to open the Condition tab.

[3] Diagram tab
Click to open the Diagram tab.

[4] Mask Edit tab
Click to open the Mask Edit tab.

[5] Start
This button is available when at least one of the Measurement Slot
check boxes is selected. Interfaces selected by check boxes in
Measurement Slot are measured simultaneously.

[6] Stop
Stops the Eye Diagram measurement.
[7] Close

Closes the Eye Diagram window.
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5.11.2 Condition tab

Figure 5.11.2-1 shows the Condition tab.

e Diagram

File Display
Condition |D|agram I M=k Edlit I B St | i | Clozs |
—Measurement Slot Condition
[1 ] —_— Set Al | Reset Al Tranztion Bt Measurement OFF - | - [3]
-1 Auto Search < 4
/ SlotfcH Eye Diagram | Maszk Tesk Fine I [ ]
1-1 ED I r
1-2ED F F Eye Diagram ‘ 5
1-3ED .
Meazurement Paint h
1-4 ED - [} ’7 g —F | [ ]

Figure 5.11.2-1 Condition tab

EyeDiagram

File Display

> Slartl Sio | Close |
Condtion |Diagram| Mask Edi | :

—Measurement Slot Condition

[1 ] > Set Al | Reset Al | Transition Bit Measurement OFF I | < [3]
Auto Search W [4]
Slot/CH Eye Diagram | Mask Test ‘ PAM
+1ED [ r Too =] £y Dingram | 5
el i N ’7 Measurement Point 3 Ll: | [ ]

21 <

Figure 5.11.2-2 Condition tab (PAM mode)

[1] Set All and Reset All
Set All:  Selects all the displayed channels.
Reset All: Deselects all the displayed channels.

[2] Select the slot targeted for the Eye Diagram measurement. The slot
number where the MU183040A/41A/40B/41B is inserted and the
number of the channel are displayed. Select the check box for the
slot to be measured. The Eye Diagram measurement is performed
for the Eye Diagram and Mask Test of the selected slot. If PAM
Coarse or PAM Fine is selected in the Auto Search list box, each of
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the selected channels is followed by the PAM list box, where you can
specify Top, Middle, or Bottom.

[3] Transition Bit Measurement
Set the transition bit measurement. Note, however, that transition
bit measurement is impossible in the case of Combination. Only OFF
1s 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.

Non-transition bits

High

Transition bits

Figure 5.11.2-3 Transition bits and non-transition bits

[ |
T _

Transition bit eye Non-transition bit
diagram eye diagram

Figure 5.11.2-4 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.
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4]

(5]

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.

PAM Coarse*: Measurement is performed based on the phase
and threshold after performing Auto Search
PAM Coarse. If this option is selected, each of
the channels needs to be set respectively to Top,
Middle, or Bottom.

PAM Fine*: Measurement is performed based on the phase
and threshold after performing Auto Search
PAM Fine. If this option is selected, each of the
channels needs to be set respectively to Top,
Middle, or Bottom.

*: This mode is available only when your module is MU183040B
or MU183041B.

Measurement Point

Set the number of Eye Diagram measurement points to 8, 16, 32, 64,
or 128. 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.
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5.11.3 Diagram tab
Figure 5.11.3-1 shows the Diagram tab.

[1] (2] B8] 4]

File Display | | | | |

[5] [6]

Condition ~ Diggiram

sk Ed |

' vy

| 3 S Siop
=

—Eye Diagram Condition |Resu|t I
Jsti1ep ] wesk [Eott 7| weskmeas |1 ] o Scalel o Throchd
[7] —’ Scale
%) IMSE ElﬁsLlav Meas set Al |
[eom = 1E3 [on | [on
Max 4000 2 | . Meas reset Al |
[8] — S W:‘ . | .1E.4 El CFF
= | 55 ofF| ofF| _Dismleysetal |
. 1E-6  OFF i Display reset All |
——— — — — — — — — — +———€ B 7 orF|  oFF|
| [ s oF| opp| Mesk O
| | Il il (e |
[9] > | [ el el —
[ e oFF | orF| :
N : o | [ ez orF] o
|
g |1DDD _I:l mul
Step I 200 _I:l mll
11
Freguency 10000000 kHz Scale {
— Stats
Select rsar
[on [ wenert | s9gmUl 1577 MY - D [1 9]
O Marker2 soomtl eVl < [T - | oo DeteaTime =] | 2012104102 155407
y Meamll HTImY 5] )

(111 [12] [13] [14]115) [16] [17]

(18]

Figure 5.11.3-1 Diagram tab

Select the slot number where the MU183040A/41A/40B/41B is
inserted and the number of channel to be measured. Only slots
where an MU183040A/41A/40B/41B is inserted can be selected.
Mask

Select a mask to be displayed in the graph (“[9]” in Figure 5.11.3-1)
from Edit1 through Edit4, which are created on the Mask Edit tab.
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 ([9] in Figure 5.11.3-1) are automatically adjusted to be
suitable for Diagram and Mask to be displayed.

Condition tab

Click to display the Condition tab.
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[6] Result tab
Click to open the Result tab.

[7] Scale (Vertical)
On: Displays the Max and Step boxes (indicated by “[8]” in Figure
5.11.3-1). The threshold scale on the vertical axis can be set by
entering values in these boxes.
Off: Hides the Max and Step boxes and displays the Max and Step
values of the vertical axis on the right of this button.

[8] Max and Step boxes (Vertical)
These boxes are displayed when Scale (Vertical) (indicated by “[7]” in
Figure 5.11.3-1) is on.

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: 1 to 800 mV
Resolution: 1 mV

[9] Graph
Eye Diagram and Mask are displayed.

[10] Marker
Specify whether to display or hide Markerl and Marker2. The
selected marker can be moved using the arrow keys (indicated by
[12] in Figure 5.11.3-1). The marker can also be moved by moving
the cursor onto the cross point of the target marker on the graph
(the cursor changes to a cross icon at this time) and dragging it.

[11] Threshold voltage and phase value
The threshold voltage and phase value for Marker1l and Marker2 are
displayed. The “6” Marker shows a difference between Marker 1 and
Marker2.

[12] Arrow keys
Click an arrow key to move the marker selected in [10] in the
corresponding direction (up/down/left/right). The marker moves by 2
mUI or 1 mV each time a key is clicked once.

[13] Cursor
Select the Marker1/2 operation.

Free: The Marker operation is not restricted.
Point: The Marker can select the measured diagram points only.

[14] Max and Step boxes (Horizontal)
These boxes are displayed when Scale (Horizontal) (indicated by [15]
in Figure 5.11.3-1) is on.
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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

[15] Scale (Horizontal)

On: Displays the Max and Step boxes (indicated by [14] in Figure
5.11.3-1). The phase value scale on the horizontal axis can be

set by entering values in these boxes.

Off: Hides the Max and Step boxes and displays the Max and Step
values of the horizontal axis on the left of this button.

[16] Indicates the measurement progress as a percentage and a gauge.

[17] Select the time to be displayed.

Date & Time Current time
Start Time: Measurement start time
Elapsed Time: Time elapsed from the measurement start time

Upon completion of measurement of all modules, the elapsed time
display stops.

[18] Displays the time related to the measurement. The displayed time
can be selected from the list box on the left (refer to [17]).

[19] 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
scroll bar.

Display example:

Slot4-1 ED: Measuring...

Slot4-1 ED: Measurement Completion

Slot5-1 ED: Measuring...

Slot5-1 ED: Sync Loss

Upon completion of measurement of all modules, the elapsed time
display stops.
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5.11.4 Setting items on the Condition tab

Figure 5.11.4-1 shows the setting items on the Condition tab.

[1] [2] 3]

Cofition |Res I

or Threshal [4]

Meaz  Display Meas set Al |

=1E-3 % ﬂ MEasTEset Al | [5]
1E-4 OFF OFF

=5 oF| oFF| DiSpIa\,fsetAlll [6]

.1E"3 ﬂl ﬂl Display reset ol [7]
. 1B-7 ﬂl ﬂl 4| [8]

I_ s ﬂl — Mask ~ OFF
.1E-EI OFF | oFF wr'_ [l
| B0 OFF| OFF| L Eetinate
I 1e-11 oFF | oFF
B 1e12 oFF|  oFF
.1E-|E.’ F
Sefs o [ g o

(3] .15'@ OFF o
Wefe o o [ier =] |4 [12]
-1E_|ﬁl OFF

Figure 5.11.4-1 Condition tab

ElE}

Estimate g

Meas. ratia

]

ElEl

-

£l

Error rate

Shows the correspondence between the color of a diagram displayed
in the graph and the error rate.

Meas.

Specifies whether to perform measurement for each error rate.
ON:  Measures.

OFF: Does not measure.

Display

Specifies whether to display a measurement result diagram in the
graph for each error rate.

ON:  Displays.

OFF: Does not display.

Meas set All

Performs Eye Diagram measurement for all error rates.

Meas reset All
Does not perform Eye Diagram measurement for all error rates.
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(6]

Display set All
Displays a measurement result diagram in the graph for all error
rates.

Display reset All
Does not display a measurement result diagram in the graph for any
error rates.

Mask

Specify whether to display a mask created on the Mask Edit tab 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.

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. Refer to Sections 5.11.2
“Condition tab” 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.

ON level average

- - Mgl
o1: ON-level noise

] _ Ho: OFF level average
co: OFF-level noise

Figure 5.11.5-1 Eye pattern and Gaussian distribution noise

Noise distribution parameters, co, o1, o, and p1 can be obtained by
measuring the correlation between the bit error rate and the threshold
voltage in a certain range (refer to 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.
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Log(Ln(BER))
A ° ©
A P

______ L S,

1E-5 \ d
\ d
|w-0| \* [bo -] \*
\ 4 BER(D):% ‘e =" ‘e 5
M- Mo —
1E-10[ "7 L “““ ’L ““““““ {mj‘/ﬁ (ooj‘/ﬁ
AE-n [T ““““““““
. >

Threshold voltage

Figure 5.11.5-2 Estimated noise distribution and BER estimating expression

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
! O :E-101

A /A :E-102

------ Calculated from Phase direction

e P A

---{)---Calculated from Phase direction

>
o

Figure 5.11.5-3 Example of tracing Estimate Eye diagram
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5.11.6 Setting items on the Result tab

Figure 5.11.6-1 shows the setting items on the Result tab.

EveDiagram
File Dizplay
. Start | i) | Cloze |
Concition  Disgram | hask Edit | = #
—Evye Diagram Condition  Resutt | 1
[stat1-1 ep =] Mask [eoir =] Mask meas_|1E-3 <] euto Scalel \
Soale —Mazk Test Result
Slot | Judgment | Failure Point |
M |0.250 _,: W 141 B B
Step Isu p== Y RE . 1-2
I— | L - 1-3
ped E * o - 1-4
BT - M [430 = mui
Step I g6 _Ij mil
Frequency : 10000000 kHz |Sca|e
—Mlarker Status /
ONJOFF Select CuUrsor IFree Vl 1
{OFF ] Merkerd | e mh - i ” |
OFF | || Marker2 |~ il LIS I 0%| [pateatime =] | 2012042 15:57:22
& Marker - ml m LI

Figure 5.11.6-1 Result tab

[1] Mask Test Result

e Slot column:
The mask test results for each channel are displayed.
e Judgment column
Pass: Displayed when all the mask points satisfy the set
error rate.
Failure: Displayed when a mask point that does not satisfy the
set error rate exists.
e Failure Point column

The number of points that are evaluated as “Failure” is displayed.
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5.11.7 Setting items on the Mask Edit tab

Figure 5.11.7-1 shows the setting items on the Mask Edit tab.

> (2]

(1]
File  Digplay |
Condition I Disgram ~Mask Edit | l B Start | ] | Close |
—Eye Diagram S I
ENEED) 7| task [Edtt  ¥| MeskmessfiE3 x| Auto Scalel ﬁ
"""" L1] Mo, PhasefmUI) | Threshold :I
Max [0250 = v ? 1 -350 0 N
_________________ 2 -100 200
step [s0 = mv . 'I E 100 200
o= = =N 350 0
R = 5 =
1% d i U
[3] - i PO B = S
R —E————
p—————————— H o —
i s B — —
[4] ——= ‘/\,\/ e
vl | T — — _
id /\’\‘\ | . “ 6 -
D — }: wax [j130 = = — _
L jeefe EHmied - — |
) o Frequency : 10000000 kHz " [Seale
[5] _Mar#{r Cursor |Free | _Min:;tidgursor
Free | =
[6] » | [ON [ Mearker 702 mil am ST “
Relative 61.9% 494 % =l m > & =l m >
[7] 81 [o1[101  [11] 121 [19] [14]
Figure 5.11.7-1 Mask Edit tab
[1] Sample
Opens 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 on the Mask Edit tab, 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 5.11.7-1).
[2] Parameter

Displays the point coordinates (Phase mUI and Threshold mV) of
the mask displayed in the graph.
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Mask Cursor (orange)

Indicates the point to be edited by the controls in the Mask Edit field
([10] in Figure 5.11.7-1). 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 5.11.7-1). The marker can be moved by
moving the cursor onto the cross point 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
5.11.7-1).

Marker field
Displays the information on the marker displayed in the graph when
the button indicated by [6] in Figure 5.11.7-1 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 5.11.7-1 is selected to ON.

Marker: Phase value (in mUI units) and threshold voltage (in mV
units)

Relative: Displays the percentage in the displayed graph.

Arrow keys
Click an arrow key to move the marker in the corresponding
direction (up/down/left/right). The marker moves by 2 mUI or 1 mV

each time a key is clicked once.

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 5.11.7-1) 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 2 mUI or 1 mV each time a key is clicked once.
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[13] Mask cursor edit buttons

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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5.11.8 Menu items

Table 5.11.8-1 lists the menu items provided in the Eye Diagram window.

No menu items can be selected during measurement.

Table 5.11.8-1 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 Type | Eye Diagram Result Saves Eye Diagram measurement results.
Eye Mask Point Result | Saves Eye Mask Point measurement
results.
Eye Mask Template Saves Eye Mask 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.
Screen | Execute Executes the screen copy according to the
Copy setting in Screen Copy — Setup.
Setup Save Type | BMP Saves data in BMP format.
PNG Saves data in PNG format.
JPG Saves data 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 Diagram window.
Display | mUI Sets the phase unit to mUI.
ps Sets the phase unit to ps.
Notes:

e The screen-shot file (created by Screen Copy — Execute) is

saved in the name format of “SC” + “date and time”.

e The settings will not be read from the saved file if the file name

1s changed.
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5.11.9 How to perform Eye Diagram measurement
This section provides a basic procedure for performing Eye Diagram

measurement.

1. Checking connection

Check that the MU183020A/21A, DUT, and
MU183040A/41A/40B/41B are correctly connected.

2. Setting frequency
Set the frequency by the synthesizer.

[31:1] 12 5GHz Synthesizer

Setup
Operating Freguency
Operation I'\-’ariable j O PLL Unlock
Center Freguency I 12500 ﬁIMHz j
Offzet I n _I? ppm

Figure 5.11.9-1 MU181000A 12.5GHz Synthesizer window

3. Selecting slot to be measured
Start the Eye Diagram window in automatic measurement, then
select the Eye Diagram check box of the Slot/CH to be measured,
and then set Transition Bit Measurement and Measurement Point.

EveDiagram

File Display
Condtion |Diagram | ek Ecit | B start | o | Close |
—Measurement Slot Condition
St Al Reset Al Transttion Bit Measurement QFF hd
Auto Search IF’
SlatiCH Eye Diagram | IMask Test ne =

1-1ED
1-2ED
1-3ED
1-4 ED

’rEya Dizgram ‘

Measurement Poirt g vI

Figure 5.11.9-2 Eye Diagram window
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4.

Setting measurement conditions

Set Error Threshold and Actual/Estimate.

Caondition | Result I

Etrar Threshold

Meas Display

B e: o
.1E-4 OFF |
.1E-5 OFF |
.1E-B OFF |
.1E-? OFF |
| 1Es OFF|
.1E-9 OFF | oFF
|_1E-1Dﬂ| _OFF |
.1511@ _OFF |
[0 ez oFF|  ofF|

OFF
OFF
OFF
OFF
OFF

ENELERELENER

:

Meas zet Al
Meas reset Al

Display set Al

i

Display reset Al
hizsk OFF

R [

ActuzlEstimate

Figure 5.11.9-3 Setting measurement conditions

Starting measurement

Click Start to start Eye Diagram measurement.

B Start Stop

Close

Figure 5.11.9-4 Measurement start button

Stopping measurement

Click Stop to stop the Eye Diagram measurement.

Cloze

Figure 5.11.9-5 Measurement stop button
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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 with Display set to ON are displayed. The color of a

displayed Eye diagram accords to the color selected on the Condition
tab.

izegram

File  Display

S =10 | Close |
Condtion ~ Diagram |Mask Edit | | i
7 By Disaram Condtion IHESUTI I
IS\UQ-1 ED j Mask IEdrH j Mask meas_|1E-3 j Auto Scalel
Scale Error Threshold .
Mess  Display  Meas set Al |

e [0.080 2= v | R
Siep o v | e

W o D\splaysatmll
B es orF

Display reset All |
W o

[ tea ofF| ore| Mesk _OFF

| R i MBS,
[ 1E0 oFF] ActualEstinate
B =11 oFF ]
[ ez oFF |

Meas reset Al

E{E(ELEE

OFF
OFF
OFF
OFF

[

(=]
=
-

Actual | x

(=i §=)
-nl-n
- |

Mz | 960 _|: |
Step | 106 _I; Ul

Frequency: 7999996 kHz [Scate
—Marker Slatus
CMRT el Cursor [Free | Slotz-1 ED Memsuring...
COFF Marker? | = m mb b Slot2-1 ED Measurement Completion
o e f e a ([ . [ 0%| [pateatine =] | 2m2main2 16421
8 Marker e mul e mh

Figure 5.11.9-6 Eye Diagram window with measurement results
displayed
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5.11.10 How to perform Mask Test measurement

This section provides a basic procedure for performing Mask Test

measurement.

