Agilent 81250 Parallel Bit Error Ratio Tester

System User Guide

Agilent Technologies



Important Notice

© Agilent Technologies, Inc. 2006

Manual Part Number
5988-4887EN

Revision
Revision 6.0, March 2006

Printed in Germany

Agilent Technologies
Herrenberger Strale 130
D-71034 Boblingen
Germany

Authors: t3 medien GmbH

Warranty

The material contained in this document is
provided "as is," and is subject to being changed,
without notice, in future editions. Further, to the
maximum extent permitted by applicable law,
Agilent disclaims all warranties, either express or
implied, with regard to this manual and any
information contained herein, including but not
limited to the implied warranties of
merchantability and fitness for a particular
purpose. Agilent shall not be liable for errors or
for incidental or consequential damages in
connection with the furnishing, use, or
performance of this document or of any
information contained herein. Should Agilent and
the user have a separate written agreement with
warranty terms covering the material in this
document that conflict with these terms, the
warranty terms in the separate agreement shall
control.

Technology Licenses

The hardware and/or software described in this
document are furnished under a license and may
be used or copied only in accordance with the
terms of such license.

Restricted Rights Legend

If software is for use in the performance of a U.S.
Government prime contract or subcontract,
Software is delivered and licensed as
"Commercial computer software" as defined in
DFAR 252.227-7014 (June 1995), or as a
"commercial item" as defined in FAR 2.101(a) or
as "Restricted computer software" as defined in
FAR 52.227-19 (June 1987) or any equivalent
agency regulation or contract clause. Use,
duplication or disclosure of Software is subject to
Agilent Technologies' standard commercial
license terms, and non-DOD Departments and
Agencies of the U.S. Government will receive no
greater than Restricted Rights as defined in FAR
52.227-19(c)(1-2) (June 1987). U.S. Government
users will receive no greater than Limited Rights
as defined in FAR 52.227-14 (June 1987) or DFAR
252.227-7015 (b)(2) (November 1995), as
applicable in any technical data.

Safety Notices
CAUTION

A CAUTION notice denotes a hazard. It calls
attention to an operating procedure, practice, or
the like that, if not correctly performed or adhered
to, could result in damage to the product or loss
of important data. Do not proceed beyond a
CAUTION notice until the indicated conditions
are fully understood and met.

WARNING/DANGER

A WARNING notice denotes a hazard. It calls
attention to an operating procedure, practice, or
the like that, if not correctly performed or adhered
to, could result in personal injury or death. Do not
proceed beyond a WARNING notice until the
indicated conditions are fully understood and
met.

Trademarks

Windows NT ® and MS Windows ® are U.S.
registered trademarks of Microsoft Corporation.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



Contents

Contents
About this Guide 11
Structure of the System User Guide 12
General Structure of this Guide 12
Contents of the Chapters 13
About the ParBERT Measurement Software 15
About Special ParBERT Applications 16
What's New? 17
Major Changes in Rev. 6.0 18
Major Changes in Rev. 5.5 21
Major Changes in Rev. 5.1 25
Major Changes in Rev. 5.0 26
Introduction to the System 31
System Capabilities 32
Verify and Characterize Digital Devices 32
Key Features 33
System Components 34
Mainframe and Controller 35
Modules 37
Frontends 51
Trigger Pod 53
Identification of Hardware Resources 54
Summary of Hardware-Related Terms 55
Operating Principles 56
Virtual Systems 57
Hardware and Setup Models 58
Software Structure 61
Summary of Setup-Related Terms 64
Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 3



Contents

Timing Principles
Choice of Clock Sources
Frequency Multiplier and Segment Resolution
Adding 675 Mbit/s Generator Signals
Signal Delay Compensation
Trigger-Controlled Start and Stop
Summary of Timing-Related Terms
Data Generation Principles
Emulate Real Pattern and Waveform Conditions
Data Sequences
Data Blocks
Data Segments
Properties of Real Segments
Loops
Hardware Dependencies
Summary of Data-Related Terms
Principles of Analyzer Sampling Point Adjustment
Manual Analyzer Sampling Delay Adjustment
Automatic Delay Alignment
Automatic Bit Synchronization
Comparison of the Methods
Fast Bit Synchronization
Summary of Synchronization-Related Terms
Data Capturing and Analysis Principles
Functional Tests
Error Analysis and Marginal Tests
Display of Test Results
Summary of Analysis-Related Terms
Event Handling Principles
Usage of Events
What is an Event?
Actions Upon an Event
Summary of Event-Related Terms
ParBERT 43/45G Systems
ParBERT 43/45G Components
ParBERT 43/45G Configurations
ParBERT 43G Software Support

4 Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006

65
65
67
73
74
75
77
77
78
79
80
80
82
84
85
86
86
88
90
92
96
97
100
101
101
103
103
104
104
105
106
106
107
107
108
110
112



Contents

Automatic Rewiring of Demultiplexer Terminals 119
DEMUX Rewiring Overview 120
DEMUX Rewiring Modes 122
Demultiplexer Architecture 124

Test Development Overview 127

Procedure for Setting Up the Test 128

Procedure for Running the Test 130

Procedure for Viewing Test Results 130

Procedure for Saving the Test Setting 131

System Start and User Interface 133

How to Start the System 134
How to Start the Agilent 81250 Software 134
How to Configure the User Interface 141
How to Control the GPIB Gateway 144

Overview of the Windows 146
Overview of Test Setup Windows 146
Overview of Test Result Windows 147

Operating the User Interface 148
How to Use the Mouse or Touchpad 148
How to Navigate With the Keyboard 149
How to Change Units and/or Vernier Steps 149
How to Use the Window Selection Box 150

Items of the Main Window 151
File Menu 155
Edit Menu 161
Tools Menu 165
View Menu 166
Go Menu 168
Control Menu 170
System Menu 171
Window Menu 173
Help Menu 174

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 o)



Contents

Setting Global System Parameters 177
How to Start Parameter Editor for Global Parameters 179

How to Set the Clock Frequency 180

How to Set the General System Frequency 181

How to Use Multiple Frequencies 185

How to Choose the Clock Source 191

How to Set the Characteristics of the External Input 196

How to Set the Characteristics of the Trigger OQutput 198

Connecting the DUT 201
How to Start the Connection Editor 203

Contents of the Connection Editor Window 203

How to Create a Port 204

How to Change the Characteristics of a Port 207

How to Delete a Port 208

How to Rename a Port 208

How to Add a Terminal to a Port 208

How to Change the Characteristics of a Terminal 209

How to Rename a Terminal 209

How to Delete a Terminal 210

How to Move a Terminal 210

How to Connect a Terminal 210

How to Disconnect a Terminal 214

How to Set the Mode of an Optical-Electrical Connector 215

How to Set Up a 43G MUX/DEMUX Module 216

How to Change the Output Parameters of a MUX Module 219

How to Change the Clock Routing of a MUX Module 224

How to Change the Input Parameters of a DEMUX Module 225

How to Change the Clock Routing of a DEMUX Module 228

Setting Up Ports and Channels 229

How to Start the Parameter Editor for a Port or Channel 230

How to Set Up a DUT Input Port or Generator Channel

How to Set Generator Timing Parameters
How to Set Electrical Generator Levels and Termination

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006

232
233
238



Contents

How to Set Optical Generator Levels 245
How to Set Up the Generator Delay Control Input 247
How to Use the Extras Page 248
How to Add Channels in Analog Mode 250
How to Set Up a Generator’s Clock Output 253
How to Set Up a DUT Output Port or Analyzer Channel 254
How to Set Analyzer Timing Parameters 255
How to Set Analyzer Levels and Termination 257
How to Set Optical Analyzer Levels 262
How to Set the Aux Out of 13.5G/7G Analyzer Modules 265
How to Combine Generator Channels 266
How to Start the Channel Configuration Editor 267
How to Use the Channel Configuration Editor 268
How to Set Up N4868A Booster Channels 270
How to Set the Operating Mode of the Booster Module 272
How to Set the Parameters of the Booster Module 273
Choosing the Kind of Measurement 277
How to Open the Measurement Configuration Window 278
How to Set the Measurement Configuration 278
Capture Data 279
Error Rate Measurement 279
Compare and Acquire Around Error 279
Compare and Capture 280
Creating the Stream of Generated and Expected Data 281
The Standard Mode Sequence Editor 282
How to Use the Standard Mode Sequence Editor 283
How to Synchronize an Analyzer With Incoming Data 289
How to Specify DEMUX Rewiring Parameters 294
Characteristics of the Standard Mode Sequence Editor 299
The Detail Mode Sequence Editor 303
Contents of the Detail Mode Sequence Editor Window 304
How to Add, Move or Delete Blocks 305
How to Change Block Properties 306
How to Use a Block for Analyzer Sampling Point Adjustment308
How to Replace the Current Segment 309
Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 7



Contents

How to Create and Change Loops 313
How to Specify Events and Reactions Upon Events 315
Before You Start Using Events 316
How to Define Events 320
How to Specify the Reactions on Events 322
How to Identify the Active Block 326
Creating and Editing Segments 329
How to Create a New Segment 330
How to Start Creating a New Segment 331
How to Create a Memory Segment 332
How to Create a PRBS/PRWS Segment 339
How to Save a New or Changed Segment 3
How to Edit a Stored Segment 341
How to Select a Segment 342
How to Edit a Memory Segment 343
How to Edit a PRBS/PRWS Segment 353
Using the Data/Sequence Editor 355
How to Start the Data/Sequence Editor 356
Contents of the Data/Sequence Editor Window 356
How to Customize the Data/Sequence Display 358
How to Change the Width of the Columns 358
How to Change the Height of a Block 359
How to Change the Format of Displayed Addresses 360
How to Change the Labels of Displayed Traces 360
How to Change the Sequence or Edit Segments 361
How to Change the Sequence Characteristics 361
How to Replace a Segment 362
How to Edit the Contents of a Segment 363
Running the Test 365
How to Download the Test Sequence 366
How to View BER Test Results 366
How to Start/Stop the Test 368

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



Contents

Viewing Generated and Captured Data 369
How to View Captured Test Results 370
How to Start the Error State Display 370
How to Operate the Error State Display 371
How to Transfer Captured Data Into a Segment 372
How to View Waveforms 376
How to Start the Waveform Viewer 376
Description of the Waveform Viewer Display 377
How to Operate the Waveform Viewer 378
Using Auxiliary Functions 383
How to Compensate for Internal and External Delays 384
How to Start the Deskew Editor 386
How to Adjust the Instrument Connectors 386
How to Compensate for Cable Delays 389
How to Compensate for Cable and DUT Board Delays 392
How to Deskew Optical Connections 395
Prerequisites for Deskewing Optical Connections 395
Zero Adjustment 395
Cable Deskew 396
How to Export/Import Settings or Segments 399
Export/Import of a Setting 399
Export/Import of Segments 401
How to Execute Firmware Commands 403
How to Start the Command Line Editor 403
How to Use the Command Line Editor 404
How to Use the System Starter Utilities 406
Using Multiple Systems 406
Using the System Starter for 2 Systems 407
Using the System Starter for n Systems 408

Appendix A: How Do | ... ?

411

How Do | Generate a Clock Signal With a Data Module? 412

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



Contents

How Do | Use Events? 414
How Do | Select Between Two Different Tests? 414
How Do | Set a Trigger on Error? 415
How Do | Allow the DUT to Stabilize? 415
How Can | Return Pass/Fail Information to another Test
System? 416
How Can | Execute Different Tests Within One Sequence? 418
How Can | Change all Traces of a Port to Don’t Care? 419
How Do | Set Up a Multiplexer BER Test? 422
How Do | Use Automatic Sampling Point Adjustment? 425
How Can | Synchronize a MUX Test With Two Systems? 425
How Can | Synchronize a DEMUX Test With Two Systems? 430
How Do | Use the AUX OUT of Analyzer Frontends? 434
How Do | Calibrate a 43G Pattern Generator? 435
Appendix B: PRBS/PRWS Data Segments 147
Pure and Distorted PRBS 448
Variable Mark Density 449
Extended Zeros/Ones 450
Error Insertion 450
Pure and Distorted PRWS 451
Pure PRWS 451
Distorted PRWS 452
Appendix C: Giga Clock Cable Connections 453
Overview of the Clock Connections 454
Making the Giga Clock Connections 455
How to Connect a Giga Cable 456
How to Detach a Giga Cable 457
Appendix D: Glossary 159

10 Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



About this Guide

This user guide provides comprehensive information on the hardware

and standard user software of the Agilent 81250 Parallel Bit Error
Ratio Tester.

This guide does not cover:

* System installation/update

* System configurations

* Technical specifications

* The Agilent 81250 ParBERT Measurement Software
Information on these topics is available in dedicated manuals.

E-mails You can contact the ParBERT support under the e-mail address
parbert_support@agilent.com.
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About this Guide
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System Descriptions

What's New
Introduction to the System

Figure 1

Structure of the System User Guide

Structure of the System User
Guide

As the ParBERT System User Guide comprises quite many chapters,
you may wish to have some kind of overview to decide how to make
optimum use of this document. This first chapter provides that
overview.

General Structure of this Guide

Actually, the information is organized into four sections, though these
sections are not explicitly labeled in the manual:

Test Procedures User Instructions Support Information
Test Development ‘ System Start and User Appendix
Overview Interface A: HowDol ... ?
- Setting Global System B: PRBS/PRWS Data
Parameters Segments
Connecting the DUT C: Glossary
- Setting Up Ports and
Channels
™) Choosing the Kind of
Measurement

mm) Creating the Stream of
Generated and Expected Data

‘ Creating and Editing
Segments

‘ Using the Data/Sequence
Editor

- Running the Test

- Viewing Generated and
Captured Data

‘ Using Auxiliary Functions

User Guide Structure

“Test Development Overview” on page 127 describes the sequence of
steps to be performed when developing, executing, and verifying a
device test. It provides cross references to the corresponding
instructions.
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Structure of the System User Guide About this Guide

Contents of the Chapters

What's New? If you have already been working with the Agilent 81250 Parallel Bit
Error Ratio Tester and received a new software release, you should
read this section. It informs you about the changes that have been
made and the enhancements that have been added.

Introduction to the System Newcomers should read this chapter in order to find out what they can
expect from the Agilent 81250 Parallel Bit Error Ratio Tester, what the
hardware components do, and how the system works.

Advanced users will use this chapter as a reference for the terms that
appear on the user interface.

Test Development Overview This chapter summarizes the steps which are necessary for testing a
device with the Agilent 81250 Parallel Bit Error Ratio Tester—from
setup to results. As the system has been designed for ease of use, these
steps can be performed by clicking tool bar icons shown in the
graphical user interface.

System Start and User Interface  You can of course start the system and find out yourself how the user
interface works and how it is operated. The online help will assist you.
But you will probably miss a couple of details which could make your
life easier. Such details are discussed in this chapter.

Setting Global System Parameters This and the following chapters provide task-related information. They
are sorted according to the step-by-step procedures stated in the “Test
Development Overview” on page 127.

Global system parameters refer to the setup of the clock module.

Setting the test frequency is easy. But if you wish to take advantage of
the system’s capabilities, you will also need some general information
about the system’s timing principles from the “Introduction to the
System” on page 31.

Connecting the DUT This chapter explains how to use the Connection Editor. The
Connection Editor is the first window after starting the Agilent 81250
Parallel Bit Error Ratio Tester User Software.

Setting Up Ports and Channels This chapter explains how to specify the timing, voltages, operating
modes and more of the generator and analyzer frontends.

Choosing the Kind of Measurement The Agilent 81250 Parallel Bit Error Ratio Tester User Software allows
to capture data, to compare received data in real time with expected
data, and to measure the bit error rate. This chapter explains the
details.
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Creating the Stream of Generated and

Expected Data

Creating and Editing Segments

Using the Data/Sequence Editor

Running the Test

Viewing Generated and Captured Data

14

Using Auxiliary Functions

Appendix A: How Dol ... ?

Appendix B: PRBS/PRWS Data
Segments

Appendix C: Giga Clock Cable

Connections

Appendix D: Glossary

Index

Structure of the System User Guide

Testing a device most often requires two data streams—one that is
generated, and one that is expected and compared with the DUT
output. This chapter explains how these streams can be set up with
the Sequence Editor.

To understand this and the following chapters, you will need some
basic information about the system’s data generation principles from
the “Introduction to the System” on page 31.

The data to be sent to or expected from the DUT is organized as data
segments. This chapter describes how to create such segments.

The Data/Sequence Editor is a very versatile tool which is described in
this chapter.

This chapter explains how a test is started and stopped.

Depending on the kind of measurement, the ParBERT user software
offers several kinds of result displays. This chapter explains how to
enable and operate these displays.

Auxiliary functions like delay compensation, data import/export, or
the Command Line Editor are described in this chapter.

This appendix provides answers to frequently asked questions. If you
need to perform a special test or need a special function or mode of
operation, you should consult this chapter before calling the Agilent
support.

This appendix explains the creation and properties of the pseudo
random bit/word streams generated or expected by the Agilent 81250
Parallel Bit Error Ratio Tester.

The 7G/13.5G data modules are cable-connected to the giga clock
outputs of the E4809A 13.5 GHz clock module. The connectors must be
handled with care. This appendix explains how to connect and
disconnect the cables.

All the specific terms used by the user interface are explained in this
guide, most of them in the “Introduction to the System” on page 31.
The glossary in the appendix provides a quick reference.

The alphabetical index register has been prepared to assist you in
finding any bit of information as simply and quickly as possible.
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About the ParBERT Measurement Software About this Guide

About the ParBERT
Measurement Software

The Measurement Software for the Agilent 81250 Parallel Bit Error
Ratio Tester extends the capabilities of the standard system. It
provides additional and unequaled features for R&D and production
with regard to both test time and precision.

Measurement user interface  The Agilent 81250 Measurement Software has its own user interface,
independent from the user interface of the standard user software.

The user interface of the Agilent 81250 Measurement Software
consists of a workspace (a window frame) that holds the windows of
one or a number of measurements.

Setting Before you can use the Agilent 81250 Measurement Software you have
to create and save a setting with the Agilent 81250 User Software.

A setting contains all the system setup information, including the pins
of the device to be tested, their connections to the system, the test
frequency, the clock source, the timings and levels to be used, the data
to be sent or expected, and so on. Once a suitable setting has been
stored, the Agilent 81250 User Software does not have to be active for
performing the measurements.

Documentation The Agilent 81250 Measurement Software comes with its own
manuals.

There is a general guide for all measurements and there are single
guides for the individual measurements.

The general guide is the Agilent 81250 ParBERT Measurement
Software Framework User Guide. The guides for the measurements
are named according to the measurements.
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Testing SFI-5 devices

Generating SONET/SDH frames

Testing 10 GbE devices

Recirculating optical loop tests

16

About Special ParBERT Applications

About Special ParBERT
Applications

The ParBERT user software provides dedicated tools (utility
programs) and manuals for special applications. This is part of
Agilent’s ongoing effort to offer not only general purpose instruments
but also turnkey solutions.

When you receive a new revision of the ParBERT software, it is
recommended that you inspect the updated system documentation
coming with that revision.

Here are some examples:

SFI-5 (SERDES Framer Interface 5) specifies the interface between
the framer and the serializer/deserializer used in transceivers for
synchronous optical networks (SONET). For testing such devices,
ParBERT provides special tools and the manual Testing SFI-5 Devices.

ParBERT provides also a tool for generating test data that is formatted
according to the SONET and/or SDH specifications. The related
document is the SONET/SDH Frame Generator User Guide.

Ten Gigabit/s Ethernet transceivers are specified in an addendum to
the IEEE 802.3 Ethernet specification. ParBERT provides a tool for
testing the 10GBASE-R side as well as the XAUI side. The related
document is the manual Testing 10 Gbit/s Ethernet Devices.

Recirculating loop tests are a method for simulating long-distance
optical links in a laboratory. ParBERT systems can be used for
performing such tests. The manual Recirculating Optical Loop Tests
explains how optical loop tests can be set up.
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What's New?

This chapter gives an overview of the most important changes and
enhancements of the Agilent 81250 Parallel Bit Error Ratio Tester.

The information is organized as follows:

* “Major Changes in Rev. 6.0” on page 18
* “Major Changes in Rev. 5.5” on page 21
* “Major Changes in Rev. 5.1” on page 25

* “Major Changes in Rev. 5.0” on page 26

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006
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What's New?

18

Standard Mode Sequence Editor

Major Changes in Rev. 6.0

Major Changes in Rev. 6.0

This revision provides the following enhancements:

* Enhancements of the Standard Mode and the Detail Mode Sequence
Editors

* Enhancements of the ParBERT user interface
* Global and individual use of a recovered clock (CDR setup)

* Flexible parameter setup with the ParBERT Configuration tool

Enhancements of the Sequence Editors

Both the Standard Mode Sequence Editor and the Detail Mode
Sequence Editor have been enhanced.

The Standard Mode Sequence Editor is used to set up a bit error ratio
measurement with minimum effort. Hitherto, one had to consider the
segment resolution when specifying the block length.

The segment resolution is the length of a word in the memory of one
or several ParBERT modules. Because the memory is organized to hold
approximately 128 Kwords, the word length defines the available
amount of memory. The block length had to be an integer multiple of
the segment resolution.

An automatism has been added to the Standard Mode Sequence Editor
that allows you to specify any arbitrary block length. This is possible
because the Standard Mode Sequence Editor always creates an
endless loop.

If the specified block length is not a multiple of the segment
resolution, the referenced block contents (PRBS/PRWS or memory
data) is automatically continued or repeated until a full number of
words is generated. If automatic synchronization is enabled, this
refers also to the synchronization block which is automatically added.

So you can simply specify the block length and do not have to care
about the segment resolution or the length of the segment. To generate
repetitive patterns, you do not have to edit or import large data
segments. Instead, you can specify segments with just a few vectors
and have these vectors automatically repeated.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



Major Changes in Rev. 6.0 What's New?

NOTE Note that this automatism is not implemented in the Detail Mode
Sequence Editor where one can define counted loops, branches,
triggers, and more. In the Detail Mode Sequence Editor, you have to
ensure that the prerequisites for using this feature are met.

For details see “Characteristics of the Standard Mode Sequence
Editor” on page 299.

In addition, it is now possible to enable/disable the clock module’s
Trigger output from the Standard Mode Sequence Editor.
Detail Mode Sequence Editor The Detail Mode Sequence Editor is used to create custom data

sequences that consist of multiple blocks.

When a test is running, you can now see which block is currently
executed, provided that the block execution time is longer than one
second.

NOTE This enhancement is only supported on systems that contain data
modules for 3.35 Gbit/s, 7 Gbit/s, or 13.5 Gbit/s.

For details see “How to Identify the Active Block” on page 326.

Enhancements of the ParBERT User Interface

The most important enhancements are:

* Two result displays can be shown simultaneously

* Tooltips are provided for the PLL lock indicator

* The BER result display shows activity indicators per channel

* The cable and DUT board deskew procedure supports a “passive

probe”.

Concurrent result displays The measurement modes Compare and Capture and Compare and
Acquire around Error compare received data with expected data in
real time.

In these modes, it is now possible to view not only their proprietary
result windows but also the updated BER result display that shows
instantaneous and accumulated information.

See also “How to View BER Test Results” on page 366.
PLL tooltips The PLL lock indicator is located in the upper right-hand corner of the
ParBERT main window. In case the clock system could not lock to an

external clock source or has lost its synchronization, the PLL lock
indicator turns from green to red.
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Enhanced BER result display

Deskew with passive probe

Major Changes in Rev. 6.0

If this has happened, you can now move the cursor on the PLL lock
indicator to obtain immediate assistance. Tooltips have been prepared
to aid you in identifying the problem.

For details on the PLL lock indicator see “PLL Lock Indicator” on
page 153.

The BER result display now shows for each analyzer channel special
activity indicators. They inform at a glance whether the test conditions
are met and the results are reliable.

For details see “How to View BER Test Results” on page 366.

The procedure for compensating a generator for cable and DUT board
delays normally requires an active probe, as provided by Agilent.

The active probe has a specified attenuation and uses a termination
voltage of zero.

If this is not acceptable, you can select “Passive Probe”. This requires a
cable with known attenuation and delay. You can connect the passive
probe to your own termination voltage.

For details see “How to Compensate for Cable and DUT Board Delays”
on page 392.

Global and Individual Use of a Recovered Clock

The data analyzer modules for 7 Gbit/s (N4875A) and 13.5 Gbit/s
(N4873A) have a built-in clock data recovery (CDR) circuitry. The
clock recovered by one module has to be connected to the E4809A
central clock module. It forms the system clock frequency.

However, in a multi-channel environment there may be an occasional
phase delay between the channels. ParBERT offers therefore the
possibility to specify that each of the N4875A / N4873A modules uses
its own recovered clock. This ensures optimum phase relations for
each channel. For details see “Individual CDR” on page 255.

Enhancements of the Configuration Tool

The ParBERT Configuration tool is used to configure the system by
setting system parameters.

The Configuration tool has got a new tab that allows you to change the
defaults for:

* The behavior after stopping a Measurement of the ParBERT
Measurement software

* The Trigger output levels
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Major Changes in Rev. 5.5

7G/13.5G Data Generator Modules

What's New?

* The Trigger output mode
* The segment resolution mode

For details see “Compatibility Settings” on page 140.

Major Changes in Rev. b.5

Revision 5.5 introduces and supports five new ParBERT modules:
* Two data generator modules for 7 Gbit/s and 13.5 Gbit/s

* Two data analyzer modules for 7 Gbit/s and 13.5 Gbit/s

e 13.5 GHz clock module

Additional major enhancements since revision 5.1 are:

* Offset and amplitude correction for the 3.35 Gbit/s data modules
(E4861B, E4810A, E4811A) and the 10.8 Gbit/s data modules
(E4866A, E4867A)

* Automatic polarity detection during automatic analyzer delay
adjustment

* Spectral Jitter Measurement

7G/13.5G Data Generator and Analyzer Modules

The new modules have no replaceable frontends. One channel requires
one module.

The generator modules and analyzer modules for 7 Gbit/s and

13.5 Gbit/s are functionally identical. The only difference is the
achievable data rate. Moreover, the 7 Gbit/s modules can be factory-
upgraded to 13.5 Gbit/s modules.

The data generator modules are:
* N4872A 13.5 Gbit/s data generator module

* N4874A 7 Gbit/s data generator module

The N4872A covers the full range from 620 Mbit/s to 13.5 Gbit/s. The
N4874A covers the range from 620 Mbit/s to 7 Gbit/s.
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What's New?

22

7G/13.5G Data Analyzer Modules

Benefits

E4809A central clock module

Major Changes in Rev. 5.5

The generators have a differential clock output that makes the
generator clock available to the DUT, other equipment, or ParBERT
system. They have also a DELAY CTRL input that supports voltage-
controlled delay variation (artificial jitter) at frequencies up to 1 GHz.

The data analyzer modules are:
e N4873A 13.5 Gbit/s data analyzer module
* N4875A 7 Gbit/s data analyzer module

The N4873A covers the full range from 620 Mbit/s to 13.5 Gbit/s. The
N4875A covers the range from 620 Mbit/s to 7 Gbit/s.

The analyzers support fully differential operation. They have a built-in
clock data recovery (CDR) circuitry for generating the clock of a
receiving ParBERT system from the incoming data stream.

Thanks to their wide frequency range, the new modules provide you
with utmost flexibility. You can test a broad spectrum of data
transmission components or equipment without changing the
hardware.

For details see “Data Generator/Analyzer Modules” on page 40.

New 13.5G Clock Module

The data generator/analyzer modules for 7 Gbit/s and 13.5 Gbit/s
require a new clock module.

The E4809A central clock module occupies two VXI slots. It generates
the standard system clock as well as an additional high-speed “giga”
clock for the 7G/13.56G data modules. It controls up to ten data
modules for data rates of 7G/13.5G, 3.35G (E4861B, E4810A, E4811A),
or 675 Mbit/s (E4832A). Up to two E4809A slave clock modules can be
connected.

It has also a “direct” clock mode that allows to bypass the built-in PLL
when using an external clock. This makes it possible to study the
behavior of a device when an unstable clock is used.

This module cannot be used for systems that include E4861A modules
(2.7/1.65 Gbit/s) or E4866A/E4867A modules (10.8 Gbit/s). It is also
not suitable for ParBERT 45G systems.

For details see “Clock Modules” on page 37.
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Major Changes in Rev. 5.5

CAUTION

What's New?

Never attempt to plug or unplug the giga clock cables with your

fingers. If you need to connect or disconnect one of these cables, use

the giga cable tools provided with the system. For details see

“Appendix C: Giga Clock Cable Connections” on page 453.

Updated ParBERT Product Structure

The following table summarizes the presently supported hardware

components and system configurations. The table is sorted according

to frequency requirements.

Note that some configurations require a specific clock module.

You can identify the available modules and fitting frontends.
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Table 1 Supported Modules and Frontends
Max. data rate Generator Analyzer Clock module |Comment
45 Ghit/s Modules: E4868B MUX | E4869B DEMUX | E4808A ParBERT 43/45G special—
comes with 8 data genera-
tor/analyzer modules
13.5 Gbit/s Modules: N4872A N4873A E4809A No frontends—one chan-
nel per module
10.8 Gbit/s Modules: E4866A E4867A E4808A No frontends—one chan-
nel per module
N4868A Optional 10.8 GHz booster
module; one channel stan-
dard, 2nd channel optional
7 Gbit/s Modules: N4874A N4875A E4809A No frontends—one chan-
nel per module
3.35 Ghit/s Modules: E4810A E4811A E4808A, One channel per module
optlca_l or E4809A Both modules can also be
electrical .
used for generating/analyz-
ing electrical signals
3.35 Ghit/s Modules: E4861B E4861B E4808A, Two frontends (channels)
electrical E4809A per module
Frontends: |E4862B E4863B
2.7 Ghit/s Modules: E4861A E4861A E4808A, Two frontends per module
E4805B
Frontends: |E4862A E4863A
1.65 Gbit/s Modules: E4861A E4861A E4808A, Two frontends per module
E4805B
Frontends: |E4864A E4865A
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Major Changes in Rev. 5.5

Table 1 Supported Modules and Frontends (continued)
Max. data rate Generator Analyzer Clock module |Comment
675 Mbit/s Modules: E4832A E4832A E4808A, Four frontends per module
E4805B,
E4809A
Frontends: |E4838A, E4835A E4835A means 2 frontends
E4843A

Offset and Amplitude Correction

Automatic Polarity Detection

For details please refer to the Agilent 81250 ParBERT Technical
Specifications.

Feature Enhancements

It is now possible to set a voltage offset and an amplitude correction
factor for the data generator/analyzer modules for 3.35 Gbit/s
(E4861B, E4810A, E4811A), 10.8 Gbit/s (E4866A, E4867A), 7 Gbit/s
(N4874A, N48775A), and 13.5 Gbit/s (N4872A, N4873A).

The new features are useful to compensate for offset error or
amplitude reduction caused by external attenuators, equalizers, or
cables. They can be set on the Levels page of the Parameter Editor.

Analyzers like the E4863B or E4811A allow you to choose normal or
inverted polarity for bit recognition. This can be done on the Levels
page of the Parameter Editor. For analyzers with that capability, it is
now possible to request automatic polarity detection during automatic
delay adjustment. For details see “How to Synchronize an Analyzer
With Incoming Data” on page 289.

Spectral Jitter Measurement

A new measurement has been added to the ParBERT Measurement
Suite. The Spectral Jitter Measurement captures and compares data in
the jitter region of the signal’s eye opening and applies a fast Fourier
transform (FFT) to the error record.

The resulting spectrum gives useful information about the presence of
deterministic (periodic) jitter, its frequency components, and their
contribution to the total jitter.

For details refer to the Spectral Jitter Measurement User Guide.
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Major Changes in Rev. 5.1

E4811A 3.35 Gbit/s data analyzer
module

Benefits

What's New?

Major Changes in Rev. 5.1

The focus of this revision is on:

* New optical data analyzer module

* New tool for generating VSR4-formatted data segments

* Application manual for setting up recirculating optical loop tests

* Special support for programming ParBERT systems via the LAN

Optical Data Analyzer Module

The new module can receive and analyze optical as well as electrical
signals at data rates between 21 Mbit/s and 3.35 Gbit/s. It
complements the E4810A electro-optical data generator module.

The E4811A data analyzer module has one channel. It includes an
optical-to-electrical (O/E) converter and an electrical data analyzer. It
is calibrated for 850 nm wavelength. It can also be calibrated for
different wavelengths.

The O/E converter includes a sensor and a comparator. External
electrical components like filters can be inserted between the sensor
and the comparator. The O/E converter provides a differential signal
to the data analyzer.

This module, particularly in combination with the E4810A 3.35 Gbit/s
data generator module, makes it possible to test optical data
transmission lines and components without the need of external O/E
or E/O converters. You can now test both sides of optical transceivers
directly with ParBERT.

Such measurements are fully supported by the ParBERT Measurement
Software.

For details please refer to the Agilent 81250 ParBERT Technical
Specifications.

VSR4 Frame Generator

The VSR4 Frame Generator is a tool that allows you to generate
ParBERT data segments that hold test data formatted according to the
implementation agreement OIF-VSR4-01.0.
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New Manual “Recirculating Optical

New Manual “Agilent 81250 ParBERT

26

Loop Tests”

LAN Programming Guide”

Major Changes in Rev. 5.0

The payload can be pure PRWS (pseudo random data) or data
formatted as SONET frames (generated with the SONET/SDH Frame
Generator).

This supports the testing of components that conform to the VSR
0C-192/STM-64 interface specifications.

The tool comes with online help and the manual VSR4 Frame
Generator.

Support of Recirculating Optical Loop Tests

Recirculating loop tests are a method for simulating long-distance
optical links in a laboratory. ParBERT systems can be used for
performing such tests.

The manual Recirculating Optical Loop Tests explains how optical
loop tests can be set up with ParBERT.

Support for Programming ParBERT Systems via the LAN

The ParBERT software package includes libraries that provide
multiple ways for users as well as for test and measurement
applications to control and program ParBERT via the LAN.

The LAN Programming Guide provides a practical guide to
programming ParBERT via the LAN using Agilent IO Libraries, Telnet,
Socket connections, or all of them. The theory can be found in the
manuals enclosed in the Agilent IO Libraries install package.

Major Changes in Rev. 5.0

The highlights of this revision are:

* Optical data generator module

* New tool for testing 10 Gigabit/s Ethernet devices

* Enhancements of the ParBERT user interface

¢ Enhancements of the ParBERT Measurement Software

* A new method for aligning analyzer bit recognition to the incoming
data
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Major Changes in Rev. 5.0

E4810A 3.35 Ghit/s data generator
module

Benefits

Testing Xenpak devices

New Manual “Testing 10 Ghit/s
Ethernet Devices”

What's New?

¢ Remote check of connector status

New Data Generator Module

The new module can generate optical as well as electrical signals at
data rates between 21 Mbit/s and 3.35 Gbit/s. With 850 nm wavelength
(option 001), the optical interface is in the short distance range.

The E4810A data generator module has one channel. It includes an
electrical signal generator and an electrical-to-optical (E/O) converter.
It features variable crossing and variable jitter. Jitter distribution can
be controlled by an external voltage source.

This module can be used for stimulating optical receivers. In
combination with the available electrical analyzers (like the E4863B
frontends), you can stimulate optical receivers and measure the
electrical response.

Such measurements are fully supported by the ParBERT Measurement
Software.

For details see “Modules” on page 37.

10Gb Ethernet Tool

The 10Gb Ethernet Tool supports tests of 10 Gbit/s Ethernet (10GbE)
transceiver devices that conform to the 10GBASE-R and XAUI
specifications as defined in the IEEE 802.3 addendum for 10GbE
(IEEE 802.3ae).

Such devices are standardized and developed, for example, by the
members of the Xenpak authority.

The 10Gb Ethernet Tool allows you to generate ParBERT data
segments holding 10GbE-formatted data as well as recommended test
patterns. It enables you to execute 10GbE tests. It can automatically
upload and post-process captured data.

The information on 10GbE tests has been combined in the new
application manual Testing 10 Gbit/s Ethernet Devices.

Enhancements of the ParBERT User Interface

The most important enhancement refers to the frequency setup.
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Automatic calculation

DJ/RJ separation

Major Changes in Rev. 5.0

The segment resolution is the length of a word in the memory of one
or several ParBERT modules. Since the memory is organized to hold
approximately 128 Kwords, the word length defines the available
amount of memory.

Depending on the type of module and the chosen data rate, the
segment resolution required for a particular port or channel can vary
between one and 256 bits.

Setting the optimum segment resolution requires some insight into the
way ParBERT generates bit rates (described in “Frequency Multiplier
and Segment Resolution” on page 67).

To assist users who do not wish to dig into those details, the
Parameter Editor for the clock module now allows you to choose
between manual and automatic mode.

In automatic mode, the program automatically calculates a suitable
segment resolution.

For details see “How to Set the General System Frequency” on
page 181.

Enhancements of the ParBERT Measurement Software

The ParBERT Measurement Software includes the DUT Output
Timing/Jitter Measurement.

Up till now, the jitter evaluation has only reported the total jitter (TJ).
New setup parameters and calculations have been added measurement
to separate between random jitter (RJ) and deterministic jitter (DJ).

For details, please refer to the documentation of the Agilent 81250
ParBERT Measurement Software.

Fast Bit Synchronization

If pure PRxS data is used, Fast Bit Synchronization is a new way to
synchronize analyzers to the incoming data stream.

This method is fast, because it needs only few data bits and does not
optimize the sampling delay.

Fast Bit Synchronization does not replace the current synchronization
methods. It does not report the final delay.

Fast Bit Synchronization has been implemented to support first of all
“Recirculating Loop Tests” for optical fiber connections.

For details see “Fast Bit Synchronization” on page 97.
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Major Changes in Rev. 5.0

What's New?

Remote Check of Connector Status

The frontends have built-in protection circuits which automatically
disconnect a frontend if an attempt is made to operate the frontend
under intolerable conditions.

If this happens, the user interface is neither informed nor updated. In
case of a problem, it is therefore recommended to inspect the green
LEDs above the frontend connectors. They indicate the physical
connection status.

A new command has been implemented that allows remote programs
to check the connector status.

For details see the System Programming Guide and SCPI Reference.
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Introduction to the System

This chapter familiarizes you with the Agilent 81250 Parallel Bit Error
Ratio Tester—its components, operating principles, and terms.

The information is organized as follows:

o “System Capabilities” on page 32—a summary of the system’s
purpose and technical highlights

» “System Components” on page 34—the description of the ParBERT
hardware components

* “Operating Principles” on page 56—the philosophy of virtual
systems and setup models and its impact on the software structure

e “Timing Principles” on page 65—about clock sources and how the
system clock is generated by frequency multiplication

* “Data Generation Principles” on page 77—the characteristics of
data sequences, data blocks, and data segments

* “Principles of Analyzer Sampling Point Adjustment” on page 86—
the three methods for adjusting the analyzer sampling delay

* “Data Capturing and Analysis Principles” on page 101—a
description of the four standard functional tests and their result
displays

e “Fvent Handling Principles” on page 104—the explanation of how
the system can be influenced by internal and external events

* “ParBERT 43/45G Systems” on page 107—an introduction to the
ParBERT 43/45G that allows to create and analyze data streams at
rates of 43.2 Gbit/s and higher

* “Automatic Rewiring of Demultiplexer Terminals” on page 119—
an overview and more of special features for testing demultiplexers

Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,
Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.
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System Capabilities

If it has been installed on your system, you will find it in the Windows
start menu under Programs - Agilent 81250 Tutorial.

If not, you can download it from the web through
http://www.agilent.com/find/81250demo.

System Capabilities

The Agilent 81250 Parallel Bit Error Ratio Tester is first of all meant
for testing high-speed data communication equipment (DCE) and
components, but can also be used as a multi-purpose digital
stimulus/response (DSR) system.