EveDiagram

Checking connection

Check that the MU183020A/21A, DUT, and
MU183040A/41A/40B/41B are correctly connected.

Setting frequency
Set the frequency by the synthesizer.

[31:1] 12 5GHz Synthesizer

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 12.5GHz Setting frequency

Selecting slot/channel to be measured

Select the Mask Test check box of the slot/channel to be measured on
the Condition tab of the Eye Diagram measurement window in
MU183040A/41A/40B/41B, and then set Fine or Coarse, Transition
Bit Measurement, and Measurement Point.

File Dizplay
Conetion | Diagram | Mask Edit I L | i | Cloze |
—Measurement Slot Conclition
Set Al Feset o | Transition Bit Measurement COFF =
Autn Search IF'
Slat/CH Eye Diagram | Mask Test n= B
1-1ED || r
1-2ED :: :: Eye Diagram
1-3ED "
Measurement Point g I
14 ED r O { ad

Figure 5.11.10-2 Selecting slot/channel
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4. Setting a mask

Configure the mask settings on the Mask Edit tab. One of Edit1 to

Edit4 can be set as the mask.

EveDiagram

File Display

- Staft |
Condrtionl Diagram Mask Eclit | »>

Stop |‘ Cloze I

—Eye Diagram Sample

[son1eo =] ask [fomt 7] Maskmessfies  m] musede| R
Scale

LLJ No. | Phase(mul) |

Threshold [«

e IU.2SD _lj W 1 |
Step Isg _I: mi

(&1

o

o~

w

@

-

@

o

m| -
iz -
3|
-
5|
By -

= 7w |

iz | 430 mll
I | o -
Step |35 _l: ml 12 |

1
Freguency : 10000000 kHz Scale

..... |

—Marker Mazk Edit

Cursor |Free 'I —Mask Cursor —

Free =
harker - mu e my ililil 0 mul il LI Bl

Relative R % W 0 v

-1

— Symmetry

Ertics| |

Hirizantal |

Figure 5.11.10-3 Mask setting window

Set Mask and the error threshold for each slot or channel.

EveDiagram

File Dizplay

Condmonl Diagram Mask Ecit |

’rEye Dizgram

|sieti-1ED =] Mask [Edtt 7| Maskmeas[1E3 7]
ISEE|E

Figure 5.11.10-4 Selecting mask

5. Starting measurement

Click Start to start Eye Diagram measurement.

P Start Stap Cloze

Figure 5.11.10-5 Measurement start button

6. Stopping measurement

Click Stop to stop the Eye Diagram measurement.

Close

Figure 5.11.10-6 Measurement stop button
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7.

Checking measurement results
When the measurement is finished, the measurement results for

each channel are displayed on the Result tab.

EyeDiagram N x|
File  Display
B Start | St | Close |
Condition  Disgram |Ma§‘k Edit I £ 2
R Conftion [T !
[t e0 o wask [etz  x maskmess[1E3 x| AuwtoScale T
,m —Mask Test Result
Slot | Jucgment Failure Poirt
(=54 =
0230 =W 4-1 Failure 1
4.2 -

Step m mhy

23399950 kHz

Meax | 790 _|: il
Step [ 108 _I;mUI

Scale

Frequency :
—Marker Status
LD Sclect cursor [Fres ¥ Sintd-1 ED Measuring
OFF Iarker] | ----- mll e iy = I Slot4-1 ED Measurement Completion
o | [wmiez | — mi ez ] o [petestime ] [ 2012104125 13:15:08
& Marker i — m [

Figure 5.11.10-7 Eye Diagram window with measurement results
displayed
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5.12 Bathtub Function

The Bathtub function has the following features.

e Provides rich graph displaying modes.

e Calculates Td, DJ, RJ, 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 (El) module
function button, and then select “Bathtub”. Refer to the AMX180000A
Signal Quality Analyzer Control Software Operation Manual for details.

The followings are notes of caution for Bathtub measurement.

Notes:
e Bathtub measurement cannot be performed for the following

cases.

e When Burst is selected from the Pattern Sequence list box
on the Miscl tab.

e During Auto Adjust

e When Auto Sync is set to OFF.

e When the Input tab is grouped together with the other tab

e For accuracy, start Bathtub measurement after the operations

below.

e Execute Calibration on the Clock Delay operation window.
o Jitter Input is set to OFF on the Clock Delay operation

window.
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5.12.1 Displaying Bathtub measurement results in Bathtub window

5 File Display

P Stert | Stop | Close
—IPhasa vs BER(Y = Log) LII Condition

Soae Current Mo I 1 _,;‘ SlotiDeta Interface Result Display

Setting ISID[3-1 ED hd
[LExS |1 0E-2

Measurement Mode

S
Mo [roe 3 e =]

Threshald Auto Search 2
1 [0ozz v Jorr = —
Phase Resolution Jitter Calculation Setting
2 Zm el12 3
Fine/Coarse J2 Measurement

ICDarse j IEs‘timata j

Lower Error Threshald
Mz | 400 _I:l mUl m

Step | 100 _,:Zl mUl Calculation Error Threshold Currert
Im IE-S *| to |E-E vl I M
—Marker mediste Data Statistic Data Status
= i
Cursor |F J it Phase -T4.23 mUl | Total Data 1 |1 Measurement Start Slot4-1 ED ;I
e B | oo G BER | <1083 | vaidDeta | 1 |1 Messursment Start Slotd-2 ED
CMIOFF  Select _ﬂ_ ———— L |1 Measurement Complete Slot3-1 ED
A=) 380,65 mul | T mean 360.65 MUl |1 Measurement Compite SIot3-2 ED
3 '~ OFF | tarker1 | ---------- J(E-12 a0.68 mul | DJd mean a0.65 mUl |1 Measurement Complete Slotd-1 ED — 4
ofF | ez - JE-12) 21,83 mil | Rdmean 2183 |1 Measurement Compiste Sictd-2ED <
& Marker e e 2(25E-3) 217,53 mul | 42 mean Zr7samn |pateaTime = | [ z014mami 145545
3(2 5E-10) 339.04 mUl | 49 mean 33904 mll 0% |

Figure 5.12.1-1 Bathtub window

The Bathtub window consists of five areas.

. Measurement graph display area
. Measurement control area
. Display control area

. Measurement result display area

Ot &~ W DN

. Menu bar

The setting items in each area are described below.
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5.12.1.1 Measurement graph display area

[1]_>—|F‘hase veBER(Y =Log) 7|

[2]—> scale
BI= | hiin |1.EIE-EI vI

Current Mo. m_ [4] AUt e H_[5]
1

2]
bt 10E-3 |= |
|
I
|
|
|

max [1000 = m 4 [6]
Step |2EIEI _% midl
IScaIe 41—[7]

Figure 5.12.1.1-1 Measurement graph display area

[1] Select the graph display method.

Table 5.12.1.1-1 Graph display items

Item X-axis (Setting range) Y-axis (Setting range)
Phase vs BER Phase Log(BER)
(Y = Log) (=900 to 1000 mUI) (1.0E-2 to 10.E-14)
Phase vs BER

Log(y/- Ln(BER))

(Y = Log(-Ln)) (1.0E-2 to 10.E—14)

Error distribution
1.0 E+6 to 1.0 E+14

Histogram 16, 32, 64, 128, 256

[2] Specify whether to show the Max and Min value display indicated by
[3] in Figure 5.12.1.1-1.

[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 5.12.1.1-1.
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5.12.1.2 Measurement control area

[1] Start:
Stop:
Close:

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

— Condition e _
Slot Diata Interface Result Display

—>  setting | |5|m3-1 ED | [13]

hMeazurement Mode

—_— ISingIe b I

Threshald Auto Search
SEER=E |oFF 4+ [9]
Phase Resolution Jitter Calculation Setting

- |2 E mul E |-12 E < [11]

FinefZoarse J2 Meazurement
_> P
ICnarse j IEstimate j < [12]

Lowver Error Threshold

— IE_B TI

Calculation Error Threshaold Current

—> ks vl 8 7 | oN < [10]

Figure 5.12.1.2-1 Measurement control area

Starts measurement.
Stops measurement.
Closes the Bathtub window.
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[2] Displays the Measurement Target dialog box, where you can select
the Slot/Data Interface combination(s) you want to measure.
In the PAM mode, the selected slots must be set respectively to Top,
Middle, or Bottom.

Measzurement Target

Rese‘tAll 0K | Cancell

Siot/Data
v Slot1-1 ED
v Siot1-2 ED
v Slot1-3 ED
v Siot1-4 ED
v Slot3-1 ED
v Siot3-2 ED
v Slot3-3 ED
v Siot3-4 ED

Figure 5.12.1.2-2 Measurement Target Dialog Box

e

Measurement Target

SE:’EAIII ReseiAIIl oK | Cﬂncell

Slot Selector

Slot/Data
I3 Slotd-1 ED ITD|:| |
V¥ Sipt4-2 ED II'-'IH:IEIIE: vI

Figure 5.12.1.2-3 Measurement Target Dialog Box (PAM mode)

Note:
Because the measurement is performed in Combination units if a
Channel Combination is set, select one of the Data Interfaces
included in the Channel Combination. For example, if 2ch
Combination of Datal and Data 2 is specified, select either Datal
or Data2.
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4]

Select the measurement mode in 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 s).

Set the data threshold position for measurement in the Threshold

spin-box.

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 Phase Resolution
spin-box.
Setting range: 2 to 100 mUI, in 2 mUI steps

Select Fine or Coarse in the Fine/Coarse list box to set the error

count.
Fine: Error count = 100
Coarse: Error count = 3

Specify the error rate range for the measurement in 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

calculating Best Fit Line, in 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 measurement
in Auto Search list box.

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): Auto Search for phase is executed in the Fine mode.
Threshold&Phase(Fine):
Auto Search for both threshold and phase is executed
in the Fine mode.

[10] Select the graph update timing at Current.

ON: The graph is updated every second.
OFF: The graph is updated at the end of measurement.
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[11] Set the error rate used in the jitter calculation at Jitter Calculation
Setting spin-box.
Setting range: E-7 to E-20

[12] Among setting items of J2 Measurement, select calculation method

for J2.

Estimate: Using Best Fit Line calculated in Step [8], calculate
J2 value.

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 5.12.1.2-2.

[13] Select the Slot/Data Interface combination you want to display the
measurement result in the Measurement result display area.

J2= TJ(2.5E-3) = Ul - (2.5E-3) ) Bathtub curve
J9= TU25E-10) = Ul - t(25E-10) |  wevemsnns ‘Best Fit Line
x N .
- : t(2.5E-3):Estimate H
25E-3 eadeusn : >
t(2.5E-3):Actual
25E-10 issfuusununns >

t(2.5E-10):Estimate

Phase

Figure 5.12.1.2-4 J2 Calculation
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5.12.1.3 Display control area

—Marker

1 —» Cursor IFree TI iIj
W

QRADFF  Select

[2] —» ION Ihﬂarkeﬂ -603 mUl 1 D000E-005
ON Marker2| GO3 midl 9 5516E-008

& Marker 1206 mUl 9.9047E-006

Figure 5.12.1.3-1 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.
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5.12.1.4 Measurement result display area

(2]

—Immediate Data Statistic Deta Status
(Opt Phase | 37333 mUl ) Total Data | 2 |1 Measuremert Start
ol B8R | <1 015 | vl ot 2 [l emeuremer Corpiet |
TJE-12) 266.73 mUl | Td mean 26687 mUl {2 Measurement Complete
[1] —> | DuE-12) 2864 mU| | D mean 2847 mUl
RU(E-12) 1734 ml | R mean 1738 mLl
0225631 | 137memul |J2mean | 137E7 mul [DtedTime j — DS 3G [4]
\J52.5E-110) 233,55 mUl k49 mean 23381 mul P | <+ [5]

Figure 5.12.1.41

Table 5.12.1.4-1

Measurement result display area

[1] Immediate Data

Displays the results when Bathtub measurement is performed once.

Result display items (Immediate Data)

Item

Description

Optimum Phase

Optimum phase value (Display format: XXX.XX (ps) or XXX (mUI))

Optimum BER Optimum error rate (Display format: X.XXXXE — XXX)
TJ(E—xx) Total jitter calculated from Bathtub curve
(Total Jitter) (Display format: XXX.XX (ps) or XXX.XX (mUI))
DJ(E—xx) Deterministic jitter calculated from Bathtub curve
(Deterministic Jitter) | (Display format: XXX.XX (ps) or XXX.XX (mUI))
RJ(E—xx) Random jitter calculated from Bathtub curve
(Random Jitter) (Display format: XXX.XX (ps) or XXX.XX (mUTI))
J2 (2.5E-3) J2 calculated from Bathtub curve (Estimate)
Calculate J2 value from BER measurement point. (Actual)
(Display format: XXX.XX (ps) or XXX.XX (mUI))
J9 (2.5E-9) 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.

5-140




6.12 Bathtub Function

[2] Statistic Data field
Displays the statistical measurement results obtained when

Bathtub measurement is performed several times.

Table 5.12.1.4-2 Result display items (Statistic Data)

Item Description

Total Data Total measurement count (Display format: XXXX)
Valid Data Number of valid measurement results (Display format: XXXX)
Td mean Average of total jitter measurement

(Display format: XXX.XX (ps) or XXX.XX (mUI))
DJ mean Average of deterministic jitter measurement

(Display format: XXX.XX (ps) or XXX.XX (mUI))
RdJ mean Average of random jitter measurement

(Display format: XXX.XX (ps) or XXX.XX (mUI))
J2 mean Average of J2

(Display format: XXX.XX (ps) or XXX.XX (mUI))
J9 mean Average of J9

(Display format: XXX.XX (ps) or XXX.XX (mUI))

[3] Displays the measurement state as a comment.

[4] 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.

Upon completion of measurement of all modules, the elapsed time
display stops.

[5] Displays the measurement progress as Gating.
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5.12.1.5 Menu bar

[1] — FilefE?

—IF'hase

Scale

DizplayiDy

et apmine oy

Hiztory(H) 3
lest Fit Line(B)

Phase Lnit(E k « OFF

Figure 5.12.1.5-1 Menu bar

[1] Select File and Display menu item.

Table 5.12.1.5-1 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.

CSvV

Saves results in CSV format.

Text

Saves results in text format.

Screen | Execute
Copy

Executes the screen copy according to the
setting in Screen Copy — Setup.

Setup Save Type | 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.

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 Phase vs Q BER Result screen.

Display

Overlapping

Selects to configure the display settings for
multiple displays. (Selectable when
multiple measurements are performed.)

History

Displays to display the results of the latest
15 measurements.

Best Fit Line

Selects 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.
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Notes:
e The screen-shot file (created by Screen Copy — Execute) is
saved in the name format of “SC” + “date and time”.

e The settings will not be read from the saved file if the file name

is changed.
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5.13 Q Analysis Function

The Q analysis function has the following features.

Conforms to OSFTP-9.

Capable of calculating two Q values: Threshold vs. Q and Phase vs. Q.
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.

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 (ﬁl) module
function button, and then select “Q Analysis (32G)”. Refer to the
MX180000A Signal Quality Analyzer Control Software Operation
Manual for details.

The following is a note for Q Analysis measurement:

Note:

Q Analysis measurement is not available when any of the following

conditions is met:

Pattern Sequence is set to Burst.

Auto Adjust is on.

Auto Syne is set to OFF.

The Input tabs are grouped together with each other.
On the Input tab, Selection is set to Recovered Clock.
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5.13.1 Displaying results of Threshold vs. Q measurement in Threshold
vs Q tab window

Q Analysis (55|
5—> File Display |
7 . Y
: Phase vs a | P Start | | Close T
Vth vs BERCY = Log) - Cendition
Scale Current No. | 0 5' ‘ Slot/Data Interface
| siota-1 €D |
Mozl 1963 :‘v Measurement Mode
wn [oce = [snoe =]
1 > Times [— = nterval[— s i 2
Delay Fine/Coarse
0 4: mul | Fine i
Error Threshold
E-3 | to E-T -
Calculation Threshold
B3 ~v| o [T +
J 4.000 =
L3 =¥ Auto Search ThresholdaPhase v
Step |go0 =y mV Correlation Fiter PAM |OFF hd
’m)\ ON 80 4: % Current | OM )
Tarker THatus
Cursor Step |Free JJ Immediate Data hd Display No. ——
— ¢ ] J—
OMIOFF Select | E\E’ﬂ"’e‘ L]]
’ quation —p — ‘ 4
3 OFF - T ||| optimum vith —— M =
OFF . — |||z — e —— |oatesTime  ~|| 2016022 11:23:43
& Marker e - a [L] —— Correlation[H] e 0%

Figure 5.13.1-1 Threshold vs Q tab window

The Threshold vs Q tab window consists of five areas.

Ot b W N =

. Menu bar

. Measurement graph display area
. Measurement control area
. Display control area

. Measurement result display area
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The setting items in each area are described below.

1. Measurement graph display area

[1] ¢ Threshold vs G | Phasze vz 2 |

2] —| Yth e BERCY = Log))
_’,

[ 3] | Scale

=~

=R |1 NE-Z2 = I

[4] — [Min  110E10 =

curentro. [3 [5) [Buoscaedy 1o
L1)

8

M ||:|.|:|a|:| =l «—[7]
Step |17-r _l: mi
I Srae +—— [8]

1

Figure 5.13.1-2 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.

[2] Select the graph display method.

Table 5.13.1-1 Graph display items
Item X-axis (Setting range) Y-axis (Setting range)
Vth vs BER Threshold voltage Log (BER)
(Y = Log) (-3.990 to 4.0 V) (1.0 E-2 to 1.0 E-14)
Vth vs BER Threshold voltage Log(\/ -~ Ln(BER))
(Y = Log (-Ln)) (-3.990 to 4.0 V) (1.0 E-2 to 1.0 E-14)
Vth vs Q Threshold voltage Q value
(-3.990 to 4.0 V) —40 to 60 (dB)
10 to 1000 (Linear)
Times vs Q Measurement count Q value

(100 to 1000)

—40 to 60 (dB)
10 to 1000 (Linear)

Histogram

Q value
—34.00 to 60.00 (dB)
16.00 to 1000.00 (Linear)

Repetition
(50 to 1000)
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Specify whether to show the Max and Min value display indicated by
[4] in Figure 5.13.1-2.

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 5.13.1-2
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2. Measurement control area

Condition
Slot/Data Interface

[2] —»{shots-1ED |

1
1 1
i Single - i
1
1
1

3] —»

Times | — =i Interval | — =i s
Delay Fine/Coarse
Error Threzhold

6] —»|E3 v o [ET ~

Calculation Threshold

[7] —»|E-2 | to |ET <

Auto Search |Threshold&Phase v | y []

Correlation Fiter PAM |OFF v | «——[10]

8] —» on [80 =% Current [ ON «——1 [11]

Figure 5.13.1-3 Measurement control area

[1] Start: Start measurement.
Stop: Stop measurement.
Close: Close the measurement window.

[2] Select the slot to be measured from the Slot list box.
[38] 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).
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[4] Set the phase position for measurement in the Delay textbox.
Setting range: —1000 to 1000 mUI, in 2 mUTI steps

[6] 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

[6] Specify the error rate range (upper limit and lower limit values) for
the Q measurement from the Error Threshold list box.

[7] Specify the error rate range (upper limit and lower limit values) for
calculating the Q value from the Error Threshold list box.

[8] 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 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.

[9] 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 one of the following options when performing Q measurement
of 4PAM waveform.

OFF: Measures NRZ waveform.

Top: Measures the Top level of 4PAM waveform.
Middle: Measures the Middle level of 4PAM waveform.
Bottom: Measures the Bottom level of 4PAM waveform.

[11] Specify whether or not to update the graph every second.

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

—Marker
1 —» Cursor Step IP.:.int vI
(3]
OMIOFF Select

[2] —Lpon [Markert 0242 7 .9599E-007
[ O Markerz| 0947 37699E-007

& Marker 0.705% 4.1900E-007

Figure 5.13.1-4 Display control area

[1] Select the cursor movement method from the Cursor Step list box,

“Free” (minimum resolution) or “Point” (measurement point).

[2] 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 5.13.1-4). 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.

[3] The cursor can be moved by clicking the arrow keys.
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4. Measurement result display area
(3]
—Status l,
1] —> Ilmmediate Drsta j Cisplay Mo, 3 2 Measurement Start ;I
(- 2 Meazurement Complete
& [H
@ alue 2664 0B © [H] 00052 ) 5o o [4]
@ Equation 29308 p (L] -0.0797 ¥ || 3 Messurement Complete -
Optimum Yth 00317 % o [H] 0.0802
2] —> e - e ) .
[2] Optimum BER | 1 0979E-102 Carrelstion[L] o6 54 % ID‘E“E‘S‘T"“‘3 || 2008mams 15.40:37 (5]
T [L] 0.0022 Correlation[H] 9351 % 0% | [6]

Figure 5.13.1-5 Measurement result display area (Immediate Data)

[1]
(2]

Select “Immediate Data” or “Statistic Data”.
Displays the results when a Q value is measured once.

Table 5.13.1-2 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

clLl, o[H] 6L, OR, UL, and ur when the Q value is calculated
ulL], 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

Statiztic Data 1 Measurement Start
f— N
Total Data ] Q0 Ma %5 77 dB 1 Meazurement Complete
Walicd Drata 1 21 him 33.22dB
[7] 2 Mlean 33.22dB
— Date&Time j| 20060907 21:11:24
L
Q-5 5 33.22 dB ) 0w

Figure 5.13.1-6 Measurement result display area (Statistic Data)

[7] Displays the statistical measurement results obtained when a Q

value 1s measured several times.

Table 5.13.1-3 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/-)
Q50 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.

(1]

Menu bar

[ —

File(F?
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Thresh

Histod

Diyver|appine 00
Hiztaory 3
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&

Figure 5.13.1-7 Menu bar

Menu bar

Select a 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

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.

Setup

Save Type | 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.

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 Q Analysis window.
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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.

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 @ 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.

Notes:
e The screen-shot file (created by Screen Copy — Execute) is
saved in the name format of “SC” + “date and time”.

e The settings will not be read from the saved file if the file name

1s changed.
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5.13.2 Displaying results of Phase vs Q measurement in Phase vs Q tab

window
Q Analysis \El
5—> File Display |
- e N
Threshokd vs @ | Phass vs @] ) P start ‘ ‘ Close ‘
Vth vs BER(Y = Log) - Condition
B . m ‘ Slot/Data Interface
Slot4-1 ED hd
mac [roes v Measurement Range
Min 109 ~ Range - Start | -1000 J:ﬂ mul
1 > Step End 1000 5' mul ll'—2
ER T
Fine/Coarse
Fine =
Error Threshold
E-3 - to E-T -
Calculation Threshold
E-3 - to E-T -
Max | 4000 - v Auto Search Threshold -
Stepleo0 o mv Correlation Fitter PAM |OFF hd
ON 80 % Current | ON
Scak == |
h— — A -
m Yo
Cursor Step |Free =~ Display No. — Phase —
Q Value — o [l
NIOFF Select 2 Equator el
3_’ oFF — — || optimum vin — u M — . ‘—4
OFF —_ — | | optimum BER ___ Correlation[L] __ |DatedTime  v|| 2016/02/02 11:28:42
& Marker —_— —_— g U -— Correlation[H] —_— 0%
Figure 5.13.2-1 Phase vs Q tab window

The Phase vs Q tab window consists of five areas.

. Measurement graph display area
. Measurement control area

. Display control area

. Measurement result display area
. Menu bar

Ot b W N =

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 5.13.1

“Displaying results of Threshold vs. Q measurement in Threshold vs Q
tab window”.
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1. Measurement graph display area

(1] — > Threshoidvs @ Phase v @ |

2] > —| “ih wa BER(Y = Log)
[3] —p Scale

=~

currerthio. 1 —Je—[5] |iAuto Scale | «— 6]

[4] —> |min [ oeq00 =

[LEES |1 0E-2 = l

Mz IIII.IIISI:I _Ij i [7]
Step |17-r _I: '

[Goae ¢ [8]

Figure 5.13.2-2 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 5.13.2-1

Graph display items

Item

X-axis (Setting range)

Y-axis (Setting range)

Vth vs BER
(Y = Log)

Vth vs BER
(Y = Log (-Ln))

Vth vs Q

Threshold
(-3.990 to 4.0 V)

Log (BER)
(1.0 E-2 to 1.0 E-14)

Log(y/- Ln(BER))
(1.0 E-2 to 1.0 E-14)

Q value
—40 to 60 (dB)
10 to 1000(Linear)

Phase vs Q

Phase
(=900 to 1000 mUI)

Q value
—40 to 60 (dB)
10 to 1000 (Linear)
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Table 5.13.2-1

Graph display items (Cont’d)

Item

X-axis (Setting range)

Y-axis (Setting range)

Phase vs &

Phase vs p

Phase vs Opt BER

Phase vs Opt Threshold

Phase vs Correlation

Phase
(=900 to 1000 mUI)

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 to 4.0 V)

Correlation coefficient
(0 to 100)

[3] Specify whether to show the Max and Min value display indicated by
[4] in Figure 5.13.2-2.

[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 5.13.2-2.
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2. Measurement control area

—m— — —————— —_————-—-—-————————— e

() — 5tart| Close |!

Condition
Slot'Data Interface

[2] — ) Sioté-1 ED |

Measurement Range

[B1—»|Range ~| stat [-1000 =1 mui

Step End [1000 == mul

41—z =

Fine/Coarse

51— affme <]

Error Threshold

6]—»es | o [e7 -

Calculation Threshold

7—e: v w© |7~

Auto Search |Threshuk:| Li‘— [9]
Correlation Fitter PAM |OFF :iv : [101

(81— ON |BEI j";{. Current | oN €——[11]

Figure 5.13.2-3 Measurement control area

[1] Start: Start measurement.
Stop: Stop measurement.
Close: lose the measurement window.

[2] Select the chassis or slot to be measured from the list box.

[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 998 mUI, in 2 mUI steps).

End: Set the measurement end position when Range is selected

(-998 to 1000 mUI, in 2 mUI steps).

Center: Set the center position when Width is selected
(998 to 998 mUI, in 2 mUI steps).
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Span: Set the span when Width is selected (4 to 2000 mUI, in 4
mUI steps).

Set the measurement step in the Step textbox.
Setting range:2 to 200 mUI, in 2 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 1s 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 one of the following options when performing Q measurement

of 4PAM waveform.
OFF: Measures NRZ waveform.
Top: Measures the Top level of 4PAM waveform.

Middle: Measures the Middle level of 4PAM waveform.
Bottom: Measures the Bottom level of 4PAM waveform.

[11] 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. Measurement result display area
—=tatus
(1] — | Display Na. 1 Phase 333 mUl €= [3]  [ZMeasurement Start ]
(@ alue | 260208 5 [H] | 00048 )| 2 Measurement Complete — [4]
. 3 Measurement Start
a Eguatmn 077 dB L] | oo7Esv Messurement Stop J
2] Optimum “th 00222 %y [H] | oo7egv : —
Optimum BER | 2 9088E-089 Correlation[L] | agA7 % |DeteaTime  |v|| 200808/ 15:45:08 <— (5]
o [L] 0.0026 Correlation[H] | 9977 % | 0% | <«— [6]

Figure 5.13.2-4 Measurement result display area

[1] Displays the measurement number of the displayed measurement

result.

[2] Displays the results of each phase measurement.

Table 5.13.2-2 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, pL, and pr when the Q value is calculated
p [L], p [H]
Correlation [L] Correlation coefficients of the valid plot data at the
Correlation [H] high and low sides as a percentage (Unit: %)

[3] Displays the measured phase of the displayed measurement result.

[4] Displays the measurement state as a comment.

[5] Select the measurement time display type.

Data&Time:
Start Time:

Displays the current 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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5.14 PAM BER Measurement

PAM BER measurement enables the total BER to be measured by
measuring the BER for each 4PAM signal level using 1ch or 3ch for ED.
This function can be executed with MU183040B or MU183041B only.

Vtop_High

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ' ' Vth_Middle

......................... / i €——____ Vth_Bottom
Vbottom_Low

Figure 5.14-1 PAM BER Measurement

In the 3 Eye Serial mode, BER of Vth_Top/Vth_Middle/Vth_Bottom is
measured respectively using 1 channel of ED. BER measurement is
repeated 3 times while changing the threshold. From 3-time
measurement results, the 4PAM total BER result is calculated and
displayed.

In the 3 Eye Parallel mode, BER of Vth_Top/Vth_Middle/Vth_Bottom is
measured simultaneously using 3 channels of ED. BER measurement is
performed with different thresholds set to 3 channels of ED. From 3
measurement results, the 4PAM total BER result is calculated and
displayed.

Notes:
PAM BER measurement cannot be performed for the following
cases.
e When Auto Adjust is set to ON
e When Auto Sync is set to OFF
e When the Input tab is grouped together with the other tab

To use the PAM BER measurement function, click the Auto
Measurement (El) module function button, and then select PAM BER
Meas. Refer to the MX180000A Signal Quality Analyzer Control Software
Operation Manual for details.
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5.14.1 PAM BER Measurement window
Figure 5.14.1-1 shows the PAM BER Measurement window.

PAM BER Measurement l 1'

[1] —> File
2] ——> zEyeparaliel 3Eye Serial |’ — I i |
[ y
— Measurement Condition
[3]—> | Tm [Repeat =] | o0 00:00:01 =
[4] 3 Pattern IGraySSPR j Change the PPG Combination setting to..
Operation: e < [8]
[5] Auto Search Off d Combination _
[6] > WModule Unit1-Slot4-Data1 vl
— Result
Threshold Phase Error Rate Error Count Alarm
| e n
R e :
V Top ' |u.1e& =V |— \" |-sea =jmui : : | u.uuqu+uuu| u| — i
1 1
¥ Middle : |0030 v |7 \ |7E»ss =lmui i i | u.uuqu+uuu| u| [E— i
! 1 A
[ Bottom | |-u139 =\ |— v | 68 —{mul ! i | u.uuqu+uuu| u| . i
L I
[1 0] — ¥ Middle Eye Phase Tracking : : [1 1]
Total :| 0.0000E+000 | 0 !
1 1
Freguency (MI‘I|Z} I 32099 :
0% IDate&Time || 2018103 18:33:08
A I\ )
\'f
[13] [12]
— Result
Threshold Phase Error Rate Error Count Alarm
Data XData [Middie] | 0.0000E+000 | 0
¥ | Top |c.1ee = |— v |-ses —Jmui | u.uuqu+uuu| u| I
¥ | Miclclle |c.cec =V |— % |-ses —{mul >>>>| u.uuuus+uuu| u| JS—
I¥ Bottom | Hv |— v [=ee mui | 1.04608-006 | 16292 | e
¥ Widdle Eye Phase Tracking
Total | 25377007 | 16292
Freguency (MHz) I 32099
3% | IDate&Time || 20161023 18:34:13

Display during measurement

Figure 5.14.1-1 PAM BER Measurement window (3 Eye Serial mode)
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(7]
‘ x
1] —>Fe
[2] —> {"3"Eié"ﬁé’f’il’lé’l"§| 3 Eye Serial | > e | i coee |
— Measurement Condition
[B] —> | mme [singie =] [v000:00:01 =
[4] — > Pattern IPRBS1 5 j Change the PPG Combination setting to..
Operation: Combination [8]
[5] > Auto Search Off il Combination:  2ch
— Result
[9] Wodule Threshold Phase Error Rate Error Count Alarm
fressssssoo Ir - Bata— - - - - B R e i
1 1 1
v Top IUn'rt1—SIut4—Data1 = I:u.uau v — v [2s2 ::ﬁlhm | 18s05E-009 | 17| — i
6]— " i i
[ ] ¥ Widdis IUn'rt1—SIUt4—Data1 | fpom v — VA EED ::ﬂnm [ 3050005 | 628393 [ . *»\
1 1 1 1
[ Bottom lUn'rt175IUt4»Data1 = e Hv — v [2s0 :Ii'nUI | 1.0679E 000 | 1 | — |
Lo o Dlll ; i [11]
Total :| 1.5253E-005 | 628421 :
1 1
Frequency (MH:Z} I 20599 :
_____________________________ 1
0% | DateaTime ~| | 2018012 18:31:40
A \
[13] [12]

Figure 5.14.1-2 PAM BER Measurement window (3 Eye Parallel mode)

(1]

Menu bar
Refer to Section 5.14.2 “Menu items” for details.

Selecting 3 Eye Parallel mode or 3 Eye Serial mode

Setting measurement cycle and measurement time
Set the BER measurement time for Single or Repeat mode.
This setting is the time for BER measurement, and is not the

measurement time until the result is displayed.

Setting pattern

Select the PAM waveform pattern to be measured.

For details of PAM patterns, refer to Appendix F “How to Use the
PAM Function”.

Auto Search setting

Select whether or not to use Auto Search before measuring.
PAM Coarse: Measure after executing PAM Auto Search Coarse.
PAM Fine: Measure after executing PAM Auto Search Fine.

Off: Measure using the Threshold and Phase settings
specified at [9].
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(6]

Selecting measurement target module
For 3 Eye Serial, select one ED slot and data interface to be used for
PAM BER measurement.

When using 3 Eye Parallel, set the ED slot and data interface for
measuring each Vth_Top/Middle/Bottom.

Start and StopClick Start to start PAM BER measurement. This
operation is available when at least one ED module is selected in [5].
Measurement uses the Vth selected by the check box in [7]. Click
Stop to stop PAM BER measurement.

PPG Combination Setting

Displays the PPG Combination setting for the pattern set in [4].
Make sure the PPG is set as shown here. For how to set the PPG,
refer to Appendix F “How to Use the PAM Function”.

Threshold and Phase settings

Displays and sets Threshold and Phase for the BER measurement
points at Top, Middle, and Bottom levels respectively. When PAM
Coarse or PAM Fine is selected for [5], the results of PAM Auto
Search are displayed. When Off is selected for [5], Threshold and
Phase can be set.

When using 3 Eye Serial, the Threshold and Phase values of each
channel ED will be set to the defaults of Middle in [9], if [5] is set to
Off.

The default of Top is 0.100 V higher than that of Middle. The default
of Bottom is 0.100 V lower than that of Middle.

When using 3 Eye Parallel, the Threshold and Phase values of each
channel ED will be set to defaults of Top, Middle, and Bottom in [9],
if [5] is set to Off.