The system can be operated from the graphical user interface or
controlled via LAN or GPIB, for example in an automated test rack. It
can also control other instruments via GPIB. It has programming
interfaces to VEE, C/C++, and others.

Verify and Characterize Digital Devices

The device under test (DUT) and its test setup are mirrored in the
software.

The graphical user interface shows a raw DUT template in the
Connection Editor window. In this window it is possible to define
groups of signals for the DUT—these groups of signals are called
“ports”. The DUT template offers two types of ports:

e Data ports are used for data signals such as stimulus data and
expected response data.

* Pulse ports are used for pure parametric signals such as clock
signals.

All signal parameters can be set up conveniently for a group of pins (a
port) as well as separately for single DUT pins (terminals).

The system has data generating and analyzing frontends.

Cable delays and signal skew in the test setup can be compensated by
using the deskew feature.
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System Capabilities

Introduction to the System

Key Features

The following list summarizes the most important features:

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006

Stimulus as required, real-time error analysis and margin tests

Parallel data rates of generator and analyzer channels up to
13.5 Gbit/s

Serial data rates up to 45 Gbit/s (ParBERT 43/45G)
Up to 64 Mbit data memory per channel

Per system up to

132 generator/analyzer channels at 675 Mbit/s

66 channels at 1.65, 2.7, or 3.35 Gbit/s

33 channels at 10.8 Gbit/s

30 channels at 7 Gbit/s or 13.5 Gbit/s.
2 ps timing resolution
Pattern formats NRZ, DNRZ, RZ, R1

Pseudo random bit and word streams (PRBS/PRWS) up to 215_1
plus 223-1 and 231-1

Automatic analyzer sampling delay adjustment
Sequencing with up to five loop levels (nested loops)

Variable delay, width, transition times, voltage levels—individually
adjustable for each frontend

Logical XOR addition of two or four 675 Mbit/s generator channels
Analog voltage addition of two 675 Mbit/s generator channels
Semi-automatic signal delay compensation (deskew)

Event recognition and reactions upon events

Tabular and graphical result presentation

Automated measurements based on measuring the bit error rate at
many points in time and voltage: Eye Opening, Fast Eye Mask, DUT
Output Timing/Jitter, and more.

Pass/fail measurements
Modular hardware structure—mix of low and high-speed channels
Frontends for differential and low voltage signals

Comprehensive support for testing multiplexers/demultiplexers—
multiple frequencies, internal and external clocks, DEMUX
rewiring, data deserialize and serialize functions
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NOTE

System Components

* Comprehensive support for testing optical transceivers—optical
signal generators/analyzers; tools for creating formatted generated
and expected data

For details please refer to the Agilent 81250 Techwical Specifications.

System Components

The Agilent 81250 Parallel Bit Error Ratio Tester can be configured to
meet exactly your needs.

System configurations include:

* “Mainframe and Controller” on page 35—the controller is an
external PC or workstation, connected to the mainframe via an
IEEE 1394 PC link to VXI interface

* “Modules” on page 37—a system consists of at least one clock
module and one or several data generator/analyzer modules

* “Frontends” on page 51—frontends generate or receive and analyze
signals. They are plugged into data generator/analyzer modules

e “Trigger Pod” on page 53—a special device that allows to recognize

external events

This section describes the basic components. For information on the
ParBERT 43/45G systems please refer to “ParBERT 43/45G Systems”
on page 107.
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Mainframe and Controller

An Agilent 81250 Parallel Bit Error Ratio Tester consists of up to three
VXI mainframes, a controller, and modules plugged into the
mainframe.

Figure 2 ParBERT System Configuration

Mainframes

13-slot Mainframe The mainframe is a VXI mainframe with 13 VXI slots. The leftmost slot
holds the IEEE 1394 PC link to VXI interface. The second slot holds a
clock module.

Figure 3 VXI Mainframe with IEEE 1394 Interface and Modules

Depending on the type of clock module, one mainframe has room for
10 or 11 data modules.
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Figure 4

System Components

Up to two expander frames can be added. They are interconnected
through cables between their IEEE 1394 interfaces and clock modules.

Controller

ParBERT systems are controlled by an external PC running under
Windows NT, Windows 2000, or Windows XP.

PC, monitor, keyboard, and mouse are no longer delivered with
ParBERT.

The ParBERT option E8491B—IEEE 1394 PC link to VXI—includes a
PCI board to be installed in the computer, a 1-slot VXI module to be
installed in the mainframe, and all required software.

Open VXI Configurations

The Agilent 81200 Data Generator/Analyzer Platform also supports
Open VXI configurations. Open VXI enables you to set up your test
equipment as compact as required.

As long as free slots are available, VXI modules of other systems can be
plugged into the Agilent 81250 mainframe. You need only take care

that the Agilent 81250 modules start from the leftmost slot and remain
in contiguous slots. Additional software can be installed on the PC to

operate these other modules.

Windows NT PC _
Agilent 81250 Other Modules

Modules = Open Xl

-

B
=
=
=
=

Firewire / Wxl-2

|EEE 1394

GP-IB
GPIB instrument

IEEE 1394 PC Link and Open VXI Configuration

For details please refer to the Agilent 81250 Installation Guide
(available as PDF) and the Configuration Guide.
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Introduction to the System

Modules

An Agilent 81250 Parallel Bit Error Ratio Tester is comprised of at
least one clock module and one data generator/analyzer module.

Clock Modile Data Modules Frontends determine

generates the systemclock determine - type (generatorfanalyzer)
amd distributes the clock to - signal generation/ - speed of channels
the Data Modules analysis capabilities

- speed of channels

e R R e e R e

]Sk e Yy e P e e 1001 ) §

Figure5 Modules and Frontends

Master Clock Module

Clock Modules

We differentiate between the master clock module and slave clock
modules.

The master clock module generates the system clock and synchronizes
all data generator and analyzer channels of a system.

The master clock module provides the sequencing capability of a
system and can use either its internal synthesized clock source or an
external clock source. The internal clock synthesis can be locked to a
common frequency standard using the PLL reference input.

A deskew probe can be connected and the Agilent 81200 Trigger Pod
can be attached to the master clock module.
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Slave Clock Module

Multiple Master Clock Modules

Figure 6

System Components

A master clock module can control up to two slave clock modules. An
expander frame requires a slave clock module. Master/slave
configurations with clock modules of different types are not
supported.

It is possible to install two or more master clock modules in one
mainframe. This results in mutually independent ParBERT systems
that share only the housing (see also “Virtual Systems” on page 57).

The following clock modules are supported:

* “E4805B Clock Module” on page 38

* “E4808A High Performance Clock Module” on page 39
* “E4809A 13.5 GHz Clock Module” on page 39

E4805B Clock Module

This module synchronizes up to 11 data analyzer/generator modules.

Master clock to
data modules £

g } Clock to expander frames

CLOCK/REF INPUT
T~

EXT INPUT —| =
TRIGGER OUTPUT —__|

Outlet for Trigger Pod
ribbon cable

Deskew probe connector

E4805B Clock Module

The E4805B clock module supports up to 5 loop levels within
generated data sequences.

The E4805B clock module can be used in ParBERT systems that do not
exceed data rates of 2.7 GHz.
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E4808A High Performance Clock Module

This clock module has the same properties as the E4805B clock
module, but superior jitter and noise characteristics. It can be used for
all data modules except the 7 Gbit/s and 13.5 Gbit/s data modules.

E4809A 13.5 GHz Clock Module

This module synchronizes up to 10 data analyzer/generator modules.
It occupies two VXI slots and covers a frequency range from
333.334 kHz to 13.5 GHz.

This clock module is required for ParBERT systems that include data
generator/analyzer modules for 7 GBit/s or 13.5 GBit/s. It generates
not only the system master clock but also the “giga” clock used by
these data modules.

Two cables are needed to connect one of the data modules N4872A,
N4873A, N4874A, or N4875A to the clock module.
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CLOCK INPUT ...
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E48094 Z
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START INPUT

Deskew probe connector

Figure 7 E4809A Clock Module

It is possible to connect up to two slaves of the same type to an
E4809A clock module. When this is done, the master clock is
connected as usual (refer to the Agilent 81250 ParBERT Installation
Guide), and the giga clock is connected to the CLK INPUT of the slave.
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CAUTION

Compatibility

Table 2

NOTE

System Components

Never attempt to plug or unplug the giga clock cables with your
fingers. If you need to connect or disconnect one of these cables, use
the giga cable tools provided with the system. For details see
“Appendix C: Giga Clock Cable Connections” on page 453.

The following table gives an overview of the compatibility of clock
modules and data generator/analyzer modules.

Choice of Clock Modules for ParBERT Systems

Clock module

Max. data rate Data Modules E4805B | E4808A | E4809A
675 Mbit/s E4832A X X X
1.65 and 2.7 Gbit/s | E4861A X X

3.35 Ghit/s E4861B, E4810A, EA811A X X

7 Gbit/s N4874A, N48T5A X
10.8 Gbit/s E4866A, E4867A X

13.5 Ghit/s N4872A, N48T3A X

45 Gbit/s E4868B, E4869B X

Data Generator/Analyzer Modules

Some data generator/analyzer modules have slots for two or four
replaceable frontends.

There are frontends for generating and sourcing signals to the DUT
and others for capturing and analyzing signals from the DUT.

Any combination of generator and analyzer frontends within a module
is possible. However, it is generally recommended to install the
generator and analyzer frontends in separate modules. This supports
the concept of grouping output and input signals into “ports” and
generating or expecting pseudo random word stream signals (PRWS).

There are also specific generator modules and analyzer modules. Such
modules have no frontends that can be replaced.

The following data generator/analyzer modules are used:

o “E4832A Module for up to 675 Mbit/s” on page 41

* “E4861A Module for up to 2.7 Gbit/s” on page 41

* “E4861B Module for up to 3.35 Gbit/s” on page 42

o “‘E4810A/E4811A Modules for up to 3.35 Gbit/s Optical” on page 42

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



System Components Introduction to the System

e “EF4866A/E4867A Modules for 9.5 to 10.8 Gbit/s” on page 44
¢ “N4868A Booster Module for E4866A” on page 47

o “NY872A ... N4875A Modules for 13.5 Gbit/s and 7 Gbit/s” on
page 48

E4832A Module for up to 675 Mbit/s

The E4832A Data Generator/Analyzer Module supports data rates up
to 675 Mbit/s.

This module provides four slots for four generator and/or analyzer
frontends.

The E4832A module has a memory capacity of up to 2 Mbit per
channel. It supports tests and measurements at data rates up to
675 Gbit/s.

E4861A Module for up to 2.7 Gbit/s

The E4861A Data Generator/Analyzer Module supports data rates up
to 2.7 Gbit/s.

This module provides two slots for two frontends with maximum data
rates of up to 1.65 Gbit/s or 2.7 Gbit/s. It provides a memory capacity
of up to 8 Mbit per channel.

= EA861A Generator/Analyzer
1E) V

EA832A Generator/Analyzer

& 2.7 Ghis Module L% 15 675 MHz Module
Ehoy s,
A
o e
i
—
2 slots for the frontends 4 slots for the frontends
E4862A, E4863A, E4864A L E4835A*, E4838A and
I and E4865A r: E4843A
i
—
L L
E\a/x;\“ Note: *occupy two frontend slots of the E4832A

Figure 8 [EA4861A/E4832A Data Generator/Analyzer Modules
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NOTE

System Components

Your system may include older E4832A/E4861A data
generator/analyzer modules, marked for frequencies of 1.33/2.67 GHz
or 667 MHz. If this is the case, the data rates achievable by the system
are limited by the older modules.

E4861B Module for up to 3.35 Gbit/s

The E4861B Data Generator/Analyzer Module supports data rates
from 21 Mbit/s up to 3.35 Gbit/s.

This module looks like the E4861A module. It provides two slots for
two frontends with maximum data rates of up to 3.35 Gbit/s.
Compared with the E4861A module, it has a much wider frequency
range and twice the memory capacity.

E4861B modules cannot be used in conjunction with an E4805B clock

module.

E4810A/E4811A Modules for up to 3.35 Gbit/s Optical

These modules are capable of generating or analyzing electrical or
optical data streams at 21 Mbit/s up to 3.35 Gbit/s. They are:

* E4810A 3.35 GHz electrical-optical data generator module
* E4811A 3.35 GHz optical-electrical data analyzer module

They cannot be used in conjunction with an E4805B clock module.

@, p.8
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Figure9 E4810A/E4811A Data Generator/Analyzer Modules

These modules have no replaceable frontends. For these modules, one
channel means one module.
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You can switch between optical and electrical operation (see “How to
Set the Mode of an Optical-Electrical Connector” on page 215).

In electrical mode, connectors can be aligned and cables can be
deskewed as usual (see “How to Compensate for Internal and
External Delays” on page 384). The electrical connectors are
protected as usual against overvoltage or short-circuit (see also
“Frontends” on page 51). Watch the green LEDs.

In optical mode, you need an optical oscilloscope to measure the signal
delays at the DUT (see “How to Deskew Optical Connections” on

page 395).

Special E4810A characteristics This generator module consists of an electrical signal generator and an
electrical-to-optical (E/O) converter.

A short cable is used to connect the OUT connector of the signal
generator to the E/O converter. Once it is enabled by software, the E/O
converter produces the optical signal.

DANGER The laser source is classified as Class 1M according to IEC 60825-1
(2001). It generates invisible infrared radiation. Do not look directly
into the optical connector or the open end of a connected fiber when
the laser is active.

NOTE The laser is automatically disabled if its mean power exceeds the
specified capacity. This can happen, if unbalanced data is sent (for
example, long runs of pure zeros or pure ones). Watch the green LED
of the E/O converter—it indicates the present status.

TIP Remote programs can query the connector status.

For information on how to specify the optical level parameters, see
“How to Set Optical Generator Levels” on page 245.

The signal generator can also be used without the E/O converter. It has
the same advanced features as the E4862B, 3.35 GHz, differential
output frontend with variable delay and variable signal crossing.

Special E4811A characteristics The analyzer module consists of an optical-to-electrical (O/E)
converter and an electrical data analyzer.

The O/E converter has an external cable connection between the
optical sensor and the comparator. This makes it possible to insert an
external electrical filter between the two components.
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Figure 10

System Components

The O/E converter has also an ADC that allows to measure the average
optical power and to set the decision threshold automatically.

Two short cables are used to connect the comparator outputs of the
O/E converter to the differential inputs of the signal analyzer. The
connections are illustrated in the figure below.

Electrical
Average power meter
analyzer
ADC Low pass filter
. Cable Optical
6 4 -l signal
q = LA
V\ Threshold
Cables DAC

E4811A 0/E Converter Block Diagram

In optical mode, the electrical analyzer receives a binary signal. The
normal output of the O/E converter is connected to the normal input
of the analyzer, the complementary output to the inverted input.

For information on how to specify the optical level parameters, see
“How to Set Optical Analyzer Levels” on page 262.

The electrical signal analyzer can also be used without the O/E
converter. It has the same advanced features as the E4863B,

3.35 Gbit/s, differential/single-ended analyzer frontend, including the
auxiliary output that can be used for conditioning a recovered clock.

E4866A/E4867A Modules for 9.5 to 10.8 Gbhit/s

These modules are capable of creating or analyzing data streams at
9.5 Gbit/s up to 10.8 Gbit/s. They are:

* E4866A 10.8 Gbit/s data generator module
* E4867A 10.8 Gbit/s data analyzer module
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Special E4866A characteristics

Introduction to the System

They can only be used in conjunction with an E4808A clock module.
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E4866A/E4867A 10.8 Ghit/s Data Generator/Analyzer Modules

These high-speed modules do not have replaceable frontends. Each
has one pair of differential connectors which is identified by the
software as one connector. For these modules, one channel means one
module.

Both modules require a highly stable clock signal. If you are using an
external source clock, make sure the clock source is stable enough to
achieve a good jitter performance.

The TRIGGER OUTPUT of an E4808A clock module is not stable
enough to provide a suitable clock signal to a separate 10.8 G analyzer
system.

For this purpose, the E4866A module has a CLK OUT connector. This
connector provides a single-ended clock pulse of 9.5 GHz to 10.8 GHz
which can be connected to the DUT or a separate analyzer system
(using a 50 Q impedance—for details see the Agilent 81250 Technical
Specifications).

Note also, that unused CLK OUT connectors have to be terminated. A
50 Q termination plug is delivered with the module. Signal
performance degrades, if the CLK OUT connector is not properly
terminated.
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Special E4867A characteristics

Figure 12

TIP

System Components

The 10.8 Gbit/s analyzer E4867A has the block diagram shown below:

i
i

A

Parallel
data processing

Demux

10.8 Gbit/s Data Analyzer Module Block Diagram

Sampling
circuit

A A

A

10.8 Gb/s

Input

Termination

an
threshold
circuit

The E4867A has an internal AC coupling behind the sampling circuit.
This is no problem for usual data communication, which is generally
simulated using PRBS/PRWS.

However, when testing a device with the E4867A, long periods of zeros

or ones have to be avoided.

The E4867 A handles well:
e Pure PRBS

¢ Data that conforms to the following rule: On the average, the ratio of

ones or zeros to the total number of bits must be within 9/19
(474 %) and 11/19 (57.8 %)

* Memory data with bursts of pure zeros or ones below 20,000 bits or

2 us. On the average, the rule given above has to be observed.

After more than 2 ps of non-activity, the module has to recover. This

takes up to 200 us. This happens each time a test is started.

Consider the following when setting up the test sequence:

* Enable automatic analyzer delay adjustment (see “Automatic Delay

Alignment” on page 90 and “Automatic Bit Synchronization” on

page 92) and use suitable test data as described above. In this case,

the settling time after starting the test is automatically considered.

» If automatic analyzer delay adjustment is not desired or possible,

use an initialization block at the beginning of the sequence. This

block must contain “balanced” data as described above and cover
the settling time. At a data rate of 10 Gbit/s, at least 2 million bits

should be generated and received.

* Ensure also that the data used for the subsequent test does not

violate the limits stated above.
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N4868A Booster Module for E4866A

The N4868A 10.8 Gbit/s Booster Module is an add-on to the E4866A
10.8 Gbit/s data generator module.

It is used to increase the slew rates of the generated signals and can be
connected between the E4866A data generator and the DUT.

The E4866A 10.8 Gbit/s data generator module may produce an eye
diagram like the one shown below:

Figure 13  10.8 Ghit/s Data Generator Output Example

This is adequate for many applications. The booster module can
convert this to the following:

Figure 14  10.8 Ghit/s Booster Output Example
This yields a signal that is less prone to transmission errors.

The booster module can be plugged into any free adjacent slot of the
system.

Remember that a ParBERT system, controlled by a master clock
module (that is clockgroup one), does not tolerate empty slots (except
between clockgroups, controlled by slave clock modules).

Using two matched cables, the N4868A booster module can be
connected to the two differential output connectors of an E4866A
10.8 Gbit/s data generator module.

NOTE “Matched” means, the cables have to have precisely the same delay.
Because the signal has a period in the range of 100 ps, even a small
difference would cause performance degradation in differential mode.
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Figure 15

System Components

The standard booster module has two amplifiers and you can specify
their operation mode: differential (this is the default) or single-ended.

In single-ended mode, you can operate each amplifier separately. For
example, you can connect two 10.8 Gbit/s generators—both set to
single-ended operation—and amplify two separate signals.

Amplifier A

Amplifier B

Opt. #001

10.8 Ghit/s Booster Module

The figure above shows an N4868A module with option #001. It has
two frontends and can thus be connected in differential mode to two
E4866A 10.8 Gbit/s data generator modules.

For information on how to set the module mode and parameters, see
“How to Set Up N4868A Booster Channels” on page 270.

N4872A ... N4875A Modules for 13.5 Ghit/s and 7 Ghit/s

These modules have no frontends. Each provides one generator or
analyzer channel.

The modules are:

* N4872A 13.5 Gbit/s data generator module
e N4873A 13.5 Gbit/s data analyzer module
e N4874A 7 Gbit/s data generator module

* N4875A 7 Gbit/s data analyzer module
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They require the E4809A clock module. In addition to the master
clock, the giga clock of the E4809A clock module has to be connected
to the GIGA CLK IN port of the modules.

CAUTION Never attempt to plug or unplug the giga clock cables with your
fingers. If you need to connect or disconnect one of these cables, use
the giga cable tools provided with the system. For details see
“Appendix C: Giga Clock Cable Connections” on page 453.

The generator modules and analyzer modules for 7 Gbit/s and
13.5 Gbit/s are functionally identical. The only difference is the
achievable data rate.

Figure 16  13.5 Gbit/s Generator and Analyzer Modules

Special N4872A/N4874A These data generator modules provide not only the generated signal
characteristics but also the actual clock. Both outputs can be operated in differential
and single-ended mode. The clock output is especially useful if an
external clock source is applied to the master clock module.

Both outputs can be individually configured with respect to delay,
voltage levels, and so on.

The signal generator has the same advanced features as the E4862B,
3.35 GHz, differential output frontend with variable delay and variable
signal crossing.
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System Components

Variable signal crossing is software-controlled. The delay of the data
and clock outputs can be controlled by software. Additionally, the
delay of the data output can be controlled by applying a voltage signal
(from DC to 1 GHz) to the DELAY CTRL IN connector. For details
please refer to the Agilent 81250 ParBERT Technical Specifications.

The generator modules have also an AUX IN port. This is a TTL
compatible input. A high-level voltage applied to this port forces the
data output electrically to low signal level. Neither the clock output
nor the data generation process (sequencer) are affected. When the
AUX IN returns to low level, the data output becomes re-enabled.

The N4872A/N4874A data generator modules are equipped with
output protection circuits. These circuits protect the modules against
untolerable external termination conditions. Both outputs must be
terminated with 50 Q to the DUT termination voltage Via,p -

For details refer to “Output Protection of N4872A / N4874A
Generators” on page 243.

These analyzer modules recognize and analyze differential as well as
single-ended signals.

The following figure shows a block diagram of the input circuitry.

Termination Compare: Sampler
- Input 135 6b/s
el - Differential
e - NInput
100 Ohm diff
Input |
Inverted HJ ﬁ
Input TJ
G
Termination Voltage Threshold
Differential Offset

Analyzer Input Block Diagram

A built-in clock data recovery (CDR) circuit makes it possible to
recover the clock from the received signal. To use this feature for an
analyzing system, the CDR output must be connected to the CLK
INPUT of the E4809A clock module.
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The CDR is supported in the following frequency ranges:
e 2.115 GHz to 3.21 GHz

e 4.23 GHz to 6.42 GHz

* 9.9 GHz to 10.9 GHz

These ranges cover most of the common data transmission standards.

231

The CDR works well with pure PRBS up to polynomial -1. If non-

pure PRBS or other data is used, please note:
* The CDR expects a DC balanced pattern.

* The CDR expects an average transition density of 1 : 2, that means,
one hi/low transition in every second bit.

The AUX OUT connector of the modules can be used for monitoring
purposes. Switched by software, it provides either the input data as
interpreted by the input comparators or the present clock. See also
“Analyzer Frontend for E4861B Modules” on page 53.

The ERR OUT connector allows you to trigger external equipment on
errors. When the module is in compare mode and detects a bit error,
the ERR OUT generates a 1 V pulse in RZ format. The duration of the
pulse is twice the sequencer period.

The AUX IN port is a TTL compatible input. When the analyzer is
operating in compare mode, a high-level voltage applied to this port
freezes the error counters. The internal sequencing is not affected.
When the AUX IN returns to low level, the error counters continue.

Frontends

The available frontends include data generator and data analyzer

frontends.

Figure 18 Frontend for up to 675 MHz
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Generator Frontends for E4832A
Modules

Generator Frontends for E4861A
Modules

NOTE

Generator Frontends for E4861B
Modules

Analyzer Frontends for E4832A
Modules

System Components

Note that the frontends have built-in protection circuits which
automatically disconnect a frontend if an attempt is made to operate
the frontend under intolerable conditions.

If this happens, the user interface is neither informed nor updated. In
case of a problem, you should therefore always inspect the green LEDs
above the frontend connectors. They clearly indicate the physical
connection status.

Once the termination conditions have been corrected, the Connectors
On/Off button of the toolbar can be used to re-establish the
connection.

Remote programs can query the connector status.

Generator Frontends

The generator frontends for the E4832A module are:

* E4838A, 675 MHz, differential output, low voltage amplitude/offset
and variable slopes generator

* E4843A, 675 MHz, NRZ/RZ, differential output frontend

The generator frontends for the E4861A module are:

* E4862A, 2.7 GHz, differential generator frontend

* E4864A, 1.65 GHz, differential generator frontend

Your system may include older generator frontends, marked for

frequencies of 2.67 GHz, 1,35 GHz, 1.33 GHz, or 667 MHz. If this is the
case, the achievable data rates are limited by the older frontends.

The generator frontend for the E4861B module is:

* E4862B, 3.35 GHz, differential output frontend with variable delay
and variable signal crossing

For details please refer to the Agilent 81250 Techwical Specifications.

Analyzer Frontends

The analyzer frontend for the E4832A module is:

* E4835A, 675 MSa/s, differential/single-ended input, high sensitivity
analyzer
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Analyzer Frontend for E4861B
Modules

NOTE
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The E4835A frontends are always installed in pairs. Two E4835A
frontends share a common memory plug-in and sequencer.

The analyzer frontends for the E4861A module are:
* E4863A, 2.7 Gbit/s, differential/single-ended input frontend
* E4865A, 1.65 Gbit/s, differential/single-ended input frontend

The analyzer frontend for the E4861B module is:
* E4863B, 3.35 Gbit/s, differential /single-ended input frontend

The analyzer frontends for data rates above 675 Mbit/s have an AUX
OUT connector which provides the input signal as interpreted by the
input comparator—either low or high.

This output can for example be used to synchronize a pure analyzing
system. If the DUT (such as a deserializer or demultiplexer) generates
a recovered clock, this clock signal may be fed into the frontend, and
the AUX OUT signal can be used to provide the clock to the analyzing
system via the EXT INPUT connector of the clock module.

Note that the AUX OUT connector has an internal impedance of 50 Q
which must be met by the receiver in order to achieve the specified
characteristics. A termination voltage between 0 V and -2 V may be
used. If these requirements are not met, the output is disabled.

See also “How Do I Use the AUX OUT of Analyzer Frontends?” on
page 434.

Your system may include older analyzer frontends, marked for
frequencies of 2.67 GHz, 1.35 GHz, 1.33 GHz, or 667 MHz. If this is the
case, the achievable data rates are limited by the older frontends.

For details please refer to the Agilent 81250 Techwical Specifications.

Trigger Pod

The Agilent 81200 Trigger Pod is an option of the E4805B or E4808A
clock module. It can be used to detect external events and to react on
them.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 53



Introduction to the System

54

System Components

Figure 19 Agilent 81200 Trigger Pod

The ribbon cable has to be plugged into the master clock module.

The Trigger Pod has 8 TTL compatible input lines (input threshold 1.5
V). The input lines are terminated by 4.7 kQ pull-up resistors to +5 V.

Data acquisition and hence event recognition is triggered by the
internal sequencer clock. The sequencer clock frequency is:

Sequ. clock = System clock frequency / Segment resolution

The maximum sequencer clock frequency is 42.188 MHz,
corresponding to a period of 23.7 ns.

For technical details please refer to the Agilent 81250 Technical
Specifications.

The input lines can be used to detect single, asynchronous events. If
certain patterns (bit combinations) are to be detected, it is
recommended to synchronize the incoming data with the system. This
can be done by generating a clock signal at the TRIGGER OUTPUT of
the clock module and applying that clock to the event source (see also
“How to Set the Characteristics of the Trigger Output” on page 198).

Identification of Hardware Resources

The hardware resources pool is comparable to a traditional
instrument. Here the instrument is seen as a collection of modules,
which provide signal connectors.

An Agilent 81250 Parallel Bit Error Ratio Tester can consist of
multiple clockgroups. Each clockgroup consists of modules which in
turn have connectors.

The following figure illustrates the numbering system used to address
the modules and connectors.
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Figure 20 Numbering of Modules and Connectors Within One System
The identification of a generator or analyzer channel is:

Cx My Cz (ClockgroupNumber — ModuleNumber - ConnectorNumber),
such as C1 M3 Cb.

NOTE An Agilent 81250 Parallel Bit Error Ratio Tester can also house several
systems. A system requires:
* one independent master clock module, and

* one or more data generator/analyzer modules.

Summary of Hardware-Related Terms

Module:  One of the following:
* E4805B Central Clock Module
* E4808A Central Clock Module
* E4809A 13.5 GHz Clock Module

E4832A 675 Mbit/s Data Generator/Analyzer Module

E4861A 2.7 Gbit/s Data Generator/Analyzer Module

E4861B 3.35 Gbit/s Data Generator/Analyzer Module

E4810A/E4911A 3.35 Gbit/s optical-electrical Data
Generator/Analyzer Modules
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Frontend:

Connector:

Channel:

Trigger Pod:

Master clock module:

Clockgroup:
ClockgroupNumber:
ModuleNumber:

ConnectorNumber:

Operating Principles

E4866A/E4867A 10.8 Gbit/s Data Generator/Analyzer Modules

N4868A 10.8 Gbit/s Booster Module for E4866A

N4872A/N4873A 13.5 Gbit/s Data Generator/Analyzer Modules

N4874A/N4875A 7 Gbit/s Data Generator/Analyzer Modules
Generator or analyzer plug-in of a data generator/analyzer module.

An output or input connector of a frontend. Differential connectors
are treated as one connector.

The circuitry behind a connector, which includes data generating or
analyzing capabilities, data memory, frequency multiplexing and so
on.

An option of the master clock module for detecting external events.

The clock module that controls clockgroup #1 of a system. It can
additionally control up to two slave clock modules (clockgroup #2
and #3).

The sum of modules connected to a single clock module.
Identifies the clock master (= 1) and up to two slaves (2 and 3).
Identifies the module within a clockgroup (1 to 11).

Identifies the connector of a module and is counted from module top
to bottom (1 to 4). Differential connectors are counted as one
connector.

Operating Principles

The software of the Agilent 81250 Parallel Bit Error Ratio Tester is
based on two concepts:

* The idea of virtual systems

* The idea of using models of the real world—a model of the present
instrument configuration and a model of the DUT
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Figure 21
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This section explains the interdependencies and terms. See:

* “Virtual Systems” on page 57—one ParBERT system can occupy up
to three mainframes; also, multiple independent systems can be
installed in one mainframe and operated by one controller

* “Hardware and Setup Models” on page 58—an introduction to the
Connection Editor that mirrors the physical world

* “Software Structure” on page 61—an overview of the manifold ways
that can be used for controlling a ParBERT system

Virtual Systems

A single Agilent 81250 system can contain up to three clock modules
in a master-slave configuration. Such a configuration uses expander
frames and has up to three clockgroups.

On the other hand, it is also possible that one mainframe houses
several Agilent 81250 systems. They consist of independent clock
modules with associated data generator/analyzer modules. Such a
configuration makes it possible to test a device under asynchronous
conditions using independent clock pulses.

The concept of the Agilent 81250 Parallel Bit Error Ratio Tester is to
create so-called virtual systems from the system’s present hardware
resources (clock modules, data modules, generator and analyzer
frontends).

The basic (default) system is called DSRA (DSR = digital stimulus and
response, system A).

If the hardware comprises several independent clock modules—not
connected as slaves—then additional systems are available. By default,
they have ascending names, such as DSRB, DSRC, and so on.

N L e

DSRA| DSRB| DSRC

B \ — i
Clock modules

Virtual Systems in One Mainframe
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Operating Principles

Separate systems are widely used for testing multiplexers or
demultiplexers. Such devices generally require different clock
frequencies at the generating and analyzing sides. MUX/DEMUX tests
can be performed by one system, if the ratio of these frequencies is 2",
such as 2, 4, 8, 16, and so on. If it is not, separate data generating and
data analyzing systems will do the job.

If the hardware has been changed by adding or removing modules or

frontends, new virtual systems can be automatically created with the
Agilent 81250 Configuration Tool (see also “How to Set the Operating
Mode” on page 135).

The systems are identified in the file dvtsys.txt. By editing the
dvtsys.tat file, they can be renamed. Their configurations are
automatically detected and stored in the dvtits.txt configuration file.

The user interface and remote control commands enable you to load
and operate any of the configured subsystems.

You can operate several virtual systems in parallel by starting the user
interface more than once. Every user interface indicates the chosen
system in the bottom line of the main window.

If the tester is operated remotely via SCPI commands, the system
names are used to construct the handles for identifying the respective
system.

Hardware and Setup Models

On power up, the system automatically checks and identifies the
available modules and frontends. It creates an image of the system
configuration and displays this image in the Connection Editor
window.

The image of the DUT needs to be created. This can be done manually
with the Connection Editor or by loading a stored setting.
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Figure 22 Connection Editor Window

System Configuration

The system configuration at the left-hand side of the Connection
Editor window identifies all the available modules, frontends (there
are generator and analyzer frontends), and frontend connectors.

Refer to “Frontends” on page 51 for the available frontends.

A connector represents an output or input connector of the module.
Differential connectors are treated as one connector.

A channel represents the circuitry behind a connector. It is identified
by Cx My Cz (ClockgroupNumber - ModuleNumber -
ConnectorNumber).

DUT Configuration

The image of the DUT is constructed from a template displayed on the
right-hand side of the Connection Editor window. The Agilent 81250
system includes a general DUT template.
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The general DUT template provides two types of ports:

e Data ports
Data ports provide the ability to define data to be sent or analyzed.
Data is handled in the form of segments. Two major data segment
types are available: memory-based or PRBS/PRWS. Sequences of
segments can be repeated or started upon events.

A data port is usually an input or output bus, characterized by one
common clock frequency.

e Pulse port
Like traditional pulse generators, this port provides an easy way to

have a pulse generated without the need to set up any data. The
terminals of a pulse port can receive different clock signals.

Ports can be added for every group of pins with the same or similar
behavior.

Ports consist of terminals. These are the DUT pins that must be
physically connected to the connectors of the system’s generator or
analyzer channels.

ﬂ Connection Editor M=] E3

tadules Device Under Test

|»
| »

E43058 Frame1 Slat 2

General DUT
Frequency
Clock Source / Reference Input Diata Part Area
External lnput
. Generator 1: Data (IN)
Trigger Output
1: Datal
E43614 Frame1 Slat 3 Port g: Datal
CIMZ0] ————————— fi: Dataz
] VY — T 4: Data3
E48614 Frame1 Slot 4 Terminals
= Pulze/Clack Part Area
C1M30] ———————4¢—

Figure 23 Display of Ports and Terminals

After the virtual DUT has been created and connected to the virtual
system, signal parameters can be set, such as signal timings, voltages,
signal termination characteristics, pulse delay, pulse width, and so on.
Signal parameters may be set up globally for a whole port or
individually for single terminals.
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More complex signals can be produced by digital addition of two or
four output channels. This allows to generate real-world signals with
pulse displacement or width variation.

Another feature is analog channel addition which allows to generate
signals with glitches, distorted transitions, and multiple levels.

Settings

The complete setup for a DUT including all parameters is called
setting. Settings can be saved in the system’s database. It is also
possible to export/import a setting as a text file, either manually or
under remote control.

Every saved setting can be reloaded at any time.

A setting also contains references to the signal patterns used for the
test. These patterns are stored as segments. If a setting is exported to
or imported from another system, the required segments have to be
exported/imported as well. Therefore, all the segments required by a
setting can be stored in a “local” segment pool which is associated with
and only accessible from the setting.

Settings include the system configuration. Stored settings can
therefore not be used on systems that do not provide the required
hardware configuration.

Software Structure

The Agilent 81250 Parallel Bit Error Ratio Tester can be controlled
from a variety of interfaces:
* Graphical user interface
The graphical user interface allows you to set up and execute device
tests interactively using the keyboard and mouse.
* GPIB interface
The GPIB interface allows remote control of the Agilent 81250
system via the General Purpose Instrument Bus interface.
e User-written programs

The Agilent 81250 software provides application programming
interfaces (APIs) for a couple of programming environments, such
as Microsoft’s C/C++, VisualBasic, Agilent’s VEE, National
Instruments’ LabVIEW, and others.
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* Local area network (LAN)

The graphical user interface or user-written programs can be run on
any Windows NT or Windows 2000 workstation. Once the Agilent
81250 ParBERT is connected to the LAN, its firmware server can be
operated from any workstation via the LAN.

The software is based on a client-server architecture. All the interfaces
communicate with the module firmware through one and the same
software component—the firmware server.

The system can be remote-controlled via plug and play functions as
illustrated below:

Clients GPIB Graphical user | | VEE || C/C++ || LabView | VB/VBA | | Measurement
interface interface . o o onn user interface
local or
Pl I
\ \ SCPI'tommand language // remote PC
Socket — TCP/IP protocol LAN access
; Parser (from/to
Firmware . other PC)
server :
embedded or T
external 1/0 driver
controller VISA library functions

Iembedded VX1 bus or IEEE 1394 PC link to VXI

VXl bus interface

Hardware Module firmware

Figure 24 Remote Control Options

Plug and play functions The Agilent 81250 system software includes the Agilent 81200 plug

and play (pnp) driver. The pnp functions can be called from a variety
of programming environments, such as VEE, C/C++, VisualBasic, or
others. VB/VBA, for example, is supported by Microsoft Excel or even
Word. The Agilent 81200 pnp driver performs the protocol conversion
to the SCPI command language.

GPIB access The system can also be controlled via the General Purpose Instrument
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Bus interface. This interface uses the SCPI command language.

The GPIB interface has to run on the same PC as the firmware server.
All the other interfaces can also run on any suitable workstation of the
LAN.
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LAN access The built-in controller has a Local Area Network interface that can be
accessed from any workstation. An 81250 user interface or a user-
written program running on such a workstation can communicate
with the firmware server running on the Agilent 81250 Parallel Bit
Error Ratio Tester.

External controller The built-in controller can be replaced by an external PC using the
IEEE 1394 PC link to VXI. In this case the firmware server runs on
that PC.

Measurement Software The Agilent 81250 Measurement Software has been developed using
the ActiveX concept of common, reusable software objects, generally
called ActiveX controls. There are no SCPI commands that allow to
control the measurements. But they can be embedded.

As the measurements are implemented as ActiveX controls—the
measurement framework is just a “container’—the measurements can
be easily embedded into any program development environment that
supports the component object model, such as Microsoft Excel or

Word.
Measurement software =
container for ActiveX controls l
C/C++ t0
—| BER Measurement |I IActiveX control ||_p.| VX! p(:u-g &play| o fimware
- river server
Activex | [—DUT Output Tim. Meas. |
controls C
Eye Opening Meas.
_| EED L | Wrapper DLL
—| Fast Eye Mask Meas. % ActiveX control
[ ]
[ ]
[ )

Figure 25 Measurement ActiveX Components

For compatibility reasons, the software provides also a Wrapper DLL.
This library allows you to embed ActiveX controls into pure C
programs.

NOTE Itis recommended to use the remote access generally via the plug and
play functions. For the Agilent 81250 Measurement Software, no SCPI
commands are provided.
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SCPI command language

Port:

Data port:
Pulse port:
Terminal:

Setting:

Handle:
API:
SCPI:
PNP:

BIOS:

VISA:

Agilent 81200 pnp driver:

ActiveX controls:
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All interfaces finally use an ASCII-driven serial interface protocol to
communicate with the firmware server. The interface protocol is
based on the SCPI command language.

In remote-controlled operation, each virtual subsystem needs an
individual handle so that the software knows which subsystem should
receive the command for executing it. All SCPI commands and queries
have to start with the subsystem’s specific handle.

Summary of Setup-Related Terms

A group of DUT input or output pins with identical or similar
properties, such as a data or address bus.

A DUT port that receives or returns digital data.
A DUT port that receives parametric signals such as a clock pulse.
A signal line assigned to a port (a DUT pin).