[10] Middle Eye Phase Tracking

When this is selected, BER is searched in the phase direction using
only the Middle Eye threshold.

Displaying measurement results
The individual Vth_Top/Middle/Bottom, total error rate, error count,
and alarm information are displayed.

For 3 Eye Serial, the individual Vth_Top/Middle/Bottom
measurement completion results are displayed, and alarm
information for the most recent alarm occurring is displayed during
measurement. The total measurement results are calculated and
displayed from the individual Vth measurement completion results.

And the real-time measurement for Eye pointed by [>>>>] is

displayed at the row over the Top measurement result.
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5.14.2 Menu items

When using 3 Eye Parallel, the individual Vth_Top/Middle/Bottom
measurement results and total measurement results are displayed

at fixed intervals.

[12] Select the time to be displayed.

Date&Time: Current time
Start Time: Measurement start time
Elapsed Time: Time elapsed from the measurement start time

[13] Displays the progress status.
The measurement progress percentage is displayed on a gauge and

numerically.

Table 5.14.2-1 lists the menu items provided in the PAM BER
measurement window. No menu items can be selected during
measurement.

Table 5.14.2-1 PAM BER Measurement Screen Menu Bar Layout

Menu Menu Item Function
File Open Opens a file. The file name is displayed as a
screen title.
Save Data Type | PAM BER Result Saves PAM BER measurement results.
Binary Saves results in binary format.
CSvV Saves results in CSV format.
Text Saves results in text format.
Screen Executes the screen copy according to the
Copy setting in Screen Copy — Setup.
Save Type | BMP Saves data in BMP format.
PNG Saves data in PNG format.
JPG Saves data 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 PAM BER window.
Notes:

e The screen-shot file (created by Screen Copy — Execute) is
saved in the name format of “SC” + “date and time”.

e The settings will not be read from the saved file if the file name
is changed.
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5.14.3 How to perform PAM BER Measurement

This section describes a basic procedure for measuring PAM BER.

1.

Checking connection

Check that the MU183020A, DUT (Device Under Test), and
MU183040B/41B are correctly connected.

Setting frequency
Set the frequency by the MU181000A/B Synthesizer window.

[3:1:1] 12.5GHz Syrthesizer
Setup |
Opersting Freguency
Operation t\/ariable O PLL Unlock
Cerniter Freguency I 12500 ::”MHZ j

Offset I i} _Ij pRm

Figure 5.14.3-1 MU181000A 12.5GHz Synthesizer window

Selecting measurement ED and Interface

Start the automatic measurement PAM BER and set the ED and
Interface used for measurement. The example here uses 3 Eye
Parallel.

—Resutt

hodule

¥ Top ILIn'rH -Slotd-Datad v |

W Middle ILIn'rt1-SI|:|t3-Data1 j

[¥ Buottom |Unrt1-3|ut4-nata2 =

Figure 5.14.3-2 Measurement Data Interface Selection Screen

Setting conditions

Set the measurement time using Time. In this example, it is set to
Single 10 seconds.
Select the Pattern to be used for measurement. In this example,

PRBS13Q is selected.

Select PAM Fine, PAM Coarse, or OFF for the Auto Search setting.
In this example, PAM Coarse is selected.
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Set the ED slot and data interface used for measurement and the
Vth_Top/Middle/Bottom to be measured.

Measurement Condition

ﬂ | 00 00:00:01

== |
==

ﬂ Change the PPG Combination setting to..

0]

Time |5ingle
Pattern |PRBS130
Auto Search | PAM Coarse

=l e

peration:

ombination:

Combination

2ch

Figure 5.14.3-3 Condition Screen

5. Starting measurement

Click Start to start PAM BER measurement.

B Start

Stop

Close

Figure 5.14.3-4 Measurement start button

6. Stopping measurement

Click Stop to stop the PAM BER measurement.

Close

Figure 5.14.3-5 Measurement stop button

7. Measurement result

Once measurement is complete, the individual Vth results and total

result are displayed.

—Result
hdodule Threshold Phase Etror Rate Error Court Alarm
Data HData
¥ Tap IUn'rt1-Slot4-Data1 j| 0.023v| ---------- | 264 mlJl | 0.0000E+000 | 0 | ----------
[ Middle |Un'rt1.3|ot3.Data1 R | ooev| 350mUl | 0.0000E<00D | ol
|v Bottom |Un'rt1.3|ot4.Data2 x| | ommv| e | -6omui | oo000E<000 | ol e
Total | 0.0000E-+000 | 0
Freguency (MHz) I 25099
0% | Erapsed Time =l 000:0310

Figure 5.14.3-6 Measurement Result Display Screen
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5.15 Eye Contour Measurement

The Eye Contour measurement is a function that plots bit-error-rate
contours. Contours of bit error rates (1IE-6 to 1E-20) are plotted by using
measurement results for a number of bit error rates and estimating
contours of the other bit error rates.

To use the Eye Contour measurement function, click the Auto
Measurement (ﬁl) module function button, and then select Eye Contour.
Refer to the MX180000A Signal Quality Analyzer Control Software
Operation Manual for details.

Note:
Eye Contour measurement cannot be performed for the following
cases.
e When Burst is selected from the Pattern Sequence list box
e When Auto Adjust is set to ON
e When Auto Sync is set to OFF
o When the Input tab is grouped together with the other tab

5.15.1 Eye Contour window

Figure 5.15.1-1 shows the Eye Contour window.

x
File Display
E : W Start | Stop | Close |
ve Contour | Hask Edk | 1]
 Eve Contour Condition | Mask Judge | Resut m
[siotet £0 =] mask et~ Auto Scale | l AI/
,m Input Signal lﬁ
Max [ 0.010 =]V I’- Sot
1
sep [2 v i j| Sont | o] L 2]
: SlotfCH Eye Contour
: 418D v
| 4-2ED r
1
1
[12] I
i
Auto Search [coarse ) [5]
Measurement Point IB - < [6]
A
= Max | 430 _:I mUl Lower Measuremant Ratiu|1E-T j = [7]
stz =] mui Highiignt Error Thresnoid  [I[ 5.5 = - 10 = s [8]
[Scale | Mask TorF L Maskadust < [9]
. B 1E-6 ] B 1E-16 B 5.5E-10 — [1 0]
W 1E-7 W1E12 BEI1E17 .
1 ED Measuring...
W 1E-8 o W 1E-18 1 ED Measurement Completion
W 1E-9 B1E-14 BW1E-19
E1E-10 EIE15 MIE20 [oateatime =| [ 2016011 184827

Figure 5.15.1-1 Eye Contour window
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[12]

x
File Display
Eye Contour |Ma.sk Ed'nl > Few | Siop | B2 |
- Eye Contour Condition | Mask .Iudgel Resultl - [1 ]
All A Auto Scale
Scale Input Signal [PAM4 = ‘/[3]
- Measurement s'sm'—\44' -=
" =] L e P DS,
=x o080 v 1 | SioticH Viiask
step [10 = mv 1 | |siote-1eD v [ uppert|oFF x| Adust
JISEE \ —_—
= ] ' et |11
At N | Iv ot OFF =] et 0]
1“ '\ ¥ Lowen|OFF ﬂ Adjust
» 1 ~Threshold
L I Data XData Phase
1 =1 =
1 upper [ 0038 v[— V|40 = mui 1!—[4]
! [0.007 v — " v] 400 i
|| Lower[-002¢4 Hv[—  w[-430 ={mui
N e e e e e e e e e ———— ——
OFF
Auto Search < [5]
=S Measurement Point IB hd [ [6]
al Max |_1 40 _|::l mUl Lower Measuremant Ratiu|1E-T hd 4 [7]
siep[60 =] mu Highiignt Error Thresnoid [I|[ 5.5 =] £-[ 10 _r:3‘1 [8]
Frequency . 20599898 kHz Scake |PR351 5 < -l [1 1 ]
i~ Marker Status
TOEFE Fea Cursor |Free Lower (Slot4-1 ED) Pattern Setting Completion -
{BFF Y Marker] —mUl —_—mV LI Lower (Slotd4-1 ED) Measurement Completion
] Iarker2 —m —mv < | - 0%| |Dﬂte&-nme | [ 2016110111 19:26:48
2 Marker —mul —mV LI

Figure 5.15.1-2 Eye Contour window (When measuring PAM4 signal)

[1]

(2]

Input Signal
Select an input signal (NRZ or PAM4) to be measured.

Measurement Slot (When Input Signal is NRZ)

Select the slots to be measured. The slots on which
MU183040A/41A/40B/41B is mounted are displayed. Mask Test is
executed by measuring the contour(s) using the interface(s) in the
selected slot(s). Clicking Set All selects all of the interfaces displayed.
Clicking Reset All unselects all of the interfaces displayed.

Measurement Slot (When Input Signal is PAM4)

Select the eye(s) to be measured, and select the ED (Slot/CH) to be
used for measurement. Mask Test is executed by measuring the
contour(s) by the selected threshold(s) (Upper/Middle/Lower). Select
an ED in the box listing the slots on which
MU183040A/41A/40B/41B is mounted.

Threshold (When Input Signal is PAM4)

If OFF is selected in the Auto Search box [5], set thresholds and
phases for eyes. Without using Auto Search, manually set thresholds
and phases at which eye measurement starts.

Auto Search
Select the Auto Search type.

OFF: The Eye Contour measurement is started, using the
current phase and threshold voltage as the starting

points.
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Coarse: The Eye Contour measurement is started, using the
phase and threshold obtained by performing Auto
Search in the Course mode as the starting points. This
is available when Input Signal is NRZ.

PAM Coarse: The Eye Contour measurement is started, using the
phase and threshold obtained by performing Auto
Search in the PAM Coarse mode as the starting points.
Top/Middle/Bottom must be specified for each channel.
This option is available only when your module is
MU183040B or MU183041B. This is available when
Input Signal is PAMA4.

Measurement Point

Sets the number of Contour Line measurement points to 4, 8, or 16.
The greater the number of measurement points, the more detailed
the measurement results. The detailed measurement takes long
time.

Lower Measurement

Sets the lower limit of the error rate for the Eye Contour
measurement. If it is set to the value lower than 1E-7, the
threshold voltage values and phase values are measured in the error
rate range of 1E—7 to the specified error rate. For example, if it is set
to 1E-10, measurement is performed in order of 1E-7, 1E-8, 1E-9,
and then 1E-10 to calculate an approximate line of the error rate.
(Refer to Figure 5.11.5-2 “Estimated noise distribution and BER
estimating expression”.)

Highlight Error Threshold

Sets the error rate of the contour to plot on the screen.

Mask Adjust

Adjusts the displayed mask to the contour specified by Highlight
Error Threshold. In this case, the Mask Threshold voltage and phase
will be offset without varying the Contour Line for the measurement
results.
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[10] Mask ON/OFF
Setting to ON determines whether a Mask area is included in the
error rate contour specified by Highlight Error Threshold. The mask
area is filled with pink. (Refer to Figure 5.15.6-10.)
When Input Signal is PAM4, select OFF or one of Editl to Edit4 in
the Mask box.

[11] Pattern (When Input Signal is PAM4)
Select the PAM4 signal pattern to be measured.
For details of PAM4 patterns, refer to Appendix F “How to Use the
PAM Function”.
[12] BER contour display area
To check BER values of contours, put the cursor on the BER
contours.
For details of other items here, refer to 5.11.3 “Diagram tab”.
For details of the Mask Edit screen, refer to 5.11.7 “Setting items on the
Mask Edit tab”.
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5.15.2 Mask Judge tab

The figure below shows the Mask J
When Slot Selection is switched, th
updated.

udge tab.
e results on the Mask Judge tab are
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Figure 5.15.2-2 Mask Judge tab (When measuring PAM4 signal)
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No.

Displays the Mask point number specified on the Mask Edit screen.
The Mask points for PAM4 measurement are respectively numbered
as follows:

e Upper Mask points: Ul to Ux

e Middle Mask points: M1 to Mx

e Lower Mask points: L1 to Lx

Phase(mUl/ps)

Displays the phase value at the Mask point.

Threshold(mV)

Displays the Threshold voltage value at the Mask point.

Judge

Pass: The Mask point is within the contour lines of
error rate specified by Highlight Error
Threshold.

Failure: The Mask point is outside the contour lines of

error rate specified by Highlight Error
Threshold.
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5.15.3 Result tab

The figure below shows the Result tab.
When switching Slot Selection, the results on the Result tab is updated.
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Figure 5.15.3-2

Result tab (When measuring PAM4 signal)

5-174




8.15 Eye Contour Measurement

1]

Slot

Displays the Mask Test results of each slot and channel.

When measuring PAM4 signal, threshold (Upper, Middle, or Lower)
is displayed.

Judgment

Pass: All the Mask points are within the contour lines
of error rate specified by Highlight Error
Threshold.

Failure: Some Mask points are outside the contour lines
of error rate specified by Highlight Error
Threshold.

FailurePoint

Displays the number of points outside the contour lines of error rate
specified by Highlight Error Threshold.
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5.15.4 Setting items on the Mask Edit tab

The setting in this section is the same as that of the Mask Edit screen of
the Eye Diagram measurement. For the setting details, refer to 5.11.7
“Setting items on the Mask Edit tab”.

EyeContour x|
File Display
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Figure 5.15.4-1 Mask Edit tab
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5.15.5 Menu items

Table 5.15.5-1 lists the menu items provided in the Eye Contour window.
No menu items can be selected during measurement.

Table 5.15.5-1 Menu items in Eye Contour window

Menu Menu Item Function
File Open Opens a file. The file name is displayed as
a screen title.
Save Data Type | Eye Contour Result Saves Eye Contour measurement results.
Eye Mask Point Result | Saves Eye Mask Point measurement
results.
Eye Mask Template Saves Eye Mask 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.
Screen | Execute Executes the screen copy according to the
Copy setting in Screen Copy — Setup.
Setup Save Type | BMP Saves data in BMP format.
PNG Saves data in PNG format.
JPG Saves data 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 Contour window.
Display | mUI Sets the phase unit to mUI.
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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5.15.6 How to perform Eye Contour Measurement

This section describes a basic procedure for performing the Eye Contour
measurement.
1. Checking connection
Check that the MU183020A (or MU183021A), DUT (Device Under
Test), and MU183040A/41A/40B/41B are correctly connected.

2. Setting frequency
Set the frequency by the MU181000A/B Synthesizer window.

[3:1:1] 12 5GHz Syrthesizer

Zetup
Operating Fregquency
Operation IVariable j B PLL Unlock
Center Frequency I 12500 ::IIIMHz j

Offzet I 1] _l: pEm

Figure 5.15.6-1 MU181000A 12.5GHz Synthesizer window

3. Setting interface
Starts automatic measurement Eye Contour measurement.
In the Measurement Slot area of the Condition tab, select the Eye
Contour check box for the Slot/Channel to be measured.
For PAM measurement, also set Top/Middle/Bottom.

Condition |

—Measurement Slot

Set Al | Rezet Al |

SlotfcH Eve Contour | PamM
4-1ED ¥ [Ton =l

4-7 ED r Miclcile -

Figure 5.15.6-2 Condition tab (PAM mode)

4. Setting Auto Search
Set Auto Search. OFF, Coarse, or PAM Coarse can be selected.

Ao Search ICDarse vI

Figure 5.15.6-3 Auto Search setting

5-178



8.15 Eye Contour Measurement

5.

6.

7.

Setting Measurement Point
Set Measurement Point. Select 4, 8, or 16.

Measurement Point Ia vI

Figure 5.15.6-4 Measurement Point setting

Setting Lower Measurement Ratio

Set the Lower Measurement Ratio. Setting from 1E-7 to 1E-12 in
1E—1 steps are possible. Measurement is performed in the error rate
range of 1E—7 to the specified error rate, in order to estimate a
Contour Line.

Lowwer Measuremant Ratio |1 E-T vl

Figure 5.15.6-5 Lower Measurement Ratio setting

Setting Mask

When executing the Mask Test, set the mask on the Mask Edit tab.
For the setting details, refer to 5.11.7 “Setting items on the Mask
Edit tab”.

Mask can be selected from Edit1 to 4.
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Figure 5.15.6-6 Mask Setting
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8. Selecting Mask
Select Mask from Edit1 to 4 that have been created on the Mask
Edit tab.

EyeContour

File Display

Eye Contour
[ |sote-1ED =] mask [Edt1 =]

Scale

Figure 5.15.6-7 Selecting Mask

9. Starting measurement

Click Start to start Eye Contour measurement.

B Start Stop Cloze

Figure 5.15.6-8 Measurement start button

10. Stopping measurement
Click Stop to stop the Eye Contour measurement.

Cloze

Figure 5.15.6-9 Measurement stop button
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11. Measurement results
The Eye Contour measurement results are displayed on a graph.
Here, contours can be displayed for any error rates by setting
Highlight Error Threshold. The yellow squares represent measured
values and the voltage and phase assumed from the measured
values.

[ r— |
File Display

Eye Contour | Mask Edit |

—Eye Contour
[sote1en x] mask[eatt  +] AumScale|

Scale

Max | p.020 _|::‘ v

Step | s _lrrN

Auto Search ICDarse vl
Measurement Point Is -
- Lower Measuremant Ratio I 1E-T
Max | 790 = mul =
siep [T o Highiight Ervor Threshold [I[ 5.5 =1 &-[10 =

Frequency : 20099998 kHz [Scae IR I on Hesk Aduist
— Marker Status
ONIOFF Select Cursor |Free x Sipt4-1 ED Measuring...
OFF Markerd ——mul —my " Slot4-1 ED Measurement Completion
—mul v = =
OFF Marker2 . 0% |Da‘e&me = [ 20163108 14:22:38
3 Marker —ml —mV ]

Figure 5.15.6-10 Eye Contour window with measurement results
displayed

Highiight Error Threshold | |[5.5 = E-[10 =]

Figure 5.15.6-11 Highlight Error Threshold setting
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12. Judgment of each Mask point

Select the Mask Judge tab. Displays judgment results that show if

each Mask point is inside the contour lines of error rate specified by
Highlight Error Threshold.

Editing Highlight Error Threshold updates the judgment results.

EveContour

File Display

x|

Eye Contour | Mask Edit |

—Eye Contour

Dst.artl Stop | Chsel

Condition 1 | Resut |
[soteten 7| wask [Fat1 =] AutoSrabl
[Seare Slot4-1 ED
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Max =|
0020 ¥ 1 148 -z Pass
step [s 1 my 2 357 16 Failure
= 3 863 3 Pass
4 385 =21 Failure
Max [790 == mul
Ste =1 mul
Pl = il | 5]
Frequency : 200999598 kHz ISmie
— Marker Status.
OMOFF Select Cursor m Slot4-1 ED Measuring...
QOFF Marker] ——mUl —_—mV o I Slot4-1 ED Measurement Completion
—m —mv = =
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Figure 5.15.6-12 Mask Judge Tab
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13. Judgment results at all Mask points

Selects the Result tab. Displays judgment results that show if all

Mask points are inside the contour lines of error rate specified by
Highlight Error Threshold.

Editing Highlight Error Threshold updates the judgment results.
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Figure 5.15.6-13 Result Tab
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5.15.7 Estimating Eye Contour

This section describes how to estimate Eye Contour. The processing is
basically equivalent to that for the Estimate measurement of the Eye
Diagram measurement, but is different partially.

Figure 5.15.7-1 shows an example of the Eye Contour of a-b-c-d-e plotted
by using the actual measured voltages and phases. The voltage at
measurement points a and e matches the Auto Search point. The phase
at measurement point ¢ matches the Auto Search point. Neither voltage

nor phase of measurement points b and d matches the Auto Search point.

In case of the Eye Diagram measurement, the position estimation of
measurement points b and d is performed in a voltage or phase direction
only. In Figure 5.15.7-1, the positions of measurement points b and d
estimated in a phase direction are indicated by A On the other hand,
in case of the Eye Contour measurement, the position estimation of
measurement points b and d, etc. is performed toward the Auto Search
point. In Figure 5.15.7-1, the estimated positions are indicated by

Threshold C - A\ Eye Diagram (Estimate)
voltage
-Eye Contour

Auto Search Point Phase

Figure 5.15.7-1 Eye Contour Measurement
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This chapter describes usage examples of measurement using the
MU183041A.

6.1  Measuring Optical Transceiver Module........................ 6-2
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6.1 Measuring Optical Transceiver Module

This section describes how to test the electrical interface input sensitivity
of a CFP2 optical transceiver module by using MU183021A and

MU183041A.
In the following test example, the MU183021A and MU182041A are

mounted onto the MP1800A. The options configuring the test system are

as follows:
MP1800A-014
MU181000A
MU183021A-x12
MU183041A

Measurement
1. Connect the MP1800A and DUT to GND.

2. Use a coaxial connector to connect the Clock Output connector of the
MU181000A and the Ext. Clock Input connector of the MU183021A.

3. Use a coaxial connector to connect the Clock Output connector of the
MU183021A and the Ext. Clock Input connector of the MU183041A.

( MP1800A A
MU181000A Clock Output
©
MU183021A Clock Output  Ext.Clock Input
ata Output1 Data Output1 ata Output2 Data Output2
C
‘o o] [0 0] © ©
Fata Outputd3  Da@Output3 ata Outputd  Dam@Outputd
[0 o] [0 o]
MU183041A
ata Input1 Data Input1 ata Input2 Data Input2 ) = TPt
"o o] (oo o
ata Input3 Data Input3 ata Inputd Data Input4 )
o o] [0 o
o _/
CFP2 module CEP2 module

Figure 6.1-1 Connection diagram for CFP2 module evaluation




6.1 Measuring Optical Transceiver Module

Use coaxial cables to connect the Data Output 1-4 connectors and
Data Output 1-4 connectors of the MU183021A to the Data Input
connectors of the CFP2 module (8 connections).

Use coaxial cables to connect the Data Input 1-4 connectors and
Data Input 1-4 connectors of the MU183041A to the Data Output
connectors of the CFP2 module (8 connections).

Test method

1.
2.
3.

10.

Plug the power cord of the MP1800A.
Turn on the MP1800A.

Turn off the Output module function button.

Adjust the data output interface of the MU183021A to the input
interface of the DUT. In the MU183021A Output tab, select
Data/XData, and set Tracking to ON. The Data/XData amplitude
and offset settings are applied commonly.

Set the pattern by selecting a test pattern in the Pattern tab of the
MU183021A and MP183041A.

Set the operation bit rate at the Bit Rate Setting spin box in the
Output tab of the MU183021A.

Adjust the data input interface of the MU183041A to the output
interface of the DUT.

Select a terminal condition at the Input Condition in the Input tab of
the MU183041A. Since the CFP2 module is connected by the
differential interface, select “Differential 100 Ohm,” and then
“Tracking.”

Turn on the CFP2 module.

Be sure to turn on the MP1800A first, and then the CFP2 module.

/\ CAUTION

The DUT may be damaged if a signal line is connected or
disconnected while the output is ON. Be sure to turn off
the MP1800A before changing the cable connection.

Set Data/XData to ON in the Output tab of the MU183021A, and
then select the Output module function button.

Adjust the threshold voltage of the MU183041A.
Select the Auto Adjust module function button.

Start the measurement on the Result screen of the MU183041A, and
check the BER measurement result.
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11. After checking that the DUT is operating normally, the CFP2
module data input (TD+ and TD-) sensitivity can be measured by
decreasing the output level of the MU183021A.




Chapter 7 Remote Command

For the explanation of the command format and status, refer to the
MX180000A Signal Quality Analyzer Control Software Operation Manu-
al Remote Control.

For remote control commands of MU183040A/41A/40B/41B, refer to Sec-
tion 7.12 “28G/32G bit/s ED Commands” in the MX180000A Signal Qual-
ity Analyzer Control Software Operation Manual Remote Control.
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Chapter 8 Performance Test

This chapter describes the performance testing of the

MU183040A/41A/40B/41B.
8.1 OVEIVIEW ....ouviiiiiiiiiiiiiiiiiietiiiiet et eaebebererarerersennanes 8-2
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Chapter 8 Performance Test

8.1 Overview

Performance tests are executed to check that the major functions of the
MU183040A/41A/40B/41B meet the required specifications. Execute
performance tests at acceptance inspection, operation check after repair,
and periodic (once every six months) testing.

8.2 Devices Required for Performance Tests

Before starting performance tests, warm up the
MU183040A/41A/40B/41B and the measuring instruments for at least 30

minutes. Table 8.2-1 shows the devices required for performance tests.

Table 8.2-1 Devices required for performance tests

Model name Required Performance
Pulse Pattern Generator Operating frequency: 2.4 to 32.1 GHz
(MP1800A + MU183020A-x01, | Data clock phase variable: 1 UI or more*
x30) Other performances must be equivalent to

those for the MU183020A.

Sampling Oscilloscope 70 GHz or more band
Signal generator Operating frequency: 1.2 to 14.05 GHz
(MP1800A + MU181000B, Output level: 400 to 2000 mVp-p
MG3690 series) Waveform: Sine wave

When option x01 is installed, use the
MG3690 series in addition to the above.
Operating frequency: 14 GHz to 16.05 GHz
Output level: 400 to 1500 mVp-p
Waveform: Sine wave

41KC-6 Precision Fixed 6 dB Attenuation
Attenuator

*: This is not required when the option-x30 is installed.

Note:
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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8.3 Performance Test ltems

This section describes the following test items.

(1) Operating frequency range
(2) Input level

(3) Pattern

(4) Error detection

8.3.1 Operating frequency
(1) Specifications
Table 8.3.1-1 Specifications

Option Specifications
MU183040A/40B 2.4 to 28.1 GHz
MU183040A/40B-x01 2.4 to 32.1 GHz
MU183041A/41B 2.4 to 28.1 GHz
MU183041A/41B-x01 2.4 to 32.1 GHz

(2) Connection

Figure 8.3.1-1 shows the connection example that uses MU181000B,
MU183020A and MU183040A.

Before connecting the devices, be sure to use a sampling oscilloscope
to check if the frequency and level of the signals output from the
MU181000B and MU183020A are proper.

& g e
e Lo o0 MU181000B
(ib @ @ - ® > [
' L 6dB ATT
T 1
MU183020A
=) (SN

MU183040A
®

Figure 8.3.1-1 Inter-module connection example

When using the MU181000A, attach the 6 dB Coaxial Attenuator to the
Clock Output connector.
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(3) Procedure

1.

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 MU181000B and the
Ext. Clock Input connector of the MU183020A, using a coaxial
cable.

Connect the Clock Output connector of the MU183020A and the
Ext. Clock Input connector of the MU183040A/41A/40B/41B,
using a coaxial cable.

Connect the Data Output connector of the MU183020A and the
Data Input connector of the MU183040A/41A/40B/41B, using a
coaxial cable. Also connect the XData Output connector of the
MU183020A and the XData Input connector of the
MU183040A/41A/40B/41B, using a coaxial cable

Note:
When a pulse pattern generator other than the Signal
Quality Analyzer Series pulse pattern generator,
MU183020A, 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 MU183040A/40B/41A/41B.

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.

Set the Data and Clock outputs of the MU183020A to ON, and
then press Start of the MU183040A/41A/40B/41B.

Set the frequency of the MU181000B to a value within the
specification, and adjust the phase of the MU183020A or the
MU183040A/41A/40B/41B so that an error does not occur at the
set frequency.
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8.3.2 Input level
(1) Specifications
Table 8.3.2-1 Specifications

Option Specifications

MU183040A-x10/x20 Input amplitude:  0.25 to 2.0 Vp-p
Threshold voltage: -3.5to +3.3V

MU183041A Input amplitude:  0.25 to 2.0 Vp-p
Threshold voltage: -3.5to+3.3V

MU183040B-x10/x20 Input amplitude:  0.05 to 1.0 Vp-p
Threshold voltage: -3.5to +3.3V

MU183041B Input amplitude:  0.05 to 1.0 Vp-p

Threshold voltage: -3.5to +3.3V

(2) Connection
Refer to Figure 8.3.1-1 for the device connection.
(3) Procedure

1. Connect devices and configure the settings in the same manner
as shown in Steps 1 to 5 in Section 8.3.1.

2.  Set the output level of the MU183020A and the threshold
voltage of the MU183040A/41A/40B/41B as shown in Table
8.3.2-2 and Table 8.3.2-3. Next, set the output of the
MU183020A to ON and press Start of the
MU183040A/41A/40B/41B. Adjust the phase as required, and
check that no error occurs.

Table 8.3.2-2 Input level test setting (MU183040A/41A)

MU183020A MU183040A/41A
No. Termination An[l\lfall;gide OffseE%](Vth) Termination 33;5:;20[{%
1 GND 2.0 -3.5 GND -3.500
2 0.25* -3.5 -3.500
3 2.0 +3.3 +3.300
4 0.25% +3.3 +3.300
5 NECL 0.8 -1.3 Variable: —2.0V -1.300
6 LVPECL 0.8 +2.0 Variable: +1.3V +2.000
7 PCML 0.5 +3.05 Variable: +3.3V +3.050

*:  For the signals of amplitude 0.25 Vp-p, set the MU183020A to 0.5
Vp-p and use the Precision Fixed Attenuator (6 dB, application part
41KC-6).
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Table 8.3.2-3 Input level test setting (MU183040B/41B)
MU183020A MU183040B/41B
No. Termination An[l\l;rl)l_ﬁde Offs?%?]th) Termination \1};5522?%
1 GND 1.0 -3.5 GND -3.500
2 0.05% -3.5 -3.500
3 1.0 +3.3 +3.300
4 0.05* +3.3 +3.300
5 NECL 0.8 -1.3 Variable: —2.0V —-1.300
6 LVPECL 0.8 +2.0 Variable: +1.3V +2.000
7 PCML 0.5 +3.05 Variable: +3.3V +3.050

For the signals of amplitude 0.05 Vp-p, set the MU183020A to 0.5
Vp-p and use the Precision Fixed Attenuator (20 dB, application

part 41KC-20).

Note:

When changing the termination condition, configure the
settings of the MU183020A and the MU183040A/41A/40B/41B
in the following order. The MU183020A and the
MU183040A/41A/40B/41B 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 MU183020A to OFF.

[2] Set the termination condition for the
MU183040A/41A/40B/41B to GND.

—
&,

[4] Set the termination condition for the
MU183040A/41A/40B/41B to that for the MU183020A set
in Step [3].

Change the termination condition for the MU183020A.

3. Remove the cable from the Data Input connectors, and then

connect the XData Input connectors, using a coaxial cable.

In the MU183040A/41A/40B/41B Input tab window, set Input
Condition to Single-Ended and XData. Next, set the output
level of the MU183020A and the threshold voltage of the
MU183040A/41A/40B/41B as shown in Table 8.3.2-2 and Table

8.3.2-3, and check that no error occurs.
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8.3.3 Pattern

(1) Specifications
PRBS pattern

Zero Substitution pattern

(2)

(3

Connection

Refer to Figure 8.3.1-1 for the device connection.

Procedure

1.

Connect devices and configure the settings in the same manner

as shown in Steps 1 to 5 in Section 8.3.1.

Set the output of the MU183020A to ON and press Start of the
MU183040A/41A/40B/41B. Adjust the phase as required, and

check that no error occurs.

For both the MU183040A/41A/40B/41B and the MU183020A,
set the PRBS pattern length to 20~1, changing the value of n to
7,9, 10, 11, 15, 20, 23, and 31, and check that no error occurs.
For the MU183040A/41A/40B/41B, the PRBS pattern length can
be set in the Pattern tab window.

Set the PRBS pattern length to 231-1.

For the MU183040A/41A/40B/41B, this operation can be
performed by changing Logic POS/NEG on the Pattern tab
window. Check that no error occurs.

For both the MU183040A/41A/40B/41B and the MU183020A,
set the test pattern to Zero Substitution, then, set Length to
201, 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 confirm that no

€error occurs.




Chapter 8 Performance Test

8.3.4 Error detection

(1) Specifications

(2

(3

Error rate: 0.0000 x 10-16 to 1.0000
Error count: 0to1lx 1016

Error free interval (EFD): 0.0000 to 100.0000%

Error interval (EI): Oto1x 1016

Clock frequency:

Option x01 is not 1.2 to 14.05 GHz,

installed accuracy: + (10 ppm + 1 kHz)
Option x01 is installed 1.2 to 16.05 GHz,

accuracy: + (10 ppm + 1 kHz)

Connection

Refer to Figure 8.3.1-1 for the device connection.

Procedure

1.

Connect devices and configure the settings in the same manner

as shown in Steps 1 to 5 in Section 8.3.1.

Set the frequency of the MU181000A to 10 GHz, set the output
of the MU183020A to ON, and then press Start of the
MU183040A/41A/40B/41B. Adjust the phase as required, and
check that no error occurs.

Enable the error insertion function of the MU183020A, and
check that the ER measurement result in the
MU183040A/41A/40B/41B Result tab window equals to the
value set for error insertion of the MU183020A.

Set “Single” for error insertion of the MU183020A (set Variation
to Single in the MU183020A Error Addition tab window). In the
Gating field on the MU183040A/41A/40B/41B Measurement tab
window, set Cycle to Single, and set the measurement time to
10 seconds.

Press the Start button of the MU183040A/41A/40B/41B to start
measurement. Next, press Single button of the MU183020A for
the error insertion 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 (EI): 1
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This chapter describes maintenance of the MU183040A/41A/40B/41B.

9.1
9.2
9.3
9.4
9.5

Calibration

Daily Maintenance ...........cccccvveeeieeee i 9-2
Cautions on Storage .........ceevvieeeiiiiiie e 9-2
Transportation...........ccccviieiiie e 9-3

..................................................................... 9-3
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9.1 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.

9.2 Cautions on Storage

Wipe off any dust, soil, or stain on the MU183040A/41A/40B/41B prior to
storage. Avoid storing the MU183040A/41A/40B/41B in any of the
following locations:

e In direct sunlight for extended periods

e QOutdoors

e In excessively dusty locations

¢ Where condensation may occur

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

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

e Where toppling over may occur

e In the presence of lubricating oil mists

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

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

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 756%

e Slight daily fluctuation in temperature and humidity
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9.3 Transportation

9.4 Calibration

Use the original packing materials, if possible, when packing the
MU183040A41A/40B/41B for transport. If you do not have the original
packing materials, pack the MU183040A/41A/40B/41B according to the
following procedure. When handling the MU183040A/41A/40B/41B,
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
MU183040A/41A/40B/41B.

2. Check for loose or missing screws.

3. Provide protection for structural protrusions and parts that can
easily be deformed, and wrap the MU183040A/41A/40B/41B with a

sheet of polyethylene. Finally, cover with moisture-proof paper.

4. Place the wrapped MU183040A/41A/40B/41B 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 9.2 “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 It is determined that the repair cost would be higher than the price of

a new item
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9.5 Disposal

Confirm the notes described in the Signal Quality Analyzer Series
Installation Guide and observe national and local regulations when
disposing of the MU183040A/41A/40B/41B.