The complete setup for a DUT including all parameters and references
to the test patterns (segments).

The identification of a subsystem, such as DSRA.

Application Programming Interface.

Standard Command language for Programmable Instruments.
Plug and Play peripheral driver for VXI components.

Basic I/O System—the microprocessor programs loaded into the
modules’ EEPROMs.

Virtual Instruments Software Architecture—a common standard of
functional calls for controlling VXI-based instruments.

A plug and play driver for the 81200 platform based on the VISA
standard.

Reusable software objects that can be pasted into many programming
environments.
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Depending on the modules and frontends, it is possible to test devices
at frequencies up to 13.5 GHz. ParBERT 45G systems support data
rates up to 45 Gbit/s. Multiple frequencies and memory resolutions
are achieved by multiplying the clock frequency.

See:

* “Choice of Clock Sources” on page 65—the built-in clock module can
generate the system clock or lock to an external clock source

* “Frequency Multiplier and Segment Resolution” on page 67—here,
you find the explanation of how the system generates data streams
and how the chosen frequency affects the available memory depth

* “Adding 675 Mbit/s Generator Signals” on page 73—an overview of
the available features for generating signals that are not uniform
with respect to timing or amplitude

* “Signal Delay Compensation” on page 74—an introduction to the
principles of zero adjust, cable delay, and propagation delay
compensation

* “Trigger-Controlled Start and Stop” on page 75—basic information
on how tests can be started and stopped by an external signal

Choice of Clock Sources

The Agilent 81250 system has a built-in 10 MHz reference oscillator,
but can also be locked to an external clock source.

The external clock can be used to substitute the built-in reference. It
can also be used to drive the system directly. It can be connected to
the CLOCK/REF INPUT of the master clock module and set up with
the Parameter Editor.
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Figure 26

Remote start

Timing Principles

The Parameter Editor indicates the chosen clock source path as
illustrated in the following figure.

B Parameter Editor H E
Rezource: IC'I F1 Clk ["E4805B" F1 521 - i ‘I‘I l-I

Frequency ] Clock/Ref nput l E:-:temallnput] TliggerDutput]

Period |2 _l:: ns Tem. Yoltage ID _l:: i
Frequency |5DD _l:: MHz

Source
10 MHz Int. Reference .
0sc
™ 10 MHz V¥ Reference - .,
" 1 MHz Ext. Reference
Detect " 2 MHz Ext. Reference Clok
" 5 pHz Ext. Reference Mulfiplier
= {10 MHz Ext. Reference;
Measure | " External Clock Source d
|E| fHz | Elock Divider I 1 _I:: Cloek Multiplier I 1 _I::

Clock /Reference Input Window
In this example, an external 10 MHz reference has been chosen.

You can see from the picture that the supported clock sources are
grouped:

¢ Internal reference clock sources include the oscillator of the clock
module and the VXI bus clock signal.

¢ External reference clock sources have to run at one of the
supported clock frequencies.

* A completely independent external clock source can be applied,
measured, and adjusted (multiplied/divided) for generating the
system clock.

The E4809A 13.5 GHz clock module provides additional features not
shown in the figure above:

* The built-in PLL can be bypassed, so that the external clock drives
the system directly.

* The clock recovered by a N4873A/N4875A analyzer module can be
used to drive the system directly.

Independent from the clock source, the system can be started by an
external signal applied to the EXT INPUT or START INPUT connector
of the master clock module.
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Remote stop A system that contains only E4832A data generator/analyzer modules
can also be stopped or gated (started and stopped) by an external
signal.

For details see “Setting Global System Parameters” on page 177.

Frequency Multiplier and Segment
Resolution

The internal data handling is based on words. The number of bits
which are allocated to one word depends on the segment resolution.

Let us have a look at the architecture of a module and its frontends in
order to understand the dependencies between

* the system clock frequency,
* the word length, and
* the available data memory.

The following figure illustrates the structure of a data generation
channel of an E4861A module:

128 Kword 0
8 Kwords Frequency = SC x SR
63
SC = Sequencer clock frequency
0 SR = Segment resolution
> &
(2]
oe]
= oc
| o0 \_
o
=
o 0
= MUX [—| Formatter
&

A | |

Delay, width,| | Levels,

duty cycle termination
SR:1 MUX

SR = Segment resolution

Figure 27 E4861A Hardware Architecture

Channel data memory Memorized data such as data segments or distorted PRBS is
downloaded from the system controller and kept in the channel
memory. The memory of an E4861A channel can hold 128 Kwords of
64 bits. The memory of an E4832A channel can hold 128 Kwords of 16
bits. The memory of an E4866A generator or E4867A analyzer module
can hold 128 Kwords of 256 bits.
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PRBS generator

Sequencer

Multiplexer

NOTE

Segment resolution and memory
depth

Timing Principles

Pure PRBS/PRWS signals are generated by a hardware feedback shift
register (see also “Appendix B: PRBS/PRWS Data Segments” on

page 447).

Both memory and PRBS generator are controlled and clocked by the
built-in sequencer. The sequencer clock—generated and distributed by
the master clock module of the system—has a maximum frequency of
42.1875 MHz.

Depending on the kind of data to be generated, either the memory or
the PRBS generator is connected to a multiplexer. This multiplexer
generates the data stream.

When you set a desired system clock frequency, then the sequencer
clock is automatically adjusted so that the desired frequency is an
integer multiple of the sequencer clock frequency.

This multiplexing factor determines the word length—the number of
bits polled by the multiplexer—and hence the available memory
capacity. It is called segment resolution.

There is one segment resolution with global scope. If the system
generates multiple clock frequencies, then some ports or channels
have individual segment resolutions.

Segment Resolution

The specified and generated data rate is:
System frequency = Sequencer clock frequency X Segment resolution

In case of a single frequency system, the segment resolution is the
general segment resolution. In case of a system using multiple data
rates, the segment resolution is the individual segment resolution of
the channel.

If the segment resolution is lower than the maximum number of bits
per word provided by a data generator/analyzer module, then the
remaining bits are not used.

The available frequencies and resolutions depend on the type of
module and its frontends.

The E4832A module provides 128 K of 16-bit words of memory for
each channel. Depending on how many bits are used, this results in
128 Kbit to 2 Mbit of usable memory.
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If 16 bits are allocated to a word, it is possible to have signals with

data rates up to 675 MHz and 2 Mbit data memory.

Table3 Word Length, Memory Depth, and Frequency Range of an E4832A Module

1
2
4
8
1

6

131,008
262,016
524,032
1,048,064
2,097,152

<42.1875
<84.375

<168.750
<337.500
<675.000

The E4861A module has a memory capacity of up to 8 MB per channel.

Its minimum segment resolution is 16 bits (see the table below):

Table4 Word Length, Memory Depth, and Frequency Range of an E4861A Module

16
32
64

2,097,152
4,194,304
8,388,608

333.334 to 675.000

<1,350.000
<2,700.000

The E4861B module allows to use segment resolutions from 1 to 128
bits (see the table below):

Table 5 Word Length, Memory Depth, and Frequency Range of E4810A, E4811A, and
E4861B Modules

1
2
4
8
16
32

64
128

131,072
262,144
524,288
1,048,576
2,097,152
4,194,304
8,388,608
16,777,216

20.834 to 41.666
<82.333

< 166.666
<333.333

< 666.666
<1,333.333
<2,700.000
<3.350.000
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Increasing the virtual memory

NOTE

Table 6

Table 7

Block length

Timing Principles

The desired system clock frequency determines the minimum segment
resolution. As long as the segment resolution is less than the
maximum, it is possible to choose a higher general segment resolution.
This increases the usable memory and simultaneously decreases the
sequencer clock frequency.

For E4832A modules, the delay vernier and the functions for
automatic analyzer sampling delay adjustment require that the
minimum segment resolution of the desired system clock frequency is
used.

The E4866A and E4867A modules have only one segment resolution:

Word Length, Memory Depth, and Frequency Range of E4866A/E4867A Modules

Segment resolution Max. memory depth | System clock frequency
(bits) (bits) (Gbit/s)
256 33,554,432 9.5t010.8

The modules for 7 Gbit/s and 13.5 Gbit/ start with a segment
resolution of 32 bits:

Word Length, Memory Depth, and Frequency Range of N4872A to N4875A
Modules

Segment resolution | Max. memory depth | System clock frequency
(bits) (bits) (Ghit/s)

32 4,194,304 <1.35

64 8,388,608 <27

128 16,777,216 <54

256 33,554,432 <10.8 (N4874/75A <7.0)
512 67,108,864 <13.5(N4874/75A <17.0)

Although the N4874A and 4875A data modules are limited to 7 Gbit/s,
they support a segment resolution of 512 bits and hence 64 Mbit of
memory.

The streams of generated or expected data are organized in blocks.
Every block must contain a whole number of words. Therefore, the
length of these blocks has to be a multiple of the segment resolution.
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Multiple Frequencies and the Frequency Multiplier

The general segment resolution is a global system parameter. It
determines the sequencer clock frequency.

FM factor and FMIR The data rate of individual channels or ports can be changed by
changing the frequency multiplier factor (FM factor).

The chosen FM factor for a port or channel determines not only its
frequency but also the individual segment resolution of this port or
channel. The individual segment resolution is

SR = General segment resolution x FM factor
Limitations:

For E4832A modules: 1 < SR < 16

For E4861A modules: 16 < SR < 64

For E4861B modules: 1 < SR < 128
For N4872...75A modules: 32 < SR < 512

The available multiplying factors are expressed by the frequency
multiplier range (FMR).

The system calculates the FMR of a channel automatically. The
selection box provided for changing the FM factor offers only valid
factors.

E4832A-Example The following example refers to the E4832A module.

If the desired clock rate is 100 MHz, then the minimum segment
resolution is 4, which leads to 512 Kbit memory depth and a frequency
multiplier range of 1/4, 1/2, 1, 2, 4. That means, an individual channel
can run at 25 MHz, 50 MHz, 100 MHz, 200 MHz, or 400 MHz.

Other possible segment resolutions for this clock rate are:
* 8, which leads to 1 Mbit memory depth and FMR =1/8, 1/4, 1/2, 1, 2.

* 16, which leads to 2 Mbit memory depth, FMR = 1/16, 1/8, 1/4, 1/2,
or 1.
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The relations are shown in the table below:

Table 8 Matrix of Segment Resolution, FMR, Memory Depth and Clock Frequency

NOTE

Segment Reso- | Frequency Multiplier | Memory Channel Clock
lution Range® Depth® Frequency

1 bit (=1) 1,2,4,8,16 128 Kbit <42.1875 MHz
2 bits (=2) 1/2,1,2,4,8 256 Kbit <84.375 MHz
4 bits (=4) 1/4,1/2,1,2,4 512 Kbit <168.75 MHz
8 bits (=8) 1/8,1/4,1/2,1,2 1 Mbit <337.5 MHz
16 bits (=16) 1/16,1/8,1/4,1/2,1 |2 Mbit <675 MHz

@ This is the range of multiples and fractions that can be used at individual connectors. If
you have most of your signals at 40 MHz and your pattern lengths are less than 128 Kbit,
then you can choose segment resolution 1. You have the chance to set individual connec-
tors to a multiple of this general setting. For example, selecting 16 as the multiply factor for
a connector gives you 2 Mbit memory depth and 675 MHz with a segment resolution of 16.

b Subtract 32 x segment resolution, as this memory space is occupied by a 2°.1 PRxS and
the sequencing initialization.

If, for example, most of the signals are at 200 MHz, then the available
segment resolutions are either 8 or 16.

If you have chosen 8 as the general segment resolution, then each data
port and each terminal of a pulse port can be set individually to
frequencies of 1/8, 1/4, 1/2, 1 or 2 times the system clock frequency.

If the frequency multiplying factor is changed for individual ports or
channels, then the frequency, word length, and memory depth also
change for these connectors.

Mixing Low and High Speed Modules

The data generator/analyzer modules E4832A and E4861A have one
frequency range in common: 333.334 MHz to 675 MHz.

If a system contains a mixture of E4832A and E4861A modules and
the system clock frequency is set to a value within this range, then a
general segment resolution of 16 is automatically set and used on all
channels.

If a lower system clock frequency is set, then the frequencies of the
high-speed channels are automatically multiplied. This is done by
setting the frequency multiplier to a value higher than one.

The FM factor is chosen such that the high-speed channels operate
with their minimum segment resolution, which is 16 for an E4861A
module.
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Example If a system clock frequency of 125 MHz has been chosen, then the
minimum segment resolution for the E4832A modules is 4 (see also
the table “Word Length, Memory Depth, and Frequency Range of an
E4832A Module” on page 69). This is automatically set as the general
segment resolution.

The frequency multipliers of the E4861A module channels are set to 4,
resulting in individual segment resolutions of 16 and a channel
frequency of 500 MHz.

For details see “How to Use Multiple Frequencies” on page 185.

Adding 675 Mbit/s Generator Signals

The outputs of 675 Mbit/s generator frontends can be digitally added.
This allows to generate signals with varying pulse widths. It allows
also to generate signals with data rates above 675 Mbit/s even with
low-speed frontends.

The output of an E4838A generator frontend can also be added in
analog mode to the output of the generator above. This allows to
generate signals with spikes or multiple levels.

Digital Channel Addition

Two or four channels can be digitally added. The digital channel
addition is an XOR addition (exclusive OR or modulo 2 addition). The
addition takes place before levels are applied to the signals.

Channel 1 J—I_ I

|

Channel 2

Digital Addition (XOR)

Digital Addition (XOR) | | | '| l_
of Channels 1 and 2 | —

Figure 28 Digital Channel Addition

For details see “How to Combine Generator Channels” on page 266.
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Zero Adjust, Cable, and Propagation
Delay Compensation
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Timing Principles

Analog Channel Addition

Analog channel addition works as illustrated in the figure below:

....... High level 1.5V
— L lLowlevel 0V
=== Highlevel 1.5V
Low level 0V

------- High level 1.5V
Added signal === 0V

1st Channel

2nd Channel

—_— — 15V

Analog Channel Addition

Two output voltages are added to form a signal with three voltage
steps.

Both channels can have different timing parameters, such as
frequency, pulse width and delay. High level and expected load are
determined by the channel that holds the connector.

For details see “How to Add Channels in Analog Mode” on page 250.

Signal Delay Compensation

Several features support the timely alignment of generated and
captured signals.

With the Agilent 81250 system, it is possible to align the outputs and
inputs of newly installed frontends or new modules.

To assure that all generator output signals are applied at the same
time either at the DUT board or even at the DUT input pins, it is
possible to perform a cable delay and propagation delay
compensation.
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Figure 30

Negative Delay

Introduction to the System

The various kinds of signal delay are illustrated in the figure below.

Time — |
Generated 7
signal >|< : X >< X
DUTin ! X X >< X
= =
Cabledtlalay

DUT out ); %;; % % %

Propagation

delay . ,

Received !

sgnal BED G G ¢
—‘>-/ <
Cable delay
D G &b o ¢
!4—\>

Optimum sampling delay

Kinds of Signal Delay

The procedures are menu driven and semi-automatic. For details see
“How to Compensate for Internal and External Delays” on page 384.

Apart from aligning signals it may be interesting and important to
have some signals applied in advance to other signals.

Therefore the Agilent 81250 system provides the option to set a
general time offset for all connectors, so that individual ones can be
set to negative delays, and hence start earlier than others.

The delay offset feature can be used in setup and hold time
measurements. For details see “How to Set the General System
Frequency” on page 181.

Trigger-Controlled Start and Stop

The EXT INPUT of the master clock module can be used to start the
timing system of the Agilent 81250. The state of this input is sampled
once every system period. If the system does not contain an E4861A
module, this input can also be used to stop the system.
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System period

NOTE

Trigger-Controlled Start

NOTE

Trigger-Controlled Stop

Timing Principles

The system period is normally derived from the built-in PLL. However,
if the CLOCK/REF INPUT provides an external clock source, this
signal defines the system period.

If you are using the EXT INPUT or START INPUT without an external
clock source at the CLOCK/REF INPUT, the start/stop signal must be
applied for a time greater than the system period.

If you are using the EXT INPUT or START INPUT with an external
clock source at the CLOCK/REF INPUT or CLK INPUT, setup and hold
times must be considered to achieve a predictable timing.

Setup and hold time violations may influence the Agilent 81250
system only in the aspect that the system will generate consistent
relative timings for data generation and data capture. The absolute
timing, related to the external input, may vary by about +1 system
period.

Starting the system via the EXT INPUT has no restrictions. All internal
pipelines are prefilled so that the first signal comes out after

+]1 system periods + 45 ns + output delay

If trigger-controlled start is used in combination with an external
source clock, the external clock must be stable and applied at least
100 ms prior to the start pulse. This is about the time required by the
built-in PLL to lock safely on the external clock.

Trigger-controlled stop or trigger-controlled gating via the EXT INPUT
is only available if the system contains exclusively E4832A modules.

When stopping the system via the EXT INPUT some restrictions apply.

The timing system is stopped immediately, even if the period and delay
of a bit is not complete. The consequence is, that the word at the
output might not be aligned during such a stop. After a restart (in
gated mode), the bits are realigned.

When stopping the system, ensure that the output word is stable for a
longer time. Use a PAUSE segment for that purpose. The pause should
have a duration of

System period X Frequency multiplier X 32 + Maximum delay

where the maximum delay is the maximum delay of all involved
channels. Details are documented in the Agilent 81250 Technical
Specifications.
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Segment resolution:

FM factor:

FMR:

Block:

Digital channel addition:

Analog channel addition:

EXT INPUT:

CLOCK/REF INPUT:

Introduction to the System

Summary of Timing-Related Terms

The length of a data word. Range: 1 to 16 bits for E4832A modules, 16,
32, or 64 bits for E4861A modules. The minimum segment resolution
depends on the chosen system clock frequency.

Frequency Multiplier factor. The individual factor by which a channel
or port frequency differs from the system clock frequency. Choices are
restricted by the FMR.

Frequency Multiplier Range. The available factors for multiplying the
system clock frequency. The actual range depends on the segment
resolution and the type of module.

A portion of a test sequence which references segments, that define
generated or expected data. A block refers to all data ports. Its length
has to be a multiple of the segment resolution.

Exclusive OR (modulo 2) addition of two or four signal generator
channels of one 675 Gbit/s data module.

Voltage addition of two signal generator channels of one 675 Gbit/s
data module. Requires at least one E4838A frontend.

A connector of the clock module. It allows to start/stop the system by
an external signal.

A connector of the clock module. It allows you to connect an external
clock source.

Data Generation Principles

Once the general signal parameters have been set, the patterns of the
data to be generated or expected can be defined.

See:

* “Emulate Real Pattern and Waveform Conditions” on page 78—an
introduction to how data patterns to be generated or expected are
treated
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Data segments

Data Generation Principles

* “Data Sequences” on page 79—the general explanation of a data
sequence that specifies for all data ports the data to be generated
and expected

* “Data Blocks” on page 80—the explanation of the blocks that form a
sequence

* “‘Data Segments” on page 80—an explanation of the data segments
that are referenced by the sequence blocks

e “Properties of Real Segments” on page 82—describes the differences
between memory-based and algorithmic (PRBS/PRWS) data
segments

* “Loops” on page 84—an overview of how single or multiple blocks of
a sequence can be repeated

* “Hardware Dependencies” on page 85—summarizes the hardware-
dependent loop limits

Emulate Real Pattern and Waveform
Conditions

Data patterns can be stored in the system database and output as part
of a sequence with or without algorithmic data. A PRBS, for example,
is algorithmic data.

Data patterns for the signals sourced to or expected from the DUT can
easily be set up in terms of data segments that span across several
output or input connectors of the Agilent 81250 system.

Captured data or data produced by a simulation can be imported as an
ASCII text file.

The Agilent 81250 system can be used to stimulate communication
devices using its sequencing capability.

Packets or cells consisting of payload and control data can be
produced by creating control segments, and using a PRBS segment for
the payload. Cell/packet sizes can be varied and control segments can
be stored in the database and used in any number of different packets.
A PRBS pattern may be used as the payload to test error rates.
Intermittent data with long dead-times between bursts can easily be
produced using the pause segment.

For testing multiplexers/demultiplexers, it is possible to set up PRWS
data and compare segments. Also, it is possible to run different ports
at different frequencies.
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Data sequence The overall stream of generated and expected data is called a

sequence. The Sequence Editor defines the structure of the data

streams sent to or expected by the Agilent 81250 system.

NOTE A sequence includes all data ports of the device under test. It does not

include pulse ports.

Data Sequences

A sequence specifies which data segments are generated or expected,

on which ports, and in which chronological order.

For details, see “Creating the Stream of Generated and Expected

Data” on page 281.

Data blocks A sequence consists of blocks. Loops are also part of a sequence.

Sequences are independent of data. This is achieved by defining the

data to be generated or expected with the Segment Editor, or

externally as vectors in a text file, and referencing these segments in

the sequence blocks individually for each data port.

Sequence blocks

1st Block | Segment [ |Segment [|Segment
Port A Port B Port C
y
2nd Block| Segment [ |Segment [|Segment
Port A Port B Port C
y
3rd Block | Segment [ |Segment || Segment
Port A Port B Port C
nth Block | Segment [|Segment [|Segment
Port A Port B Port C

Figure 31 Sequence and Segments

Loops
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Segment pool
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enty
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Every block can reference an arbitrary segment for every data port.
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Figure 32

NOTE

Data Generation Principles

Data Blocks

Blocks are portions of the sequence. A block spans across all data
ports. For details see “Contents of the Detail Mode Sequence Editor
Window” on page 304.

Every block references a segment for each DUT data port (not pulse
ports). The segments contain the patterns of generated and expected
data.

Block |Segment | |Segment [|Segment
Port A Port B Port C

Block Structure

Segments are not included into, but only referenced by the blocks.

The length of a block must be a multiple of the segment resolution.

Single, several, or all blocks may be repeated a specified number of
times or perpetually.

Such loops have an impact on the minimum block length and the
allowed number of blocks (see “Hardware Dependencies” on page 85).

Trigger pulses can be specified to be generated at the beginning of a
block, and output by the TRIGGER OUTPUT connector of the master
clock module. If certain events have been detected while a block is
executed, actions can be performed immediately, or at the end of the
block. See “Usage of Events” on page 105.

A single block can also be used for synchronizing the analyzer
frontends with the incoming data stream. See “Principles of Analyzer
Sampling Point Adjustment” on page 86.

Data Segments

Segments can be freely created. A segment has a width and a length.
The width defines the number of parallel signal lines (traces). The
length defines the number of data words (vectors). The length of a
segment must not remain under the length of the block into which it is
going to be inserted.
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Figure 33 Segment Structure

Segments can be created separately or while editing the sequence. A
segment may be larger than the block that references it.

If an existing segment is referenced by a block, the width of the port
and the length of the block are automatically considered. Segment
data that does not fit into the current block is ignored.

Segment Types There are real segments and pseudo segments.

* Real segments contain either free programmable memorized data,
or the specification of PRBS or PRWS data.

* Pseudo segments are commands, such as Pause, Don’t care, Expect
0, Acquire, and so on. A pseudo segment consumes only one word of
channel memory if it is used on all channels of a module.

New segments are created with the Segment Editor or can be imported
from vector-formatted text files.

Segment Pools Segments are stored in a segment pool, which is part of the system
database. There is one segment pool with global scope and one
segment pool per setting with local scope.

* Segments in the local segment pools can only be accessed if the
appropriate setting is loaded.

* Segments in the global segment pool can be accessed from any
setting.

Using the “local” segment pool makes it easy to export all the segments
required by the current setting, if the setting is going to be exported to
another system.
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Properties of Real Segments
We distinguish between memory segments and PRBS/PRWS segments.

 PRBS/PRWS segments are defined by the polynomial they are
calculated from. The width of a PRWS segment (the number of bits
per word) is automatically adjusted to the width of the port to
which it is assigned (the number of terminals).

* Memory segments consist of vectors and traces. A vector specifies
all the parallel bits of a port. The serial bit stream of a terminal line
is called trace.

Data Memory Usage

To understand the data memory consumption of a sequence, it is best
to think in data words. A word of an E4832A module consists of 1 to
16 bits, depending on the general segment resolution and the
frequency multiplier setting of the specific channel. A word of an
E4861A module consists of 16 to 64 bits, while a word of an E4861B
module can combine 1 to 128 bits. A word of an E4866A or E4867A
module always consists of 256 bits. The 7G/13.5G modules N4872A,
N4873A, N4874A, N4875A have a word length of 32 to 512 bits.

¢ One word is reserved for internal use.

* A pure PRBS/PRWS segment does not consume memory. Pure
PRBS/PRWS segments are directly generated by the built-in shift
registers of the modules.

A special type of a pure PRWS segment is the SFI5 segment. It
specifies pseudo random data that is formatted according to the
SFI-5 standard. This type of segment can only be used for E4861B
modules. These modules are capable of generating not only random
data, but also the deskew channel data. For details see SFI-5 Frame
Generator and the SFI5 Data Segment in the manual Testing SFI-5
Devices.

* A distorted PRBS/PRWS segment is produced by the software and
downloaded. It is treated like a memory-type segment. It consumes
as many words as its polynomial says. A distorted 215_1 PRBS, for
example, consumes 32767 words. Due to memory constraints,
distorted PRBS/PRWS are not available for the polynomials 223-1
and 231-1.

¢ Even if you do not use a distorted PRBS, there is a 2°_1 PRBS
allocated internally, which means 31 words are allocated.
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* A pseudo segment (Pause0/ 1, for example) consumes 1 word, if such
a segment is used simultaneously at all channels of the module.

* The remaining memory is used for the programmable memory-type
data segments.

Segment Type Combinations

The various data generator/analyzer modules have different
capabilities.

E4832A Module The E4832A data generator/analyzer module has two sequencers, one
for the upper two frontends and one for the lower two frontends. It can
simultaneously execute memory type segments on one pair of
frontends, and pure PRBS/PRWS segments on the other pair of
frontends.

PRBS/PRWS can be combined with Pause0/1, Expected0/1, or Don't
Care.

E4861A/B Module The E4861A/B data generator/analyzer module has one sequencer for
each of the two frontends. It can execute memory type segments and
pure PRBS/PRWS segments in parallel.

Data to Connector Assignment

The algorithm of how the available segment data is assigned to the
connectors is as follows:

* The first terminal within a port gets trace 0, the second gets trace 1,
and so on.
The assignment to the connectors depends on what connections you
have selected from the terminals to the connectors in the
Connection Editor.

e Ifaterminal is connected to a connector where channels are added,
the connector that holds the connection gets the first trace. An
added channel gets the next trace.

In this case an exception to the rule “from top to bottom” is made.
Added channels are assigned from bottom to top.
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Figure 34

Looping Blocks With PRBS/PRWS
Segments
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Loops

Loops are used to repeat data blocks. For details see “How to Create
and Change Loops” on page 313.

A sequence looping infinitely 1 Kbit portions of a 21°-1 PRBS followed
by a pause of 64 bits might look as follows:

Detail Mode Sequence Editor

CMD

Standard Editar | 1ad.ss  [4in]|| 2 Da.uac [4.0u) coc A T213l415

Pattern

Block: 1
Length: 1024

Pause [PausED I [prusE

Block: 2
Length: &

Expected | J-

[FRES 15 |

INF|

Si=

Simple Test Sequence With Loops
Here, the pause is created by looping eight bits eight times.

If you had chosen a memory-type segment in block one, this segment
would start from the beginning with every loop. If the segment is
larger than the portion used in the sequence, then there is data that is
never generated in this sequence.

However, this is different when looping blocks with PRBS/PRWS
segments.

If you do not use the complete PRxS you have chosen for your
application but are looping it, then with each new loop cycle the next
portion of the PRxS is used.

It can happen that the next portion is the rest of the PRxS and a bit of
the beginning. The portioning of the PRxS will go on as long as the
looping lasts.
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Generating Loops With the Clock
Module

Introduction to the System

The data representation in the channel memory—in case a distorted
215_1 PRBS was chosen—and the data stream output of one connector
may look as follows:

Memory Representation

1 word for Pause0
PKfor2'5- 1 PRBS

Max Memory for each Connector
(128K x Segment Resolution)

ﬂata&rﬁamaﬁm I I

\ I I
/ |
1k 1k
64 bit pause

PRBS Memory Representation and Generated Data Stream

Hardware Dependencies

The number of blocks and loops that can be used depends on the
selected sequencer type (incorporated in the clock module).

The clock modules support:

* Four counted loop levels (1 performed by the data module, 3 by the

clock module).

220

Loop counts may be up to . Note that for loop level 1, there is a

restriction:
LoopCountl * (blocklength / segment resolution) <220,

If this restriction is not met, the loop level 1 can not be used. In this
case, the looping has to be performed on a higher loop level.

* One infinite loop in level 5.

e Number of blocks + number of loops on level 1 must be < 60.

e Number of blocks + number of loops on levels 2, 3, or 4 must be < 60.
* Minimum block length:

— segment resolution, if no counted loop is used.

2 x segment resolution, if one loop is starting on level 1, 2, 3, or 4.

4 x segment resolution, if two loops are starting on level 2, 3, or 4.

- b5 x segment resolution, if loops are starting on level 2, 3, and 4.
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Sequence:

Block:

Segment:

PRBS/PRWS:
Vector:

Trace:

Frequency relations of 2"

Principles of Analyzer Sampling Point Adjustment

Summary of Data-Related Terms

The overall stream of generated and expected data, formed by
sequence blocks.

A portion of a test sequence which references segments that define
generated and expected data. A block refers to all data ports. Its length
has to be a multiple of the segment resolution. Single blocks and
groups of blocks can be repeated (loops). A trigger pulse can be issued
at the beginning of a block.

Contains the data to be generated or expected: A certain pattern,
PRBS, or PRWS. PRxS means algorithmic data. A pattern consists of
vectors and traces.

Pseudo Random Bit/Word data Stream.
Specifies all the parallel, simultaneous bits of a port within a segment.

Specifies the serial data transmitted to or expected from a terminal.

Principles of Analyzer Sampling
Point Adjustment

The proper comparison of received data with expected data requires
that the analyzer captures the incoming data at the right point in time.

That means first of all that the analyzing frontends have to be
triggered by a suitable clock frequency.

The sampling frequency may be an issue. Received data usually arrives
with the frequency of the stimulating signal or an integer multiple or
fraction thereof.

If the analyzer sampling frequency is a 2"-multiple or fraction of the
system clock frequency, this can often be handled within one system.
The frequency multiplier provides adequate choices for setting the
frequencies of individual ports and channels.
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Frequency relations not 2"  If the sampling frequency is not a 2"-multiple or fraction of the system
frequency (such as 3, 5, 6, 7, 9, and so on), then systems with
independent clock modules have to be installed.

They can reside in one and the same mainframe, but if they are to be
operated manually, you have to start the user interface individually for
each system.

Synchronizing separate systems  Separated generating and analyzing systems and the DUT can be
frequency-synchronized to one clock source. The clock source can be
the built-in oscillator of the master clock module, an external
reference, or even an external source.

For adjusting the sampling start delay and phase, the Agilent 81250
Parallel Bit Error Ratio Tester offers three methods. These methods
allow to set the delay before the measurement starts as well as to
determine and set the optimum sampling delay automatically.

For details see:

* “Manual Analyzer Sampling Delay Adjustment” on page 88—an
example of how this is done with the Parameter Editor

e “Automatic Delay Alignment” on page 90—how Automatic Delay
Alignment works

* “Automatic Bit Synchronization” on page 92—the explanation of
the principles behind Automatic Bit Synchronization

The automated methods require a special synchronization block
within the test sequence. This block should be the first block that
specifies expected data.

The synchronization block may be preceded by Pause blocks. Such
blocks can be used for establishing a certain delay before the
synchronization starts. A delay may be required for giving a PLL time
to settle. If the synchronization block is embedded somewhere in a
sequence, it should be labeled “START” because the sequence
execution begins with the START block.

The synchronization block is automatically repeated until the
synchronization criteria are met. The sequencer continues after the
analyzers are synchronized.

Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,
Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 87



Introduction to the System

88

Principles of Analyzer Sampling Point Adjustment

If not, you can download it from the web through

* http://www.agilent.com/find/81250demo
In the Tutorial, select “Analyzer Sampling Point Adjustment”.

Manual Analyzer Sampling Delay
Adjustment

For every analyzer channel, the Parameter Editor allows to specify the
start delay between the start of the system clock (usually the start of
the generators) and the start of the analyzer. The start delay can be
specified as a certain amount of time plus a multiple or fraction of a
clock period.

If one of these parameter is changed while a test is running, the test is
aborted and automatically restarted.

The analyzer frontends are also supported by a delay vernier. This

vernier, implemented as a slider in the Parameter Editor, allows to
shift the analyzer sampling delay by up to *1 clock periods without
interrupting a running test.

For E4832A data generator/analyzer modules, the delay vernier
requires that the minimum segment resolution is set.

In the user interface, the timing setup looks as follows:

Parameter Editor

Indication of actual delay
(= start delay + vernier)

Resaurce: |EI‘I ME C1 ["E48E14" F1 58] | fI l-I 1

Input |
| E4863A

7 Indication of current
Actual Delay 1.25 ng
_ e | | start delay
+ M penods

Fraction or multiple of

Start Delay [Spztem Restarts On nge}
Periods + Time 1.25 ns .
periods

eriods 0.5 -
Peiiod =N || —-I Fixed time delay |

Time: 0 =1 ns

—— Delay [Mo Stop On Changel———— || Delay vernier

\

Figure 36 Timing Parameters for a Data Analyzer Frontend
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Figure 37

Figure 38

How the Manual Delay Adjustment Works

Manual delay adjustment works as illustrated in the following figure:

pinizizininiin
| |
Period delay ‘—‘ :
27 periods | |
Time delay ! g !
: : Xns :
Start delay ‘ — |
| y ns | |
| - -
‘ " +1 period '

Analyzer Start Delay and Manual Delay Sweep Range

The start delay is composed of period delay and time delay. This delay
is used as long as the delay vernier is in zero position.

When the sampling point is moved by means of the delay vernier while
a bit error rate (BER) test is running, the BER changes. By observing
the actual BER, you can thus measure the eye opening of the received

signal.

1
21 Analyzer sampling

BER changes when
moved

100.0 psidiv
1100 mUddiv -238 ml

Eye Diagram of a 2.6 GHz Signal

The Parameter Editor always indicates the current delay. Once the
width of the eye opening is known, the analyzer sampling delay can be
put into optimum position which is in the middle.
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Automatic Delay Alignment

Automatic Delay Alignment is used if the expected signal propagation
delay can be coarsely specified. The same data must be generated and
expected within one sequence block. Memory-based or PRBS data can
be used.

How Automatic Delay Alignment Works

The analyzer subtracts a few nanoseconds from the specified start
delay and then searches for a sampling point at which bit recognition
has an adequate, adjustable accuracy. This accuracy is defined by a bit
error rate threshold.

For an E4832A data generator/analyzer module, the search range is
limited to £50 ns from the start delay. For an E4861A module, the
search range is limited to £10 ns.

As soon as the measured BER is below the threshold, the analyzer
begins optimizing the sampling delay.

If, during the whole search range, the measured BER is higher than the
threshold, the BER counter of this analyzer becomes disabled. This
means, a subsequent BER test shows no results for this channel.

The test does not continue unless all analyzers have reported
synchronization pass or fail results.

For optimizing the sampling delay, the analyzer shifts the sampling
point in steps and measures the BER at each step. The number and
hence the width of these steps is adjustable. It is called phase
accuracy. The analyzer thus measures the width of the eye diagram
and finally positions the sampling point at the optimum, which is in
the middle. The duration and precision of this optimization depend on
the chosen phase accuracy.

If the delay vernier is not in zero position, its setting is now added to
or subtracted from the optimum sampling delay.
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The whole process is illustrated in the following figure:

Clock |||||||

|
Start delay ‘[ yns
Search range ! -
: +5p7+10
Suitable |
sampling point | | . |
|
| <[>
Ooti : *1 geriod
timum
p . . ‘ -
sampling point |

|
*_
'

Sweep range '
+1 period

Figure 39 Automatic Analyzer Delay Alignment Process

Auto Delay Alignment result The resulting absolute delay since starting the test is indicated in the
Parameter Editor window of the DUT output port or analyzer frontend
(see figure “Timing Parameters for a Data Analyzer Frontend” on
page 88).

Once the delay has been found, the delay vernier allows to shift the
analyzer sampling point by up to *1 clock periods while the test is
running.

NOTE If you intend to perform measurements after Automatic Analyzer
Delay Alignment using the Agilent 81250 Measurement Software, the
delay vernier has to be kept in zero position.
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Automatic Delay Alignment Flow Control

The flow of Automatic Delay Alignment is illustrated in the figure
below:

Set initial delay to left boundary

Measure BER

Increment delay
by 1/8 period
BER < threshold? ¢ A

right boundary
reached?

Increment delay in steps according
to Phase Accuracy, measure BER, Disable BER
set optimum delay measurements

Figure 40 Automatic Analyzer Delay Alignment Flow Control

Automatic Bit Synchronization

Automatic Bit Synchronization is used to align the incoming data
pattern with the expected pattern. This procedure differs from
Automatic Delay Alignment as it considers only the phase shift
between the analyzer clock and the received data.

Automatic Bit Synchronization offers the option to enable or disable
Automatic Phase Alignment:

* Automatic Bit Synchronization without Automatic Phase Alignment
is used if the total delay from test start is unknown but a certain
edge delay relative to the analyzer clock is expected.

* Automatic Bit Synchronization with Automatic Phase Alignment is
used if the delay is completely unknown.

How Automatic Bit Synchronization Works

The analyzer uses the start delay that has been specified with the
Parameter Editor to determine the sampling point in relation to its
clock. It calculates the sampling point position as “start delay modulo
periods”. That means, if the start delay includes a number of full
periods, these periods are ignored.
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Auto Bit Sync with Auto Phase
Alignment

Figure 41

The analyzer then samples the incoming data until the incoming data
matches the expected pattern with an adequate, adjustable accuracy.
This accuracy is defined by a bit error rate threshold.

In order to minimize the time needed for synchronization, the
algorithm takes the kind of expected data—PRBS or memory—into
account.

Once the desired accuracy is reached, then the incoming bits are
aligned with the expected bits—the analyzer is synchronized with the
incoming data.

If Automatic Phase Alignment is enabled, then the analyzer fully
automatically adjusts itself to capture the incoming data at the
optimum sampling delay.

The analyzer measures the width of the eye diagram and positions the
sampling point at the optimum, which is in the middle. Actually, the
same optimization procedure as for Automatic Delay Alignment is
used.

If the delay vernier is not in zero position, its setting is now added to
or subtracted from the optimum sampling point.

The process is illustrated in the following figure:

JEREREREREREE S
}9.9.0.5 periods
|

Received data : |
|

|

|

- I
Suitable i ' Shift sampling point until
sampling point | | ' BER is below threshold
|
|
|
|
|
|

Optimization ~&» Measure eye width

Optimum
sampling point

| i ‘
-t

+1 period

Place sampling point in the middle

Automatic Bit Synchronization Process
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Auto Bit Sync result

NOTE

Synchronization data requirements

Principles of Analyzer Sampling Point Adjustment

The delay found by Automatic Bit Synchronization is indicated by the
Parameter Editor (see figure “Titming Parameters for a Data
Analyzer Frontend” on page 88). This delay is relative to the
analyzer’s sampling clock. It does not report the absolute delay that
would be required between the start of the generator and the analyzer
for capturing a complete pattern.

Once the analyzer has been synchronized, the delay vernier allows you
to shift the analyzer sampling point by up to *1 clock periods while the
test is running.

If you intend to perform measurements after Automatic Bit
Synchronization using the Agilent 81250 Measurement Software, you
should enable Automatic Phase Alignment. The measurements require
that the delay vernier is in zero position.