Chapter 10 Troubleshooting

This chapter describes how to check whether a failure has arisen when
an error occurs during the operation of the MU183040A/41A/40B/41B.

10.1 Problems Discovered during Module Replacement ... 10-2
10.2 Handling Suspected Failure..............cccoovvveveieiiiinnne, 10-2
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10.1 Problems Discovered during Module Replacement
Table 10.1-1 Remedies for problems discovered during replacement of MU183040A/41A/40B/41B

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 MU183040A/41A/40B/41B, access to
“MP1800 Series Signal Quality” on your Web site
(https://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.

10.2 Handling Suspected Failure

e Synchronization cannot be established (error measurement cannot be

performed)

Table 10.2-1

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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10.2 Handling Suspected Failure

Table 10.2-1 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 difference value should be within 3 V.
the 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

1s available in a separate file on the PDF 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. There are four types of mark ratios: 1/2, 1/4, 1/8,
and 0/8 (all 0). 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 Generati.ng Pattern generation block diagram
polynominal
®
27-1 1+ X6+ X7
123456 7]+> Output
29-1 1+ X5+ X9
2314567818 >Outeut
X |
S R ™ S 7Y Y ) Sem— ﬂomput
©
2151 1 + X14 + X15
o 1ot frs> Output
S N L 1 P ¥ 1) 1 e g output
o)
— X1+ X
R N - 2> ouput
oD
2311 1+ X28 + X31

27 318> output

: Shift register

@: Exclusive OR




A.2 Zero Substitution Pattern

A.2 Zero Substitution Pattern

7 bits

11 bits

13 bits

10000040

10000040

10000040

10000040

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 0 to 1.

0000011 <—

000000010

Figure A.2-1 Zero-substitution pattern
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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 MU183040A/41A/40B/41B.

Selecting “Initialize” from the File menu resets all setting items to their

initial values

Table B.1-1 List of initial settings
Function Main Category | Sub-Category Individual Setting Item Initial Setting
Result Switch of Setting display format Gating
setting 1tems 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
Start of Error/Alarm measurement -
Stop of Error/Alarm measurement —
Measurement | Measurement | Measurement period unit (Unit) Time
Perlqd 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-synchroni Re-synchronization execution ON
zation Threshold for automatic synchronization INT
(Auto Sync) X
function
Synchronizatio | Synchronization method Invalid
n method Unique pattern length for frame 64 bits
(Sync Control) synchronization
PRGM pattern start position 1 bit
Edit of synchronization mask pattern AllO
Measurement | Bit error/alarm measurement processing Insertion/Omission
Condition method
(Erro.r/Alarm Interval for EI and EFI measurements 100 ms
Condition)
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Table B.1-1 List of initial settings (Cont'd)
Function Main Category | Sub-Category Individual Setting Item Initial Setting

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 Single-Ended
Differential type Independent
Data/XData selection Data
Data input threshold -0.500 V
XData input threshold —0.500 V
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

Standard for Recovered Clock Bitrate Variable

(MU183040B/41B-x22/
x23)

Recovered Clock Bitrate

28.000 000 Gbit/s
(MU183040B/41B-x22/
x23)

Loop Bandwidth 17 MHz
(MU183040B/41B-x22)
The value of division for calculating the 1667

Loop Bandwidth

(MU183040B/41B-x23)

Clock phase unit

mUI

Clock phase variable (mUI) 0 mUI

Clock phase variable 0.00 ps

Clock phase calibration -
Clock phase reference OFF
Clock phase variable (reference mUI) 0 mUI
Clock phase variable (reference ps) 0.00 ps
Clock phase variable (Jitter Input) OFF

Items shared with the pulse pattern generator are omitted. See
Appendix B List of Initial Settings of the MU183020A 28G/32G bit/s
PPG MU183021A 28G/32G bit/s 4 ch PPG Operation Manual for

details.
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Table B.1-1 List of initial settings (Cont'd)
Function Main Category Sub-Category Individual Setting Item Initial Setting
Capture Capture Capture block division number setting 128
Conditions Capture trigger selection Match Pattern
Setting Screen Capture storing position selection Top
Capture trigger match pattern length 4 bits
setting
Capture trigger pattern format selection HEX
Capture trigger mask pattern editing AllO
Capture trigger match pattern editing AllO

Capture Result

Selection of how to acquire capture result

Capture Block

Acquisition Specifying start block to acquire capture 1
result
Specifying block count to acquire capture 1
result
Capture Result | Display Table
Bit Pattern
Display Format HEX
Capture Result | Setting line wrapping length of capture 256
Bitmap Display | data
Setting data thinning rate x1
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Table B.1-1 List of initial settings (Cont'd)
Function Main Category Sub-Category | Individual Setting Item Initial Setting
Miscl 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
2ch Combination:
Default x 2
4ch Combination:
Default x 4
Burst cycle 12,800,000
2ch Combination:
Default x 2
4ch Combination:
Default x 4
Synchronized Auxiliary output 1/N Clock
output Setting auxiliary output 1/N Clock 64
(Aux Output) Synchronized output position 1
(for Data, 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)
Aux Input Connector External Mask
(Repeat)
Burst (Burst)
Measurement Measurement restart upon input threshold | OFF
restart condition | change
(Measurement Measurement restart upon clock phase OFF
Restart) change
Misc2 Combination Operation Independent
settings Number of Combination channels 2ch
Grouping Setting | Grouping item setting Datal-2
(MU183040A/B)
Datal-4
(MU183041A/B)
Input OFF
Pattern OFF
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 Restriction on Use of Other Modules

When MU183040A/41A/40B/41B or MU183020A/MU183021A is set to
slot, following module cannot be used simultaneously.

e MU181020A 12.5 Gbit/s PPG
e MU181020B 14 Gbit/s PPG

e MU181040A 12.5 Gbit/s ED
e MU181040B 14 Gbit/s ED

Note:
For MX180000A Installer Version 7.04.00 or after, simultaneous
use 1s available among some combinations of 32Gbit/s PPG or ED
and 12.5/14Gbit/s PPG or ED.
For details, refer to the release notes.

C.2 Combination Function Configuration

This section describes the requirements for executing the Combination
function by using multiple MU183040A/41A/40B/41B modules.

The following requirement must be satisfied to execute the Combination
function:

Requirement for enabling the Combination function
e The model is the MU183040A/B-x20 or MU183041A/B.
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C.3 Settings Common in Combination System

When the MU183040A/41A/40B/41B 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
Fsuit:t?gn Main Category Sub-Category Individual Setting Item In%z:‘;z:{qt
Result Switch of setting Setting display format Independent
items Result display format Independent
Time display format Independent
Error/Alarm Error/Alarm measurement | Independent
display result zoom display
Error/Alarm measurement Common
result sub window
open/close
Start of Error/Alarm measurement Common
Stop of Error/Alarm measurement Common
Measurement | Measurement Measurement period unit (Unit) Common
period (Gating) Measurement period time Common
Clock count for measurement period Common
Error count for measurement period Common
Block count for measurement period Common
Measurement processing method (Cycle) Common
Measurement result data display (Current) Common
Known data processing method (Calculation) Common
Known data display update cycle Common
Re-synchronization | Re-synchronization execution Common
(Auto Sync) Threshold for automatic synchronization Common
function
Synchronization method Common
Synchronization Synchronization method Common
method Unique pattern length for frame Common
(Sync Control) synchronization
PRGM pattern start position Common
Edit of synchronization mask pattern Common
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Table C.3-1 Common/independent Setting Items in Combination System (Cont'd)
F?;t(tzlt?c?n Main Category Sub-Category Individual Setting Item In?jzr:el::lgﬁt
Measure-ment | Measurement Interval for EI and EFI measurements Common
(Continued) condition
(Error/Alarm
Condition)
Pattern* Mask Block Window execution Common
Block Window setting Common
Bit Window execution Common
Bit Window bit string setting Common
External Mask ON/OFF Common
Input Data input Input condition Independent
Differential type Independent
Data/XData selection Independent
Data input threshold Independent
XData input threshold Independent
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
Clock Input Selection Common
Standard for Recovered Clock Bitrate Common
Recovered Clock Bitrate Common
Loop Bandwidth Common
The value of division for calculating the Loop Common
Bandwidth
Clock phase unit Independent
Clock phase variable (mUI) Independent
Clock phase variable (ps) Independent
Clock phase calibration Independent
Clock phase reference Independent
Clock phase variable (reference mUI) Independent
Clock phase variable (reference ps) Independent
Clock phase variable (Jitter Input) Common

Settings shared by the PPG are omitted here. For details, refer to

the MU183020A 28G/32G bit/s MU183021A 28G/32G bit/s 4ch Pulse

Pattern Generator Operation Manual.
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Table C.3-1 Common/independent Setting Items in Combination System (Cont'd)
F?Jitctzlt?gn Main Category Sub-Category Individual Setting Item |n%2g]:132{1t
Capture Capture Capture block division number setting Common
Conditions Capture trigger selection Common
Setting Screen Capture storing position selection Common
Capture trigger match pattern length setting Common
Capture trigger pattern format selection Common
Capture trigger mask pattern editing Common
Capture trigger match pattern editing Common
Capture Result Selection of how to acquire capture result Common
Acquisition Specifying start block to acquire capture Common
result
Specifying block count to acquire capture Common
result
Capture Result Bit Pattern Display Common
Capture Result Setting line wrapping length of capture data Common
Bitmap Display Searching error position Common
Setting data thinning rate Common
Capture Result Searching error position Common
Block Display
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Table C.3-1 Common/independent Setting Items in Combination System (Cont'd)
F?Jitctzlt?gn Main Category Sub-Category Individual Setting Item Infizr:;(cjg;t
Miscl Signal generation | Signal generation method Common
(Pattern Burst signal input Common
Sequence) Burst trigger delay Common
Burst trigger delay automatic adjustment Common
Burst signal interval Common
Burst cycle Common
Synchronized Auxiliary output Common
output (Aux Setting auxiliary output 1/N Clock Common
Output) Synchronized output position (for Data, Common
PRBS, and Zero Substitution pattern)
Block No. of synchronized output position Common
(for Mixed-Data pattern)
Row No. of synchronized output position (for Common
Mixed-Data pattern)
Aux Input Connector Common
Measurement Measurement restart upon input threshold Common
restart condition change
(Measurement Measurement restart upon clock phase Common
Restart) change
Misc2 Combination Operation Common
Setting Combination Common
Grouping Setting | Grouping item setting Common
Auto Auto Adjust Item Common
measurement Slot selection Independent
Auto Search Measurement mode Common
Ttem Common
Slot selection Independent
Eye Diagram/ All items Independent
Eye Margin/
Bathtub/Q
measurement
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D.1 Performance Test Result Sheet

Document number:

Test Location:

Date:

Test person in charge:

Product name:

Serial number:

Software version:

Option:

Power voltage: \Y

Power frequency: Hz

Ambient temperature °C

Relative humidity %

Instruments used:  Model name Serial number
Model name Serial number
Model name Serial number
Model name Serial number

Remarks
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D.1.1 MU183040A 28G/32Gbit/s ED

Equipment Name: MU183040A 28G/32G bit/s ED
Serial No.:

Ambient Temperature: °C

Relative Humidity: %

Table D.1.1-1 Operating Frequency Range

Mark ratio: 1/2

2~1'n=17,9, 10, 11, 15, 20, 23, 31

Option Configuration Specification Results
MU183040A No errors occur within the range from 2.4 to 28.1 GHz.
(Without Option x01)
MU183040A-x01 No errors occur within the range from 2.4 to 32.1 GHz.
Table D.1.1-2 Input level range
Option Configuration Specification Results
MU183040A-x10/x20 | Input amplitude: 0.25t0 2.0 Vp-p
Threshold voltage:
No error within the range from —3.5 to +3.3 V.
Table D.1.1-3 Test pattern
Results
Test Pattern settings Specification
Data 1 Data 2
PRBS No errors occur.
Length

Zero-Substitution
Length

2n1:n=7,9, 10, 11, 15, 20, 23
onin=7,9, 10, 11, 15, 20, 23

No errors occur.

Table D.1.1-4 Error detection

Results
Item Specification
Data 1 Data 2
Error rate (ER) 1.0000E-11
Error count (EC) 1.0000E-00
Error free interval (EFT) 99.9900%
Error interval (EI) 1
Clock frequency (Frequency) 999 500 to 1 005 000 kHz




D.1 Performance Test Result Sheet

D.1.2 MU183041A 28G/32G bit/s 4ch ED

Equipment Name: MU183041A 28G/32G bit/s 4ch ED
Serial No.:

Ambient Temperature: °C

Relative Humidity: %

Table D.1.2-1 Operating Frequency Range

Option Configuration Specification Results
MU183041A No errors occur within the range from 2.4 to 28.1 GHz.
(Without Option x01)
MU183041A-x01 No errors occur within the range from 2.4 to 32.1 GHz.
Table D.1.2-2 Input level range
Option Configuration Specification Results
MU183041A Input amplitude: 0.25t0 2.0 Vpp
Threshold voltage:
No error within the range from —3.5 to +3.3 V.
Table D.1.2-3 Test pattern
Results
Test Pattern settings Specification
Data 1 Data 2 Data 3 Data 4
PRBS No errors occur.
Length

Mark ratio: 1/2

2n—1'n=17,9, 10, 11, 15, 20, 23, 31

Zero-Substitution
Length

onin=7,9, 10, 11, 15,

2-1:n=17,9, 10, 11, 15, 20, 23

No errors occur.

20, 23

Table D.1.2-4 Error detection

Results

Item Specification
Data 1 Data 2 Data 3 Data 4
Error rate (ER) 1.0000E-11
Error count (EC) 1.0000E-00
Error free interval (EFI) 99.9900%
Error interval (EI) 1

Clock frequency (Freque

ncy) | 999 500 to 1 005 000 kHz
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D.1.3 MU183040B 28G/32Gbit/s High Sensitivity ED

Equipment Name: MU183040B 28G/32G bit/s High Sensitivity ED
Serial No.:

Ambient Temperature: °C

Relative Humidity: %

Table D.1.3-1 Operating Frequency Range

Option Configuration Specification Results
MU183040B No errors occur within the range from 2.4 to 28.1 GHz.

(Without Option x01)

MU183040B-x01 No errors occur within the range from 2.4 to 32.1 GHz.

Table D.1.3-2 Input level range

Option Configuration Specification Results
MU183040B-x10/x20 | Input amplitude: 0.05to 1.0 Vp-p

Threshold voltage:

No error within the range from —3.5 to +3.3 V.

Table D.1.3-3 Test pattern

Results

Test Pattern settings Specification
Data 1 Data 2

PRBS No errors occur.
Length
2n-1:n=17,9, 10, 11, 15, 20, 23, 31
Mark ratio: 1/2

Zero-Substitution No errors occur.
Length
2n-1:n=17,9, 10, 11, 15, 20, 23
2n:n=17,09 10, 11, 15, 20, 23

Table D.1.3-4 Error detection

Results
Item Specification
Data 1 Data 2
Error rate (ER) 1.0000E-11
Error count (EC) 1.0000E—-00
Error free interval (EFT) 99.9900%
Error interval (EI) 1
Clock frequency (Frequency) 999 500 to 1 005 000 kHz




D.1 Performance Test Result Sheet

D.1.4 MU183041B 28G/32G bit/s 4ch High Sensitivity ED

Equipment Name: MU183041B 28G/32G bit/s 4ch High Sensitivity
ED

Serial No.:

Ambient Temperature: °C

Relative Humidity: %

Table D.1.4-1 Operating Frequency Range

Option Configuration Specification Results
MU183041B No errors occur within the range from 2.4 to 28.1 GHz.

(Without Option x01)

MU183041B-x01 No errors occur within the range from 2.4 to 32.1 GHz.

Table D.1.4-2 Input level range

Option Configuration Specification Results
MU183041B Input amplitude: 0.05 to 1.0 Vp-p

Threshold voltage:

No error within the range from —3.5 to +3.3 V.

Table D.1.4-3 Test pattern

Results
Data 1 Data 2 Data 3 Data 4

Test Pattern settings Specification

PRBS No errors occur.
Length
2-1:n=17,9, 10, 11, 15, 20, 23, 31
Mark ratio: 1/2

Zero-Substitution No errors occur.
Length
2n-1:n=17,9, 10, 11, 15, 20, 23
2n:n=17,9, 10, 11, 15, 20, 23

Table D.1.4-4 Error detection

Results
Item Specification
Data 1 Data 2 Data 3 Data 4
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) | 999 500 to 1 005 000 kHz




Appendix D Performance Test Record Sheet

D-6.



Appendix E Connection Examples for Jitter Measurement

Appendix B describes recommended examples of how to connect
MU183020A, MU183040A/B, MU181500B, and/or MP1825B by using
applicable coaxial cables. When measurement is performed with jitter
added to clock signals by using MU181500B, performance of each
instrument is ensured by connecting as described below.

E.1 Jitter-PPG Connection ........ccccocceeiiiiee e E-2
E.2 Jitter-PPG-ED Connection..........ccccvvvvviiiiiiiiiiiiiiiiiiennn, E-3
E.3 Jitter-PPG-Emphasis Connection............cccccceeeriinnneee. E-5
E.4 Jitter-PPG-Emphasis-ED Connection................ccceeec.. E-7

E.5 Jitter-2ch PPG-Two Emphasis Units Connection....... E-10
E.6 Jitter-2ch PPG-Two Emphasis Units-ED Connection.E-13




Appendix £ Connection Examples for Jitter Measurement

E.1 Jitter-PPG Connection

[Equipment configuration]

MU183020A
MU181500B
DUT

[How to connect instruments, Cable length requirements]

1. Connect a synthesizer and MU181500B’s Ext. Clock Input connector.
The cable length is not especially specified.

2.  Connect MU181500B’s Jittered Clock Output connector and
MU183020A’s Ext. Clock Input connector. The cable length is not
especially specified.