Pseudo random data can be sent and expected within one sequence
block. A pure analyzing system may also expect memory-type data.
Memory data cannot be used for Automatic Bit Synchronization on a
single system that generates and analyzes data.

The reason is that Automatic Bit Synchronization works differently for
PRBS and memory-type data.

The following figure shows the building blocks of an analyzer channel:

Auto bit sync using PRBS

- EEEEEEN
Received - -
Capture data n
Memory DE- /-.\na.llyzer
MUX timing
* Error/no error
Error counters (= Comparator I Clock, Termination,
Auto bit sync sampling threshold
using memory 1:SR delay
Data data DEMUX
Memory .
SR = Segment resolution
Expected

data

Figure 42 Hardware Architecture of an Analyzer Channel
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For synchronizing on pure PRBS data, the built-in PRBS shift register
generates the expected data. Note that a distorted PRBS is memory-
type data.

For synchronizing on memory-type data, a dedicated phase shifter is
used. It is bypassed if pure PRBS data is used for the synchronization.

NOTE Due to the different hardware paths used for the synchronization, it is
not possible to synchronize a port on PRBS data and then analyze
memory data.

If the test sequence contains for a port a mixture of PRBS and memory
data and Automatic Bit Synchronization is used, then the
synchronization block of this port must contain memory data. This, in
turn, is only possible on a pure analyzing system.

Auto Bit Synchronization Using PRBS Data

The flow of Automatic Bit Synchronization using pure PRBS data is
illustrated in the figure below:

&
<
y

A
Load PRBS shift register

Measure BER

Increment delay
by 1/8 period
A

BER < threshold?

One period
scanned?

If Auto Phase Alignment is
enabled, then increment delay in
steps according to Phase Accuracy, Disable BER
measure BER, set optimum delay measurements

Figure 43 Automatic Bit Synchronization Using PRBS Data

The PRBS feedback shift register is preloaded by the setting. If the
output of the shift register does not match the incoming data, the
delay is increased, and the shift register is loaded with n bits of the
incoming 2"-1 PRBS data. After loading the shift register, the
expected data should match the incoming data, because identical shift
registers are used on the generating and analyzing side.
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If during a whole period the measured BER is still higher than the
threshold, then the BER counter of this analyzer becomes disabled.
This means, a subsequent BER test shows no results for this channel.

Auto Bit Synchronization Using Memory Data

Automatic Bit Synchronization on memory-type data can only be
performed on an analyzer system that is independent from the
generator system.

If memory-type data is used for Automatic Bit Synchronization, the
first 48 expected bits of each analyzer channel have to be unique. That
means, this 48-bit word must not appear twice in the segment that is
used for synchronization. It must not consist of only zeros or ones, but
it may include don’t care bits.

The minimum length of the synchronization block is 32 words which
means 32 x segment resolution bits.

A distorted PRBS can be used for Automatic Bit Synchronization. This
is memory-type data that requires a block length of 2"-1 words or
(2"-1) x segment resolution bits. This length ensures that every
repetition of the block contains the same data.

If a data port is being synchronized, then all the detect words of all
channels must be found within +5 times the port’s segment resolution.
For example, if the segment resolution is 16, this range is 80 bits.

Comparison of the Methods

Considering the test duration, manual adjustment of the analyzer
sampling delay is the fastest method. When a test is started, all
analyzers of the port are already in position.

If the necessary delay is unknown, this can be determined by an initial
test using Automatic Delay Alignment.

However, the manual adjustment is only useful for devices with
uniform delay at all output terminals.
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Table 9

Each of the two other methods, Automatic Delay Alignment and
Automatic Bit Synchronization, has its advantages.

Comparison of the Automatic Synchronization Methods

Characteristics

Automatic Delay Alignment | Automatic Bit Synchronization

Sampling point find range: | £50/410 ns, depending on | unlimited

type of module

Delay after synchroniza- | absolute delay uncertainty of n periods
tion:
Sync data limitations: none Memory-based sync data requires:

—two systems
— first 48 bits unique
—min. block length 32 x segment res.

Mixed PRBS & memory test patterns
require a memory-type sync segment

Synchronization speed: slower faster
Working with other PRBS | no yes
generators:
NOTE When testing a demultiplexer with memory-based data, demultiplexer

NOTE

rewiring should be used. For details see “Automatic Rewiring of
Demultiplexer Terminals” on page 119.

Fast Bit Synchronization

Fast Bit Synchronization is a method for aligning expected data with
incoming data very quickly. This method does not change the analyzer
sampling delay.

That means, before Fast Bit Synchronization can be used for a test, the
optimum analyzer sampling point has to be determined and set, either
manually or by means of one of the automatic methods.

Fast Bit Synchronization has been implemented to support first of all
Recirculating Loop Tests. These are optical tests where the received
pattern is of very limited duration—in the range of 200 us to 300 ps.
For such tests, neither Automatic Delay Alignment nor Automatic Bit
Synchronization can be used.
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Pure PRxS data only

ParBERT 43G systems
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Characteristics

Fast Bit Synchronization can only be used in conjunction with pure
PRBS or PRWS data. Such data is directly generated by the module
hardware.

Fast Bit Synchronization “aligns” the expected data with the incoming.
That means, the built-in PRBS generator of the analyzer(s) is started
and its output is compared with the received bits. The synchronization
block is not looped. Its minimum length depends on the PRBS
polynomial and the individual segment resolution of the port. When it
ends, the process has found a start condition, and the real
measurement begins.

This requires a sequence setup the Standard Mode Sequence Editor
cannot handle. Fast Bit Synchronization requires that the Detail Mode
Sequence Editor is used.

Fast Bit Synchronization has no “failed” condition, because the
sampling delays and thresholds have to be set beforehand. If these do
not fit, the process will find only a limited number of matching bits
and will set an arbitrary start point. A following BER test would yield
unacceptable error rates.

Restrictions

During the synchronization phase, the received data must not be all
zeros or all ones. The synchronization process might lock onto such
patterns. The same PRxS data as expected has to be sent. For the
characteristics of PRxS data see also “Appendix B: PRBS/PRWS Data
Segments” on page 447.

ParBERT 43G error detector systems are normally synchronized via
Auto Bit Sync, combined with Auto Phase Alignment. This standard
setting also optimizes the sampling delays and thresholds of the 16
analyzers.

If Fast Bit Synchronization is used, you have to know the required
analyzer delay and set it manually (see also “Additional
Characteristics of ParBERT 43G Systems” on page 116). The BER
shall be zero.

If the port setting does not suffice, you may also need to fine-tune the
sampling delay of each of the 16 analyzers.
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Data comparison
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In Compare and Acquire Around Error or Compare and Capture
mode, please note: Every received bit is stored, but during the
synchronization phase, the comparators are disabled. That means that
all bits captured during that time are marked error-free, though errors
may have occurred.

Length of the Synchronization Block

The synchronization block can be as long as desired. You can, for
example, execute the whole measurement within that block. After the
synchronization phase, the comparators are enabled and incoming bits
are compared with expected.

However, the length of the synchronization block must not remain
under a certain limit. The minimum block length includes the bits
required for the synchronization plus enough additional bits to fill at
least one additional sequencer clock period.

The minimum block length can be calculated as
Block length = SR X m+2)
where

SR = individual segment resolution of the DUT output port (the same
as General Segment Resolution X FM factor of the port, see also
“Frequency Multiplier and Segment Resolution” on page 67)

m = data factor (see the table below)
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In the following table, a PRXS polynomial 2"-1 is used.

Table 10 Calculation of the Data Factor

Module Condition Data factor
E4832A m =n+1
E4861A SR<32 m = n+1
SR=64 m = (n + (n modulo 2)) / 22
E4861B n=7,11,15,23, 31 and port
width is a number in power of
two (1,2,4,8,..)
SR > 64 m=1
SR=32 m=2
SR <32 m=n

Other polynomials, or port
width not a power of 2

SR<32 m=n

SR=164 m = (n + (n modulo 2)) / 22

SR=128 m = (n + (n modulo 2)) / 42
E4867A m = (n + (n modulo 2)) / 42

E4869A / E4869B | Depends on the data modules
(see E4861A, E4861B)

E4811A As E4861B

N4873A / N4875A {n=7,10,11, 15, 23, 31 and
port width is a number in pow-
erof two (1,2, 4,8, ...)

SR> 64b m=1
SR=32 m=3

4 The term (n modulo 2) is zero if n is even; it is one if n is odd.

b Other port widths or segment resolutions are not supported.

Summary of Synchronization-Related Terms

Start delay: Analyzer sampling delay setting with Parameter Editor.

Delay vernier: A slider provided by the Parameter Editor for analyzer frontends
plugged into a data generator/analyzer module.

Automatic Delay Alignment: Analyzer sampling point optimization if time window is known. Sets
and shows the full delay since start.
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Automatic Bit Synchronization: Analyzer sampling phase adjustment based on the BER. Sets and
shows the phase delay with respect to the analyzer clock.

Fast Bit Synchronization A method to align expected PRxS data with incoming PRxS data. Does
not change the analyzer sampling delay.

Data Capturing and Analysis
Principles

The system provides four test and measurement modes. Tests can be
preceded by a synchronization procedure during which the analyzer
frontends optimize the position of the sampling delay.

See:

e “Functional Tests” on page 101—a summary of the standard tests.
Note that the Agilent 81250 ParBERT Measurement Software
provides additional test and measurement functions.

e “Error Analysis and Marginal Tests” on page 103—reminds you of
the various capabilities.

* “Display of Test Results” on page 103—an overview of the standard
result displays. Note that the Agilent 81250 ParBERT Measurement
Software provides enhanced capabilities.

Functional Tests

The functional tests are chosen from the Measurement Configuration
window. For details see “Choosing the Kind of Measurement” on
page 277.
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Figure 44

Capture Data

Bit Error Rate Measurement

Compare and Acquire Around Error
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Table 11

Data Capturing and Analysis Principles

Measurement Configuration

o

" Compare and fcquire around Ermor

mor Rate Measurement

" Compare and Caphure

Measure
& Al Failures
" Failed Ones [1 expected but 0 received)

" Failed Zeroes [0 expected but 1 received)

Measurement Configuration Window

The functional tests include:

In capture mode, the analyzer frontends capture data until the
sequence expires or their memory is filled. The result can be reviewed
in a state list and also graphically. Depending on the data
generator/analyzer module and the segment resolution, an analyzer
can capture up to 2 or up to 8 Mbit of data.

The Bit Error Rate Measurement scans the received data in real time
and shows the resulting actual and accumulated number of bits, the
actual and accumulated number of errors, and the actual and
accumulated bit error rate. The display is updated approximately
every second.

The Compare and Acquire around Error mode compares and acquires
data in real time. The memory capacity is 128 K words.

The word length and hence the available memory capacity depends on
the chosen segment resolution or frequency multiplying factor,
respectively. The range to choose from is module-dependent.

Memory Capacity
N4872A/
E4861B/ N4873A/
E4810A/ |EA866A/ | N4874A/
E4832A |E4861A |E4811A |E4867A |N4875A
Bits/word 1to16 | 16t064 | 1to128 256 3210512
Max. capacity (Mbit) 2 8 16 32 64

If an error occurs, it is possible to define when the system should stop
after the occurrence of the error.

If the system includes E4832A modules, then the minimum value to
stop is 976; if E4861A modules are present, the minimum is 3904.
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The maximum number is the usable memory, calculated as:
Memory (bits) = Storage capacity X Segment resolution

The captured data including the errors can be viewed as an Error
State list and also graphically with the Waveform Viewer.

It is possible to load expected data segments which have been
captured from a reference device or imported from a simulation.

Compare and Capture The Compare and Capture mode compares and acquires data in real
time. It continues until the sequence expires or the Stop button is
pressed.

This mode is first of all intended to be used with event handling where
the reaction on an error is specified within the sequence.

You can view the result in the Error State Display where errors are
highlighted, and also graphically with the Waveform Viewer.

Error Analysis and Marginal Tests

A device can be stimulated with arbitrary input signals using the
variable pulse parameters provided by the Agilent 81250 system.
These functions are provided by the 675 MHz module and its generator
frontends.

Parameters such as levels, delay, and width can be varied
independently for each channel or for a DUT port as a whole.

Distorted signals as well as glitches and pulse delay variations can be
emulated using the digital channel addition capabilities of the Agilent
81250 system. Up to four channels can be added to emulate a real-time
pulse delay variation with up to four phases.

E4838A generator frontends are additionally supported by the analog
channel add function which allows to generate signals with overshot
and ringing.

For details see “How to Set Up a DUT Input Port or Generator
Channel” on page 232.

Display of Test Results

Depending on the chosen measurement, several displays are available.
For BER tests, use the BER window:

¢ The Bit Error Rate window shows the current and accumulated
results and is continually updated.
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BER:

Error State Display:

Waveform Viewer:

Capture Data

Compare and Capture

Compare and Acquire Around Error
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Event Handling Principles

Captured data and the results of real-time compare tests can be
investigated with the Error State Display and the Waveform Viewer.

* The Error State Display shows the captured data and errors in
tabular form. Auxiliary functions are provided that support quick
navigation.

* The Waveform Viewer shows the captured data and errors in
graphical form. It provides waveform selection as well as markers
and zoom for precise waveform analysis.

For details see “Viewing Generated and Captured Data” on page 369.

Summary of Analysis-Related Terms

Bit Error Rate. The number of errored bits divided by the number of
received bits.

Shows captured data and errors in tabular form.

Shows generated and captured data as well as errors in graphical
form. Allows to investigate phase relationships.

In capture mode, the analyzer frontends capture data until the
sequence expires or their memory is filled.

The Compare and Capture mode compares and acquires data in real
time. It continues until the sequence expires or the Stop button is
pressed.

The Compare and Acquire around Error mode compares and acquires
data in real time. If an error occurs, it is possible to define when the
system should stop after the occurrence of the error.

Event Handling Principles

The Agilent 81250 system can detect a variety of events and react on
events.

The reaction may simply be a trigger pulse at the TRIGGER OUTPUT of
the clock module, but can also be a change of the test sequence.
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See:

* “Usage of Events” on page 105—some examples that show the
purpose of using events

o “What is an Event?” on page 106—explains the various kinds of
events

* “Actions Upon an Event” on page 106—explains what can be done if
an event has occurred

Usage of Events

The system provides several ways to react on events:

* Stop and go:
This is useful for production tests, where data is sourced to the
DUT, a measurement is performed with other equipment, the next
data pattern is sourced, and so on.

* Block switching:

The data sequence is no longer fixed. Based on certain events,
certain portions of the overall sequence can be executed.

This has the advantage that one and the same sequence can be

created and downloaded once and then used for several tests. There
is no need for re-programming the system.

* Trigger external devices:
The event can generate a trigger signal at the TRIGGER OUTPUT of
the clock module. This can be used to trigger an external instrument
like a sampling oscilloscope or logic analyzer to sample the data at
an error location.

e Bolt on:

The Agilent 81250 system can be integrated into a large IC test
system. The IC tester would issue a trigger to start the Agilent
81250 system for a special measurement. The Agilent 81250 system
would perform the test and return pass/fail information that can be
examined and evaluated by the IC tester.

e Match loop:

PLL-based devices typically require an initialization segment that
has to be repeated until the device is synchronized. The event that
controls repetition would be “an error occurred”.

For setup examples see “How Do I Use Events?” on page 414.
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Events Causing Immediate Action

106

Events Causing Deferred Action

NOTE

Event Handling Principles

What is an Event?

An Agilent 81250 system equipped with the Agilent E4805B clock
module has a great deal of options. It can react on:

* any bit combination of the 8-bit trigger pod (see “Trigger Pod” on
page 53)

* any bit stream error detected by one of the analyzer frontends
* the status of the VXI ECL trigger lines TO and T1
* an event triggering command issued locally or remotely

Ten events can be defined—five for immediate actions and five for
deferred actions.

Actions on such events occur immediately (although there is an
internal delay). They can be used to launch a trigger or to abort the
test, for example.

Actions on such events occur at the end of the current sequence block.
If the events come asynchronously, this feature ensures that the
current block is properly executed and terminated.

These events are associated with priorities. Event number 5 has the

highest priority, event number 1 the lowest.

Events for immediate action override events for deferred action.

Actions Upon an Event

If an event occurs, the system provides the following options:

* Go to:
Goes to a certain block in the overall sequence and executes that
block. The block is identified by its block label. The implicit “End”
block (which is automatically assigned and does not need to be
defined) terminates the sequence and hence the test.

* Trigger:
Launches a trigger pulse to the TRIGGER OUTPUT of the central
clock module.

e VXI-TO1:
Sets the VXI ECL trigger lines TO and T1 to 01, 10, or 11.

All these options can be freely combined.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



ParBERT 43/45G Systems Introduction to the System

Summary of Event-Related Terms

Event: A signal that must be responded to.

Event causing deferred action: An event that causes an action at the end of the currently executed
sequence block.

Event causing immediate action: An event that is serviced as fast as possible, without waiting for the
end of the currently executed sequence block.

Action upon an event: Any combination of the following:
* Go to sequence block.
e Set the TRIGGER OUTPUT of the central clock module.
e Set the VXI ECL TO/T1 trigger lines.

ParBERT 43/45G Systems

The Agilent 81250 ParBERT 43/45G is a solution for generating and
analyzing electrical data streams of 38 Gbit/s up to 43.2 Gbit/s and
more.

The ParBERT 43G allows you to stimulate and analyze 16:1
multiplexers and 1:16 demultiplexers at data rates of 2.7 Gbit/s and
43.2 Gbit/s, according to the OC-768 and SFI-5 (SERDES Framer
Interface 5) data range.

ParBERT 45G uses sixteen 3.35 Gbit/s modules and frontends and can
exceed 43.2 Gbit/s.

Data analysis A ParBERT 43G error detector system allows you to determine the bit
error rate of transmission lines or serial devices operated at 43.2
Gbit/s. It supports the investigation of FEC devices at 43.01841 Gbit/s
including the FEC rate resulting from 255/236 overhead.

Data generation Using a ParBERT 43G pattern generator system, you can send a serial
bit stream of up to 43.2 Gbit/s to an OC-768 demultiplexer component.

Using four E4867A 10.8 Gbit/s data analyzer modules, it is then
possible to analyze the parallel output of a 1:4 demultiplexer.
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Operating principle

Details

ParBERT 43/45G Systems

For data generation, sixteen 2.7 Gbit/s or 3.35 Gbit/s data generators

are multiplexed to create a 43/45 Gbit/s data stream. On the analyzing
side, a 43/45 Gbit/s data stream is demultiplexed and fed into sixteen
data analyzers.

The data streams to be generated or expected as well as the signal
frequencies and levels, are controlled by the ParBERT user software.
See:

* “ParBERT 43/45G Components” on page 108—a description of the
basic 43G bundles

* “ParBERT 43/45G Configurations” on page 110—several system
configurations, including the controller

* “ParBERT 43G Software Support” on page 112—an overview of the
special characteristics of ParBERT 43G systems and their
representation in the user interface

ParBERT 43/45G Components

Four preconfigured bundles are available for the most common
43.2 Gbit/s applications:

* Agilent E4894B 43.2 Gbit/s pattern generator bundle
* Agilent E4896A 45G pattern generator bundle

e Agilent E4895B 43.2 Gbit/s error detector bundle

e Agilent E4897A 45G error detector bundle

All these bundles require an external PC as the system controller. This
PC is not included.

High Speed Pattern Generator Bundles

A pattern generator bundle multiplexes sixteen 2.7 or 3.35 Gbit/s data
generators to create a 43.2 Gbit/s data stream. The bundles include:

* One 13-slot VXI mainframe
* One IEEE 1394 PC link to VXI
* One E4808A high performance clock module

e E4894B bundle: Sixteen 2.7 Gbit/s generator frontends E4862A
built into eight E4861A 2.7 Gbit/s data modules

E4896A bundle: Sixteen 3.35 Gbit/s generator frontends E4862B
built into eight E4861B 3.35 Gbit/s data modules
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* One 43.2 Gbit/s multiplexer module E4868B, including 32 cables to
connect to the generator channels (SMA to MCX), and a cable pair
to connect to the DUT (1.85 mm to 1.85 mm)

* 15446A 8-line trigger input pod
* E4875A ParBERT software

Clock module 8 data modules

= | MUX module

o|6|o|o|o]|ofo|o]eese
0000 »
56566
5666 »
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-------- 0000
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Figure 45 ParBERT 43G Pattern Generator Bundle

High Speed Error Detector Bundles

An error detector bundle demultiplexes a 43.2 Gbit/s data stream and
provides the data to sixteen 2.7 or 3.35 Gbit/s data analyzers. The
bundles include:

* One 13-slot VXI mainframe
* One IEEE 1394 PC link to VXI
* One E4808A high performance clock module

e E4865B bundle: Sixteen 2.7 Gbit/s analyzer frontends E4863A built
into eight E4861A 2.7 Gbit/s modules

E4867A bundle: Sixteen 3.35 Gbit/s analyzer frontends E4863B
built into eight E4861B 3.35 Gbit/s data modules

* One 43.2 Gbit/s demultiplexer module E4869B, including 32 cables
to connect to the analyzer channels (SMA to MCX), and a cable pair
to connect to the DUT (1.85 mm to 1.85 mm)

e E4875A ParBERT software
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| _— DEMUX module

Figure 46 ParBERT 43G Error Detector Bundle

ParBERT 43/45G Configurations

A setup for testing high speed multiplexers and demultiplexers would
require both bundles. This configuration is illustrated in the figure
below.

Frame

connection

IEEE 1394 PC to
VXl cable

Figure 47  Configuration for Testing Multiplexers and Demultiplexers

A third VXI frame is needed if more than 16 data generators or
analyzers are required.

For example, you may need an extra generator for sourcing a clock

pulse to the device under test. Or, if you are testing a demultiplexer
device with built-in clock recovery circuits, you may need an extra

analyzer for conditioning the recovered clock signal.
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In such cases it is recommended to add a third frame in the middle
between the pattern generators and the analyzers. This frame should
house the MUX and DEMUX modules.

DUT vertical
position

O+ O O
[eX¥el¥e]

O* OO
Qe O° Oe

Figure 48 Setup Using More than 16 Data Modules

To keep the test cables as short as possible, the DUT should be placed
close to the MUX/DEMUX modules, as illustrated in the figure above.

For the connections between the MUX/DEMUX modules and the
generators and analyzers please refer to the Agilent 81250 ParBERT

Installation Guide.
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NOTE

ParBERT 43/45G Systems

ParBERT 43G Software Support

The Agilent 81250 software recognizes a ParBERT 43G system
automatically. The Build Systems process of the Agilent 81250
Configuration Tool identifies the installed E4868B or E4869B module
and creates an appropriate system.

For ParBERT 43G systems, many features have been implemented in
the software to support quick and easy test setup, and also to prevent
the MUX/DEMUX module from damage due to illegal channel
parameter settings.

A MUX or DEMUX module can hardly be compared with a clock
module or a data generator/analyzer module, although it combines
some features of both basic categories.

You should consider a ParBERT 43G system as a self-contained unit
for testing very high speed data multiplexing and demultiplexing
components and devices. In this context, setting generator or analyzer
channel parameters to individual values is useless and, worse, risks
damaging the MUX or DEMUX module.

Therefore, most of the usual port and channel parameters are preset
to appropriate values and cannot be changed.

For setting up a ParBERT 43G system, two buttons shown in the
Connection Editor (see below) provide easy access to the most
relevant parameters.

If the system contains additional generator or analyzer channels, these
can be configured as usual.
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Automatic ParBERT 43G Connections

After starting the user software for a ParBERT 43G system, the
Connection Editor window appears as shown in the following figure.
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Figure 49 Connection Editor of a ParBERT 43G Error Detector System

The example above refers to a ParBERT 43G error detector system.
The software grabs the first 16 analyzer frontends following the
master clock module and connects them with the DEMUX module.
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NOTE

ParBERT 43/45G Systems

This is the way the ParBERT 43G hardware has to be connected, even
if certain modules contain analyzer and generator frontends!

The DUT section shows the parallel side of the DEMUX module,
because this provides the signals to the analyzers. Sixteen differential
output port terminals are readily connected to and will be analyzed by
16 differential analyzer frontends. Two buttons allow to access the
properties of the DEMUX module.

This is a limited perspective, of course. The real DUT is the device that
is connected to the DEMUX module and generates a high speed serial
data stream.

The real DUT may also generate a recovered clock which has to be
conditioned and used as an external source clock for the analyzing
system. If this is the case, the analyzing system needs an additional
analyzer. This, in turn, requires an additional data module and hence
an expander frame.

But if the hardware is present, additional ports and terminals can be
set up with the Connection Editor.
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The Connection Editor window of a ParBERT 43G pattern generator

system looks rather similar.
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Figure 50 Connection Editor of a ParBERT 43G Pattern Generator System

Here, 16 differential generator frontends are connected to 16

differential MUX module input terminals.
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ParBERT 43G <=> ParBERT
Conversion

CAUTION

No global delay offset

No generator start delay

ParBERT 43/45G Systems

The Connection Editor does not allow you to disconnect the frontends
from the MUX/DEMUX module.

If you wish to use a ParBERT 43G pattern generator or error detector
system for other purposes, you have to disconnect and de-install the
MUX/DEMUX module completely and use the “Build Systems”
function of the Agilent 81250 Configuration Tool (see the Agilent
81250 Installation Guide or “How to Set the Operating Mode” on

page 135).
After that, you have a normal, general-purpose ParBERT system with

16 generator or analyzer channels that can be used for stimulating a
multiplexer or measuring the output of a demultiplexer device.

This approach has been taken to prevent the MUX/DEMUX module
from damage and to protect your investment.

Never attempt to operate an E4868A MUX or E4869A DEMUX module
in a general-purpose ParBERT system! These modules are highly
susceptible to overvoltage and electrostatic discharge.

If you have re-installed a MUX/DEMUX module, make sure that you
perform the Build Systems operation of the Agilent 81250
Configuration Tool before starting the Agilent 81250 user software.

Buzld Systems reverts the system to a ParBERT 43G with all its built-
in protection mechanisms.

ParBERT 43G Port and Channel Parameters

All parameters of the 16 channels connected to a MUX/DEMUX
module are preset to suitable values, so that a quick test setup and
start is ensured. Only a limited number of parameters can be changed.

For the parameters of the MUX/DEMUX module (basically frequency
and amplitude) see “How to Set Up a 43G MUX/DEMUX Module” on
page 216.

Additional Characteristics of ParBERT 43G Systems

Some auxiliary functions are also locked or preconfigured at ParBERT
43G systems:

* A global Delay Offset for the master clock module is not supported.

* On a ParBERT 43G pattern generator system, an individual start
delay setting (data port timing) is not supported.
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Auto Bit Sync and DEMUX Rewiring ¢ On a ParBERT 43G error detector system, automatic Analyzer
Synchronization is always enabled, including the modes Auto Bit
Sync, Auto Phase Alignment, and DEMUX Rewiring.

You can disable the automatic Analyzer Synchronization. This,
however, should only be done, if you have chosen the measurement
mode Capture Data. If Capture Data is selected, you cannot specify
expected data. But automatic analyzer delay adjustment would
require expected data.

NOTE If you have disabled the automatic Analyzer Synchronization, you
have to know the required analyzer delay and set it manually. To set
the delay, you can use the delay vernier on the Timing page of the
port.

If you don’t know the delay, you should first run a test with
expected data and automatic Analyzer Synchronization, and then
check the timing on the Timing pages of the analyzer channels.

The results should enable you to specify a global port delay.

- If Analyzer Synchronization is enabled, Auto Bit
Synchronization is performed (see also “Automatic Bit
Synchronization” on page 92), independent of the kind of
expected data. Memory-type data must provide a suitable detect
word for each channel.

Automatic Delay Alignment is not supported, because the signal
delay caused by the E4869A DEMUX module is a priori unknown.

— DEMUX Rewiring (see also “Automatic Rewiring of
Demultiplexer Terminals” on page 119) is enabled, but only
performed if memory data is expected.

If the DEMUX Rewiring parameters shall be checked or changed,
this can be done by opening the Detail Mode Sequence Editor and
selecting the Sync item from the context menu.

Zero adjust and cable deskew ¢ In the Deskew Editor, the functions for Zero Adjust and Cable Delay
measurements of generators or analyzers connected to a MUX or
DEMUX module are disabled.

But deskewing is required in the following cases:
— After repair or exchange of a module or frontend

— You wish to use a ParBERT 43G pattern generator system for
stimulating a multiplexer device
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— You wish to use a ParBERT 43G error detector system for
analyzing the response of a demultiplexer device

If deskewing is required, this can be done after removing the
MUX/DEMUX module and performing the Build Systems operation
of the Agilent 81250 Configuration Tool.

NOTE Before removing the MUX/DEMUX module, you have to disconnect
it from the data generator/analyzer modules. It is strongly
recommended to unscrew the cables from the generator/analyzer
modules and to leave the connectors at the MUX/DEMUX module in
place, because the cables have been calibrated. If you disconnect
both sides, you should label the cables so that they can be re-
installed for the same connections.

For details, please refer to the Agilent 81250 Installation Guide.

After removing the MUX/DEMUX module and performing the Buzild
Systems operation, you can align the connectors, attach your test
cables, and compensate for cable and propagation delays (see “How
to Compensate for Internal and External Delays” on page 38%).

Clock data recovery (CDR) ¢ The DEMUX module of a ParBERT error detector system contains
also a clock data recovery circuit (CDR).
The CDR allows to recover the demultiplexer clock from the
incoming data stream. The CDR includes an own phase locked loop.
If the CDR could not synchronize on the incoming data, the green

PLL indicator on the user interface turns red and shows the letters
“CDR” (see also “PLL Lock Indicator” on page 153).

Support of Multiple User Interfaces

Using both Agilent 81250 ParBERT 43G bundles means using two
ParBERT user interfaces. This is required for independent clock
generation and parameter setup.

The Agilent 81250 Configuration Tool and the ParBERT user software
greatly support the use of a number of user interfaces:

* More than one user interface can be automatically started.

* Every user interface can be individually configured.

The configuration parameters for each user interface include:
Location of the firmware server (local or LAN address), name of the
system to be operated, name of the setting to be automatically
downloaded to the system.
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* Every user interface can easily be switched to operate one of the
configured systems.

* Tests can be started and stopped simultaneously on two or more
user interfaces and hence systems.

For this purpose, the software includes two utilities (see “How to
Use the System Starter Utilities” on page 406).

Automatic Rewiring of
Demultiplexer Terminals

Demultiplexer rewiring is a special feature for testing demultiplexers.
When you are testing a demultiplexer, you apply serial data to one
terminal and analyze parallel data from a number of terminals.

If you are sourcing pure PRBS data, then the demultiplexer generates
a PRBS of the same polynomial at each of its terminals. These signals
may have a time offset, but the system is able to handle this and
synchronize the analyzers correctly.

NOTE DEMUX rewiring should be used when testing a demultiplexer with
memory-based data. DEMUX rewiring is required for demultiplexers
with “unpredictable behavior”. That means, you do not know at which
pin the first bit arrives.

The functions for automatic analyzer delay adjustment (Automatic
Delay Alignment or Automatic Bit Synchronization) will not work and
any test will fail if such demultiplexers are tested without DEMUX
rewiring.

DEMUX rewiring has the following impact on a test:
* Rewiring increases the system’s response time on test start.
* Rewiring changes the order of terminals in the output ports.

* All output ports are rewired (with the same scheme—therefore all
output ports have to have a similar setup).
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DEMUX Rewiring Overview

Many demultiplexers have the peculiarity that one cannot predict at
which of the output terminals the first bit of the serial input bit stream
appears. Moreover, stopping the test and starting it again with the
same serial bit stream might have the effect that another terminal
becomes the bit-number-one output.

NOTE This is also a characteristic of the E4869A 43.2 Gbit/s DEMUX module
built into ParBERT 43G error detector systems. Therefore DEMUX
rewiring has to be used when testing high-speed devices with memory
data on a ParBERT 43G error detector system.

This behavior does not affect the order of the bits at the outputs. The
order is the same as in the input bit stream.

The Problem

A demultiplexer with a non-predictable behavior causes a problem
when you specify the data segments for the output port (for the
analyzers of the test system). Every column (trace) of the segment
refers to a terminal of the output port. Trace 1 of the segment is
expected from the first terminal, trace 2 from the next, and so on.

If the terminal at which the bit number one appears is not known, it is
also unknown which trace of the segment has to hold the expected
data.

An example is illustrated in the figure below:

DUT Output

DeMUX Analyzer Port Segment

bit 3

1 1:Output A -

Serial Bit Stream '
(bitn | [bit4 | bit3 ] bit 2 B0 bit 4

: bit 2

Figure 51 Result of Unpredictable Demultiplexer Behavior

2 2:Output B

Trace 4
Trace 2
Trace 1

4 4:Output D
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Bit 1 of the serial bit stream was assumed to arrive in trace #1 of the
segment. But the demultiplexer randomly assigned bit 1 to its third
output terminal. The third analyzer receives the bit and assigns it to
terminal #3 which is named “Output C”. Terminal #3 in turn is
associated with trace #3 of the segment. So the received bit does not
match the expected.

The Solution

The solution is DEMUX rewiring. The expected data is specified as
usual, assigning the bit number one to the first output terminal.

The software analyzes the current state of the demultiplexer and
reacts in a way that establishes the connection between the constant
definition of the expected data and the random output assignment of
the demultiplexer.

Each time a test is started the system examines the current data flow.
This examination is done in iterations until the current state of the
demultiplexer is fully determined.

As a result, the order of the terminals is changed. This changes the
assignment of the analyzer frontend connectors to the traces of the
data segment. It ensures that the first terminal—the one numbered
“1"—receives the bit number one and can thus be compared with trace
1 of the segment.

The principle is illustrated in the figure below:

DSI\L/IJEX Analyzer Oll;;ﬁitm Segment
; [bit4]| [bit3]| [bit2]
Serial Bit Stream
[bitn | [ bit4 ] bit 3 ] bit 2 it
2:Output D
< ™ [aV)
3 3 8
g g g
:> 3:0utput A a a =
4 4:Output B

Figure 52  Principle of DEMUX Rewiring

Only the order of the terminals has changed. The connections between
the connectors of the analyzers and the terminals of the port are still
the same.
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Automatic Rewiring of Demultiplexer Terminals

Bit 1 of the serial bit stream still arrives at the “Output C” of the
demultiplexer (and hence at the same connector of the analyzer). But
this time it arrives at terminal #1. This terminal addresses trace #1 of
the segment. For this test, all the bits received from “Output C” will be
compared with trace #1 and all the bits from “Output D” with trace #2.
Then follow the remaining terminals.

Now the data received from the first terminal is compared to the data
stored in the first trace of the segment.

DEMUX Rewiring Modes

Demultiplexer rewiring requires that Automatic Delay Alignment or
Automatic Bit Synchronization is activated (see also “Principles of
Analyzer Sampling Point Adjustment” on page 86). It needs and uses
the synchronization block at the beginning of the test sequence.

Two algorithms have been implemented for detecting the correct order
of the terminals:

e Terminal roundtrip

e Trace detection

Terminal Roundtrip

Terminal roundtrip checks one terminal sequence after the other in
order to find coincidence between the expected and the received data.

For each repetition, the order of the terminals within the port is
permutated. The possible permutations depend on the demultiplexer’s
architecture. For a simple (one stage) demultiplexer the order is just
cyclically rotated. This is why this method is called terminal
roundirip. In case of a multi-stage demultiplexer architecture, all the
possible permutations are tried out.

The process is repeated until all terminals synchronize properly.

The idea of this method is quite straightforward. There is nearly no
optimization. This is the reason why this method takes its time,
especially for a complicated demultiplexer architecture. New data is
downloaded for every repetition. Multi-stage demultiplexers may
require a large number of permutations.

If the demultiplexer has an illegal output assignment, this is detected
in every case.
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Trace Detection

Trace detection uses detect words, formed by the first 48 bits of every
trace contained in the “DUT-out” segment of the synchronization
block.

Prerequisites These first 48 bits of every trace have to be unique within the whole
segment. Every trace has its own detect word. This is the same
requirement that applies to Automatic Bit Synchronization with
memory-based data. It is illustrated in the figure below.

5 4 2 1 5 4 3 2 1
UNIQUE illegal — legal
0 < ™ [N — - -
2 2 2 2 2 e e
S S S S S S S
= = = = = = =
s lg | g 8| e ogal ] o
1) o} 1) © © ©
[a] o [a] o a (=]

Detect Word 1

[ Detect Word 1

Figure 53 Unique and Unequivocal Detect Words

Note that every trace needs an own detect word. This means, the
detect word must not appear twice, neither in its own trace nor in any
other trace at any position.

Operating principle The current detect word is attached to every output terminal. A
measurement is started. That terminal which has proven to be
successful is the output that carries the current detection trace.
Depending on the demultiplexer architecture, further detection traces
are selected and tested. Finally, the order of the output terminals is
rearranged according to the insights made during the trace detect
phase. Then, the user’s test sequence is restored and started.

Characteristics Compared to the terminal roundtrip method, this is a strong
optimization. The expected number of rewiring cycles is significantly
lower. And the time for rewiring is much shorter.

Once the demultiplexer architecture is known, only the necessary
traces are used for detection.
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Also, if the demultiplexer assigns the detection traces to wrong
outputs, the resulting order of rewired terminals can get into a state a
correct demultiplexer never would work with. In such cases, terminal
roundtrip is more effective.

Demultiplexer Architecture

A simple demultiplexer has just one stage—one rotating switch that
assigns every incoming bit successively to the output terminals in
fixed order.

Multi-Stage Demultiplexers

The DEMUX rewiring feature is also able to rewire multi-stage
demultiplexers. An example is shown in the figure below:

Stage Stage Stage
1 2 3

=

BRG

Figure 54 Three-Stage Demultiplexer

On stage one, the number of outputs per demultiplexer is three. On
stage two, the number of outputs per demultiplexer is two. On stage
three, the number of outputs is four.
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This is the way to enter the demultiplexer architecture in the DeMUX
Architecture panel of the Analyzer Synchronization dialog—first the
number of stages, then for each stage the number of outputs per
demultiplexer.

Stage Stage Stage
1 2

DeMLi Architecture 3

|Stages | Stage # |Dutputs per Dell=

E] =l Stagel [3 =] A —
Stage2 m
Staged | 4 - I

KNl

IR

Figure 55 DeMUX Architecture Entry Panel

As you can see, you need to know the structure of the demultiplexer.
The number of Required Terminals (which is 24 in the example above)
is automatically calculated.

For details see “How to Synchronize an Analyzer With Incoming
Data” on page 289.

Only symmetrical architectures are supported. This means that all
demultiplexers of one stage have to be identical.

NOTE The number of Stages as well as the number of Outputs per DeMUX
have an impact on the number of possible permutations and hence on
the duration of the rewiring and synchronization process. The number
of possible permutations is displayed as Worst Case Rewiring Cycles.

The expected duration that is also displayed is only a rough
estimation, assuming a synchronization segment of moderate length.
The actual duration may differ.

For the trace detection algorithm, the number of rewiring cycles for a
multi-stage demultiplexer is calculated as number of terminals + 1.

For the terminal roundtrip algorithm, all possible permutations are
taken into account. Every demultiplexer of every stage may exhibit
that unpredictable behavior. Depending on the demultiplexer
architecture, terminal roundtrip may take half a minute or even hours.
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Automatic Rewiring of Demultiplexer Terminals

As the user interface is blocked during that time, it is recommended to
check the number of Worst Case Rewiring Cycles before starting the
test.

The rewiring phase is indicated by the side of the Run/Stop buttons.

Error messages are displayed if required parameters or terminals
and/or analyzers are missing. Overflow is displayed if the estimated
time exceeds 24 hours.

Rewiring a ParBERT 43G Error Detector System

A ParBERT 43G error detector system (see “ParBERT 43/45G

Systems” on page 107) analyzes the output of an E4869A DEMUX
module.

This 1:16 demultiplexer has the unpredictable output assignment
behavior described above. Therefore, DEMUX rewiring has to be
activated when using the E4869A module together with memory-based
data.

The recommended rewiring options are:

* Synchronization: ON

* Auto Bit Sync: enabled

e DeMUX rewiring: ON

* Rewiring Mode: Trace Detection

* DeMUX Architecture: Number of Stages: 1

* DeMUX Architecture: Outputs per DeMUX on Stage 1: 16
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The development of a device test is an iterative process:

1

D 1 A W N

Set up the test.

Run the test.

Check the test results.

Modify test parameters.

Repeat steps 2 to 4 until the results are adequate.

Save the final setting for reuse.

All these steps are supported and simplified by the graphical user
interface of the Agilent 81250 Parallel Bit Error Ratio Tester.

This chapter provides an overview:

“Procedure for Setting Up the Test” on page 128
“Procedure for Running the Test” on page 130
“Procedure for Viewing Test Results” on page 130

“Procedure for Saving the Test Setting” on page 131

NOTE Once you have created a suitable test setting and verified that the bit

error rate is below an acceptable level, you can also execute the

measurements provided by the Agilent 81250 ParBERT Measurement

Software. These measurements can be performed even if the Agilent

81250 User Software is not active.
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Procedure for Setting Up the Test

To set up the test for a new device, it is recommended to perform the
following steps in the given order:

1 Study the Device Under Test (DUT).

Identify its input, output, clock, and trigger or strobe terminals.
Gather information about its electrical, logical, and frequency
characteristics.

In fact, this is the most important step of all.

2 Start the Agilent 81250 system. It comes up with the Connection
Editor and the default setting which is called “untitled”.

- If you had already set up the instrument and DUT, you would now
E?l load the appropriate setting.

For details see “Open Setting” on page 156.

3 To create a new setting, construct an image of the DUT on the
screen and connect the DUT pins to the connectors of the generator
and analyzer frontends.

This is supported by the Connection Editor, which by default shows
%l an image of the instrument and an empty template for modeling
DUT input and output pins.

For details see “Connecting the DUT” on page 201.

4 Set the global system parameters.

These parameters refer to the central clock module and cover items
like clock source, clock frequency, use of an external trigger, control
of the built-in trigger generator, etc. Data ports as well as pulse port
terminals and unconnected channels can be set to fractions or
multiples of the system clock rate.

The tool for setting all kinds of parameters is the Parameter Editor.
For details see “Setting Global System Parameters” on page 177.
b Set the characteristics of the input and output connectors.

The characteristics include parameters like voltages, delays,
impedances, binary data representation, and so on. This is also
done with the Parameter Editor, which in turn can be run
conveniently from the Connection Editor.

For details see “Setting Up Ports and Channels” on page 229.
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El | 6 Decide what kind of test you wish to perform.

Open the Measurement Configuration window. Choices are Bit
Error Rate measurement, Compare and Capture, Compare and
Acquire around Error, or just Capture DUT output data.

For details see “Choosing the Kind of Measurement” on page 277.

EEI| 7 Create the stream of generated and expected data.

For this purpose, the software provides three Sequence Editors: the
Standard Mode Sequence Editor, the Detail Mode Sequence Editor,
and the Data/Sequence Editor. These editors enable you to create
and maintain the data blocks that form the test sequence.

The Standard Mode Sequence Editor supports easy setup of bit
error rate measurements. The other two editors allow to create an
arbitrary sequence.

For details see “Creating the Stream of Generated and Expected
Data” on page 281.

— 8 Create the data segments referenced by the blocks.
— Each block of a sequence contains data segments that specify the

generated and expected data. Stored segments can be chosen from
lists. New segments can be created with the Segment Editor.

For details see “Creating and Editing Segments” on page 329.

9 Connect the DUT physically to the instrument.

Use the Connection Editor to ensure that all physical connections
match the image on the screen.

10 Setting up the test of a new device sometimes requires that you
change cables, add modules or frontends, or change the DUT board.
In this case you should compensate the setup for different signal
propagation and cable delays. This can be done with the Deskew

Editor. See “How to Compensate for Internal and External Delays’
on page 384.

Now you are ready to run the test.
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Procedure for Running the Test

Procedure for Running the Test

After you have finished the setup:

1

Download the test sequence to the modules.

This is done by clicking the Prepare button. The download
procedure checks whether the test sequence is formally correct and
can be executed.

As downloading a complex sequence can take some time, this is also
recommended before running a test that is to be started by a trigger
(applied to the EXT. INPUT of the master clock module).

For details see “How to Download the Test Sequence” on page 366.
If the test has been set up for measuring the bit error rate, open the
Bit Error Rate Measurement Display window.

For details see “How to View BER Test Results” on page 366.

Click the Run button.
If the test is set up to be controlled by an external start trigger, it

will now wait for this trigger. If not, it starts immediately.

The test will run until the test sequence is executed or the capture
memory is full or, if it is controlled by an external stop trigger, until
the trigger is set—whichever comes first.

If the test sequence includes an infinite loop, stop the test by
clicking the red Stop button.

Procedure for Viewing Test
Results

If you are running a bit error measurement, the Bit Error Rate

Measurement Display window shows you actual and accumulated

results. The display is updated every second.

You can also display this window before or while running a Compare

and Capture or Compare and Acquire around Error test.
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For details see “How to View BER Test Results” on page 366.
If you have been running one of the other tests:
1 Open the Error State Display.

The Error State Display shows the captured DUT output data. If you

non
ot have been running one of the compare tests, it shows also the

deviations between the captured and expected data. Various
address and data formats support the investigation.

For details see “How to View Captured Test Results” on page 370.
2 Open the Waveform Viewer.

The Waveform Viewer enables you to display generated and
El captured data as well as compare results graphically in a variety of
formats.

For details see “How to View Waveforms” on page 376.

Procedure for Saving the Test
Setting

It is recommended to save the test setting repeatedly during test
development. This ensures that whatever occurs you can always
return to the last saved test configuration.

As the system provides different options for different kinds of
measurements, it is recommended to save every measurement
configuration, such as bit error rate or compare and capture, in its
own file.

To save a new setting;:
1 Open the File menu.
2 Choose Save Setting As.

3 Enter a filename that gives some information about the purpose of
the setting.

4 Confirm.
To save the current setting occasionally:
4 Click the Save Setting button.

=]
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NOTE

Procedure for Saving the Test Setting

The setting is associated with the presently active system. In general,
you will save different settings for different DUTs and tests.

You can always switch between your real system and some offline
systems for demonstration and learning purposes. If your mainframe
comprises more than one independent clock module, you can also
switch between these real systems (for details see “How to Configure
the User Interface” on page 141).

Therefore, the ParBERT database keeps an own directory for each
system. The settings for a system are stored under this directory.

If you wish to use a setting on a different system, you can export it. It
can then be imported on the other system. If the hardware
configuration of the new system is not identical with the configuration
of the original system, you can edit the exported file before importing
it. For details see “Export/Import of a Setting” on page 399.

Note also: When the test sequence has been set up, the setting does not
include but references the specified data segments. If a setting is
imported on a different system, the required segments have to be
imported as well (see “Export/Import of Segments” on page 401)
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The Agilent 81250 user interface basically consists of a window frame,
several editors for test setup and control, and several windows for
displaying the test results.

The menu bar on top of the window frame can be used to access the
individual windows and to operate the system. Shortcuts are provided
by the tool bar buttons.

This chapter provides basic information on both the windows and the
options of the main menu. See:

e “How to Start the System” on page 134—the explanation of the
Agilent 81250 Configuration Tool and the Agilent 81250 User
Interface Configuration

* “Overview of the Windows” on page 146—a summary of the tools
that are combined in the ParBERT user interface

e “Operating the User Interface” on page 148—some general tips and
keyboard shortcuts for operating the system

* “Ttems of the Main Window” on page 151—the description of the
Agilent 81250 main window, its indicators, icons, and menus.
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How to Start the System

At a factory-configured Agilent 81250 system with built-in controller,
the Windows NT automatic log-in script is enabled. After power on,

you are automatically registered as user DVT and the Windows
desktop appears.

How to Start the Agilent 81250 Software

The Agilent 81250 software can be run in one of three modes:
e Local
e Controlled

* Remote
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How to Set the Operating Mode

To change the system’s operating mode:

1 Double-click the Agilent 81250 Configuration icon.

Figure 56 Agilent 81250 Configuration Icon
This opens the Agilent 81250 Configuration Tool:

ﬁngilent 81250 Configuration Tool x|
Configuring SICLALAN [nterfaces I Compatibility Settings
Startup Settings 1/0 Interfaces and Spstems | Serial Mumbers

— Select the Programs which ghould run when the User Software is stated ——
v Check Maodule Yersion v User Interface(s) I 13:

v Firmware Server [~ GPIB Gateway

Apply zettings predefined for some use cases

Local | Firmware and Uzer Interface run on thiz computer
Caontrolled | Act as a GPIB-Instrument
Remate | User Interface connects to a remote Firmware

— Enable the Auta-Start Feature of the User Software

The zofbware starts when you log onto wour computer e % Mg

OF. I Abbrechen [Eermehmen Hilfe:

Figure 57 Agilent 81250 Configuration Window

Startup Settings 2 Select the operating mode you wish to use from now on. Click one of
the predefined mode buttons.

Choices are: Local, Controlled, or Remote.

- Local
This mode starts both the Agilent 81250 firmware server and the
user interface. It is used if the hardware shall be controlled by
and the user interface shall be run on the same computer.

- Controlled

This mode starts the Agilent 81250 firmware server only. It is
used if the hardware shall be controlled by the built-in or
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1/0 Interfaces and Systems

How to Start the System

external controller, but the user interface shall run on a remote
computer. The system can then be operated via GPIB or LAN.

If GPIB shall be used, the GPIB Gateway must be enabled. See

also “How to Control the GPIB Gateway” on page 144.

- Remote

This mode starts the Agilent 81250 user interface only. It is used

on a remote computer to operate an Agilent 81250 firmware

server which is in controlled mode.

When you are clicking the mode buttons, the checkboxes indicate

which software components will be started. You can also specify

your own customized mode of operation by clicking the checkboxes.

3 Choose from the following options:

— Number of User Interfaces: You can specify that more than one

user interface is opened as soon as the user software is started.

This applies to manual as well as automatic start.

— GPIB Gateway: If you intend to start the system in controlled
mode and operate it via LAN, you can disable the GPIB Gateway.

- Start Automatically starts the Agilent 81250 user software fully

automatically. The setting takes effect as soon as the DVT user

logs in.

4 This page of the Agilent 81250 Configuration Tool allows you to

reconfigure the tester if the hardware has been changed.

Engilent 81250 Configuration Tool

Configuring SICL/LAN Interfaces |
Startup Settings 1/0 Interfaces and Spstems

—5Step 1: Select VIS4 140 Interfaces to be used with the Agilent Software

Before selecting interfaces, make sure that pou have
- properly set the logical addresses of the modules
- correctly mounted the modules into the frames
- connected the frames to the computer spstenm
- powered on the frames

Currently configured: 1 Interface

Select Interfaces ..

Compatibility Settings

—Step 2 Build Spstems uzing the Modules found in the Vx| Frames

Thiz step iz required if the hardware has changed but not necessany after
software updates.

Build Spztems ... I

Ok | .&bbrechenl [berrehmen

Figure 58 Configuring 1/0 Interfaces and Systems
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— The default VISA I/O interface is VXIO. If you are using an
external controller connected to more than one IEEE 1394 PC to
VXI module, you have to select the interfaces you wish to control.

— Buztld Systems checks the available modules and creates new
configuration files dvtsys.txt and dvtits.txt. The present files are
saved as dvtsys.bak and dvtits.bak. If the mainframe contains
more than one master clock module, additional systems (DSRB,
DSRC, ...) are automatically set up.

NOTE The Configuration Tool also creates for each real system an offline
system and additionally some demo systems.

An offline system reflects the actual system configuration. As it does
not access the hardware, it can be operated on any PC and used for
training purposes.

The demo systems provide simple system configurations and can be
used for demonstrating ParBERT features to newcomers.

For more details please refer to the Agilent 81250 Installation Guide.

Serial Numbers The Serial Numbers page of the Configuration Tool can be used to
query and archive the serial numbers of the installed modules and

frontends.
Eﬂngilent #1250 Configuration Tool x|
Configuring SICLALAH [nterfaces I Compatibility Settings |
Startup Settings I 140 Interfaces and Systems Serial Nurmbers

—Frame————— —~Module in Frame — Frontends

A.I [ T e !__p &
+
p

;I 01 2345E7 8859101112
Frame: 1  Slat: 2 Madule: E48058 Frontend:

Serial Mumber IDE4U?UDE=—18 Editl Expot
Identification Mumber ID E40700646/0 Mumbers

Qg I Abbrechen | Ubemehmenl Hilfe

Figure 59  Serial and ID Numbers of the Master Clock Module

By default, the numbers of the master clock module are displayed.
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The Identification Number is the hardware manufacturing number.
The Serial Number can be edited. This may support your asset
administration. If you have received a module from repair which has a
new number, you can assign the old serial number to that module.

To view the type and numbers of a different module, click on that

module.
ﬂngilent 81250 Configuration Tool il
Configuring SICLALAN Interfaces Compatibility 5 ettings |
Startup Settings | 140 Interfaces and Spstems Serial Murnbers

r— Frame——— ~ Module in Frame r— Frontends

== :_,.____ e i o

LI 0123456678 839101112
Frame: 1  Slot: 3 Module: E48E14 Frantend:

Senal Humber IDE4U?U1 297 Edi | Evport
Identific:ation Mumber IDE4D?D1 29770 Nurnbers

(1] 4 I Abbrechenl Ubemehmenl Hilfe |

Figure 60 Serial and ID Numbers of a Data Generator/Analyzer Module

To view the type and numbers of a frontend plugged into a data
module, click the frontend.

To archive the present system configuration in an ASCII file, click
Export Numbers.
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Configuring SICL/LAN Interfaces This page of the Configuration Tool allows you to specify LAN
connections for remote programming.

ﬂngilent 81250 Configuration Tool x|
Startup Settings | 140 Interfaces and Spstems I Senal Humbers I
Configuring SICLALAN Interfaces Compatibility 5 etings

Metwork [nstrument Telnet Server Socket Server

[~ Enable [~ Enable [T Enable
= IinStD Part hr. |5023 Fart hr. |5025
Lagizal it |9
GFIB Emulation —Info
¥ Enatle Uzing standard LAM connections, ingtrument can be
controlled from computers that do not have special
i IhpibB interfaces for instrument comtral,
; 5 Mote; The Metwaork |nstument interface iz only
Logicel it [8 supported with the 32:bit SICL and Y154 on Windaws,
To configure the LAN interface uze the 10 Config utility
Address I'I 1 of the Agilent |0-Libraries.

ak. I Abbrechen [berriehmen Hilfe

Figure 61 Configuration of SICL/LAN Interfaces

You can enable and specify Network, Telnet, and Socket connections.
For details please refer to the Agilent 81250 ParBERT LAN
Programming Guide.
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Compatibility Settings  On this page of the Configuration Tool you can change some default
parameters that are stored in the settings.

Engilent 81250 Configuration Tool x|
Startup Settings 140 Interfaces and Spstems | Senal Humbers |
Corfiguring SICLALASN Interfaces Compatibility Settings

‘Wwhen creating a new setting, some system defaults can be set differently. for easing
the initial spztem setup from the GUI. If you are using remote programs that were
written for previous versions of the software, selecting the full backwards
compatibility mode iz strongly recommended.

Defaults for new setting
System stopped by measurementz (" Always & Orly if necessary
Trigger output levels: 0y 0 064405

Trigger output mode:; " Clock generator £ Sequencer

Segment rezolution mode;  Manual 0 Automatic

Full backwards compatibility Activate all new features

T e Aply Help

Figure 62 Compatibility Settings

The left-hand column shows the defaults that have been used prior to
ParBERT revision 6.0. You can specify:

* System stopped by measurements: When a BER test was started
before running a program of the ParBERT Measurement software
(for example DUT Output Timing/Jitter), the termination of the
Measurement always terminated also the BER test.

This behavior can be changed. If Only if necessary is chosen, the
BER test is only terminated if this is required by the Measurement.
At the time being, the only Measurement that needs to stop the BER
test is the Spectral Jitter Measurement.

In all other cases, the BER counters are reset, but the BER test
continues.

* Trigger output levels: You can enable unipolar or bipolar voltage
levels. See also “How to Set the Characteristics of the Trigger
Output” on page 198.

e Trigger output mode: If you are not going to use the Trigger output
of the clock module for generating a clock, put it into Sequencer
mode.

When the Trigger output is in Sequencer mode, its frequency is
neither displayed nor checked. You do not have to worry about the
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Trigger Frequency Multiplier setting when you change the system
clock frequency.

* Segment resolution mode: This refers to the Frequency page of the
clock module’s Parameter Editor. In Auto mode, the segment
resolution is automatically calculated. See also “How to Set the
General System Frequency” on page 181.

NOTE If you are executing programs that are based on the previous defaults,
you can start the system with these defaults by clicking Full
backwards compatibility.

How to Start the System in the Chosen Operating Mode

To start the system:

1 Double-click the Agilent 81250 User Software icon.

Figure 63 Agilent 81250 Start Icon

When you start the user software for the first time, the User
Interface Configuration dialog appears.

2 Configure the user interface.
TIP  Once you have set the characteristics of the user interface, you can

disable the User Interface Configuration dialog. Otherwise, it appears
at every software start.

How to Configure the User Interface

You can start the user software more than once—either manually or
automatically after logon. In this case you get several user interfaces,
and each of them has to be configured.

For example, it is not possible to operate one and the same system
from two user interfaces.

By using two user interfaces, you can operate two independent
systems through one firmware server running on one ParBERT
controller. You can also communicate with different firmware servers
of different systems which are connected to the LAN.

The configuration window looks as shown below:
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Agilent 81250 Graphical User Interface Configuration (1)
1. Select Firmware Server

@l The firmware server may either rin on the local computer or on a remate
= controller. Change the server if you want to connect to a different one.

Host [LOCALHOST Part [ 2203 Change ... |

2. Select System

The Uszer Interface can be connected to different et of modules [gystems).
Change the spstem if you want to uze another get of modules.

Spstem [DSRA Change ... |

3. Wwhat to do with zetting

= Open existing zetting from database

]
EERPRWSYIO | [Feble Doty
BERPRWSY11 &+ [nclids
COMPARE40G £ Erclude

COMPARE40G_2
COMPARE40G 3

=S|l Create new setting

' Da nathing. [Useful, if another client is using the same system, too.)

v Alwapz show thiz dialog on startup.

Cancel | Help |

Figure 64 Agilent 81250 User Interface Configuration Window

How to Select the Firmware Server

If you are running the ParBERT user software in local mode, the
firmware server is found on the same PC which is called LOCALHOST.

If you are running the ParBERT user software in remote mode,
LOCALHOST is not available. You have to specify the network node on

which the firmware server is running. This requires that the ParBERT
controller has been connected to the LAN.

1 In the User Interface Configuration dialog, click the Change button.

Select Firmware Server

The firmnware server may either run on the local computer
[LOCALHOST] or on a remate controller,

Select the zerver host fram the drop dawn list. If the

zerver ligkens to a different port, enter the port humber
firzt.

Firmware Server Metwork Address

Huost Pork
| =] [zz03

¥ Fiesolve Host Mames

Refresh List of running Servers I

fiF: |

Figure 656 Selecting a PC on which the Firmware Server is Running

2 Choose the host from the drop-down list, or enter the computer

name or the IP address of the ParBERT controller you wish to
connect to.
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3 Enter the port number to which the firmware server of that
controller listens.

You can update the list of hosts by clicking Refresh List of running
Servers. Depending on the checkbox, the list shows names or IP
addresses. Note that only hosts running in the same subnet as the
computer running the ParBERT user interface are recognized.

How to Select the System to be Operated
The basic (default) system is DSRA.

You may wish to operate a different ParBERT system from this user
interface.

If you start the user interface more than once, you have to choose a
different ParBERT system for each user interface.

To select the system:

1 In the User Interface Configuration dialog, click the Change button.

The User Interface can be connected to different
sets of modules [systems).

Select the syztem you want to uge.

Awailable Spstems Status

i uze -
available

i available

available
available
available

available ﬂ
Ok I Cancel Help I

Figure 66 Selecting a System
2 Choose from the list of available systems.

The list includes also demo and offline systems (see “How to Set the
Operating Mode” on page 135).

Systems already in use by an active user interface cannot be selected.

How to Specify a Start Setting

This section of the Agilent 81250 User Interface Configuration dialog
allows to load one of the stored settings of the chosen system
automatically together with the user interface.
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That means, you need only start the user software and all systems of
the Agilent 81250 Parallel Bit Error Ratio Tester are ready for testing a
particular device.

3. What to do with setting

£

[Z  Open esigting seting from databaze

BERPRWS410 | (Cable Delays
BERFRWSY11 & Include
COMPARE40G —

COMPAREANG_2
COMPARE4DG 2

'}i% © Create new setting
@ Do nothing. [Useful, i another client iz uging the same system, too.]

ﬂ {1 [Lmad Gl

Figure 67 Selecting a Setting
To load one of the stored settings automatically:
1 Enable the checkbox.
2 Choose from the list.

3 Decide on loading also the cable delays.

How to Disable the User Interface Start Dialog

The user interface configurations are automatically stored. They are
identified by numbers, starting from one.

Once the Agilent 81250 Parallel Bit Error Ratio Tester has been set up,
you may wish to disable the User Interface Configuration dialog.
Otherwise, it appears at every software start.

1 To suppress the dialog, disable the Always show this dialog on
startup checkbox.
When the user interface is active, the User Interface Configuration
dialog can always be started from the File menu, item
Configuration.
Even if the User Interface Configuration dialog has been disabled,
you can still force the software to show it on startup.

2 To display the dialog as the first window, hold the Shift key
depressed when the message “Starting User Interface ...” is
displayed.

How to Control the GPIB Gateway

If the GPIB gateway has not been disabled, it is automatically activated
when the system is configured to be controlled by another computer
and then started.
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When the GPIB gateway is active, the GPIB to Agilent 81250 Gateway
control panel can be displayed from the Windows task bar.

E] GPIB To Agilent 81250 G ateway H=

éSeﬂingslgMnnitnrl 1 Info | ﬁClnse |D

Figure 68 GPIB to Agilent 81250 Gateway Control Panel

The options are:

» Settings: Used to specify the termination character for received
commands. Transmitted commands and responses are
automatically terminated with LF (0Ap.y), according to IEEE 488.2.
Choices are none or any ASCII character between 0 and 127

(decimal). The current termination character is displayed in hex
format and alphabetical notation.

GPIB Settings E3

Termination Character

[ Nene IDde j ICR Cancel |

Figure 69 GPIB Settings

The desired character can be entered in decimal, hexadecimal, or
octal format. Examples:

Table 12 Termination Characters

Character Hex Decimal Octal
HT 0x09 9 011
LF 0x0a 10 012
FF 0x0c 12 014
CR 0x0d 13 015

These usual characters can also be chosen from the pull-down
menu.

e Monitor: Used to monitor the command transfer in case of
problems.

Shows the commands passing through the receive and send buffers.

* Info: Displays details of the session and GPIB setting.
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Overview of the Windows

* (Close: Terminates the GPIB to Agilent 81250 gateway.

You will be asked whether you wish to terminate the Agilent 81250
server as well.

Overview of the Windows

There are windows for setting up a test and windows for displaying the
test results.

See:

* Overview of Test Setup Windows
A summary of the various editors that can be used for setting up a
test

* Overview of Test Result Windows
A summary of the alternatives the user interface provides for

displaying test results

These are described on the following pages.

Overview of Test Setup Windows

The test setup windows are:

* Connection Editor—for reproducing (modeling) the properties of
and physical connections to the device under test.

* Parameter Editor—for setting test parameters, such as frequencies,
delays, voltages, etc.

* Measurement Configuration—for specifying the kind of test, such as
bit error rate or capture and compare.

¢ Standard Mode Sequence Editor—for specifying one infinitely
looped block of data containing the segments of generated and
expected data for every data port.

* Detail Mode Sequence Editor—for specifying an individual sequence
of blocks which contain the generated and expected data segments
and loops. Also used for specifying events and reactions on events
or triggers to be generated.
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* Segment Editor—for creating the data segments to be generated or
expected within the data blocks.

e Data/Sequence Editor—a combination of Sequence and Segment
Editor.

* Channel Configuration Editor—for adding generator channels to
produce a combined signal.

* Event Edit and Branch windows—for specifying events and actions
upon events.

* Deskew Editor—for synchronizing the module connectors and
compensating for signal propagation delays caused by cables or the
DUT board.

NOTE Most of these windows can be opened by clicking a button of the tool
bar, except:

¢ Channel Configuration Editor—a subfunction of the Connection
Editor.

* The Sequence Editors—Standard Mode Sequence Editor, Detail
Mode Sequence Editor, Data/Sequence Editor—all accessible from
the Go menu.

¢ Parameter Editor and Deskew Editor—accessible from the Go menu.

¢ Event Edit and Branch windows—a subfunction of the Detail Mode
Sequence Editor.

Overview of Test Result Windows

A set of windows is provided to present the test results in different
views. To access these windows, open Result Displays in the View
menu and select the desired item.

The available test result windows depend on the chosen type of
measurement:

* Bit Error Rate—only available, if “Error Rate Measurement” has
been selected. Shows the error rate and is updated every second.

¢ Compared Data—only available, if “Compare and Capture” or
“Compare and Acquire around Error” has been selected. Shows
captured data and highlights deviations from expected data.

* Captured Data—not available, if “Error Rate Measurement” has been
selected. Shows captured data.
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* Errored Data—only available, if “Compare and Capture” or
“Compare and Acquire around Error” has been selected. Shows
zeros (no error) and ones (errors).

* Waveform—not available, if “Error Rate Measurement” has been
selected. Shows the captured waveform and indicates errors.

Compared Data, Captured Data, and Errored Data all use the Error
State Display for presentation. You can switch between the three views
within the window. Alternatively, you can open the window multiple
times to inspect the contents concurrently.

Bit Error Rate Display, Error State Display, and Waveform Viewer are
accessible by clicking buttons in the tool bar.

Operating the User Interface

The preferred instrument for operating the system is the mouse or the
touchpad.

How to Use the Mouse or Touchpad

E Some areas of the windows are “active” areas. They can be identified
by the cursor changing its shape when placed over these areas.

If you press the right mouse button on an active area, a context menu
pops up that lists the actions you can perform on the chosen item. If
there is a default action defined for a context menu, this is indicated
with bold text.

The default action is automatically executed if you double-click on an

active area with the left mouse button.

NOTE If you have highlighted an item by clicking on it once with the left
mouse button, you can also select the available actions from the menus
of the menu bar on top of the window frame.
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How to Navigate With the Keyboard

There are people who hate mice. They may use the keyboard instead:

e Tab and Shift+Tab move the cursor.

Shift+F10 opens the context menu.

* To close the active window press Ctrl+F4.

* To switch between open windows press Ctrl+F6.
* To terminate the system run press Alt+F4.

If you type something into a data entry field, terminate your input
with Enter. This causes the software to check the input and react.

How to Change Units and/or Vernier Steps

Some windows contain data entry fields with vernier buttons and
units.

To change the default unit or vernier step size:

1 Click on the unit button to open the Units and Step Size Adjust
window.

Units and Step Size Adjust

Select new Units

 omz g ' ne o pg

Select New Step Size

<0 100 1000
(G|
<ol 00  0.001

QK. | Help | Cancel |

Figure 70  Units and Step Size Adjust Window
2 Change the unit and step size as desired.

3 Click OK.

NOTE You can also click with the right mouse button on the unit of a data
entry field and change unit and step size from the context menu.
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Figure 71

Operating the User Interface

How to Use the Window Selection Box

This dialog box appears when you are opening the Parameter Editor or
the Waveform Viewer from the respective menu item or icon in the
main window. It appears also, if you open the Error State Display for a
device that has more than one output port.

Chooze Window .

Waveform on Sequence block 2

‘Wiaveform on Sequence block 3

ol |

Window Selection Dialog Box Example

1 Click on an item in this dialog box to select this item to be presented
in the respective editor/viewer.

2 Click OK.

The respective editor/viewer opens.

For information on the usage of the Parameter Editor, see “How to
Start Parameter Editor for Global Parameters” on page 179 or “How
to Start the Parameter Editor for a Port or Channel” on page 230.

For information on the Error State Display, see “How to View
Captured Test Results” on page 370.

For information on the Waveform Viewer, see “How to View
Waveforms” on page 376.
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Items of the Main Window

The main window of the Agilent 81250 Graphical User Interface
provides easy access to and control of all features and functions of the

system.

Main window

Main menu Tool bar with icons
/ /
B Agilert 81250
File Edt Tools Yiew Go Géntral System  Window Help
I%||jh|j %| El o | | ﬂJ @ﬂ H ﬂ Hlistopped PLL
it8 Connection Editor
Modules Device Under Test
E48058 Frame 1 Slot 2 = =
Gereral DUT
Frequency
Clock Source / Reference nput [rata Port Area ‘
External lnput
Trigger Output Pulze/Clack Port Area ‘
E48614 Frame 1 Slot 3
CIM2C] ————————— e
C1M2C2 ———————— Connection Editor window — may
TA%51A Frams 1 Sl d bg replaced or overlaid by other
CIMICT T g windows
S ——
_ System ready
Buttons for error details indicator
and error reset . . Presently operated
Active setting
\ system
name
| | Sefling: UNTITLED Systemxm % Agilent .
Figure 72  Agilent 81250 Main Window
The components of the main window are explained below.
Main menu The main menu is located at the top of the main window.
| File Edit Tools Yiew Go Control System  window Help
Figure 73  Agilent 81250 Main Menu
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Tool Bar

Figure 74

NOTE

Run Control Area

Figure 75

Items of the Main Window

It provides access to the following menus:
“File Menu” on page 155

“Edit Menu” on page 161

“Tools Menu” on page 165

“View Menu” on page 166

“Go Menu” on page 168

“Control Menu” on page 170

“System Menu” on page 171

“Window Menu” on page 173

“Help Menu” on page 174

In the main window, there is also a tool bar with icon buttons that

provide shortcuts to windows and dialogs. The buttons are explained
along with the respective menus.

EECN- = NEE

Tool Bar

Not all items of the menus and the tool bar are available at all times.
Whether an item is available or not depends on the active window and
the current situation.

For example, the error state display is not available, if you have
decided to perform a bit error rate measurement.

The individual windows therefore provide context menus which can
be opened by positioning the cursor to the area of interest and clicking
the right mouse button.

In the upper right-hand corner of the main window you see the Run
Control Area. Here you find a set of icon buttons and a status field
showing the current test status.

e

Run Control Area

For an explanation of these buttons see “Control Menu” on page 170.
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PLL Lock Indicator When an external source clock is used, the phase locked loop of the
master clock module locks onto that source. In case the clock system
could not lock or has lost its synchronization, the PLL lock indicator
turns from green to red.

Fo

Figure 76  PLL Locked/Unlocked Indicator
If this happens while a test is running, the test is invalid.

If an E4809A clock module is used, PLL unlocked is also signaled in
the following situations:

* The clock module is put in CDR mode, but the CDR output of the
data analyzer is not connected to the CLK INPUT.

* An external clock is connected in direct mode, but its frequency
differs considerably from the indicated (measured) frequency.

At a ParBERT 45G DEMUX system or at an analyzing system that uses
the E4809A clock module in CDR mode, the PLL indicator can also
appear as a CDR unlocked indicator:

Figure 77 CDR Unlocked Indicator
If this happens, the clock data recovery (CDR) does not work.

At a 45G DEMUX system, the CDR circuit of the E4869A DEMUX
module could not synchronize on the incoming data stream.

At a system using the E4809A clock module in CDR mode, possible
reasons are:

* The data analyzer could not recover the clock.
* The frequency of the recovered clock is out of range.

Because the generated clock signal is undefined, you have to solve the
problem before running the test.

If an external clock is connected to an E4809A clock module in direct
mode, the PLL indicator can turn to red and show the word “DAT”.

Figure 78 DAT Indicator

The DAT indicator constitutes a warning that the external clock is not
stable enough to drive the DATa modules correctly.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 153



System Start and User Interface Items of the Main Window

This warning can also appear temporarily when the clock frequency is
changed.

NOTE The red warnings are combined with priorities.
* CDR unlocked has the highest priority.

* Once you have solved that problem, the PLL indicator may still be
red. The PLL must be able to lock onto the external clock. Even if
you have chosen to use an external clock in direct mode (E4809A
only), the PLL is used to ensure that the frequency of the external
clock stays within certain limits.

e Even if the PLL could lock on the external clock, the DAT indicator
may appear. This happens if the frequency deviation of the external
clock exceeds the capabilities of the data generator/analyzer
modules.

TIP  When the PLL indicator has turned red, position the cursor on it.
Tooltips are provided that can help you to identify the problem.

Status Line At the bottom of the main window you can see the status line.

Show Errorfs) | Resst Errorfs) | Setiing: PAR_2_PAR_TEST System: DEMO_C - Agilent 7,

Figure 79  Status Line
Located in the status line are:

* The Show Error(s) and the Reset Error(s) buttons.

If you enter invalid data into a text field of an editor window or a
dialog box, the software reports an error by highlighting all
erroneous fields and the Skow Error(s) button.

Clicking this button opens an error window that explains the error.
Clicking the Reset Error(s) button resets the invalid entry to the
last valid value.

* The name of the loaded test setting.

* The name of the presently operated system.
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Figure 80

File Menu

System Start and User Interface

The File menu is primarily used for storing data in files and retrieving

data from files.

[H=W Edit Tools Yiew Go  Control  Spstem Wi

Mew Setting
Open Sething ...
Save Setting
Save Setting Az ...
Delete Setting ...

Hew Segment ...
Open Segment ...
Sawe Segment
Save Segment A
Delete Segment ...

Irpart
E «port

LConfigurahion ..

1. [DEMO_DEMUX], "SET_A" with cable delays
2. [DEMO_DEMU]

2. [DSRA]

4. [DEMO_MU]

Exit

File Menu

New Setting

Closes the current setting and returns you to the default setting. The

default setting is used for starting with a new device under test (DUT).

If the current setting has been changed and not saved, you will be

asked whether you wish to save the current setting before the default

setting is loaded. The current setting is indicated in the bottom line of

the window frame.

Shortcut: New Setting icon in the tool bar.
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Figure 81

=]

Items of the Main Window

Open Setting

Used to load one of the saved settings.

If the current setting has been changed and not saved, you will be
asked whether you wish to save the current setting before the new
setting is loaded. The current setting is indicated in the bottom line of
the window frame.

Seting  [FAR_2_PAR_TEST =l

Load
' Setting including cable delays
" Setting without cable delays
" Cable delays only

Help I Cancel

Open Setting Dialog

Default is the last opened setting. Others can be chosen from the list.
The options for opening a setting are:

¢ Complete setting including cable delays

¢ Setting without cable delays (e.g. if connection cables to the DUT
have been changed)

* Cable delays only (e.g. if the same cables are used for connecting to
a new DUT)

Shortcut: Open Setting icon in the tool bar.

Save Setting

Saves the currently loaded setting on the disk, including all changes
that have been made. Overwrites the previous version.

For saving or creating a new setting or keeping the original setting use
Save Setting As instead.

Shortcut: Save Setting icon in the tool bar.

Save Setting As

Displays a list of the stored settings and enables you to overwrite one
of these or to save the current setting under a new name on the disk.
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Delete Setting

Displays a list of the stored settings and enables you to delete one or
several of these.

New Segment

Enables you to create a new data segment. You need to select a pool
(global or local) and enter a segment name. You can change width and
length.

After that, you enter the Segment Editor see “Creating and Editing
Segments” on page 329.

NOTE Segments in the GlobalSegments pool can be accessed from every
present and future setting of the system. Segments in the
LocalSegments pool can only be accessed from the currently active
setting. Local has the advantage that all the segments used by a setting
can be easily identified and exported, if necessary.

The option New Segment can also be invoked from the Standard or
Detail Mode Sequence Editor.

Open Segment

Displays a list of the stored segments. After choosing a segment, you
enter the Segment Editor for investigating or changing the properties
of the chosen segment.

— Shortcut: Segment Editor icon in the tool bar.
oigl

Save Segment

Only available if the Segment Editor is active and the segment has
been changed.

Saves the modified segment under its original name.

Shortcut: If the segment has been changed and you terminate the
Segment Editor, you will be asked whether you wish to save your
changes.

Save Segment As

Only available if the Segment Editor is active.
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Displays a list of the stored segments. The list can be toggled to show
the contents of the LocalSegments or GlobalSegments pool. Enables
you to overwrite one of the existing segments or to save the current
segment under a new name on the disk.

Segments in the GlobalSegments pool can be accessed from every
present and future setting of the system. Segments in the
LocalSegments pool can only be accessed from the currently active
setting. Local has the advantage that all the segments used by a setting
can be easily identified.

Delete Segment

Displays a list of the stored segments. The list can be toggled to show
the contents of the LocalSegments or GlobalSegments pool. Enables
you to delete one or several of the segments.

Import

Enables you to import settings or segments that have been exported to
files.

Import Setting
Importing a setting replaces the current setting.

If the current setting has been changed and not saved, you will be
asked whether you wish to save the current setting before the new
setting is imported.

The file containing the setting can be found with the browser.

The imported setting can then be saved with the Save Setting As
function.

See also: “Export/Import of a Setting” on page 399.

Import Segments

Segments can be imported into the local or global segments pool.
The file containing the segments can be found with the browser.

The file can include more than one segment. You can therefore specify
whether you wish to overwrite existing segments or not.

See also: “Export/Import of Segments” on page 401.
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Export

Enables you to export settings or segments as files.

The destination path can be specified with the browser. Enter a new
file name or select a file to overwrite.

Export Setting

When exporting a setting, the options are:
¢ Complete setting including cable delays

e Setting without cable delays (e.g. if connection cables to the DUT
have been changed)

e (Cable delays only (e.g. if the same cables are used for connecting to
a new DUT)

The generated file is an ASCII file which can be investigated with a
suitable text editor. A setting file contains all the firmware commands
that establish that setting.

See also: “Export/Import of a Setting” on page 399.

Export Segments

When exporting segments, the options are:

¢ all from GlobalSegments pool

¢ all from LocalSegments pool

* a single segment which can be chosen from the browser

The generated file is an ASCII file which can be investigated with a
suitable text editor. Segment files are Vector Format text files.

See also: “Export/Import of Segments” on page 401.

Configuration

You may wish to operate a different ParBERT system.

You may also may wish to start and use two user interfaces in order to
operate two ParBERT systems in parallel.

So, every user interface has to be configured.

This menu item enables you change the characteristics of the present
user interface. It opens the User Interface Configuration dialog. For
details see “How to Configure the User Interface” on page 141.
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For system configurations please refer to the Agilent 81250
Installation Guide.

List of User Interface Configurations

The File menu includes a list of the most recent user interface
configurations. This makes it easy to change the currently operated
system against another one.

If you wish to operate a different ParBERT system from your present
user interface, just choose from the list.

The following actions lead to a new entry in the list:

* Closing the Agilent 81250 Graphical User Interface Configuration
dialog with OK

* New Setting

¢ Open Setting

e Save Setting

* Save Setting As

The new entry is put in position 1. The numbers of the other entries
are incremented by 1. If the entry is identical to another entry in the
list, this entry is removed. The list holds up to four entries.

The list of the recently used startup configurations is shared among all
user interfaces, independent of the startup parameter set they use.

Exit
Closes the user interface and terminates the system run.

Shortcut: The Close button in the upper right-hand corner of the
window frame or Alt+F4.
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Edit Menu

The Edit menu is used for preparing a test. It contains the editing
functions that can be used in the various test setup editors.