3, 4. Use a J1551A coaxial skew match cable (applicable part, pair cable,
0.8 m) to connect MU183020A’s Data OQutput and XData Output
connectors to a DUT.

MU183020A
32G PPG

(3]

MU181500B
Jitter Modulation
Source

. | ===
Jittered Clock | [2] I

&;‘@ ."\'& ';_’é. rft &

o -é‘}\'y__

en gl sk

e e T I T

R,
il A
' h@:l‘ D@A I |.
50 |
1]

DUT Synthesizer
Delay a

\ 4

Figure E.1-1 Jitter-PPG Connection Example




E2 Jitter-PPG-ED Connection

E.2 Jitter-PPG-ED Connection

[Equipment configuration]
MU183020A

MU183040B

MU181500B

DUT

[How to connect instruments, Cable length requirements]

1. Connect a synthesizer and MU181500B’s Ext. Clock Input connector.
The cable length is not especially specified.

2.  Connect MU181500B’s Jittered Clock Output connector and
MU183020A’s Ext. Clock Input connector. The cable length is not
especially specified.

3, 4. Use a J1551A coaxial skew match cable (Pair cable, 0.8 m) to
connect MU183020A’s Data Output and XData Output connectors to
a DUT.

5, 6. Use a J1551A coaxial skew match cable (Pair cable, 0.8 m) to
connect MU183040B’s Data Input and XData Input connectors to a
DUT.

7. Anritsu recommends use of the MU183040B Clock Recovery
Option-x22/x23 to supply clock signals to ED. If the option is used,
you don’t need to connect Cable [7]. If the option is not used, connect
the MU183020A’s Clock Output connector and MU183040B’s Ext.
Clock Input connector with a cable having a length equivalent to the
sum of the following:

e Length of the cable that connects MU183020A’s Data Output
connector and MU183040B’s Data Input connector.

e Length of the cable that has a length corresponding to a DUT
delay amount.
In the following example, a cable having a length of (1.6m + o)
1s used to connect the connectors:
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Jittered Clock : [_2]_

MU183020A
32G PPG

MU183040A
32G ED

(3]

MU181500B
Jitter Modulation
Source

Synthesizer

Figure E.2-1 Jitter-PPG-ED Connection Example




E.3 Jitter-PPG-Emphasis Connection

E.3 Jitter-PPG-Emphasis Connection

[Equipment configuration]

MU183020A

MU181500B

MP1825B

DUT

J1615A Coaxial Cable Set (Jitter-PPG-Emphasis)

[How to connect instruments, Cable length requirements]

1. Connect a synthesizer and MU181500B’s Ext. Clock Input connector.
The cable length is not especially specified.

2. Connect MU181500B’s Jittered Clock Output connector and
MU183020A’s Ext. Clock Input connector. The cable length is not
especially specified.

3. Use a coaxial cable (applicable part, 0.8 m, K connector) to connect
MU183020A’s Data Output connector and MP1825B’s Data Input
connector.

4. Use a coaxial cable (applicable part, 1.3 m, K connector) to connect
MU183020A’s Clock Output connector and MP1825B’s Clock Input
connector. Then, on the Misc2 tab of MU183020A, select Full Rate
Clock in the Output Clock Rate box. (Figure E.3-2)

5, 6. Use a J1551A coaxial skew match cable (applicable part, pair cable,
0.8 m) to connect MP1825B’s DataOutput and XData Output
connectors to a DUT.
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il2]

MU183020A AT
32G PPG -J_ BB, Tty '@
Jittered Clock

I
1 1/1 Clock
I (Jittered)

MU181500B 0 e R LG
Jitter Modulation 0 T e
Source -r . S

]
1

® /NCRSUMNP18)5E ™ ™ ®
Synthesizer

DUT o
Delay a o T
> [5] i

[olNe] @

[6] - ]

Front Panel Rear Panel

MP1825B 4Tap Emphasis
Figure E.3-1 Jitter-PPG-Emphasis Connection Example

Output | Pattern | Error Addtion | Misc1  Mise2 |

—Clock Setting
Clock Source ILIn'rt1 -Slot: M E1 5008 j

Bit Rate |12.5IZIIIIIIIEIEI _I? Ghitfts  Offzet IEI _% [

Output Clock Rate el

Reference Clock  |Internal j

Figure E.3-2 Output Clock Rate Setting on the Misc2 Tab of
MU183020A




E.4 Jitter-PPG-Emphasis-ED Connection

E.4 Jitter-PPG-Emphasis-ED Connection

[Equipment configuration]

MU183020A

MU183040B

MU181500B

MP1825B

DUT

J1615A Coaxial Cable Set (Jitter-PPG-Emphasis)

[How to connect instruments, Cable length requirements]

1.

5, 6.

7, 8.

Connect a synthesizer and MU181500B’s Ext. Clock Input connector.
The cable length is not especially specified.

Connect MU181500B’s Jittered Clock Output connector and
MU183020A’s Ext. Clock Input connector. The cable length is not
especially specified.

Use a coaxial cable (applicable part, 0.8 m, K connector) to connect
MU183020A’s Data Output connector and MP1825B’s Data Input

connector.

Use a coaxial cable (applicable part, 1.3 m, K connector) to connect
MU183020A’s Clock Output connector and MP1825B’s Clock Input
connector. Then, on the Misc2 tab of MU183020A, select Fullrate in
the Qutput Clock Rate box. (Figure E.3-2)

Use a J1551A coaxial skew match cable (applicable part, pair cable,
0.8 m) to connect MP1825B’s Data Output and XData Output
connectors to a DUT.

Use a J1551A coaxial skew match cable (applicable part, pair cable,
0.8 m) to connect a DUT with MU183040B’s Data Input and XData
Input connectors.

9.10 Anritsu recommends use of the MU183040B Clock Recovery

Option-x22/x23 to supply clock signals to ED. If the option is used,
you don’t need to connect Cables [9] and [10]. If the option is not
used, connect MU183020A’s AUX Output connector and MP1825B’s
Doubler Input connector, and MP1825B’s Doubler Output connector
and MU183040B’s Ext. Clock Input connector respectively with each

cable having a length equivalent to the sum of the following:

e Length of the cable that connects MP1825B’s Data Output
connector and MU183040B’s Data Input connector.

e (Length of the cable that has a length corresponding to DUT
delay amount) — 0.5 m.
In the following example, a cable having a length of (1.6 m — 0.5

E-7
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MU183020A
32G PPG

MU183040A
32G ED

MU181500B
Jitter Modulation
Source

m + o) is used. Then, on the Miscl tab of MU183020A, set the
clock rate to 1/4 Clock in the AUX Output area. (Figure E.4-2.)

& ——

”@'

i

®
B | .. H/1 Clock
buT [7] 9. (Jittered)
Delay a m o o e RS
i [5] B,
[6] T—= —
Front Panel Rear Panel

MP1825B 4Tap Emphasis

Figure E.4-1 Jitter-PPG-Emphasis-ED Connection Example

1 [1]

Synthesizer




E.4 Jitter-PPG-Emphasis-ED Connection

Output | Pattern | Error Addtion  Misct |r-.-1isc:2 |

—Pattern Sequence

Pattern SequenceIRepeat vI Source Ilnternal j
Data Sequence IRestar‘t VI

Pattern Length>< Egﬁ;{;‘ >< XSSX X

Gating Output
Pulze Width 4—m hits
Delay o | 0 E bitz

Fi 'Y
L. C. M. (Pattern Lenoth, 128*N)

— &L Input
AL Input |Errar njection |
ALK Output
AUX Outpt |1 Clock = [T = e

Figure E.4-2 AUX Output Setting on the Misc1 Tab of MU183020A




Appendix £ Connection Examples for Jitter Measurement

E.5 Jitter-2ch PPG-Two Emphasis Units Connection

[Equipment configuration]

MU183020A-22/23 2ch PPG

MU181500B

MP1825B-02 (Two units)

DUT

J1618A Coaxial Cable Set (Jitter-2chPPG-Emphasis)

[How to connect instruments, Cable length requirements]

1.

3, 4.

6, 7.

8, 9.

Connect a synthesizer and MU181500B’s Ext. Clock Input connector.
The cable length is not especially specified.

Use a coaxial cable (applicable part, 0.9 m, K connector) to connect
MU181500Bs Jittered Clock Output connector and MU183020A’s
Ext. Clock Input connector.

Use coaxial cables (applicable part, 0.8 m, K connector) to connect
MU183020A’s Data Outputl and Data Output2 connectors
respectively with the Data Input connector of each MP1825B No.1
and 2. Then, on the Misc2 tab of MU183020A, select Halfrate in the
Output Clock Rate box. (Figure E.5-2)

Use a coaxial cable (applicable part, 0.3 m, APC 3.5mm connector) to
connect MU181500B’s Jittered Clock Output connector and AUX
Input connector.

Use coaxial cables (applicable part, 0.8 m, APC 3.5 mm connector) to
connect MU181500B’s Reference Clock Output connectors
respectively with the Doubler Input connector of each MP1825B
No.1 and 2.Then, connect MP1825B’s Doubler Output and Clock
Input connectors with the semi-rigid coaxial cable that comes with
MP1825B. After that switch MU181500B’s AUX clock input signal to
AUX Input and set the Reference Clock to 1/1. (Figure E.5-3)

Use J1439A coaxial cables (applicable part, 0.8 m) to connect the
Data Output connector of each MP1825B No.1 and 2 to a DUT.

E-10



E.5 Jitter-2ch PPG-Two Emphasis Units Connection

MU183020A

32G PPG |

DUT (a=pB)
~>» Root A (Delay a)

>| Root B (Delay B)

5 e o 2 Clock (Clean)
MU181500B 3 sy O Y 0% O el )
Jitter Modulation ik - % Clock (Jittered) = 1
Source ' sT Ty e -0 Synthesizer

[8]
® AnCRSUBPIELE ®| [® =fiim ® ® ANCRSUMIPIELE™ = ®
- f Jittered Clock
fe) g i
e S F e
8.0 @) Al
[] 33 [ CF w
® 8| o ] ® ® Y e
— ] — ]
Attached Cable Attached Cable
Front Panel Rear Panel Front Panel Rear Panel

MP1825B 4Tap Emphasis-1 MP1825B 4Tap Emphasis-2

Figure E.5-1 Jitter-2ch PPG-Two Emphasis Units Connection Example

Output | Pattern | Error Adeition | Miss1  Misc2 |

—Clock Setting

Clack Source |Unit! Slot&:MU1815008 > |

Bit Rate I 12500000 _% Ghitts  Offset I a _l; pRM

Cutput Clock Rate gl

Reference Clack Ilnternal ¥ I

Figure E.5-2 Output Clock Rate Setting on the Misc2 Tab of
MU183020A
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Fle View Hep 1S B BT = S e = T R T L [

Pattern Generatar |

Synthesizer
bl

Lnit1: St 2:hLA 81 0008, 1 | 10Hz |
£ 250 000 kHz ' oooou |

320G PRPG

| Reference Clock |
18

0 000 kHz

. 33030 Hrzn
Triger | ! (o] ! - Ph
1i@ Signal
M 52
| 10Hz
0.000 Ui
Ext Jitter Input
AL Input

Sub-rate Clock
118 :

781 kHz

USE Connected.

Figure E.5-3 Setting MU181500B’s AUX and Reference Clock
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E.6 Jitter-2ch PPG-Two Emphasis Units-ED Connection

E.6 Jitter-2ch PPG-Two Emphasis Units-ED Connection

[Equipment configuration]

MU183020A-22/23 2ch PPG

MU181500B

MP1825B-02 (Two units)

MU183040B-20 2ch ED

DUT

J1618A Coaxial Cable Set (Jitter-2chPPG-Emphasis)

[How to connect instruments, Cable length requirements]

1. Connect a synthesizer and MU181500B’s Ext. Clock Input connector.
The cable length is not especially specified.

2. Use a coaxial cable (applicable part, 0.9 m, K connector) to connect
MU181500B’s Jittered Clock Output connector and MU183020A’s
Ext. Clock Input connector.

3, 4. Use coaxial cables (applicable part, 0.8 m, K connector) to connect
MU183020A’s Data Outputl and Data Output2 connectors
respectively with the Data Input connector of each MP1825B No.1
and 2. Then, on the Misc2 tab of MU183020A, select Halfrate in the
Output Clock Rate box. (Figure E.5-2)

5. Use a coaxial cable (applicable part, 0.3 m, APC 3.5mm connector) to
connect MU181500B’s Jittered Clock Output connector and AUX
Input connector.

6, 7. Use coaxial cables (applicable part, 0.8 m, APC 3.5 mm connector) to
connect MU181500B’s Reference Clock Output connectors
respectively with the Doubler Input connector of each MP1825B
No.1 and 2. Then, connect MP1825B’s Doubler Output and Clock
Input connectors with the semi-rigid coaxial cable that comes with
MP1825B. After that switch MU181500B’s AUX clock input signal to
AUX Input and set the Reference Clock to 1/1. (Figure E.5-3)

8, 9. Use J1439A coaxial cables (applicable part, 0.8 m) to connect the
Data Output connector of each MP1825B No.1 and 2 to a DUT.

10, 11. Use J1439A coaxial cables (applicable part, 0.8 m) to connect a
DUT with MU183040B’s Data Inputl and Data Input2 connectors.

12. Anritsu recommends use of the MU183040B Clock Recovery
Option-x22/x23 to supply clock signals to ED. If the option is used,
you don’t need to connect Cable [12]. If the option is not used,
connect the MP1825B’s Clock Buffer Output connector and
MU183040B’s Ext. Clock Input connector with a cable having a

length equivalent to the sum of the following:

E-13
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e Length of the cable that connects MP1825B’s Data Output
connector and MU183040B’s Data Input connector.

e (Length of the cable that has a length corresponding to DUT
delay amount (o ~ p)) + 0.5 m.
In the following example, a cable having a length of (1.6 m + 0.5
m + o) is used.

MU183020A
32G PPG
DUT(a=p) MU183040A
Root A (Delay a) 32G ED
Root B (Delay B)
— o e 2 Clock (Clean)
MU181500B . W AR ==
Jitter Modulation g . 4 "% Clock (Jittered 1]
Source ‘ - — = = = - R — — — — = Svnthesizer
] | Wiwres 1Z
[8] [er! Y
® ANCRSUm\P1§753 ™ = ® e ® /NCRSURME (5755 =
o Jittered Clock
0 0 T T
T g0 © 1 n: O 8,6 ©
® [} ® @[.., J, ® 50
J — T 4 — —J
Attached Cable Attached Cable
Front Panel Rear Panel Front Panel Rear Panel
MP1825B 4Tap Emphasis-1 MP1825B 4Tap Emphasis-2

Figure E.6-1 Jitter-2ch PPG-Two Emphasis Units-ED Connection Example
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Appendix F' How to Use PAM Function

This section explains how to use the PAM (Pulse Amplitude Modulation)

function.
F.1  BER Measurement of PAM Signal...........cc.cccoveiernnnen. F-2
F.2 SettingPPG ... F-6
F.3  Setting ED.....cccciiiiieiei e F-10

F-1



Appendix I How to Use PAM Function

F.1 BER Measurement of PAM Signal

MU183020A

This section explains PAM4 signal generation and BER measurement. In
the example here, the MU183020A 32G 2ch PPG and the MZ1834B
4PAM Converter are used to generate PAM signal, and the MU183040B
32G High Sensitivity ED is used for BER measurement of PAM signal.

Mﬂ‘!iﬂlﬂl 286/326811/s PPG
Dats Qutpat! onvun Data Griini2 uxouxz Gatisg Ostput x Clock Oatpat  Bxt Glack Iapat
DN 0 | e®e @@ @ @ (e e |
3 - 0/-0.

= -1V A n/nst mach}»A 0. 3-1. 0ve-p A\
MZ1834B
MU183040B
[ 2ol o 1030404 286/326bi /¢ 1D
Allvli AIII" mwn Bzt Cl Tepst
o oo e(De e(e o(e
0. 25-2. 0V- »A -1V A 0/-0. 6V A\ 0/-0. 5V A DERNITSY. N

Figure F.1-1

PAM Signal and Connection Example for BER Measurement

Figure F.1-2 shows PAM4 signals generated in PPG1 and PPG2 patterns.
32G PPG Data output is PPG1, Data2 output is PPG2, and MZ1834B
output is PAM4.

Threshold1 to Threshold3 on the left side of the PAM4 waveform are the
threshold voltages to judge PAM4 amplitude values. For PAM4 has four
values, three different threshold voltages, Threshold1 to 3, are required
to distinguish each voltage value. The 32G ED measures the BER of
these three threshold values.

When using one ED, perform BER measurement three times changing
the threshold voltage from Threshold1 to Threshold3.

If divide and input PAM4 signals into three EDs, the BER can be
measured at only one time by setting values of Threshold1 to 3 for the
three EDs respectively.




F.1 BER Measurement of PAM Signal

PPG1 0 0 1 1 1 0 1 0 0
PPG2 0 1 0 1 0 0 1 1 0

PAM4 00 01 10 1 10 00 11 01 00

Threshold1——————— W ———% _______

Threshold2————-—-—/~———-———————— e P o N

e fe ek N

Figure F.1-2 PAM Signals and Thresholds at BER Measurement

The Threshold2 pattern is the same as the PPG1 pattern. The PPG2
pattern appears half in the Thresholdl area and half in the Threshold3
area.