The appropriate menu items are enabled when the respective test
setup editor window is active.

2l Tool: Wiew Go

LCopy g

Paste
Paste Before
Paste After

Ingert ..
Inzert Before
Inzert After
Delete ...
Move ..

Connect ...
Digconnect

Goto..

Trigger 3
Events 3
Sy 3

Set START Label
Rename
Propertiez

Figure 82 Edit Menu

Cut

Copies the highlighted item to the clipboard and removes it from the
current window.

Shortcut: Ctrl+x

Copy
Copies the highlighted item to the clipboard.

Shortcut: Ctrl+c

Paste
Only available if data has been copied to the clipboard.

Inserts the clipboard contents at the specified location.

Shortcut: Ctrl+v
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Paste before

An option of the Detail Mode and Data/Sequence Editors. Only
available if a block has been copied to the clipboard.

Inserts the clipboard contents above the currently highlighted block.

Paste after

An option of the Detail Mode and Data/Sequence Editors. Only
available if a block has been copied to the clipboard.

Inserts the clipboard contents below the currently highlighted block.

Insert
An option of the Connection Editor and the Segment Editor.

Inserts a new port, terminal, vector or trace at the specified location.

Insert before
An option of the Detail Mode and Data/Sequence Editors.

Inserts a new block above the currently highlighted block.

Insert after
An option of the Detail Mode and Data/Sequence Editors.

Inserts a new block below the currently highlighted block.

Delete
An option of the Connection Editor and the Segment Editor.

Deletes the highlighted object.

Move

An option of the Connection Editor.
Moves the highlighted terminal up or down.

Shortcut: Drag and drop.
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Connect

An option of the Connection Editor.

Enables you to connect the highlighted terminal to a frontend
connector.

Shortcut: Drag and drop.

Disconnect

An option of the Connection Editor.
Enables you to disconnect terminals from frontend connectors.

Shortcut: Drag the connection (i.e. the blue rectangle next to the
terminal, labeled Cx My Cz) to the left somewhere into the modules
area but not on a connector and release the mouse button.

Go to
An option of the Segment Editor and the Error State Display.

Enables you to jump to a specified vector address.

Find
An option of the Segment Editor.

Enables you to locate certain patterns in a memory-type data segment.

Trigger

An option of the Detail Mode and Data/Sequence Editors.

Used to enable or disable the generation of a trigger pulse associated
with a block.

Events
An option of the Detail Mode and Data/Sequence Editors.

Enables you to specify events and define actions upon events (such as
sequence branches). See “How to Specify Events and Reactions Upon
FEvents” on page 315.
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Sync
An option of the Detail Mode Sequence Editor.

Enables you to activate, disable, or change the automatic sampling
point adjustment of the analyzer frontends connected to a DUT output
port (see “How to Synchronize an Analyzer With Incoming Data” on
page 289).

Provides also the access to the DEMUX rewiring feature (see “How to
Synchronize an Analyzer With Incoming Data” on page 289).

Set Start

An option of the Sequence Editors.

Enables you to specify a start block of a sequence. When running the
test, the start block will be the first to be executed. Any blocks above
the start block are ignored when the test is executed. This option is
useful to determine different entry points in a data sequence without
the need of major modifications in the sequence content itself.

NOTE The start block is automatically named START. In order to avoid
confusion, you should not assign that label manually to a block.

Rename

An option of the Connection Editor.

Enables you to rename the highlighted port or terminal of the DUT.

Properties

An option of several editors.

Shows the individual properties (parameters) of the highlighted
object.
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Tools Menu

The Tools menu contains additional options of the Segment Editor.

View Go
Setto ..
el irrar 3
|nvert
Serialize:
[Mesenislize...
Coding ...

Figure 83 Tools Menu

Set to

With this option you can set a highlighted section in the Segment
Editor to a specified value.

Mirror

With this option you can mirror a highlighted section in the Segment
Editor either horizontally or vertically.

Invert

With this option you can invert a highlighted section in the Segment
Editor—zeros to ones, ones to zeros.

Serialize

With this option of the Segment Editor you can convert a parallel
memory segment holding multiple traces into a serial segment holding
just one trace.

Deserialize

With this option of the Segment Editor you can convert a serial
memory segment holding one trace into a parallel segment holding
multiple traces.
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Coding

With this option of the Segment Editor you can change the coding of
the data segment. Selecting this option opens the Data Converter
window. For details see: “How to Create a Memory Segment” on
page 332.

View Menu

The options of the View menu allow you to change the appearance of
data and waveform displays and to choose a suitable result display.

WL Go Control
Address Format  »
Drata Farmat 3

Besulk Dizplays »

Zoom 3
Sighals 3
Dizplay 3

Figure 84 View Menu

Address Format

Enables you to change the displayed address format. Options are:
* Decimal

* Hexadecimal

e Octal

Data Format

Enables you to change the displayed data format. Options are:
* Binary

* Hexadecimal

* Octal

Additional options are available if the Segment Editor has been
started from the Sequence Editor for editing or creating a segment
within a block:

* Trace View: Shows trace numbers of the data segment
* Port View: Shows the data port to which the segment is assigned

* Terminal View: Shows the terminal names of the data port
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¢ Connector View: Shows the identifications of the connected
channels

Result Display

Enables you to choose a suitable display. Available options depend on
the kind of test that has been specified in the Measurement
Configuration window:

* Bit Error Rate—only available, if “Error Rate Measurement” has
been selected. Opens the Bit Error Rate display window.

Shortcut: Bit Error Rate Display icon in the tool bar.

¢ Compared Data—only available, if “Compare and Capture” or
“Compare and Acquire around Error” has been selected. Opens the
Error State display window.

Shortcut: Error State Display icon in the tool bar.

* Captured Data—not available, if “Error Rate Measurement” has been
selected. Opens the Error State display window.

Shortcut: Error State Display icon in the tool bar.

* Errored Data—only available, if “Compare and Capture” or
“Compare and Acquire around Error” has been selected. Opens the
Error State display window.

Shortcut: Error State Display icon in the tool bar.

e Waveform—not available, if “Error Rate Measurement” has been
selected. Opens the Waveform Viewer.

Shortcut: Waveform Viewer icon in the tool bar.

The Error State display is used to show Compared Data, Captured
Data, and Errored Data. You can switch between the three views
within the window. You can also open the window multiple times to
inspect the contents in parallel.

Zoom

An option of the Waveform Viewer.

Enables you to zoom into or out of the waveform display.
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Figure 85
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Signals

An option of the Waveform Viewer.

Enables you to change the waveform amplitudes in the display and to
rearrange the signal order.

Display
An option of the Waveform Viewer.

Determines the display unit for the Waveform Viewer—either time (for
DUT input ports) or number of samples (for output ports).

Go Menu

The options of the Go menu can be used to open the various test setup
editors. They provide also access to functions which are not
represented by tool bar buttons.

m Contral  Swstern Wwindow
LConnection Editar
Meazurement Configuration k
Parameter Editar

Sequence Editor [Standard)
Sequence Editor [ etail)
DatasSequence Editor

Wavetorm Yiewer

Deskew Editor

Command Line

Go Menu

Connection Editor

Opens the Connection Editor. For details see “Connecting the DUT” on
page 201.

Shortcut: Connection Editor icon in the tool bar.

Measurement Configuration

Opens the Measurement Configuration window. For details see
“Choosing the Kind of Measurement” on page 277.

Shortcut: Measurement Configuration icon in the tool bar.
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Parameter Editor

Opens the Parameter Editor. For details see “How to Start Parameter
Editor for Global Parameters” on page 179 and “How to Start the
Parameter Editor for a Port or Channel” on page 230.

Sequence Editor (Standard)

Opens the Standard Mode Sequence Editor, if applicable. If not, the
Detail Mode Sequence Editor is started.

For details see “Creating the Stream of Generated and Expected
Data” on page 281.

EEI| Shortcut: Sequence Editor icon in the tool bar.

Sequence Editor (Detail)
Opens the Detail Mode Sequence Editor.

This editor is always available. It is used for specifying the sequence of
data blocks which reference the generated and expected data
segments. The sequence can be straightforward or contain loops. See
“The Detail Mode Sequence Editor” on page 303.

Eﬂ| Shortcut: Sequence Editor icon in the tool bar.

Data/Sequence Editor

Opens the Data/Sequence Editor (see “How to Start the
Data/Sequence Editor” on page 356).

Waveform Viewer

Opens the Waveform Viewer (see “How to View Waveforms” on
page 376).

E| Shortcut: Waveform Viewer icon in the tool bar.

Deskew Editor

Opens the Deskew Editor. For details see “How to Compensate for
Internal and External Delays” on page 384.
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Command Line

Opens the Command Line input window. For details see “How to
Execute Firmware Commands” on page 403.

Control Menu

The items in the Control menu are used to control the actual test run
on the DUT.

m System Wi

Stop g

Prepare Run

Connectors O
Connectors O

Figure 86 Control Menu

All control actions of this menu can be performed by clicking the
respective buttons in the upper right-hand corner of the main window.
The current status of the test is also displayed at the right-hand side of
these buttons.

Starts a test.

F | Shortcut: Run button in the tool bar.

Stop

Terminates a test that is running or has finished. If the test has
captured data, clicking Stop updates the Error State display.

; Shortcut: Stop button in the tool bar.
I = B ||H Lhhning

Prepare Run

Downloads the test sequence to the modules. This is required for
immediate reaction on a start trigger.

= Shortcut: Prepare button of the tool bar.
= |

Connectors On/Off

Switches relays inside the frontends:
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* Connectors Off opens all input and output relays. This isolates the
DUT electrically from the system.
For channels with data rates above 675 Gbit/s, this behavior can be
changed. It is possible to specify whether the relays shall be
switched or whether the frontends shall be disconnected by
grounding.

For details see: “How to Use the Extras Page” on page 248.

* Connectors On connects all module connectors with activated
outputs or inputs electrically with the cables. Connector outputs or
inputs can be activated or deactivated with the Parameter Editor.

o Shortcut: Connectors On/Off button in the tool bar.
.-'|'.|

System Menu

The System menu has functions for testing the system’s integrity.
These tests can be performed at any time, as long as no test is running.

m YWindow Help
System Selftests
Module Selitest ...
Power On Test ...
BIOS Revisionz ...

Cump Configuration ...

Delay Auto Calibration
Dark Lewvel Calibration

Eeset Errorz]

Figure 87 System Menu

Note that the optional diagnostics software package provides
additional tests which in case of problems can identify defective field
replaceable units.

System Selftests

Provides a window, from which the complete selftest or subsets can be
started. Ensures that all modules respond. Returns the current
firmware revisions of the modules and the identification numbers of
installed frontends.

Module Selftest

Enables you to check all or single modules. Checks the frontends built
into the modules. For technical reasons, this test may take a minute.
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Power On Test

This test is automatically performed at power on. Checks all modules.

BIOS Revisions

Returns the current firmware revisions of the modules.

Dump Configuration

Enables you to write the current system configuration to a file. You
have to specify the path and file name.

The file will contain a contiguous string of ASCII characters, showing
the identifications of all modules and frontends.

Delay Auto Calibration

If any frontends or modules have been replaced or added to the
system, you have to perform the Delay Auto Calibration. This aligns
the built-in timing circuits and establishes the internal zero delay. The
phase accuracy of the modules and frontends given in the Technical
Specifications refers to this delay.

The voltage-controlled delay circuits are susceptible to temperature
changes. You should therefore also run the Delay Auto Calibration if
your environment temperature differs continually by more than

+10 °C from the temperature of the last calibration (5 °C for the
E4861A modules).

Delay Auto Calibration has to be run after a warm-up period of at
least 30 minutes and before the zero adjust and cable delay
compensation procedures are performed.

Depending on the complexity of the system, Delay Auto Calibration
can take several minutes.

Dark Level Calibration

Dark Level Calibration allows you to calibrate all optical analyzers in
one go. This requires that you disconnect the optical fibers and install
the plastic caps that shield the connectors from light (for details see
“How to Set Optical Analyzer Levels” on page 262).
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If your system includes more than one optical analyzer, you can
choose between parallel and sequential calibration.

[ x|
@ Do ywou wish calibration ko be performed in parallel on all channels?

IF MO, then calibration will be performed sequencially,
Select CAMCEL to cancel the request

Mo | Cancel |

Figure 88 Choice of Dark Level Calibration Procedures

Parallel calibration requires that all optical analyzer input connectors
are covered.

The sequential procedure moves automatically from one optical
analyzer to the next. It stops before each measurement, so that you can
attach the cap on the optical connector that is going to be calibrated,
or skip that connector.

Reset Error(s)

This menu item corresponds to the Reset Error(s) button in the lower
left-hand corner of the main window. If invalid data was entered in
any of the editor windows (e.g. the Parameter Editor), the software
reports this error by highlighting all erroneous fields and the Show
Error(s) button.

Reset Error(s) then resets the invalid input to the last correct value.

Window Menu

The Window menu contains standard functions provided by Microsoft
Windows. You can use these items to rearrange the open windows or
to switch between them.

Amange lcons

Show Error(z)

1 Connection Editor
2 Detail Mode Sequence Editar
3 LocalSegments/TESTRATTERM

Figure 88 Window Menu

Shortcut for switching between windows: Ctrl+F6
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Cascade

Superimposes all open windows. You can click any window title to
bring that window to the front.

Tile

Arranges all open windows within the window frame.

Show Error(s)

This menu item corresponds to the Show Error(s) button in the lower
left-hand corner of the main window. If invalid data was entered in
any of the editor windows (e.g. Parameter Editor), the software
reports this error by highlighting all erroneous fields and the Show
Error(s) button.

Show Error(s) then displays an error window describing the error in
detail.

Help Menu

The Help menu is supposed to be self-explanatory. You can start with
the table of contents or search from the alphabetical index.

Index k

Help on YWWindow
Help on ltem
Help on Help

About

Help Menu
The options of the Help menu are:

* Contents.
This opens the Help Desk window presenting an introduction to the
system.

* Index.
This opens the Help Desk window presenting an introduction to the
system.

* Help on Window.

This opens the Help Desk window presenting information on the
currently active window.
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* Help on Item.
E'? This option corresponds to the Help on Item button in the tool bar.
= When selected, the cursor changes its shape.

Place the cursor on the item of interest an click the left mouse
button. The Help Desk window presents information on the selected
item.

* Help on Help.
This opens the Help Desk window presenting an explanation how to
use help.

* About.

This opens a window telling the software version and contact and
copyright information.

TIP For help on a specific item place the cursor on this item and press F1.
The Help Desk window then presents information on this item.
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Global system parameters refer to the master clock module. If slaves
are connected, they will follow the master.
Common features Every clock module has:
* a built-in 10 MHz reference
* a PLL-controlled oscillator for internal or external reference clocks
* a PLL for locking to an external source clock (indirect mode)
* pulse delay circuits
* a frequency multiplier/divider

* an output connector named TRIGGER OUTPUT

E4805B and E4808A features The E4805B and E4808A clock modules have additionally:

* one input connector named CLOCK / REF INPUT for connecting an
external reference clock (1, 2, 5, or 10 MHz) or a source clock in
indirect mode

e an EXT INPUT connector for connecting a start signal (start/stop
for systems up to 675 Mbit/s)
E4809A features The E4809A clock module has:
e a START INPUT for connecting a start signal

* a 10 MHz REF INPUT for connecting an external 10 MHz reference
clock

e a CLK INPUT for connecting an external source clock in indirect or
direct mode

The Parameter Editor is used for setting appropriate parameters.
This chapter provides instructions on how to set up the clock module:

* “How to Start Parameter Editor for Global Parameters” on
page 179

* “How to Set the Clock Frequency” on page 180
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* “How to Choose the Clock Source” on page 191

* “How to Set the Characteristics of the External Input” on page 196

* “How to Set the Characteristics of the Trigger Output” on page 198
Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,

Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agtlent 81250 Tutorial.

If not, you can download it from the web through
e http://www.agilent.com/find/81250demo

e In the Tutorial, select “Easy Frequency Setting”.
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Figure 91

How to Start Parameter Editor
for Global Parameters

There are global and channel-related system parameters. Both are set
with the Parameter Editor. To support all kinds of parameters for the
central clock module, data generator/analyzer modules, channels,
ports, terminals and so on, the Parameter Editor has several modes of
operation.

The global system parameters comprise the setup of:

e System, port, and channel frequencies,

¢ Clock source,

e External input,

* Trigger output.

The simplest way to access these setups is from the Connection Editor:

1 Double-click the corresponding fields in the Modules section.

Connection Editor
Modules Device Under Test

| »

E48058 Frame 1 Slat 2 —

General DUT
Frequency
Clock Source / Reference Input Data Part &rea |
Double-
Esternal Input
Trigger Output click here Pulze/Clock Port Area |

E43674 Frame 1 Slat 3

Accessing Global Parameters
If the Connection Editor is not displayed:

1 Choose Parameter Editor from the Go menu.

You get a list of all the items that have been configured and can have
parameters. As long as you have not connected any DUT terminals
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with the Connection Editor, the list starts with the master clock
module “C1 M1 CIk”.

Choose Windo

C1 M2 C1["E48E14" F1 53]
C1 M2 C2["E48614" F1 53]
C1 M3 C1["E48614" F1 54]
C1 M3 C2["E48E14" F1 54]

-

et _|

Figure 92 Parameter Editor Selection Window

NOTE

180

The list shows also the data modules, their types, and their location
(for example Frame 1, Slot 4).

2 Select the master clock module (“C1 M1 CIk”) and click OK.

The Frequency setup window appears.

Once the Parameter Editor has been started, it provides on the top of
the window a browser labeled Resource and up/down arrows that
enable you to switch to another item.

How to Set the Clock Frequency

You have to set a general system clock frequency. Then you may set
individual clock frequencies for:

* Connected DUT data ports
* Connected pulse port terminals
* Unconnected but enabled instrument channels

Individual clock frequencies can be generated by multiplying or
dividing the system clock frequency by factors of 2. For details see:

“How to Set the General System Frequency” on page 181

“How to Use Multiple Frequencies” on page 185
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How to Set the General System Frequency

1 Open the Parameter Editor for the clock module (see “How to Start
Parameter Editor for Global Parameters” on page 179). Choose the
Frequency page.

Eﬂ Parame! i [_]
Resource fl ;l

Frequency l Clock/Fef [nput ] Esternal Input ] Trigger Output ]

Period 25 _I;‘ ng Dielay Offzet 0 _I;‘ ng

Frequency | 400 _l; MHz Segment Resolution |15 j‘ Bit :; ﬁﬂlgsual
Allow bulbiple Frequencies I Trigger |'Ia’4 b I

Frequency kultiplier
Trigger Frequency  100.00 kHz

Figure 93  Setting the General System Frequency

NOTE The Frequency page shows more details if your system
configuration requires multiple frequencies.

You can specify the desired Period or the desired Frequency. Both
are equivalent. The period is always the reciprocal of the frequency,
and vice versa.

2 Accept or change the units.

The Parameter Editor displays default units (ns/MHz) and has
default vernier steps. Both can be changed (see “How to Change
Units and/or Vernier Steps” on page 149).

3 Decide on the general Segment Resolution adjustment mode.
Automatic adjustment is recommended. In this mode, the program
calculates a suitable general segment resolution. In manual mode,
you have to adjust it to an adequate value (see below).

4 Decide on using the TRIGGER OUTPUT of the clock module.

The TRIGGER OUTPUT can be used to generate a continuous clock
signal or single pulses upon events. Its mode can be set on the
Trigger Output page.
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If you are not going to use the TRIGGER OUTPUT of the clock
module for generating a clock, put it into Sequencer mode (see
“How to Set the Characteristics of the Trigger Outputl” on

page 198).

When the TRIGGER OUTPUT is in Sequencer mode, its frequency is
neither displayed nor checked. You do not have to worry about the
Trigger Frequency Multiplier setting,.

b Set the desired general Frequency or Period.

If you have typed a number, terminate your input with the Enter or
Return key. This updates the other field (Period or Frequency).

If you have set the TRIGGER OUTPUT to Sequencer mode and
enabled Auto Segment Resolution, your window may look like the
following:

{ Parameter Editor

HE&DUTCE C1 11 Clk. ["E43084" F1 501 ﬂil

: Clocka’HefInput] E:-:temallnput] TnggerDutput]

Period _l; ns Delay Offzet _|; ns
Frequency | 1000 _Ij MHz SegmentHesqution|32 -1 i (r.: ';Lgr?ual

Allows Mulhiple Frequencies |

Figure 94 Frequency Setting with Automatic Segment Resolution Adjustment

6 If desired, set a global Delay Offset.

A global delay offset enables you to specify later-on negative time
offsets for individual signals. Such signals then appear in advance
of the regular clock pulse.

71 If you have enabled Manual Segment Resolution adjustment, check
the segment resolution value.

The segment resolution determines the minimum length of the
usable segments and hence the sequence blocks. It defines the word
length and has an impact on the available memory resources for
generating or capturing data.

The minimum segment resolution depends on the desired system
frequency, because it is coupled with a certain Frequency Multiplier
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(FM) factor. The available multiplication factors that can be used for
multiplying the system clock are called Frequency Multiplier Range
(FMR).

The following tables show the interdependencies.

Table 13  Clock Rates, Segment Resolution, Memory Depth for E4832A Modules

<42.1875 1 131,008 |1,2,4,8,16
<84.375 2 262,016 |1/2,1,2,4,8
<168.750 4 524,032 |1/4.1/2,1,2,4
<337.500 8 1,048,064 (1/8,1/4,1/2,1,2
<675.000 16 2,097,152 |1/16,1/8,1/4,1/2,1
NOTE You can choose a higher segment resolution than the minimum. This

increases the available data memory, but also the minimum block
length. If you change the defaults for a system with analyzer
frontends of an E4832A module, then the delay vernier and the
functions for automatic sampling point adjustment are not
available.

Table 14 Clock Rates, Segment Resolution, Memory Depth for E4861A Modules

333.334 t0 675.000 | 16 2,097,152 |1,2.4
<1,350.000 32 4,194,304 |1/2,1,2
<2,700.000 64 8,388,608 |1/4,1/2,1

Table 15 Clock Rates, Segment Resolution, Memory Depth for E4810A, E4811A, and
E4861B Modules

20.834t0 41.666 |1 131,072 1,2,4,8,16,32, 64,128
<82.333 2 262,144 11/2,1,2,4,8,16, 32, 64
<166.666 4 524,288 1/4,1/2,1,2,4,8,16, 32
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E4861B Modules
<333.333 8
< 666.666 16
<1,333.333 32
<2,700.000 64
<3,350.000 128

1,048,576
2,097,152
4,194,304
8,388,608
16,777,216

Table 15 Clock Rates, Segment Resolution, Memory Depth for E4810A, E4811A, and

1/8,1/4,1/2,1,2,4,8, 16
1/16,1/8,1/4,1/2,1,2,4,8
1/32,1/16,1/8,1/4,1/2,1, 2,4
1/64,1/32,1/16,1/8,1/4,1/2,1,2

1/128,1/64,1/32,1/16,1/8,1/4,
1/2,1

Modules

Table 16  Clock Rates, Segment Resolution, Memory Depth for N4872A to N4875A

620 to 1,350.000

<2,700.000
<5,400.000

<10,800.000
(N4874A, N4875A
<7,000)

<13,500.000
(N4874A, N4875A
<7,000)

512

4,194,304
8,388,608
16,777,216
33.554.432

67.108.864

1,2,4,8,16
1/2,1,2,4.8
1/4,1/2,1,2,4
1/8,1/4,1/2,1,2

1/16,1/8,1/4,1/2,1

Although the N4874A and 4875A data modules are limited to
7 Gbit/s, they support a segment resolution of 512 bits and hence

64 Mbit of memory.

The 10.8 Gbit/s modules have just one frequency range:

95t010.8

256

33,554,432

Table 17 Clock Rate, Segment Resolution, Memory Depth for E4866A/E4867A Modules

For details please refer also to “Frequency Multiplier and Segment

Resolution” on page 67.
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NOTE Not all frequencies and hence frequency multiplier factors are
supported by all modules and frontends. The system will report an
error, if the chosen segment resolution or frequency multiplier
factor does not fit to all the components. In this case you may wish
to change the setup individually for some channels and use multiple
frequencies.

8 If a Trigger Frequency is displayed, check the Trigger Frequency
Multiplier value.

The Trigger Frequency Multiplier refers to the TRIGGER OUTPUT
of the clock module. The TRIGGER OUTPUT can be used to generate
a continuous clock signal or single pulses.

By default, the trigger clock frequency equals the master clock
frequency. By setting the Trigger Frequency Multiplier to a factor
other than 1, you can change the trigger clock frequency. The factor
can only be set if the TRIGGER OUTPUT is in Clock Generator
mode.

NOTE The master clock frequency is limited to 675 MHz. If you have set a
system clock frequency above 675 MHz, you have to adjust the
Trigger Frequency Multiplier.

For example, if you have chosen a system clock frequency of 2.7
GHz, the maximum Trigger Frequency Multiplier setting is 1/4th.

See also “How to Set the Characteristics of the Trigger Output” on
page 198.

How to Use Multiple Frequencies

Multiple frequencies can be required by the DUT, if some ports or pins
are operated at different clock rates.

Multiple frequencies are also required if your ParBERT system is
equipped with frontends which cannot be operated under one and the
same frequency setup.

Additional clock frequencies can be generated by multiplying or
dividing the system clock frequency by factors which are multiples
of 2.

ParBERT 43G system A ParBERT 43G system by default uses multiple frequencies: 37 GHz
to 43.2 GHz for the MUX/DEMUX module and 1/16th for the data
generator/analyzer modules.
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Setting Multiple Frequencies

1 Open the Parameter Editor for the clock module (see “How to Start
Parameter Editor for Global Parameters” on page 179). Choose the
Frequency page.

2 Click Allow Multiple Frequencies.

As long as you have not connected any DUT terminals to frontends

with the Connection Editor, the list shows all the connectors:

Parameter Editor
Rezource; §

Frequency ] CIUckJHefInput] Extemallnput] TliggelDutput]

Perind 1 _l; ns Delay Offset 0 _l; hs
Frequency | 100 _l? kHz Segment R esolution I 4 j Bit g ﬁiﬁr?ual
s Single Frequency | VIEEE=D I 1 j’

Frequency Multiplier
Trigger Frequency  100.00 kHz

Freguency Actual I aximal Segm.  Memory

Shaw [ All [Ports, Connectors] | Muliplier  Frequency  Frequency Resolut. Depth

€1 Mz 1 [ 4 %] 40000MHz E7500MHz 16Bt 2 MBi «]
c1 M2 C2 [ 4 4| 40000MHz B7500MHz 16Bit 2 MBi

€1 M3 c1 [ 4 3| 20000MHz 67500 MHz 16Bk 2 MEit

c1 M3 C2 [ 4 4| 40000MHz B7500MHz 16Bt 2 MBi

€1 M4 c1 [ 4 3| 20000MHz 67500 MHz 16BR 2 MEit

€1 M4 cz [ 4 3| 40000MHz E7500MHz 16BRK 2 MEit

€1 M5 C1 [ 1 4| 40000MHz B7500MHz 16Bt 2 MBit —
€1 M5 2 | 4 #| a000MHz 67S00MHz 168 2MBit |

Figure 95 Setting Multiple Frequencies—No Ports Defined

NOTE A list like this appears automatically if your system is composed of
modules which require a multiple frequency setup.

The window shows default values. The Frequency Multipliers are
grey and cannot be changed. The Segment Resolution is set to
manual adjustment. It would be set to automatic if the system
included modules that support only one segment resolution (like the
10.8G data modules).
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If the DUT terminals have already been connected to frontends with
the Connection Editor, the list shows all the data ports, pulse port
terminals, and unconnected channels, as illustrated below:

Parameter Editor

Frequency l Clock/Ref Input ] EHtemaIInputl TriggelDutput]

Period 10 _lj hs Delay Offset 0 _I; hs

Frequency _M Segment Rezsolution HME ';L‘;tr?um
Use Single Frequency I griuiegqgtféncy Multplier I 1 E i
Trigger Frequency  100.00 MHz
Frequency Actual GETINE] Segm.  Memory

Show |,.'_\|| [Ports, Connectors) =1 Multiphier  Frequency — Frequency Resolut. Depth
1: InPort [ 4 #|40000MHz E7E.00MHz 1BBR 2 MEBit &)
Z: OucPort [ 4 +| 40000 MHz 675.00MHz 16Bit 2 MEi
1: Pulse [ 4 #|40000MHz E7E.00MHz 1EBit 2 MEQ

1: Fulse0 [ 4 #|40000MHz E7S00MHz 16Bk 2 MBit

2: Pulsel [ 4 #|a0000MHz E75.00MHz 16Bt 2 MEi
C1 M3 Cl [ 4 #|40000MHz E7S00MHz 16Bk 2 MBit
c1 M3 Cz [ 4 #|40000MHz: E7SO0MHz 16BRk 2 MBit
C1 M7 C1 [ 4 #|40000MHz E75.00MHz 16Bt 2 MBit |

Figure 96 Setting Multiple Frequencies for Connected and Unconnected Channels

The terminals of the data ports are not displayed, because all
terminals of a data port must use one and the same frequency and
segment resolution. Therefore, you cannot connect different types
of frontends to one data port.

The terminals of a pulse port, however, can be operated at different
frequencies.

Now you can change the Frequency Multipliers of the ports and
pulse port terminals.

In the example above, you can also change the Frequency Multiplier
of the unconnected channel C1 M3 C2. This is possible, because the
connector of this channel was enabled (see also “How to Set
Electrical Generator Levels and Termination” on page 238, “How
to Set Optical Generator Levels” on page 245, and “How to Set
Analyzer Levels and Termination” on page 257.

NOTE The Show menu allows you to restrict the list to certain items.
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ParBERT 43G system ParBERT 43G systems require multiple frequencies by nature. For a
ParBERT 43G system, the Frequency page looks as shown below:

Parameter Editor

Frequency ] CIUckJHefInput] Extemallnput] TliggelDutput]

Period 20117348251 _l; ﬁ [elayidffaet 0 _l; M
Frequency | 33.81312 _l? GHz Segment Resolution [ 1024 =1 it ?. ﬁ'leatr?ual
Use Single Frequency | Trigger I 1/64 - i

Frequency Multiplier
Trigger Frequency 62208 MHz

Rezource:

Frequency Achual b aimal Segm.  Memory
Sh0w|,q|| [Ports, Connectars] = Multipier  Frequency  Freguency Resolut. Depth
1: E4868_MUX 116 il 249 GHz 270 GHz EB4Bit 8 MBit =]
C1 M10 Mux 1 il 3981 GHz 4320 GH=z 1024 Bit 128 MBit

L]

Figure 97 Frequency Setting for a ParBERT 43G Pattern Generator System

NOTE For a ParBERT 43G system, you may wish to use one of the
standard frequencies, such as OC-768, G. 709, G. 975, and so on.
Such frequencies can be chosen from the MUX/DEMUX module
parameters (see “How to Set Up a 43G MUX/DEMUX Module” on
page 216).
For a ParBERT 43G system equipped with 3.35 Gbit/s modules and
frontends, you may also wish to use its maximum memory capacity
and speed. If this is desired and a clock frequency above
42.67 Gbit/s is used, you can increase the global segment resolution
to 2048.

If this is done, the analyzers or generators operate at a segment
resolution of 128 and have a memory capacity of about 16 Mbit per
channel.
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3 To change the frequency of a port or channel, click the
corresponding down-arrow in the Frequency Multiplier column.

You get a list of the available FM factors:

Frequency for 1: Data

System Freguency: 100.00 kMHz
Frequency  Actual b ainnal Segm. Memaom
Multiplier ~ Frequency  Frequency  Resolut. Depth
1/8 1250 MHz  4219MHz 1Bt 128KBit =
174 2500 MHz 8437 MHz 2Bt 256 KEit
142 50.00 MHz 168,75 MHz 4 Bit 512 KEit
1 100,00 MHz 33750 MHz 8Bt 1 MEBit
2 200,00 MHz E75.00 MHz 16Bit 2 MBit

Figure 98 Individual Frequency Selection
4 Choose from the list and click Close.

In case of a problem, please refer to the tables “Clock Rates, Seqgment
Resolution, Memory Depth for E4832A Modules” on page 183, “Clock
Rates, Segment Resolution, Memory Depth for E4861A Modules” on
page 183, and “Clock Rates, Segment Resolution, Memory Depth for
E4810A, E4811A, and E4861B Modules” on page 183.

Returning to one Single Frequency If you wish to return to one system frequency for all channels, click
Use Single Frequency and consider the following warning:

@ WIARNIMNG

You have multiple frequencies in pour system.
Do you really want to zet all frequency multipliers
on all ports, terminalz and connectors to 1.0°7

Figure 99 Return to Single Frequency Setup Warning

All frequency multipliers will be reset to one. This may conflict with
your system configuration.
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Troubleshooting

If an error occurs:

1 Click Show Error(s) and study the error messages.

ﬂ Error List =] B3

| Type  |Mumber | Description

Figure 100 Frequency Multiplier Error Examples
2 Locate the connectors that are causing the problem.

3 Click the down-arrow of these connectors in the Frequency
Multiplier column. You get a list of the available FM factors:

Frequency for C1 M2 C1

Syztem Frequency: 200,00 MHz
Frequency Actual b aimal Segm.  Memory
Multiplier  Frequency  Frequency Resolut. Depth
2 400,00 MHz E75.00 MHz 16 Bt 2 MBit | =
4 80000 kMHz 135 GHz 32 Bt 4 MBit
a8 1.60 GHz 270GHz EB4Bit 8 MBit

Figure 101 Frequency Multiplier Range

4 Choose valid FM factors for the connectors, and the error will
disappear.
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How to Choose the Clock Source

An external clock can be used as a reference (an input to the built-in
oscillator) or as a source to the built-in PLL.

The E4809A clock module supports two additional direct modes where
the external clock bypasses the PLL.

At an E4805B or E4808A clock module, the external clock is connected
to the CLOCK / REF INPUT. The E4809A clock module has separate
inputs for reference and source clocks.

1 Open the Parameter Editor for the clock module (see “How to Start
Parameter Editor for Global Parameters” on page 179). Click the

Clock/Ref Input tab.
Parameter Editor
Resowce: [ C1 M1 Clk ["E4805B" F1 52 = fI le
] External Input ] Trigger Output ]
Period 2 _lj ris Term. Yaoltage 0 _l; i
Frequency | 500 _|:| MHz
Sounce
10 MHz Int. Reference
0sc
10 MHz ¥l Reference 4"\— P,
¢ 1 MHz Ext. Reference ’—A
S_— " 2 MHz Ext Referance Clock
" B MHz Ext. Reference - Mulfiplier
10 MHz Ext. Reference B [ lack
Divider
Meazure | " Extemal Clock Source 1
|D MHz | Clock Divider |1 _I; Cloek Multiplier | 1 _I;

Figure 102 Clock /Reference Input page

2 Enable the type of clock source.

Using an External Reference Clock

External reference clocks for E4805B and E4808A clock modules can
have a frequency of 1, 2, 5, or 10 MHz. For the E4809A clock module,
the external reference clock must have a frequency of 10 MHz.

To use an external clock as a reference to the oscillator:

1 Connect the clock signal to the CLOCK / REF INPUT (E4809A:
10 MHz REF INPUT).
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2 Click the Detect button.

The clock is automatically identified and connected.

Using an External Clock Source

An external source clock bypasses the oscillator. It can be multiplied
and divided and is connected to an internal PLL. Its frequency must
exceed 1.302083 MHz. The maximum frequency is:

e 3.35 GHz for the E4805B clock module
* 10.8 GHz for the E4808A clock module
* 13.5 GHz for the E4809A clock module
To use an external clock as a source to the PLL:

1 Connect the clock signal to the CLOCK / REF INPUT (E4809A:
CLK INPUT).

Parameter Editor

Resource: [C1 M1 Clk. ["E4805E8" F1 52 —Illil

Frequency ] Clock/Ref Input l E:-:ternallnpul] TriggerDutput]

Period I 2 _l:: ns Term. Valkage I 0 _l:: i
Frequency I 500 _l:: MHz

Source
10 MHz Int. Reference
BN 0sC
10 MHz Vil Reference E—— =

~
o

" 1 MHz Ext. Reference |

r L

=

~

i+

2 MHz Ext. Reference Tlock
Detect ck
5 MHz Ext. Reference @ Mulfiplier
— —
10 Hz Ext. Reference i Clack
Divvider
Measure | External Clock Source ]

|D MHz | Clock Divider I 1 _I:: Clack Multiplier I 1 _I::

Figure 103  Using an External Source Clock

2 Click the Measure button.

The clock frequency is measured and the clock is automatically
connected.

NOTE The external source clock is connected to a phase locked loop (PLL).
The PLL needs up to 100 ms to lock. When using an external source
clock, observe the PLL lock indicator in the upper right-hand corner
of the user interface. It turns red if the PLL could not lock or has
lost its synchronization.
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3 Decide on using the Clock Divider and/or Clock Multiplier.

Once you have connected an external source clock, you can use the
Clock Divider and the Clock Multiplier.

The clock multiplier enables you to multiply the applied clock
frequency by any integer factor between 1 and 256. The clock
divider enables you to divide the applied clock frequency by any
integer divisor between 1 and 256.

NOTE If you are using both divider and multiplier, note the following
limitation: The product of the multiplying factor and the divisor must
not exceed 1024.

For example, if you have set the multiplier to 256, you cannot set the
divider to a divisor greater than 4.

Note also that the divider is free-running. If it is set to a divisor other
than one, no information about the resulting phase is available outside
the system. This has to be considered, if two systems are to be
operated synchronously, for example, a stimulating and a separate
analyzing system.

Generally, there is no problem, if just a frequency relation is needed,
and the systems are synchronized using the automatic
synchronization capabilities of the analyzers.

However, phase information may be required, if a second system is to
be started synchronously. If this is the case, an external divider has to
be used. This divider could be a generator channel of the stimulating
system.

For example, for a division by 33, you would assign a pattern
consisting of 16 ones and 17 zeros.

TIP If you are using an oscilloscope, this should be triggered by the lowest
frequency of the system. Otherwise it will show multiple clock phases.

Example: A clock signal is divided by 7 and multiplied by 16 to get a
16:7 clock ratio. The oscilloscope should be triggered by the lowest
frequency, which in this case is the clock frequency divided by 7.

Using an External Clock Directly

This is a feature of the E4809A clock module which allows you to
bypass the built-in PLL. In direct mode, the external clock drives the
system directly. This helps to study the influence of jitter on a device.
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The external clock signal can be generated by an arbitrary source or
can be the produced by the CDR of an N4873A or N4875A analyzer
module.

Because the external clock signal is distributed to all modules of the
system, its frequency must fit to all installed data modules. The
minimum frequency is 333.334 MHz. If the system comprises 7G/13.5G
(N4872A to N4875A) modules, the minimum frequency is 620 MHz.

B Parameter Editor H E
Resource: [C1 M1 Clk ["E48094" F1 501 = J—If i

Frequency ] Clock/Ref Input l EHtemaIInputl TliggelDutput]

Peiod  [401877572017 = ps
Flequency|2-49932 _|:: GHz

Source

I

Tem. Yoltage

& 10MHz Int. Reference
™ 10 MHz ¥l Rieference

N ost

" 10 MHz Ext. Reference

Measzure |f" "Eu
Measure |~ Esternal Clock Source [direct]

" CDR from &nalyzer:
| C1 M3 C1 0103001 -1

0 MHz

Mulfiplier

Clack
Dirvider

[Elock Divider I'I _I:: [Elmek Multislies I'I _I::

Figure 104  Clock Input Setting of an E4809A Module

Direct clock mode

CDR mode

194

To use an arbitrary external clock directly:

1 Connect the clock to the CLK INPUT.

2 Enable External Clock Source (direct).

3 Click the associated Measure button

The clock frequency is measured and indicated.

Watch the PLL indicator in the upper right-hand corner of the user
interface. If the external clock signal is not good enough for correct
system operation, the indicator turns red and shows the characters
DAT (see also “PLL Locked/Unlocked Indicator” on page 153).

To use the clock recovered by an N4873A or N4875A data analyzer
module:

1 Set the system frequency to the expected frequency.

The frequency must be within one of the following ranges:

- 2.115 GHz to 3.21 GHz
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- 4.23 GHz to 6.42 GHz

- 9.9 GHz to 10.9 GHz
2 Select the analyzer module you will use for CDR from the list.
3 Connect the CDR output of the analyzer module to the CLK INPUT.
4 Enable CDR from Analyzer.

Parameter Editor

Resource: [C1 M1 Clk ["E45094" F1 50)

l External [nput ] Trigger Dutput ]

I 40187757217 _I: ps

Period

Frequency I 243832 _l:: GHz

Term. Voltage

Source

" 10MHz Int. Reference

0sc
10 MHz ¥l Reference \—

" 10MHz Ext. Reference \J—/

Measune |('“ External Clock Source
Meazure |f" External Clock Source [direct]

& COR fram Analyzer:
| C1 M3 C1 0102001 =1

] hiHz | Clock Diider, |'| _l:: 51 ek Fo ilbiien |'| _l::

Clack
Nu"’ipher

Figure 1056 CDR Clock Input Setting of an E4809A Module

NOTE
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Watch the red PLL indicator in the upper right-hand corner of the user
interface. When the analyzer receives data with the specified
frequency and its CDR circuit has synchronized, the indicator turns
green. Now you can run your test.

If the indicator stays red and shows the characters CDR, then the
analyzer was unable to recover the clock (see also “PLL
Locked/Unlocked Indicator” on page 153).

If you have enabled CDR from Analyzer, you can then specify for each
N4873A or N4875A data analyzer module individually whether it shall
use the system clock or its own recovered clock. For details see “How
to Set Analyzer Timing Parameters” on page 255.

It is not possible to change the clock source if one of the analyzer
modules is set up to use its individual CDR.
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How to Set the Characteristics of
the External Input

The EXT INPUT (E4809A: START INPUT) connector of the master

clock module can be used to start the system. Systems up to 675 MHz

can also be gated (started and stopped).

1 Open the Parameter Editor for the clock module (see “How to Start
Parameter Editor for Global Parameters” on page 179). Choose the

External Input page.

The External Input page shows the alternatives:

Parameter Editor

Resowce: [C1 M1 Ch ['E48086"F1520 -] +|%]
] Trigger Output ]
Source Threshold 0.2 EL
TLMMLLMLrL & Immediate Tem. Voltage WL
%(‘ [rated

M
1 St

Iy I I
= :(" St

Sense

_nnrn
T——— & High

_Mrire
3 ' Low

Figure 106  External Input Configuration Page

NOTE
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2 Choose the desired start/stop mode. Options are:

- Immediate:

The timing system is not influenced by the EXTERNAL INPUT. It
is started either manually by the user with a mouse click or by a

software command.

- Gated:

Gated mode is only supported if the system contains exclusively

E4832A modules.

The timing system is armed by pressing the Run icon. The user
interface displays HALTED as long as the system is not started.
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The timing system is started and stopped according to the chosen
Sense polarity and Threshold.

The system is also stopped, if the sequence terminates. The user
interface displays RUNNING, HALTED, or STOPPED. See also
“Trigger-Controlled Stop” on page 76.

- Start:

The timing system is armed by pressing the Run icon. The user
interface displays HALTED as long as the system is not yet
started. The timing system is started with the first edge of the
chosen Sense polarity that exceeds the Threshold. The system is
stopped, if the Stop icon is pressed or the sequence terminates.

- Stop:

NOTE Stop mode is only supported if the system contains exclusively
E4832A modules.

The timing system is started by pressing the Run icon. The timing
system is halted by the first edge of the chosen Sense polarity
that exceeds the Threshold. It is stopped, if the Stop icon is
pressed or the sequence terminates. See also “T'rigger-Controlled
Stop” on page 76.

3 Specify the trigger Sense polarity.
4 Enter an appropriate threshold voltage for the external input.

b Enter an appropriate termination voltage, if required.
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How to Set the Characteristics of
the Trigger Output

The TRIGGER OUTPUT connector of the master clock module can
generate a clock signal or can be used to inform other instruments
upon an event. This event can be:

* Start of a data block within the overall test sequence

* An event detected by the system (see “Fvent Handling Principles”
on page 104).

To set the trigger output characteristics:

1 Open the Parameter Editor for the clock module (see “How to Start
Parameter Editor for Global Parameters” on page 179). Choose the
Trigger Output page.

B Parameter Editor H E

Resource: [ C1 M1 Clk ["E48084" F1 501 = ﬂil
Frequency ] Clock/Ref [nput ] External Input ] ;

High Level 1 _I;l i
Laow Level 0 _I;l )

Term Yaltage 0 _I; i
Impedance | 50 Ohm - l

Mode

" Sequencer & Clock Generator
Dielay 0 _I; ns
Freq. Multipler I 1.2 j‘
Frequency 500,00 MHz

Figure 107 Trigger Output Configuration Page

NOTE
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2 Set the voltages and output impedance.
3 Select the Mode.

— Clock Generator: generates a clock signal derived from the
system clock.

— Sequencer: Generates a transition from high to low or vice versa.

The figure above shows the standard defaults. The defaults for High
Level, Low Level, and Mode can be permanently changed with the
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Configuration Tool. The new defaults as proposed by the
Configuration Tool support easy clock setup. For details see
“Compatibility Settings” on page 140.

4 Set the delay, if desired. The delay refers to the system clock.

5 Frequency Multiplier is only available in Clock Generator mode.
This is the Trigger Frequency Multiplier of the Frequency page.

Below 675 MHz, the trigger clock frequency by default equals the
system clock frequency. By setting the Trigger Frequency
Multiplier to a factor other than 1, you can change the trigger clock
frequency.

For example, if you have chosen a system clock frequency of
250 MHz, you can set the trigger clock frequency to 500 MHz.

You can choose one of the factors from the list. The list shows the
FMR (see “How to Set the Clock Frequency” on page 180).

NOTE The master clock frequency is limited to 675 MHz. If you have set a
system clock frequency above 675 MHz, you have to adjust the
Trigger Frequency Multiplier.

For example, if you have chosen a system clock frequency of

2.7 GHz, the maximum Trigger Frequency Multiplier setting is
1/4th.

Reset Protection Circuit The N4809A clock module has an internal protection that disables the
trigger output when it is overloaded. Watch the LEDs of the clock
module.

If the trigger output becomes disabled, you have to check the cable
connection and the termination. After fixing the problem, click the
Reset Protection Circuit button to re-activate the trigger output.

Delay Between TRIGGER OUTPUT and DATA OUT

When the TRIGGER OUTPUT is in Clock Generator mode and a test is
started, its clock appears in advance of the clocks used by the data
modules for generating data or positioning the sampling point.

The delay between TRIGGER OUTPUT and DATA OUT is usually about
30 ns. However, if one of the 7G/13.5G modules is installed (N4872A,
N4873A, N4874A, N4875A — E4809A clock module required), the delay
is about 400 ns.

For details please refer to the technical specifications.
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Connecting the DUT

To connect the device under test (DUT) with the Agilent 81250 system,
you can:

e Create signal ports for the DUT.
There are data input ports, data output ports, and pulse ports. You
can create electrical and optical ports.

* Specify the port characteristics.

You can add terminals to ports. You can also remove terminals from
a port, rename the port or delete it.

NOTE Terminals (individual pins) can only be defined within a port.

¢ Change terminal characteristics.

You can connect the terminals with suitable module connectors. You
can also move a terminal, rename it, or disconnect it.

* Change connector characteristics.

If your system includes modules that support optical and electrical
operation (like the E4810A optical-electrical data generator
module), you can switch between optical and electrical mode.

All this can be done with the Connection Editor.

After at least one terminal has been connected, the Connection Editor
can also be used to access the Parameter Editor for setting port and
terminal or channel specific properties.

NOTE Of course, physical connections are required as well. But you need
only take care that the physical connections match the setup shown in
the Connection Editor.

ParBERT 43G systems  You may be operating a ParBERT 43G system: These systems, usually
delivered as bundles, are preconfigured (see also “ParBERT 43/45G
Systems” on page 107), but can also be set up individually. Here, the
frontends are connected to a MUX or DEMUX module. You can easily
access the parameters of the MUX/DEMUX modules from the
Connection Editor.
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Multi-Media Guided Tour, Tutorial and

202

Getting Started

This chapter explains how to use the Connection Editor:

* “How to Start the Connection Editor” on page 203

e “How to Create a Port” on page 204

* “How to Change the Characteristics of a Port” on page 207

* “How to Change the Characteristics of a Terminal” on page 209

* “How to Set the Mode of an Optical-Electrical Connector” on
page 215

* “How to Set Up a 43G MUX/DEMUX Module” on page 216
As an additional source of information, the Multi-Media Guided Tour,

Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

If not, you can download it from the web through
* http://www.agilent.com/find/81250demo

¢ In the Tutorial, select “Creating a Graphical Image of Your Test
Setup”.
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How to Start the Connection
Editor

The Connection Editor is the first window that comes up
automatically after starting the user interface.

To start the Connection Editor if you have closed its window:
4 Click the Connection Editor icon in the tool bar.

% Alternatively, you can also start the Connection Editor from the Go
| menu.

Contents of the Connection Editor Window

At the left-hand side is the Modules section. Here, the Connection
Editor shows an image of the instrument, including all its modules,
channels, and connectors. The following figure shows an example.

jx8 Agilent 81250 - [Connection E ditor]
=] File Edit Tool: iew Go Cortrol  Sesterm Window  Help - =]l

S|z EAmeE ] EE] 22 S| pfEbee [P

Modules Device Under Test

-

E48058 Frame 1 Slot 2 — =
General DUT

Frequency
Clock Source / Reference Input [iata Port Area |

External [nput
Trigger Output Pulze/Clock Part Area |

E48614 Frame1 Slat 3

CIM2C2 ——— Port areas

-

Kl

| | Sefting: UNTITLED System: DSRL 2% Agilent

=]

Figure 108 Connection Editor Window
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NOTE

How to Create a Port

The channel identifiers consist of: Cx My Cz (ClockgroupNumber —
ModuleNumber - ConnectorNumber), as for instance C1 M3 C2.

The connectors are also marked with arrows. So you know at a glance
whether a connector belongs to a data generator or a data analyzer.

At the right-hand side, there is a template for setting up an image of
the DUT. You can add:

e Data input ports
e Data output ports
e Pulse ports

* Port terminals representing the individual pins of the port

If you are operating a ParBERT 43G system, this template is
preconfigured.

For these systems, the “DUT” that receives generated data is the
E4868A multiplexer module. The “DUT” that returns the data to be
analyzed is the E4869A demultiplexer module. The “DUT” has one port
with 16 terminals. All the terminals are readily connected to generator
or analyzer frontends, respectively.

For basic information on ParBERT 43G systems see “ParBERT 43/45G
Systems” on page 107. For examples of the ParBERT 43G Connection
Editor window see “ParBERT 43G Software Support” on page 112.

How to Create a Port

If you start from scratch, the DUT area of the Connection Editor shows
only an empty template. You have to define ports (usually i/o buses,
but also ports for clocks, latches, strobes, etc.) and single terminals
(DUT pins).

DUT data ports receive or return data streams. DUT pulse ports
receive clocks and pulses from the Agilent 81250 system.
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To create a port:

1 Click on the green port area (either Data Port Area or Pulse Port
Area) with the right mouse button to open the context menu.

2 For data ports you can choose the Port Type. Select either Input
Port or Output Port. Pulse ports are always DUT input ports.

The Insert Data or Insert Pulse Port dialog box is displayed.

Ingert Data Port
Part Mame : m
Paort Type : [ Irput =]
PortSpecies: | Electiical =1
Terminals : I 8

Ok I Help | Cancel

Figure 109 Insert Data Port Dialog
If you have chosen to insert a data port, you can still switch between

DUT input and output port.

NOTE The terminals of an input port can only be connected to data
generator channels, the terminals of an output port only to analyzer
channels.

3 Enter a suitable Port Name. By default, the terminals get the port
name and are automatically numbered.

4 Choose the Port Species: electrical or optical.

NOTE The terminals of an electrical port can only be connected to
electrical connectors, the terminals of an optical port only to optical
connectors.

5 Specify the number of terminals.
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How to Create a Port

6 Click OK.

The Connection Editor shows the new port.

Connection Editor

Modules Device Under Test
E48058 Frame1 Slot 2 = =
General DUT
Frequency
Clock Source / Reference [nput Port Data Port Area
Esternal lnput
: Generator 1: Data (ELEC. IM)
Trigger Dutput
1: Datal
E4EE14 Frame 1 Slat 3 Terminals 48 DEECE
Cl1M201 ————————————
C1M2C2 I_ ______________ - Pulse/Clack Port Area
E48614 Frame1 Slotd
CIMacl ——————
T ———

Figure 110 Display of Ports and Terminals

The terminals can be renamed or rearranged if required. See “How to
Rename a Terminal” on page 209 and “How to Move a Terminal” on

page 210.
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How to Change the
Characteristics of a Port

Although all actions can also be selected from the menus in the main
window, it is a lot more convenient to employ the individual context
menu of each item.

To open the context menu of a certain port, place the cursor on the
port’s header and click the right mouse button.

Data [DATA PORT]

Rename ...

Delete

Lhzert Terrinal ...
Digconnect All Terminals
Properties

Figure 111  Context Menu of a Port
The available options are:
* Delete the port
* Rename the port
e Add terminals to the port

After one or several of the port terminals have been connected to
instrument connectors, you have the additional options to:

* Disconnect all terminals
* Set or change the port properties
Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,

Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

If not, you can download it from the web through

e http://www.agilent.com/find/81250demo
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How to Delete a Port

To delete a port:

1 Open the port’s context menu by clicking the port header with the
right mouse button.

2 Choose Delete.

3 Confirm.

How to Rename a Port

To rename a port:

1 Open the port’s context menu by clicking the port header with the
right mouse button.

2 Choose Rename.
3 Specify a new name for the port.

4 Confirm with Enter or click OK.

How to Add a Terminal to a Port

To add a terminal to a port:

1 Open the port’s context menu by clicking the port header with the
right mouse button.

2 Choose Insert Terminal.

The window shows the default terminal name (port name plus
number) and suggests the position at the end of the terminal list.

3 Specify the desired terminal name.

4 Accept the suggested position or enter one of the occupied positions
to insert the new terminal there.

5 Confirm with Enter or click OK.

NOTE The terminal’s name and position can be changed at any time.
Although permitted, you should not use one name for several
terminals of a port in order to avoid confusion.
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How to Change the
Characteristics of a Terminal

Although all actions can also be selected from the menus in the main
window, it is a lot more convenient to employ the individual context
menu of each item.

To open the context menu of a terminal, place the cursor on it and
click the right mouse button.

Datal [TERMINAL)

Rename ...
Delete
Connect ..
bove ..
Properties

Figure 112 Context Menu of a Terminal
The available options are to:
* Rename the terminal
* Delete the terminal
* Connect the terminal to the instrument
* Move the terminal

If a terminal has been connected to an instrument connector, you can
also

¢ Disconnect the terminal

* Set or change the channel properties

How to Rename a Terminal

To rename a terminal:

1 Open the context menu by clicking the terminal with the right
mouse button.

2 Choose Rename.
3 Enter a new name for the terminal.

4 Confirm with Enter or click OK.
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How to Delete a Terminal
To delete a terminal:

1 Open the terminal’s context menu by clicking it with the right
mouse button.

2 Choose Delete.

3 Confirm.

How to Move a Terminal

To move a terminal within its port:

1 Open the terminal’s context menu by clicking it with the right
mouse button.

2 Choose Move.

3 Overwrite the present location by the desired location.

If the terminal is placed at the last position of the port, you can only
move it upward.

4 Confirm with Enter or click OK.

TIP  You can also click the terminal with the left mouse button and drag it
to the desired position.

How to Connect a Terminal

There are several ways to connect the terminals of the DUT to the
connectors of the instrument frontends:

e “Connecting a Terminal With the Keyboard” on page 212
e “Connecting a Terminal With the Mouse” on page 213

e “Inserting and Connecting a Single Terminal With the Mouse” on
page 213

* “‘Inserting and Connecting Multiple Terminals With the Mouse” on
page 214
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How to Change the Characteristics of a Terminal

Connecting the DUT

The terminals of a data input port or a pulse port can only be

connected to generator channels. The terminals of a data output port

can only be connected to analyzer channels.

onnection Editor

odules

Device Under Test

E4B05B Frame1 Slat 2

Frequency
Clock Source / Reference Input
Esternal lnput

Trigger Dutput

E43614 Frame1 Slat 3

e 0

CIMZ0 ——————————Cua

CIMZCZ —— ' pcw

E48614 Frame1 Slat 4

e T

CIM3CT — "l Cuu
C1M3C2 ¢ L

General DUT
Drata Port Area
Analyzer 1: Data (ELEC. QUT)
C1 M2 1: Datal
[ CIM3C1 Je4g: Datal
Generator z: Data (ELEC. IM)
ClM2C2 I—.rl: Datal
Connected Pulze/Clock Part Area
terminal
1: Pulse [(ELEC. IN)
C1mM3c2 I—b-l: Pulsel

Connector C1 M3 C2
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How to Change the Characteristics of a Terminal

The figure above shows electrical ports and connections. Optical
connections are displayed as depicted in the following figure.

Connection Editor
Modules Device Under Test

E423084 Frame1 Slot2 — Pl

General DUT
Frequency
Clock Saurce / Reference lnput Data Port Area
Extemnal [nput
- & 1: Data (OFT. IN)
Trigger Output
C1MELCT 1: Datal
E4861E Frame 1 Slat 3
CiM2oy [T L Analyzer Z: Data (ELEC. OUT)
Cl M20C2 ;—:H_.— C1 M4 11 1: Datal
"""""""" = [ CIM4C2  |eg: Datal
E4361E Frame1 Slot 4
C1M30] —— e & 3: Data [OPT. OUT)
L1 M302 e 1M7Ll L: DataD

E4861B Frame 1 Slot5
C1 M4 O :' """"""" : . Pulze/Clock Port &rea

L e ——_—

Figure 114 Display of Optical Terminal Connections

Optical connections appear yellow and are marked with the laser

symbol.

Connecting a Terminal With the Keyboard

To connect a terminal with the keyboard:

1 Click the right mouse button to open the terminal’s context menu.
2 Choose Connect.

3 Enter the identifier of the desired channel: ClockgroupNumber,
ModuleNumber, and ConnectorNumber.

Remember that electrical terminals can only be connected to
electrical connectors, optical only to optical.

4 Confirm with Enter.
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Connecting a Terminal With the Mouse

To connect a terminal with the mouse:
1 Position the cursor on the terminal.

2 Press the left mouse button. Hold the mouse button depressed and
drag the cursor (which changes its shape) onto an empty connector
of appropriate type.

Remember that electrical terminals can only be connected to

electrical connectors, optical only to optical.

3 Release the mouse button.

Inserting and Connecting a Single Terminal With the
Mouse
You can create a new one-terminal port or insert a new terminal into

an existing port and connect it in one go:

1 Position the cursor on the frontend connector in the Modules
section.

2 Press the left mouse button. Hold the mouse button depressed and
drag the cursor (which changes its shape) onto the DUT.

— If you place the cursor on the green header of the Data Port
Area, a new port with a single terminal will be created. The Port
Species (electrical or optical) depends on the connector type.

— If you place the cursor on a terminal, this terminal will be
connected to the module channel.

Remember that electrical connectors can only be connected to
electrical terminals, optical only to optical.

— If you place the cursor on the border line of a terminal (the
border turns red), a new terminal will be inserted at this point.

3 Release the mouse button to establish the connection.
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Inserting and Connecting Multiple Terminals With the
Mouse

You can create new ports with multiple terminals or add multiple
terminals to an existing port and connect them in one go:

1 In the Modules section place the cursor on a module label to connect
all its connectors at once.

2 Press the left mouse button. Hold the mouse button depressed and
drag the cursor (which changes its shape) onto the DUT.

— If you place the cursor on the green header of the Data Port
Area, one or two new port(s)—an input or output port or both—
will be created with all (matching) channel connectors being
connected to terminals of this new port.

— If you place the cursor on an existing terminal, this terminal and
the following ones will be connected to the module connectors.
No new terminals will be created.

Remember that electrical connectors can only be connected to
electrical terminals, optical only to optical.

— If you place the cursor on the upper line of an existing terminal
(the border turns red), new terminals will be inserted at this
location. They will be connected to all matching connectors of the
selected module.

3 Release the mouse button to establish the connections.

How to Disconnect a Terminal

To disconnect a terminal:

1 Open the terminal’s context menu by clicking the terminal with the
right mouse button.

2 Choose Disconnect.
3 Confirm.

To disconnect all terminals of a port, choose Disconnect from the
port’s context menu.
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How to Set the Mode of an
Optical-Electrical Connector

If your system includes modules that support both optical and
electrical operation (like the E4810A optical-electrical data generator
module), you can switch between optical and electrical mode.

To change the mode:
1 Ensure that the connector is unconnected.

2 Double click the connector
or

right-click the connector and choose Properties.

E48104 4001 Frame 1 Slet7 | _—Click here

CIMEC] ———————— —=

Figure 115 Optical Connector

This opens the Operating Mode Editor.

Operating Mode E ditor

&' Optical |

Help | oK | Cancel |

Figure 116  Operating Mode Editor
3 Set the mode and click Ok.

When an optical-electrical generator is in electrical mode, the laser is
switched off.

In electrical mode, optical-electrical generators or analyzers can be
used and set up like standard electrical generators or analyzers.

For example, an E4810A data generator in electrical mode behaves like
an E4862B 3.35 Mbit/s frontend.

In optical mode, different signal parameters have to be specified (for
details see “How to Set Up a DUT Input Port or Generator Channel”
on page 232 and “How to Set Up a DUT Output Port or Analyzer
Chamnnel” on page 25%).
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How to Set Up a 43G
MUX/DEMUX Module

The simplest way to set up a multiplexer or demultiplexer module of a
ParBERT 43G system is via the Connection Editor. For a ParBERT 43G
pattern generator system, the Connection Editor appears as shown:

Agilent 81250 - [Connection Editor]

| File Edit Tools Yiew Go Control System Window Help == ﬂ
I%|@| ‘| %| ||Eﬂ [o @| | z‘?| ‘?| 2 5 H,istopped PLL
Modules Device Under Test
E48058 Frame1 Slot1 = =
General DUT
Frequency
Clock Source / Reference [nput Drata Port Area
External Input
: Generator 1: E4865L MUX (IN)
Trigger Output
C1M2C1 F=ll: T1
E48614 Frame1 Slot2 Cl1M2C2 ez T2
CIM2C] ————————— - C1M3CT w5 T3
o1 M2 02 ‘;—EHN C1M3c2 H=id: T2
"""""""" - C1 M4 CT |wi5: TS
EHslh Reml S TIMACZ _ |mls: T
CIM3CT - e CIMSC1  |eef7: T7
CIMIEE C1 M5 C2 He=£: TS
E48614 Frame 1 Slotd CIEE|<>98 ue
O MaC] o : C1MEC2 H=i0: T10
; =3 CIM7Cl  |fii: TiL
.
EIM4C2 Dy CIM7C2 |[meliz: Tiz
E48614 Frame1 Slot5 CIMBCT  [Hli3: Ti3
C1M5 0] 7 .. C1MaLC2 Hm=14: T14
i e o CIM3C1__ [ell5: TiS
e : CIM3IC2 _ |mfl6: Ti6

Cl

lock System

E48684 Frame 1 Slat10
Output 43 2GBit

-

Fulse/Clock Port Area

|

Double-click here to access the

MUX module’s parameters

’ Symbol of the 16:1 MUX module

Setting: TNTITLED

Spstem : DSRL LT

K1l

o

Agilent

Figure 117 Connection Editor of a ParBERT 43G Pattern Generator System
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A 43.2 Gbit/s MUX or DEMUX module has two types of parameters:

* MUX module: Output 43 GBit and Clock System (as shown in the
figure above)

* DEMUX module: Input 43 GBit and Clock System

Double-click one of the parameter types to check or change the module
parameters. This opens the Parameter Editor for the module. The
Parameter Editor has two pages, and you can toggle between the two
parameter types.

NOTE A MUX or DEMUX module can hardly be compared with a clock or a
data generator/analyzer module, although it combines some features
of both basic categories.

You should consider a ParBERT 43G system as a self-contained unit
for testing very high speed MUX/DEMUX devices. In this context,
setting channel parameters to individual values is useless and, worse,
bears the risk of damaging the MUX or DEMUX module.

Therefore, most of the usual port and channel parameters are preset
to appropriate values and cannot be changed. Some auxiliary
functions are also disabled. See “ParBERT 43G Software Support” on
page 112.

As long a you have not more than the required number of
generator/analyzer modules and frontends installed, the two buttons
shown in the Connection Editor (Qutput/Input 43 GBit and Clock
System) provide easy access to all relevant parameters.
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The following table summarizes the parameters of the MUX/DEMUX
modules and provides a comparison of the “A” and “B” modules.

Table 18 Parameters of MUX/DEMUX Modules

E4868A | E4868B | E4869A E4869B
Parameter Group Parameter and Command (MUX) | (MUX) | (DEMUX) | (DEMUX)
Speed Parameters Predefined Frequency + + + +
Period + + + +
Frequency + + + +
Voltage Configuration | Amplitude + + - -
Offset - + - -
Offset Enabling - + = =
External Attenuator + + = =
Delay Correction/ Cali- | Delay Value + + - -
bration Delay Mode + + = =
Delay Storage Handling + + = =
Offset Compensation | Offset Comp. Vernier - - + -
Manual Threshold Threshold Vernier - - - +
Manual Sampling Sampling Phase Vernier - - - +
Phase Adjustment
Clock System External Clock Input + + + +
Clock Output (Subrate) + + - -

For detailed instructions see:

* “How to Change the Output Parameters of a MUX Module” on
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“How to Change the Clock Routing of a MUX Module” on page 224

“How to Change the Input Parameters of a DEMUX Module” on

page 225

“How to Change the Clock Routing of a DEMUX Module” on

page 228
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How to Change the Output Parameters of a
MUX Module

The E4868A and E4868B MUX modules have slightly different output
parameters:

Eﬂ Parameter Editor - MUX M BE Parameter Editor - MUX
Fesource: Ed E ’ Fesource: Imﬂ
Cutput ] Clock System ] Clutput ] Clock System ]
| FE_E4868 | FE_E4868B
Speed Setting Speed Setting

Predefined | 0C-768 = 39.813126Gb/s -]

Peiod [ 25117348251 =
Frequency|39-31312 _l;[ GHz

Fredefined | OC768 = 3981312 G0/ -]

Period I 28117348251 _l:: ps
Frequency I 3\e3z _IZZ GHz

Valtage Setting

Amplitude ID-5 _|:: Ypp
Eut. Atten. ID _l:: dB

Voltage Setting——————————————————

Amplitude m Vpp | Pt
V¥ Offzet ID _l:: i offs

Ext Atten. [0 =i @B

Delay Corection Mode

o

Bum EEPROM |  Recal |

-200ps | +200ps

Drelay Calibration I

Delay Carrection Mode—————————————

3 =

-200ps | +200ps

Bum EEPAOM | Recal | Delay Calibration

Figure 118 E4868A and E4868B MUX Module Output Parameters
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Speed Setting

1

Set the output Speed.

The displayed frequency and period are the same as in the
Frequency page of the clock module. The Period is always the
reciprocal of the Frequency.

Standard frequencies can be chosen from the list of predefined data

rates.
E] Parameter Editor - MUX (]

Fresource: [C1 M0 Mus ['E48684" F1 501 =] #| %]

Output 432G ] Clock System ]
| FE_E4868A

432G Speed Setting——————————————

Predefined | OC-768 = 39.81312Gb/s =]
Cusztomn o

Period

. G.709 = 0C-768 » 255/236
G.975 = 0C-768 » 205/233 —
Spec1=0C-7E8 » 206/238 ¥

r———————————4idumegebemng———————————w

Frequency

Figure 119 Predefined Frequencies

NOTE

TIP

For a ParBERT 43G system equipped with 3.35 Gbit/s modules and
frontends, you may wish to use its maximum memory capacity and
speed. If this is desired and a clock frequency above 42.67 Gbit/s is
used, you can increase the global segment resolution from 1024 to
2048 from the Frequency page of the clock module.

If this is done, the generators operate at a segment resolution of
128 bits and have a memory capacity of about 16 Mbit per channel.

See also “How to Use Multiple Frequencies” on page 185.

Voltage Setting
2 Set the desired Amplitude. This is the signal voltage to be applied to

the DUT.
The full amplitude voltage range without attenuator is 0.5V to 2.5 V.

If you are using an external attenuator, you should first enter its
setting and then specify the signal amplitude and the offset. This
helps to avoid error messages.
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3 Ifyou are using an E4868B MUX module, you can add a DC offset to
the generated signal.

By default, the offset is enabled. Without attenuator, you can specify
a voltage between zero and one Volt.

You can also disable the offset, as shown in the figure below.

Yoltage Setting Woltage Setting————————————————

Ampitude [05 =1 vpp | Dot Ampitude [05 = ypp | Ppost
¥ Offset IU _I:: b offs [~ Oifset dizabled offs

Ext. Atten. ID _l:: dB Ext. Atten, ID _|; dB

Figure 120 Offset Setting

When the offset is disabled, the module generates a pure AC
coupled signal. When you enable the offset again, your last value is
restored.

4 If you use an external attenuator, enter the Ext. Attenuator setting.

An external attenuator can be used to reduce the signal amplitude
without increasing the signal-to-noise ratio.

The following figure illustrates its connection. Note that the offset
generator is only available for the E4868B MUX module.

Specified output voltage

Module output Attenuator DUT input
|  —
[ L L
Offset

Figure 121 Using an External Attenuator

If you have specified an external attenuator, the range of the
amplitude voltage is recalculated. The software considers the
attenuator as a part of the MUX module which reduces the
amplitude range.

For example, if you have set the attenuator to 6 dB, the desired
signal amplitude at the DUT has to be within 0.25 V to 1.25 V. If you
had set the attenuator to 20 dB, the legal amplitude voltage range
would be 1/10th of the full amplitude, which means 0.05 V to 0.25 V.
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The same calculation applies to the offset voltage. For example, if
you have set the attenuator to 6 dB, the offset must remain below
0.5V.

Note that the recalculation assumes that a 50 Q termination is used
(which is mandatory).

Delay Correction and Delay Calibration

Delay Correction and Delay Calibration are optional functions. You
can click the corresponding button at the lower right-hand side of the
page to toggle between these options.

[elay Correction Mode Delay Calibration Mode————
[3 = 100 =
-200ps J +200ps Zns J +2ns
Burn EEPROM I Recal | Drelay Calibratian | Burn EEFROM | Recall | Delay Correction
Figure 122 Delay Correction and Calibration Modes

Delay Correction

Delay Calibration

If you receive one of the ParBERT 43G bundles, all frontends and
MUX/DEMUX modules are factory-calibrated and ready to use.

These two options allow you to add a common delay to all the
generator frontends connected to the MUX module.

High-frequency applications are generally sensitive to changes of the
environmental conditions. Delay Correction allows you to compensate
for small changes that, for example, may be caused by operating
temperatures that differ from the manufacturing temperature.

Delay Calibration is required if the clock module or the cable set of
the MUX module has been exchanged. This mode offers a wider timing
range.

Delay Calibration sets the base value for the Delay Correction. If the
Delay Calibration value is changed, the Delay Correction value is
automatically reset to zero.

The system stores two Delay Calibration values—one for an external
clock source, one for the internal clock source. The value that is
displayed depends on the currently selected clock source. If you are
not sure, you should take a look at the Clock/Ref Input page of the
master clock module.
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If you change the delay values, your changes take immediate effect and
remain effective until the system is switched off. As long as the system
is not powered down, your changes remain effective, even if you
terminate and restart the ParBERT User Software.

Burn EEPROM button If you wish to save the new values, click the Burn EEPROM button.

This is necessary because the delay values of a MUX module are stored
in the module itself. They are independent of the loaded setting.

For details of the delay calibration procedure refer to “How Do I
Calibrate a 43G Pattern Generator?” on page 435.

Recall button If you have changed the delay values, you can always return to the last
saved values by clicking the Recall button.

TIP  The actual start delay of the MUX input port is displayed on the
Timing page of the port (in the Connection Editor, double-click the
yellow port area). In the figure below, the present start delay is 103 ns.

Parameter Editor

Resaurce: I E48688 MU [Data Input Part] © i ‘lI lrI

l Lewvelz ]

| Data Port
Start [elay [Spstem Hestarts Un Change]

Beriads + Time 0z fis

Eeriads I i} _';‘
Time I a _|; 7

Figure 123 Timing Properties of a MUX Input Port
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How to Change the Clock Routing of a MUX
Module

The Clock routing of a MUX Module can be changed on the Clock
System page of the MUX module parameters.

The window clearly shows the capabilities and the present routing.

Parameter Editor - MUX

Resaurce: [T M10 Mus (E4B604" 1 50] =] #| 8]

Output 43.2G ] Clock System l
| FE_E4868A

External Clock Input———————

Internal

L [5%5 CLE]

—

Clock Qutput [Subrats}—————

' Sub. Ok B78M  >—

% Sub. Clk. 2.7G

Figure 124 MUX Module Clock Routing
1 Set the clock input. Choices are:

- Internal (SYS CLK)
The module uses internally a clock derived from the SYSTEM
CLOCK OUTPUT signal provided by a central clock module. The
SYS CLK output from the central clock module needs to be
connected with the SYS CLK input of the MUX module.

- External 10.8 G

To obtain more precision, the module uses an external signal in
the range of 10 GHz provided by an external clock generator to its
Ext. Clk. input connector.

- External 21.6 G

The module uses an external signal in the range of 20 GHz.
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2 Set the subrate clock output.

The subrate clock is derived from the multiplexer clock. The subrate
clock is provided for general use at the subrate clock output
connector of the MUX module. An internal clock divider allows to

choose between two different speeds:

— Sub. Clk. 676M
A signal of up to 675 MHz is provided at the subrate clock output
connector.

— Sub. Clk. 2.7G

A signal of up to 2.7 GHz is provided at the subrate clock output
connector.

How to Change the Input Parameters of a
DEMUX Module

The E4869A and E4869B DEMUX modules have different input
parameters:

Parameter Editor - DeMUX Paramcter Editer - DeMUX

Resouwce ISR al=ta U Lol 1 A1) Debdux [“E4BESE" F1 50
It l Clack System l It | Clazk Spztem ]
FE_E4859 FE_E48698
Speed Settihg Speed Setthg——————————————
Predefined | OC-768 = 3381312 Gb/s (= Predefined | OC-T68 = 3981312 Abls (=]

Perind  [5117348261 = g Perod | 25117348251 = o
Fraquency | 33.81312 =i GH= Frequency | 3981312 = GHz

Offzet Companzaton——————————————— Threzhald
ID _l: ID _,_lz W
i | +1 -2y | +2v
.......... [ IR S

Figure 125 E4869A and E4869B DEMUX Module Input Parameters
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Speed Setting
4 Set the expected data rate.

The displayed frequency and period are the same as in the
Frequency page of the master clock module. The Period is always
the reciprocal of the Frequency.

Standard frequencies can be chosen from the list of predefined data
rates.

NOTE For a ParBERT 43G system equipped with 3.35 Gbit/s modules and
frontends, you may wish to use its maximum memory capacity and
speed. If this is desired and a clock frequency above 42.67 Gbit/s is
used, you can increase the global segment resolution from 1024 to
2048 from the Frequency page of the clock module.

If this is done, the analyzers operate at a segment resolution of 128
bits and have a memory capacity of about 16 Mbit per channel.

See also “How to Use Multiple Frequencies” on page 185.

If you are using an E4869B DEMUX module, please continue with
“Threshold and Sampling Phase Adjustment” on page 227.

Offset Compensation

4 Decide on adjusting the Offset.
The Offset Compensation slider can be used while a test (a BER
measurement) is running.

By default, the decision threshold for sampling the incoming signal
is set according to the mean value of the data signal. This is
adequate for pure PRBS data. In cases where the received pattern
has an unbalanced ratio of zeros to ones, the Offset Compensation
slider allows you to fine-tune the threshold to an appropriate value.

An inadequate offset can be suspected, if:
— None of the analyzer terminals could synchronize

— All analyzer terminals did synchronize, but exhibit an abnormal
high BER

— Some analyzer terminals did synchronize but show a BER close to
the synchronization threshold, while others did not synchronize
at all
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Channels that could not synchronize exhibit no BER test results
(the BER counter is disabled, see also “Automatic Bit
Synchronization” on page 92).

If none of the analyzer channels could synchronize, the BER
measurement should be stopped. Now you can move the slider in
coarse steps and repeat the test until one or more channels
synchronize. The Offset Compensation slider covers a range of
about £100 mV.

As soon as at least one terminal has synchronized, it is
recommended to move the slider in small steps and in both
directions while the BER test is running. Wait a few seconds after
each step and observe the actual bit error rate. Once you have found
the slider position of minimum BER, stop and restart the test to
ensure that all channels are synchronized.

Threshold and Sampling Phase Adjustment

1 If necessary, use the Threshold vernier to adjust the input decision
threshold of the E4869B DEMUX module.

2 If necessary, use the Sampling Phase vernier to adjust the sampling
point of the E4869B DEMUX module.

This is only required, if you use the system for capturing data. For
Compare and Capture or BER measurements, leave the vernier in
zero position and activate Auto Bit Sync.
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How to Change the Clock Routing of a
DEMUX Module

The clock routing of a DEMUX Module can be changed on the Clock
System page of the DEMUX module’s parameters.

The window clearly shows the capabilities and the present routing:

Parameter Editor - DeMUX

Resource: IE‘I 110 Detux ["E48532" F1 50) - I fl lrl

Input 43.2G ] Clock System ]
| FE_E4869A

Esternal Clock Input—————————

s Intemal

—=| © External 215G

Figure 126 DEMUX Module Clock Routing
4 Set the clock source. Choices are:

- Internal (CDR)

The module uses a clock signal derived from the incoming serial
bit stream. The clock is recovered by the built-in Clock Data
Recovery circuitry (CDR).

- External 10.8 G

The DUT itself or an external clock generator may provide a clock
signal in the range of 10 GHz which represents the timing of the
serial bit stream. This signal can be attached to the external clock
input connector of the DEMUX module.

- External 21.6 G

The DUT or an external clock generator provides a signal in the
range of 20 GHz.
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After one or several terminals have been connected to the Agilent
81250 system, you can set up and modify port and channel properties,
such as delays, signal formats, voltages, impedances, and so on.

Setting port parameters is an easy way to use the same settings for all
connected terminals of that port.

NOTE Before setting port parameters, all terminals of that port should be
connected with the instrument, because later connected terminals do
not automatically get the same parameter settings.

Alternatively, you can set individual parameters for individual
channels. Individual channel parameters override port parameters.

To set and change port and channel parameters, the Parameter Editor
is used.

NOTE In addition to setting parameters, there is another function that
determines channel properties: Two or four 675 Mbit/s data generator
channels can be added to produce a combined signal. This is done with
the Channel Configuration Editor which can be invoked from the
Connection Editor.

This chapter explains how to set up the parameters for ports and
channels:

* “How to Start the Parameter Editor for a Port or Channel” on
page 230

* “How to Set Up a DUT Input Port or Generator Channel” on
page 232

* “How to Set Up a DUT Output Port or Analyzer Channel” on
page 254

* “How to Combine Generator Channels” on page 266

* “How to Set Up N4868A Booster Channels” on page 270

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 229



Setting Up Ports and Channels How to Start the Parameter Editor for a Port or Channel

Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,
Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

If not, you can download it from the web through
e http://www.agilent.com/find/81250demo

e In the Tutorial, select “Comfortable Control of Stgnal Parameters”.