The PPG2 pattern is marked with blue shaded areas in Figure F.1-2.
The PPG2 pattern appears in the Threshold3 area when Threshold2 is 0
(low) and in the Threshold1 area when Threshold2 is 1 (high).

Because the data patterns for Threshold1 and 3 are generated from one
PPG and divided into two, the BER measured by these thresholds is
incorrect. However, when patterns expected for each threshold are
already known, the BER of PAM signal can be measured by setting the
patterns on the ED.

For details of PAM signal generation, refer to the Application Note
entitled PAM (Pulse Amplitude Modulation) Signal Generation for QAM
Transmission.



http://www.anritsu.com/en-US/test-measurement/support/downloads/application-notes/dwl009955
http://www.anritsu.com/en-US/test-measurement/support/downloads/application-notes/dwl009955
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The following describes how a non-linear PAM4 signal is generated by
using two MU183020A 2ch PPGs and one MZ1838A 8PAM Converter.
MU183020A (2 units)

Dais Outpsti  Data Ouipsit
AN

nl-mmum 266/326b11/+ 7RG
Clack Output Bxt Clack Iaput
000 0 Oo 00
-0, 5V A\ u.;\.nvnlA n.;wunm

®lxed)

Gating Outsut

nl-luvmuzu 206/326b11/+ PPG

Az lapat ut Clock Ostput Bat Closk Imput

oo oo o 0 oo oo o(Je
[ LY N -1V A 0/~ VA o.)\o»-A 0. 3-1. OV»-

®ixed)

MZ1838A

Figure F.1-3 Non-Linear PAM4 Signal Connection Example

Figure F.1-4 shows a non-linear PAM4 signal generated from PPG1,
PPG2, and PPG3 patterns. Depending on where patterns are output,
they are called as follows:

e PPG1: Data 1 of 32G PPG 1

e PPG2: Data 2 of 32G PPG 1

e PPG3: Data 1 of 32G PPG 2

e PAM4: MZ1838A

When increasing the eye opening of the Upper pattern that corresponds
to Threshold1, the PPG3 pattern, which emphasizes only the blue-shaded
portions shown in Figure F.1-4, is added to the non-linear PAM4 signal.




F.1 BER Measurement of PAM Signal

PPG1 0 0 1 1 1 0 1 0 0
PPG2 0 1 0 1 0 0 1 1 0
PPG3 0 0 0 1 0 0 1 0 0

PAM4 00 01 10 11 10 00 11 01 00

Figure F.1-4 Image of How Non-Linear PAM4 Signal Is Generated
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F.2 Setting PPG

This section explains how to set PPG when generating PAM waveform.

1. Click the Misc2 tab.
2.  Click Setting.

[1:1:1] 2851326 dch F'PG

Output | Pattern | Error Addiion | Pre-Cade | Misc1| [Misc2

Reference Clock Ilrrternal - I

~ Clock Setting
Clock Source |Una1:S|otE:MU1B1DDDB _-J
Bt Rate 32100000 =+ Ghitis Offsst Ig 3: ppm
Cutput Clock Rate |Halrrme '|

~ Operation Cy
Cembination Setting - . p— o0
Operation Combination Cancel
e el ) M— e |
- Syr 2ch CH Sync
Data interface Combination

Data 1
Data 2

2ch PPG

Data 3
Data 4

2ch PPG

Figure F.2-1 Combination Setting

3. Check Combination and select 2ch.

Table F.2-1 PPG Setting for Pattern
Pattern Pattern File for PPG1 Pattern File for_PPG3 Pattern File for_PPG3
and PPG2 (For Upper Variable) (For Lower Variable)

PRBS7 No file. PN7_TxUpper.txt PN7 TxLower.txt
PRBS9 Test Pattern [PRBS] | PN9_TxUpper.txt PN9_TxLower.txt
PRBS10 is used. PN10_TxUpper.txt PN10_TxLower.txt
PRBS11 PN11_TxUpper.txt PN11_TxLower.txt
PRBS15 PN15_TxUpper.txt PN15 TxLower.txt
PRBS20 PN20_TxUpper.txt PN20_TxLower.txt
PRBS23 — —
PRBS31 - -




F.2 Setting PPG

Table F.2-1

PPG Setting for Pattern (Cont’d)

Pattern

Pattern File for PPG1

Pattern File for PPG3

Pattern File for PPG3

and PPG2 (For Upper Variable) (For Lower Variable)

PRBS13Q*1.*2 PRBS13Q.txt - -
GrayPRBS13Q*1*3 | GrayPRBS13Q.txt - -

PRQS10 PRQS10.txt PRQS10_TxUpper.txt PRQS10_TxLower.txt
SSPR SSPR.txt SSPR_Tx_Upper.txt SSPR_Tx_Lower.txt
JPO3A JPO3A.txt - -

JP03B JP03B.txt - -
Squarewave Squarewave.txt — —

QPRBS13-CEI

QPRBS13-CELtxt

QPRBS13-CEI_TxUpper.t
xt

QPRBS13-CEI_TxLower.
txt

GrayQPRBS13-CEI

GrayQPRBS13-CEILtxt

GrayQPRBS13-CEI_TxU
pper.txt

GrayQPRBS13-CEI_TxL
ower.txt

QPRBS13-IEEE100
GBASE-KP4_LaneX
(X=0 to 3)

QPRBS13-IEEE100GBAS
E-KP4 LaneX.txt

QPRBS13-IEEE100GBAS
E-KP4_LaneX_TxUpper.t
xt

QPRBS13-IEEE100GBA
SE-KP4 LaneX TxLowe
r.txt

GrayQPRBS13-1EE
E100GBASE-KP4 L
aneX (X=0 to 3)

GrayQPRBS13-IEEE100
GBASE-KP4 LaneX.txt

GrayQPRBS13-IEEE100
GBASE-KP4_LaneX_Upp
er.txt

GrayQPRBS13-IEEE100
GBASE-KP4_LaneX_Tx
Lower.txt

GrayPreQPRBS13-1
EEE100GBASE-KP
4 LaneX (X=0to 3)

GrayPreQPRBS13-IEEE1
00GBASE-KP4_LaneX.tx
t

GrayPreQPRBS13-IEEE1
00GBASE-KP4_LaneX_ T
xUpper.txtt

GrayPreQPRBS13-IEEE
100GBASE-KP4 LaneX
_TxLower.txt

Transmitter Lineari
ty

Transmitter_Linearity.txt

GrayPRBS7 GrayPN7.txt GrayPN7_TxUpper.txt GrayPN7_TxLower.txt
GrayPRBS9 GrayPNO9.txt GrayPN9_TxUpper.txt GrayPN9_TxLower.txt
GrayPRBS10 GrayPN10.txt GrayPN10_TxUpper.txt | GrayPN10_TxLower.txt
GrayPRBS11 GrayPN11.txt GrayPN11_TxUpper.txt | GrayPN11_TxLower.txt
GrayPRBS15 GrayPN15.txt GrayPN15_TxUpper.txt | GrayPN15_TxLower.txt
GrayPRBS20 GrayPN20.txt GrayPN20_TxUpper.txt | GrayPN20_TxLower.txt
GrayPRQS10 GrayPRQS10.txt SﬂrayPRQSlO_TxUpper.t )(irayPRQS 10_TxLower.t
GraySSPR GraySSPR.txt GraySSPR_TxUpper.txt | GraySSPR_TxLower.txt
*1: This pattern can be used when using MX180000A Ver. 8.02.04 or
earlier.
*2: Use QPRBS13-CEI instead, when using MX180000A Ver. 8.03.00 or
later.
*3: Use GrayQPRBS13-CEI instead, when using MX180000A Ver.

8.03.00 or later.




Appendix I How to Use PAM Function

Click the Pattern tab. Setting a pattern varies according to a PAM
pattern generated.

Set Test Pattern as follows.
e For PRBS7 to PRBS23, select PRBS and set Length.
e For other than PRBS, select Data and click Edit.

Load a pattern file from the File menu on the Pattern Editor
dialog box in Figure F.2-3.

Output | Error Addition | Pre-Code | Misc1 | Misc2 |

—Test Pattern -§| Data ﬂl LogiC-IPOS j——
PRBS
e ZeroSubstitution M Loading... m
Figure F.2-2 Pattern Setting
Pattern Editor — N “8ee . ~ e ﬂ

o oK
Save(S)... —Focus — - Edit Mode -
= Display Format Marke: Cancel
= € Cursor (¢ Overwrite
Screen Copy(C! = =
py(C) Table v| |Hex ~ OFF € Marker ™ Insert

O T T
Range

L] LL

Data Length

i

+00 +01 +02 +03 +04 +05 +06 +07 +08 +09 +0A +0B +0C +0D +0E +0F +10 +11 +12 +13 +14 +15 +16 +17 +18

0x00000000 ; [00]
0x00000001
0x00000002
0x00000003
0x00000004
0x00000005
0x00000006
0x00000007
0x00000008
0x00000009
0x0000000A
0x00000008
0x0000000C
0x0000000D
0x0000000E
0x0000000F

Cursor Addr  0x00000000

e e
Figure F.2-3 Pattern Editor File Menu
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F.2 Setting PPG

Setting Examples
e To set PRBS15:

1.

2
3.
4

= @

=

o ok W

A

Click Settings on the Misc2 tab.

On the Combination Setting dialog box, select Combination and 2ch.
Select PRBS from the Test Pattern pull down menu.

Set Length to 2415-1.

To set QPRBS13-CEI:

Click Settings on the Misc2 tab.

Select Combination on the Combination Setting dialog box, and
select 2ch.

Click the Pattern tab of Datal.

Select Data from the Test Pattern pull down menu.
Click Edit.

Click File > Open.

Click QPRBS13-CEl.txt in the following folder:
\Pattern Files\PAM_Pattern\QPRBS13-CEI

To set QPRBS13-CEI non-linear pattern (Upper variable):

Configure the Combination setting.

e When using MU183020A 2ch PPG, click File > Combination
Setting, and then in the Channel Synchronization box, select 2ch
Combination.

e When using MU183021A 4ch PPG, click Setting on the Misc2 tab,
and then select 2ch CH Synec.

Configure the Pattern settings.

e When using MU183020A 2ch PPG, click the Pattern tab for Data
1 of Slot 2.

e When using MU183021A 4ch PPG, click the Pattern tab for Data
3.

In the Test Pattern box, select Data.

Click Edit.
Click File > Open.

Click QPRBS13-CEI_TXUpper.txt in the following folder:
\Pattern Files\PAM_Pattern\QPRBS13-CEI




Appendix I How to Use PAM Function

F.3 Setting ED

This section explains how to set the ED when executing BER
measurement of PAM waveform.

As explained in F.1 “BER Measurement of PAM Signal”, an ED pattern
should be changed for Threshold1 to Threshold 3 individually.

For the ED screen operation, refer to 5.14 “PAM BER Measurement”.
1. Click the Misc2 tab of the ED.

2. Click Setting.
3. Click Independent.
4

Click the Pattern tab. How to set a pattern varies according to a
threshold type and a PAM pattern to measure.
e To set Threshold2 pattern to PRBS7 to PRBS23:

Select PRBS and set Length.

e Other cases:
Select Data and click Edit.

Load a pattern file from the File menu on the Pattern Editor
dialog box in Figure F.2-3.

Table F.3-1 ED Setting According to Threshold Type/Pattern

Pattern Type Pattern for Threshold1 Pattern for Threshold2 Pattern for Threshold3
PRBS7 PRBS7_Upper_bin.txt No file. PRBS7_Lower_bin.txt
PRBS9 PRBS9_Upper_bin.txt Test Pattern [PRBS] is PRBS9 Lower_bin.txt
PRBS10 PRBS10_Upper_bin.txt used. PRBS10_Lower_bin.txt
PRBS11 PRBS11_Upper_bin.txt PRBS11_Lower_bin.txt
PRBS15 PRBS15_Upper_bin.txt PRBS15 Lower_bin.txt
PRBS20 PRBS20_Upper_bin.txt PRBS20_Lower_bin.txt
PRBS23*1 PRBS23_Upper_bin.txt PRBS23_Lower_bin.txt
PRBS13Q*2 PRBS13Q_Upper.txt PRBS13Q_Middle.txt PRBS13Q_Lower.txt
GrayPRBS13Q*3 | GrayPRBS13Q_Upper.txt | GrayPRBS13Q_Middle.txt | GraeyPRBS13Q_Lower.txt
PRQS10 PRQS10_Upper.txt PRQS10_Middle.txt PRQS10_Lower.txt
SSPR SSPR_Upper.txt SSPR_Middle.txt SSPR_Lower.txt

*1: The BER value cannot be measured correctly due to the limits of the
Block Window function. The error count of each Threshold 1 and
Threshold 3 will be greater than the expected value because the

Block Window does not mask some of the bits that are not objects of

measurement.

*2: Use QPRBS13-CEI instead, when using MX180000A Ver. 8.03.00 or

later.

*3: Use GrayQPRBS13-CEI instead, when using MX180000A Ver.
8.03.00 or later.
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F.3 Setting ED

Table F.3-1

ED Setting According to Threshold Type/Pattern (Cont’d)

Pattern Type

Pattern for Threshold1

Pattern for Threshold2

Pattern for Threshold3

JPO3A JPO3A_RX.txt
JP0O3B JPO3B_RX.txt
Squarewave Squarewave_RX.txt

QPRBS13-CEI

QPRBS13-CEI_Upper.txt

QPRBS13-CEI_Middle.tx
t

QPRBS13-CEI_Lower.txt

GrayQPRBS13-C
EI

GrayQPRBS13-CEI_Upp
er.txt

GrayQPRBS13-CEI_Midd
le.txt

GrayQPRBS13-CEI_Low
er.txt

QPRBS13-IEEE1
00GBASE-KP4 L
aneX (X=0 to 3)

QPRBS13-IEEE100GBAS
E-KP4_LaneX_Upper.txt

QPRBS13-IEEE100GBAS
E-KP4 LaneX_ Middle.txt

QPRBS13-IEEE100GBAS
E-KP4 LaneX Lower.txt

GrayQPRBS13-1

EEE100GBASE-

KP4_LaneX (X=0
to 3)

GrayQPRBS13-IEEE100
GBASE-KP4_LaneX_Upp
er.txt

GrayQPRBS13-IEEE100
GBASE-KP4_LaneX_Mid
dle.txt

GrayQPRBS13-IEEE100
GBASE-KP4 LaneX Low
er.txt

GrayPreQPRBS1
3-IEEE100GBAS
E-KP4 LaneX
(X=0 to 3)

GrayPreQPRBS13-IEEE1
00GBASE-KP4 LaneX_U
pper.txt

GrayPreQPRBS13-IEEE1
00GBASE-KP4_LaneX M
iddle.txt

GrayPreQPRBS13-IEEE1
00GBASE-KP4 LaneX_L
ower.txt

Transmitter Line
arity

Transmitter_Linearity_U
pper.txt

Transmitter_Linearity_ M
iddle.txt

Transmitter_Linearity_L
ower.txt

GrayPRBS7 GrayPN7_Upper.txt GrayPN7_Middle.txt GrayPN7_Lower.txt
GrayPRBS9 GrayPN9_Upper.txt GrayPN9_Middle.txt GrayPN9_Lower.txt
GrayPRBS10 GrayPN10_Upper.txt GrayPN10_Middle.txt GrayPN10_Lower.txt
GrayPRBS11 GrayPN11_Upper.txt GrayPN11_Middle.txt GrayPN11_Lower.txt
GrayPRBS15 GrayPN15_Upper.txt GrayPN15_Middle.txt GrayPN15_Lower.txt
GrayPRBS20 GrayPN20_Upper.txt GrayPN20_Middle.txt GrayPN20_Lower.txt
GrayPRQS10 GrayPRQS10_Upper.txt | GrayPRQS10_Middle.txt | GrayPRQS10_Lower.txt
GraySSPR GraySSPR_Upper.txt GraySSPR_Middle.txt GraySSPR_Lower.txt

[1:4:1] 28G/32G ED

Resurt] Measurement Pattern | Input | Capture | Misc | Misc2 |

ﬂ Logic |P05ﬂ

Test Pattern | Data

Length

Datal | [eR

E 5tart|. Stop

1048575 bits

M Loading... |}

OFF

Figure F.3-1 Setting Pattern

5. Click the Block Window button to turn it ON.
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Appendix I How to Use PAM Function

Setting Examples
e To measure BER of PRBS15 at Threshold1:

1.

®

S Al

Click Settings on the Misc2 tab.

Select Independent.

Click the Pattern tab.

Select Data from the Test Pattern pull down menu.
Click Edit.

Click File > Open on the Pattern Editor dialog box.

Select PN15_Upper_bin.txt in the following folder:
\Pattern Files\PAM_Pattern\PRBS15

Click OK.
Click the Block Window button to turn it ON.

To measure BER of PRBS15 at Threshold2:

Click Settings on the Misc2 tab.
Select Independent.

Click the Pattern tab.

Select PRBS for Test Pattern.
Set Length to 2415-1.

To measure BER of QPRBS13-CEI at Threshold3:

Click Settings on the Misc2 tab.

Select Independent.

Click the Pattern tab.

Select Data from the Test Pattern pull down menu.
Click Edit.

Click File > Open on the Pattern Editor dialog box.

Select QPRBS13-CEI_Lower.txt in the following folder:
\Pattern Files\PAM_Pattern\QPRBS13-CEI

Click OK.
Click the Block Window button to turn it ON.
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