How to Start the Parameter
Editor for a Port or Channel

The Parameter Editor has several modes of operation. It distinguishes
between global system parameters and parameters for generator and
analyzer channels.

The setup of global parameters is described in “Setting Global System
Parameters” on page 177. The present chapter deals with port and
channel parameters.

The Parameter Editor can be started conveniently from the
Connection Editor.

To open the Parameter Editor from the Connection Editor, you have
the following options:

* Use the left mouse button and double-click a port header or a
connected terminal in the Device Under Test section, or a channel
identifier (like C1 M2 C2) in the Modules section.

The Parameter Editor opens and displays the properties of the

selected port, terminal, or channel.

* Use the right mouse button and click on a port header or a
connected terminal in the Device Under Test section, or a channel
identifier (like C1 M2 C2) in the Modules section. Then select
Properties from the context menu.

The Parameter Editor opens and displays the properties of the
selected port, terminal, or channel.
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NOTE From the Device Under Test section of the Connection Editor, you can
directly access the parameters of ports and connected terminals.

From the Modules section of the Connection Editor, you can directly
access the parameters of connected and unconnected channels.

Of course, the parameters of a connected channel are identical with
the parameters of the terminal connected to that channel.

Alternatively, you can also choose Parameter Editor from the Go
menu.

In this case, you get a list of all the items that have been configured so
far and can have parameters. Such items are:

the clock module

- data and pulse ports

connected terminals (= connected channels)

unconnected instrument channels

Select an item from the list to open the Parameter Editor with the

respective view.

atall on Port Data (D ata Terminal)

Datal an Port Data [Data Terminal)
D ata [Data Input Port]
Datal on Port Data (D ata Terminal)
C1 #1 Cll ["E4208B" F1 52)
C1 Mz C1["E48614"F1 53)
C1 M2 C2["E48614"F1 53) LI

et |

Figure 127 Parameter Editor Selection Window

The display of the Parameter Editor depends on the type of port or
channel that has been selected. A selection list and arrow buttons in
the upper right-hand corner of the editor window enable you to switch
to the other items.

NOTE Port parameters refer to all channels connected to a port. Individual
channel parameters override port parameters.
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How to Set Up a DUT Input Port
or Generator Channel

To set the parameters for a DUT port or terminal that receives
generated signals or a channel that generates signals:

4 Open the Parameter Editor for the port or channel (see “How to
Start the Parameter Editor for a Port or Channel” on page 230).

Depending on the module or frontend type, the Parameter Editor
window has two or more pages. It starts with the Timing page.

Parameter Editor

Resource: |taInD on Port D ataln [Data Teminall =] fl II

Levels I

"| Data Teminal E4843A

Delay =
Widh =
Dty Cycle ,mﬂ

" Hold width ' Hald Duty Cycle |

Format NRZ

Figure 128 Timing Parameters for an E4843A Data Generator

NOTE The window always displays the properties of the frontend channel(s).
This implies, that the settings for a connected channel also affect the
connected DUT terminal, and vice versa.

Note also that you have only limited access to the parameters of
frontends which are connected to an E4868A MUX module (see
“Additional Characteristics of ParBERT 43G Systems” on page 116).
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Depending on the type of the frontend, the editor can contain different
parameters than are shown in the figure above. For example, only the
start delay can be set on the Timing page of an E4862A generator.

Eﬂ Parameter Editor [_]
Resource: § T

Timing l Levels] E:-ctras]

| E48624A
Start Delay [System Restarts On Changel——

Periods + Time 0 ng

Periods 0 _l;
Time 0 _I; ns

Figure 129 Timing Parameters for an E4862A Data Generator

How to Set Generator Timing Parameters

To set the timing parameters for a generator channel:

1 Check the units.

The Parameter Editor displays default units and has default vernier
steps. Both can be adjusted according to your needs (see “How to
Change Units and/or Vernier Steps” on page 149).

2 Set the timing options:

— Start Delay:

The start delay is relative to the system clock start. You can
specify a fixed time and/or a fraction of the system period. A
negative delay can be set, if the system clock has been delayed
(see “How to Set the Clock Frequency” on page 180).

The Periods + Time field displays the actual delay.
— Mode (only with frontends of type E4862B or E4810A, either
unconnected or connected to a pulse port):

All generator frontends that are connected to a pulse port,
generate a clock signal with the frequency set on the Frequency
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page of the clock module. For the E4862B or E4810A channels,
you can choose between Pulse Mode and Clock Mode.

If this parameter is changed while a test is running, the test is
aborted and automatically restarted.

Data generators of type N4872A/N4874A can generate data and
clock simultaneously. The clock output is specified on an own
page of the Parameter Editor (see “How to Set Up a Generator’s
Clock Output” on page 253).

Pulse Mode is used for generating a clock signal with normal
stability. A start delay can be specified, the data format, and also
width or duty cycle.

Parameter Editor

Resource: |'u|seD on Paort Pulse [Pulse Teminal] =] fl II
Timing l Levels ] Delay Control] E:-:tras]

| Pulse Teminal E48628
[elay [Mo Stop On Changel————

Periods + Time 0 ns

Perinds I 0 _I::
Time I 0 _l:: ns

Mode &

(System restarts on change)m

Width ID.1833333 _l: ns
Duty Cycle |55 _|:: %

¢ Clock

" Hold Width % Hold Duty Cycle |
Forrnat I A1 j‘
Croszing A0 % [internal]

Figure 130 E4862B Data Generator Connected to Pulse Terminal in Pulse Mode
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Clock Mode can be used for generating a very stable clock signal.
In this mode, the frontend generates a precision pulse with 50 %
duty cycle.
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In Clock Mode, all the additional timing parameters are locked, as
illustrated in the following figure.

B Parameter Editor H E

Resource: [ulsel on Port Pulse [Pulse Terminal] - | ‘II lrI

Timing l Levels] Drelay Contral ] Estraz ]
| Pulse Teminal E4862B
——Delay [Mo Stop On Changel———

Periods + Time 0.166E6EE9 ng

Periods 0.500 [internal]
Tirne 0.000 ris (internal)
Mode O Puke ]
(Systermn restarts on change)

Width 0167 ns [internal)
Duty Cycle B0 X [internal)
Format R [internal]
Crozsing B0 Z [internal)

Figure 131 E4862B Data Generator Connected to Pulse Terminal in Clock Mode

The start delay (Periods + Time) that is displayed for your
information, is calculated from the internal period delay, the
delay of the system clock (if applicable), and the delays of zero
adjustment and cable delay compensation.

— Width or Duty Cycle:
These parameters are mutually dependent. If you have typed a
number into one of the two fields, terminate your input with the
Return or Enter key. This updates the other field (Width or Duty
Cycle).

— Hold Width or Hold Duty Cycle:
For the case the clock frequency is changed, you can set one of
the two values to be fixed.

— Rise/Fall Time (with E4838A frontends only):

In the Parameter Editor, the rise/fall time can be set in the range
of 0.5 to 4.5 ns.
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Figure 132

Figure 133

How to Set Up a DUT Input Port or Generator Channel

The rise and fall times are coupled. The resulting signal shapes
are illustrated below:

3.000 nsidiv

Variable Slopes Setting

- Format:
Choose from the list.

The default signal format for a data port and the channels
connected to a data port is NRZ. The default format for a pulse
port or an unconnected generator frontend is RZ.

In RZ format, every logical 1 generates a pulse, as illustrated in
the figure below.

Non-return to zero NRZ

Return to zero RZ . r||_|_|_|_|_| .

Return to one R1T . |..._L 1 _. N A
Lo 1 |- _— L. _ 41

Signal Formats

— Crossing (only with supported frontends like the E4862B
connected to data port terminals):

If you have chosen the NRZ data format, you can shift the
“crossing point” from 50 % of the signal amplitude down to 30 %
or up to 70 %. This allows you to generate signals with non-
symmetrical eye openings.
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50.0 ps/div

Figure 134 Crossing set to 50 %

50.0 ps/div

Figure 135 Crossing setto 70 %

In RZ or R1 mode, or if the generator is connected to a pulse port,
the crossing point is always at 50 %.
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How to Set Electrical Generator Levels and
Termination

1 In the Parameter Editor window, click the Levels tab.

Parameter Editor

Resaurce: |E‘I ME C2 ["E48E814" F1 500 -] f| II

Timing ] ] Evtras |
| E4862A
Fredsfined Levels | Custom =

High Level 03 e
Low Level IU _%' \

Ry Rt |CenterTaDDed (250 Ohmi= |
DZ%, vp [0 = v |

|Dut c on & of |

|W o on ® of |

Figure 136 Level and Termination Parameters for a Connection With a Data Generator
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2 Check the units.
The Parameter Editor displays default units and has default vernier
steps. Both can be adjusted according to your needs (see “How to
Change Units and/or Vernier Steps” on page 149).

3 Set the signal high and low levels.

You can set your own custom levels or choose one of the Predefined
Levels.

The predefined levels for a generator depend on the frontend.
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They are listed in the following table:

Table 19 Predefined Generator Signal Levels
E4866A

High |Low |Termination | Termination | E4838A | EA843A | EA862A | E4862B | N4872A
Name Level |Level |Voltage Impedance E4864A | E4810A | N4874A
TTL (into open) 25V | 00V 0.0V Open X
TTL (into 50 Qto GND) | 25V | 0.0V 0.0V 2x50Q X X X
CMOQS 5V (into open) 50V | 00V 0.0V Open X
CMOS 3.3V (intoopen) | 3.3V | 0.0V 0.0V Open X
ECL (into 50 Q to -2V) 09V| 17V 20V 2x50Q X X X X X
ECL (into 50 Qto GND) | -09V | -1.7V 0.0V 2x50Q X X X X X
PECL (into50 Qto 3V) | 41V | 3.3V 3.0V 2x50Q X X X
PECL (into50Qto1.3V) | 24V | 16V 13V 2x50Q X X X X X
CML (-0.4 to GND)? ov |04V 0.0V 2x50Q X X

@ The CML level is used when the frontend is connected to an E4868A/B MUX module.

4 Set the expected signal termination.

Termination itmpedance is the expected input impedance of the

DUT.
Agilent
81250 current
ParBERT| __ g DutT

voltage +

Load = Termination
impedance, e.g. 50 Q

Figure 137 Termination Impedance (single ended)
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The termination voltage for a terminal that is not connected to
ground must not remain below -2 V.

Agilent

81250
current
ParBERT| __p» DuT

voltage + Load
Termination voltage

X =V (default)
current
> ) DUT
voltage Load

Terminationvoltage
¥ =_2Vor higher

Figure 138 Termination Voltage (single ended)

Special load options are supported by the differential generator
frontends. For these frontends, you can choose between center
tapped and differential termination by clicking the graphical
button.

PS5

Figure 139 Termination Options for Differential Generators

Rr

[ee

Rr
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Center tapped termination uses two 50 Q resistors. The termination
voltage range is -2 to +3 V.

Differential
Center tapped

Out

B

Figure 140 Supported Signal Termination Options at the DUT

b Choose the Polarity (not available for all frontends): This allows to
invert the polarity of the output signal.

6 Activate the connection by switching the output radio button to On.
This is probably the most important step of all!

TIP  When running a test, check the green LEDs on the frontends. They
indicate whether the channel is enabled or disabled. If a channel is
disconnected due to hardware constraints, correct its physical
termination and then use the Connectors On/Off button to re-establish
the connection.

Correction Factors for Generators

Data generator modules of type E4862B, E4810A, E4866A, N4872A,
N4874A support additionally automatic amplitude and offset
correction to compensate for errors caused by external attenuators,
cables, or equalizers. This is done by setting two multiplication factors,
the Amplitude Correction Factor and the Offset Correction Factor.
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By default, both factors are locked to each other and show the same
value.

Parameter Editor

Resource: | D atal om Port Data [Data Teminal) =] fI l-I

Clack,
Timing ] ] Delay Control
| Data Teminal FE_N4872A
Predefined Levels | Custom =l

High Lewvel 0.3 oW
Low Level ID _l:: )

Ry HT |CentelTaDDed [2%50 Ohm= |
% vp [0 H v
Oiffzet Comection Factor WJ
Amplitude Correction Factor WJ

Comection Factors © Independent & Lock

Polarity &« Mormal o Inverted|

Level and Termination Parameters for an N4872A Data Generator
The range for the correction factors is 0.0 to 2.0. Default is 1.0.

A value of zero denotes AC coupling: The generator levels will be
symmetrically around 0 V with a termination voltage of O V.

Other values are used for recalculating the generated voltage levels so

that the specified high and low levels appear at the DUT. If you are

using an external attenuator, the factor can be calculated as:

1
Att(dB)

10( 20 )

Correction factor =

Example: For a 6-dB attenuator, set both correction factors to
0.501187233627. A 3-dB attenuator would require a value of
0.707945784386.

If you set the correction factors to Independent, you can specify
different correction factors for amplitude and offset. This helps to
compensate for the impact of equalizers or other nonlinear
components.

If you then return to locked mode, the offset value takes precedence.
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NOTE Internal parameter checks refer to the levels at the frontends. If
correction factors are used, error messages may show voltages that
differ from what is specified for the DUT side.

Output Protection of N4872A / N4874A Generators

Data generator modules of type N4872A and N4874A have built-in
output protection circuits. The outputs must be connected as follows:

* Single ended operation:

— The output that is connected to the DUT must always be
terminated with 50 Ohm to Vo,

— The unused output must be terminated with 50 Ohm to Vi, or
GND

* Differential center tapped operation:
- Both outputs must be terminated with 50 Ohm to Vie;m,

A protection algorithm continuously monitors the voltages of the clock
and data outputs. If an open output or a wrongly adjusted external
termination voltage is detected, the output amplifier reduces the
amplitude for normal and complement connectors to safe levels.

These levels are:

High Level =V, + 1V
Low Level = Vigypy + 0.9V

Vierm remains unchanged.

NOTE The protection circuit is not active, if Viu., is higher than +1.5 V.

If afterwards a 50 Ohm load and the correct external termination
voltage is detected again, the algorithm automatically switches back to
the user-specified output levels.

Example You have specified:

Single ended operation
High Level =+2 V

Low Level =+1.2V
Vierm =-0.6V

You have connected the normal output correctly with 50 Ohm to -0.5 V
but accidentally left open the complementary output.
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In Production

How to Set Up a DUT Input Port or Generator Channel

The protection detects an open condition and adjusts:

High Level =+0.5 V
Low Level =+0.4 V
After you terminate the complementary output with 50 Ohm to GND,

the protection algorithm automatically establishes the desired levels of
+2Vand +1.2 V.

How to avoid an open condition in an automated test environment like
IC or wafer test?

The monitoring of an open condition is based on 100 ms intervals.
Earliest detection of missing termination is 200 ms after setting the
output levels. Earliest detection of correct termination will be 100 ms
after detecting unterminated operation.

To optimize the test throughput by avoiding the protection circuit to
become active, it is recommended to perform the DUT change in the
following manner:

1 End of previous test. DUT is ready to be exchanged.

2 Adjust a High Level, which is less than 1 V above V.- This will
avoid the protection circuit to be activated. If V., is above 1.5V,
the levels do not have to be changed.

Remove the tested DUT.
Insert next DUT.

Adjust new user levels.

S a1 A W

Start test of next DUT.
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How to Set Optical Generator Levels

Optical generator levels can be set for optical DUT input ports or
terminals and generators in optical mode.

1 In the Parameter Editor window, click the Optic Levels tab.

Eﬂ Parameter Editor [_]
Resource: | C1MECT ["E48104" F1 501 - I fl lrl
Delay Control ]
Timing ] l
| FE_E4810A
Input Method
|Avera_qe Power and Extinction Ratio |

Average Power
E = dBm |[dBm =]

E rtinction Ratio

K = & |[[& =l

Ou o ¢ ot |
Optior
#0OM W avelength = 850 nm

Figure 142 Optical Level Parameters

2 Choose the Input Method. Your choice has an impact on the
parameters that can be set.

Choices are:
- Awerage Power and Extinction Ratio
- Awverage Power and Modulation Amplitude

- High Power and Low Power
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DANGER

Figure 143

TIP

NOTE

How to Set Up a DUT Input Port or Generator Channel

The parameters are defined as shown in the following figure:

A

High Power

Modulation
Amplitude

Average Power

Low Power

Definition of Optical Level Parameters

Average Power:
AP[W] = (HiP[W] + LoP[W]) / 2
Modulation Amplitude:
MA[W] = HiP[W] - LoP[W]
Extinction Ratio:
ER[-] = HiP[W] / LoP[W]
ER[dB] = 10 log(HiP[W] / LoP[W])
3 Check and if necessary change the units.
For power values, you can switch between dBm and Watt (mW).
P[dBm] = 10 log(P[W]/1lmw)
P[W] = Lmw x 10PdERI/10)
For the extinction ratio, you can switch between dB and the unitless
fraction.

4 Set the signal levels.

b Activate the laser by switching the output radio button to On.

Check the green LEDs on the frontends. They indicate whether a
channel is enabled or disabled.

The laser source generates invisible infrared radiation. Do not look
directly into the optical connector or the open end of a connected fiber
when the laser is active.

The optical levels you can set with the Parameter Editor refer to the
output of the built-in laser source. Please refer to the technical
specifications for calibration conditions and data.

The optical levels seen by the DUT depend much on additional factors
like bit rate, pattern, connector uncertainty, and fiber characteristics.
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It is therefore recommended to add an optical oscilloscope to the test
setup. This allows you to observe and measure the eye opening at the
DUT under test conditions. You can then fine-tune the level
parameters with the Parameter Editor.

How to Set Up the Generator Delay Control
Input

The generator frontends of type E4862B and similar have an input
connector that allows to vary the signal delay by applying a voltage.
This input is controlled from the following page:

E Parameter Editor [_]

Resource: | Datal on Port Data (D ata Terminal) =] fI lrI

Timing ] Levelz I ] E xtraz ]
| Data Teminal E4862B

Delay Control

Source |E:<terna|

Deviatiorr

Senazitivity @ 50 psfy [ 0,750 LAY

© B00psAY (1500 LIAY )
Max. Deviation W
50 pz ;m=

-20 ps 025 pz

Delay Control In+ & O 0ff
[Swstem restarts on change)

Figure 144 Delay Control Parameters for E4862B Data Generators

Acceptable input voltages are between —-0.5 V and +0.5 V. Sweep
frequencies from DC to 200 MHz may be applied.

The N4872A and N4874A data generator modules support higher
sweep frequencies (see the Agilent 81250 Technical Specifications).

To use the delay input:

1 Set the sensitivity. For the E4862B frontend, choices are 50 ps/V or
500 ps/V.

For example, 50 ps/V gives you a sweep range from -25 ps to +25 ps.
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NOTE N4872A and N4874A data generator modules use a fixed sensitivity
of 400 ps/V.

For your information, the sensitivity is also displayed in UI/V. One
UI (Unit Interval) corresponds to the current system clock period.
In the figure above, the system clock period was set to 333.333 ps
(3.0 GHz). Hence, a sensitivity of 50 ps/V yields a total sweep range
of 0.15 UI/V.

This is acceptable—the full voltage swing of £0.5 V can be applied.

Care should be taken if the chosen sensitivity exceeds 0.4 UI/V. In
this case, the full voltage swing of +0.5 V may have the effect that the
generated signal cannot be captured and analyzed.

2 Switch the delay control input On. A green LED on the frontend
indicates the status.
If this is done while a test is running, the test is aborted and
automatically restarted.

The following figure shows an example measured at 3.3 GHz:

ala~ aradc is enabled. .. T Hie= wincew | Colas aradc is enabled. .. T e

Zualc aau oo Zuale aou e

i=tosten

“ile ALl ST T ST T
mecn 22, 03ED rs nxdion ZILADEDR pz pdly TELT iy 42,3835 ra nxdion Z1.38483 nz pdls ERLSR
Voew 3L AT ia Nl- =63 0l - 137 =sim s D= 13T R0 - paEa in

peas 101 hits p237 100 PP L6 £ w237 100

pp L2 pca< 105 hits

“Clean Eye" @ 3.3Ghit/s Jitter modulated with Rectangle-Wave

Figure 145 Delay Modulation (Voltage-Controlled Jitter)

Below the eye opening, you can see the jitter distribution. A rectangle
control signal generates two peaks. Using triangle waveforms, sine
waves, or arbitrary control signals, you can simulate all kinds of jitter
distribution.

How to Use the Extras Page

If you have selected a port or channel that supports data rates above
675 Mbit/s, then the Parameter Editor may show an additional tab:
Extras.

This page allows you to change the behavior of the global Connectors
Off/On button of the tool bar.

248 Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



How to Set Up a DUT Input Port or Generator Channel Setting Up Ports and Channels

o This button is used for disconnecting all frontends from the DUT. It is

ﬂ generally clicked before changing the DUT. Once the new DUT is
mounted, it is clicked once more to re-establish all the previous
connections.

The Connectors Off/On functions are also provided by the Control
menu.

By default, Connectors Off opens all input and output relays. It is now
possible to specify whether the relays shall be switched or whether the
frontends shall be disconnected by grounding.

Especially in a production environment, grounding is a way to
increase the lifetime of the ParBERT relays.

Parameter Editor

Resaurce: |E'I ME CZ ["E48614" F1 50] ° i fI I-I

Tirning ] Levels ] i
| E48624
|Disconnecti0nVia {* Felay “ Voltage|

Figure 146 Extras Page for a Data Generator
The default is Disconnection via Relay.
Disconnection via Voltage means:
* For generators: The output voltage is set to O V.

* For analyzers: The comparator and termination voltages are set to
oVv.

You have to check whether this is in harmony with your DUT. The
ParBERT generators and analyzers are connected via 50 Q resistors.
Currents will flow, if the DUT pins have not 0 V. You should also
consider the possibility of static discharge.

NOTE This setting impacts only the global Connectors Off/On function. The
global Connectors Off/On function works for all data
generator/analyzer frontends and modules.
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For frontends/modules that have relays, the relays are always
switched, if you enable or disable connectors with the Parameter
Editor. Thel13.5G/7G modules have no relays and are always
disconnected via voltage.

The 13.5G/7G generators (N4872A, N4874A) have a protection circuit
that activates them automatically when they are not overloaded.

The 13.5G/7G analyzers (N4873A, N4875A) have a protection circuit
that disables their input in case of overload. Watch the LEDs. When a
13.5G/7G analyzer is disabled and you have solved the problem, you
can re-activate it from the Levels page of the Parameter Editor (see
“How to Set Analyzer Levels and Termination” on page 257).

How to Add Channels in Analog Mode

If you have selected an E4838A frontend, the Parameter Editor shows
an additional tab: Analog Channel Add. This page provides additional
parameters for combining two output channels.

These parameters are just set with the Parameter Editor. To activate
them, you need to combine the channel with the channel above in the
Channel Configuration Editor (see “How to Combine Generator
Chamnnels” on page 266).

An output channel of an E4838A frontend can only be combined with
the channel above if this other channel is also an E4838A or an
E4843A frontend.

Parameter Editor

Resource: [C1 M5 C2 ["E48414" F1 50 b ﬂil

Timing ] Output ] ]
| E4838A
2nd Rise/Fall Time | 0.5 _l;l ng
Zrd Low Level 0 _l;l \
Rise/Fall Time
H—. —
i ““High Level
_____ --Low Level
= “High Level

- -2nd Lowy Level

“High Level (H)
- 2ndd Lowe Lewvel (Le)

-—-Low Level L)
-Li+Lz-H

i -
2nd Rise/Fall Time

Figure 147 Analog Channel Add Parameters
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The window illustrates how the analog channel addition works.

You are adding two differential signals. A differential signal consists of
an OUT and a complementary \OUT\ voltage. Both signals can have
different slew rates (rise/fall times) and amplitudes (the voltage
difference between high and low level).

But the output voltage of the E4838A frontend at 50 Q load is limited
to -2.2 V to +4.4 V, and the output voltage swing must be in the range
of 0.05 V to 3.5 V (for details refer to the Agilent 81250 Technical
Specifications).

So we keep the high level voltage of the frontend that holds the
connector. That means, the connected channel’s high level voltage is
only reached after adding the two OUT channels. The amplitudes
Ampl and Amp2 remain unchanged, and the resulting voltage swing of
the signal is the sum of both amplitudes.

A similar scheme applies to the complementary \OUT\ connector.
To change the characteristics of the second channel:

1 Adjust the rise/fall time of the second channel (only E4838A or
E4843A frontends, see also “How to Set Generator Timing
Parameters” on page 233).

2 Set the low level of the second channel. This specifies the amplitude
Amp?2.

Error messages will be displayed if you try to override the physical
limits of the E4838A frontend. If that occurs, you need to correct the
amplitudes.

Example Assume the following setting:
High level =15V
First low level =0 V
Second low level =0 V

This results in the following OUT signal:

Table 20 OQutput Voltage for Analog Channel Addition

Logic at Channel 1 | Logic at Channel 2 | Output Voltage
1 1 15V
1 0 oV
0 1 ov
0 0 -15V
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The method is once more illustrated below:

....... High level 1.5V

1st Channel

—_ | lowlevel0V

=== Highlevel 1.5V

2nd Channel

Low level 0 V

------- High level 1.5V
Added signal === 0V

_— — 15V

Figure 148 Analog Channel Addition

The above setting is accepted because the resulting amplitude and
voltages can be generated by the E4838A frontend.

If you have chosen one of the predefined levels for the connected
generator channel, you may need to change the second low level which
is set to 0 V by default.

TTL into 50 €, for example, would yield a voltage swing of 5 V, which is
unacceptable. But if you change the second low level to for instance

2 V (for generating spikes of 0.5 V), this is well in the range of the
E4838A frontend.

A voltage overshot could hence be generated as illustrated below.

....... High level 2.5V
1st Channel
— L lowlevel0V
2nd Channel i High level 2.5V
Low level 2V
------------- High level 2.5V
L - 20V
Added signal
—_— — 5V

Figure 149 Overshot Generation

To generate real-world signals, you will also have to take the rise/fall
times into account.
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NOTE The Analog Channel Add setting only takes effect after the two
channels have been added by means of the Channel Configuration
Editor (see “How to Combine Generator Channels” on page 266).

Both channels can have different timing parameters, such as
frequency, pulse width and delay. High level and expected load are
determined by the channel that holds the connector.

How to Set Up a Generator’'s Clock Output

The E4862B frontends and E4810A modules can generate either data
or a clock pulse. The N4872A and N4874A data generator modules can
generate both simultaneously.

The N4872A and N4874A data generator modules have a differential
clock output. This output provides the present clock of the module as a
differential signal. It is controlled from the Clock page of the
Parameter Editor.

Eﬁ Parameter Editor B

Resource: [ C1 M2 C1 ["N48724" F1 50) 3| fI l-I

Timing Levels
Drelay Control
| FE_N4872A
Predefined Levels | Custom 1

High Level 0.3 =
Low Level ID _l:: v

Ry HT |Centel Tapped [2:50 Ohmé_- |

o M

T

Offzet Comection Factor I 1 _l::
Arnplitude Carrection Factar I 1 _|::

Correction Factors " Independent 1% Lock
Delay Offset

I 0 _|; Period

Figure 150 Clock Output Parameters for an N4872A Data Generator
For instructions on how to specify
* Levels

¢ Termination
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How to Set Up a DUT Qutput Port or Analyzer Channel

¢ Correction Factors

please refer to “How to Set Electrical Generator Levels and
Termination” on page 238.

In addition to these parameters, you can specify a Delay Offset
between the present clock and the generated clock signal.

You can shift the phase from zero to one full period.
You can type a number (like 0.48), click the up/down arrows, or move

the vernier.

If you need a finer step size of the up/down arrows, double-click the
Period button and set the step size to 0.01.

How to Set Up a DUT Output Port
or Analyzer Channel

To set the parameters for a port or terminal that returns signals or for
a channel that receives signals:

1 Open the Parameter Editor for the port or channel (see “How to
Start the Parameter Editor for a Port or Channel” on page 230).

Parameter Editor

Resaurce: I C1 MG C1 ["E48614" F1 50 © i fI lrI

i Levels] Extras]

| E4863A

Actual Delay 02003328 nz
+ M periods

Start Delay [Spzstem Restartz On Changel———

0.2003358 nE

Time mﬂ

———Delay [Mo Stop On Changel———

Periods + Time

Periods

Timing Parameters for a Data Analyzer
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NOTE The Parameter Editor always displays the identification of the
connected frontend. Thus, changes of the channel parameters will also
appear in the settings of the connected port terminal and vice versa.

Note also that you have only limited access to the parameters of
frontends which are connected to an E4869A DEMUX module (see
“Additional Characteristics of ParBERT 43G Systems” on page 116).

How to Set Analyzer Timing Parameters
1 Check the units.

The Parameter Editor displays default units and has default vernier
steps. Both can be adjusted according to your needs (see “How to
Chamnge Units and/or Vernier Steps” on page 149).

2 Set the timing options:

— Periods and Time: The total delay for capturing received data is
composed of a relative delay (in fractions of system clock cycles)
and an absolute delay (independent of the system clock).

If one of these parameters is changed while a test is running, the
test is aborted and restarted.

— Delay (No Stop On Change): The sampling delay of analyzer
frontends can be fine-tuned within up to *1 clock periods. The
phase can be adjusted with the vernier without interrupting a
running test. See also “Manual Analyzer Sampling Delay
Adjustment” on page 88.

Individual CDOR  For N4873A or N4875A data analyzer modules, the Parameter Editor

shows two additional buttons for enabling or disabling Individual
CDR.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 255



Setting Up Ports and Channels

How to Set Up a DUT Qutput Port or Analyzer Channel

Parameter Editor

Rezource: HRNEEEN fl lrI
Tirnitg ] Levels i AuxOut ]
| FE_N4873A
Actual Delay 0.1 ng

Start Delay [System Restarts On Changel——

e

Periods + Time

Periods ID-5 _|::
Time IU _l:: ns
Delap [Mo Stop On Changel———————
ID _l;l Period
T j IIIIIIIIII +
| Individual CDR = On & 0ff

Figure 152 Timing Parameters for N4873A or N4875A Data Analyzers

NOTE

NOTE

256

These buttons become only active when you have enabled CDR from
Analyzer on the Clock/Ref Input page of the clock module. To use a
recovered clock, the CDR output of one of the analyzers must be
connected to the the CLK INPUT of the E4809A clock module (see
“How to Choose the Clock Source” on page 191).

If Individual CDR is enabled, the particular module uses not the
system clock but its own recovered clock for capturing and analyzing
incoming data.

Individual CDR can be useful in parallel or multiple serial
applications where more than one signal is transmitted with
embedded clock at the same data rate. This feature makes it possible
that each analyzer uses its own optimum clock phase.

If you later-on wish to use a different system clock source than CDR
Jrom Analyzer, you must first disable all Individual CDR settings.
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How to Set Analyzer Levels and Termination

1 Click the Levels tab of the analyzer parameter window.

Eﬂ Parameter Editor [_]
Resource: I C1MECT ["E48B14" F1 50] - i fI lrI
Timing ] l Extras ]
| E4863A
Frontend Mode | Differential -1
Fredefined Levels | Custom 1
Analyzed Inputls) | Differential |
Input Range [0..3V K3 |
IhP —
2 } vr |0 =
Yr $Rr Fr |EenterTapped (2450 Ohmz)
~Inp
Serial Impedance | 0 ﬁ Ohm
| Input  0On & 0f |

Figure 153 Level/Termination Parameters for Differential Data Analyzers
2 Select the Frontend Mode. Choices are:
— Differential

- Single-ended Normal

3 Decide on the input levels. The options are:

— A set of Predefined Levels: Choose one of the predefined levels,
use the default values, or specify your own settings using Custom
in this field.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 257



Setting Up Ports and Channels

258

How to Set Up a DUT Qutput Port or Analyzer Channel

The predefined levels for analyzers are listed in the table below:

Table 21 Predefined Analyzer Signal Levels

E4863A
EA865A | E4867A
Termination | Internal Im- | E4835A | E4863B | N4873A

Name Threshold Voltage pedance E4811A | N4875A
ECL (to -2V) 1.3V 20V 50 Q X X X
ECL (to GND) 1.3V 0.0v 50 Q X X X
PECL (to +3V) 37V 3.0V 50Q X
TTL (to GND) 15V 0.0V 50 Q X X

— Ifyou are using your own custom setting, choose a suitable Input

Range from the list.

— The standard input Impedance of an analyzer frontend is 50 Q.

See the specifications for details.

The Serial impedance specifies a serial impedance at the specified

analyzer input connector. The nominal DUT model assumes an
output impedance of 50 Ohms at the DUT. If, for any reasons, for
example as a passive probe, a series resistor is added to the signal

path, you can set its value here. The specified value is taken into

account to calculate the corresponding threshold.

DUT _Serial Agilent
impedance 81250
50 Q@ s ||> ParBERT
Termination 50 O
voltage
Termination
voltage

Figure 154 Serial Impedance

b Do not forget to activate the connection by switching the Input

button to On.

NOTE When running a test, check the green LEDs on the frontends. They
indicate whether the channel is enabled or disabled.
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Differential Analyzer Frontends

Special options are available for the differential analyzer frontends
and modules.

For these frontends you can:

* Select the Analyzed Input(s). Choices are: Normal input IN,
complementary input \IN\, differential input.

¢ Ifthe Frontend Mode is set to Differential, you can choose between

center tapped or differential input signal termination by clicking
the graphical button.

. —5—1 3"
i
[Pt S T Rr i
Vr 2Ry
-)——;Ihp s

s
~Inp

Figure 155 Termination Options for Differential Analyzers

Center tapped termination uses two 50 Q resistors and allows you
to specify a Termination Voltage. The termination voltage range

depends on the frontend. Differential termination inserts a 100 Q
resistor.

Hence, these frontends provide the following input and
measurement options:
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Figure 156 Termination and Measurement Options for Differential Analyzers
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* For many analyzers, you can invert the signal polarity with the
Polarity radio button.

The settings of Analyzed Inputs and Polarity have the following
effects on the data recognition:

Table 22 Data Acquisition with a Differential Analyzer

Analyzed Inputs | Input Signal Condition Acquired Data

Normal Polarity |Inverted Polarity

Differential Signal at IN > \IN\

Signal at IN < \IN\

Normal Input Signal at IN > Threshold

Signal at IN < Threshold

Complementary | Signal at \IN\ > Threshold

0
1
0
1
1
0

— oo =|1 O ==

Input Signal at \IN\ < Threshold

NOTE Ifa DUT output port is connected to analyzers that support this
feature, you can request that the functions for automatic analyzer
delay adjustment check both polarities and set the polarity that was
successful. For details see “How to Synchronize an Analyzer With
Incoming Data” on page 289.

e For the N4873A and N4875A analyzers, the Input Range is always
2V, and you can explicitly set the decision threshold within the
chosen Input Range.
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Parameter Editor

Resource: | C1M3CT ["N4B734" F1 50) j’ ﬂil
Tining | | Levels
| FE_N4873A

Frantend Made | Differential

Ll
;I

Predsfined Levels | Custom

Analyzed Inputfs) | Differential

Input Range 0000 to I :
Threshald I :

| e =

R T |Center Tapped [2+50 Ohmz)
~Ihp

Serial Impedance Ohm

|F'0Iar|t_l,l & Momal o Inverted|

Dffset Corr. Factor I 1 _|;‘

Reset Pratection Circuit |

Figure 157 Level/Termination Parameters for N4873A Data Analyzers

* When these analyzers receive a voltage outside the specified Input
Range, they become disabled. Watch the LEDs. After you have
identified and corrected the problem, click the Reset Protection
Circuit button.

Correction Factor for Analyzers

Data analyzers of type E4861B, E4811A, E4867A, N4873A, N4875A
support automatic offset correction to compensate for errors caused
by external attenuators, cables, or equalizers. This is done by setting
the Offset Correction Factor.

The range for the correction factor is 0.0 to 1.0. Default is one.

A value of zero denotes AC coupling: The analyzer levels will be
symmetrically around 0 V with a termination voltage of 0 V.

Other values are used for refining the decision threshold. If you are
using an external attenuator, the factor can be calculated as:

1

Att(dB)
10( 20 )

Correction factor =

Example: For a 6-dB attenuator, set the correction factor to
0.501187233627. A 3-dB attenuator would require a value of
0.707945784386.
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NOTE Internal parameter checks refer to the levels at the frontends. If
correction factors are used, error messages may show voltages that
differ from what is specified for the DUT side.

How to Set Optical Analyzer Levels

Optical analyzer levels can be set for optical DUT output ports or
terminals and analyzers in optical mode.

1 In the Parameter Editor window, click the Optic Levels tab.

Parameter Editor

| Data Teminal FE_E4811A

0/ Decizion Threshold—————
[51 = dm |[dEm -]
Measure |
Dark Level
Calibrate ... |
W avelength
Decision Threshold is calibrated for 850nm

|Electricallnterface & n 0t

Figure 158 Optical Level Parameters

2 Set the 0/1 Decision Threshold.

This setting refers to the comparator built into the O/E converter
(see also “E4810A/E4811A Modules for up to 3.35 Gbit/s Optical” on
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page 42). For optical signals, the threshold for the decision between
zero and one is defined in power units.

You can set the threshold in dBm or mW.

P[dBm] = 10 log(P[W]/1lmw)

P[W] = lmw x 10FLdENI/10)
If an input signal is present, you can also click the Measure button.
When this is done, the average signal power is measured and used
as threshold.
The power meter consists of a low pass filter and an ADC.

If the incoming signal has an equal distribution of bright and dark
levels (like, for example, a sequence of 0, 1,0, 1, 0, 1 ...), the
threshold will be set to:

AP[W] = (HiP[W] + LoP[W]) / 2
where
AP = Average power
HiP = High power
LoP = Low power
If the incoming signal has long runs of bright or dark levels, the

measured power level may be inadequate and the threshold has to
be set manually.

NOTE The decision threshold of standard E4811A modules (option #001)
is calibrated for a wavelength of 850 nm. If you have installed an
E4811A module with a multiple wavelength option, the window
page shows a browser for switching to another wavelength.

The chosen wavelength is stored in the setting. An imported setting
can only be loaded on a system that supports the corresponding
wavelength option. If this is not the case, you can edit the exported
setting before importing it.

3 Calibrate the Dark Level.

Optical sensors exhibit a drift with temperature. Dark level
calibration compensates for that drift (for the indicated optical
wavelength).

Dark level calibration should be performed after warming up the
system (not before half an hour after power on). It should also be
performed if the room temperature has changed drastically (by
more than 10 degrees).
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For dark level calibration, the fiber must be disconnected and the
optical input covered. The plastic cap delivered with the module
should be used. This is meant by the following message:

& Flease ensure stopper(z) are corectly inserted inta input connector(z)

Cancell

Figure 159 Dark Level Calibration Reminder

NOTE

If you have chosen a terminal or analyzer channel, this message
refers to that terminal or channel. If you have chosen a port, this
message refers to all terminals of that port.

After the optical connectors have been covered, click OK.

You can also choose Dark Level Calibration from the System menu.
With that function, you can can either calibrate all installed optical
analyzers in parallel or move from one optical analyzer to the next.

The parallel procedure requires that all analyzer connectors are
covered.

The sequential procedure stops before each measurement, so that
you can attach the cap on the optical connector that is going to be
calibrated.

Activate the O/E converter by switching its Electrical Interface to
On.

TIP  Check the green LEDs on the frontends. They indicate whether a

channel is enabled or disabled.
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How to Set the Aux Out of 13.5G/7G
Analyzer Modules

The analyzer modules for 13.5 Gbit/s and 7 Gbit/s (N4873A, N4875A)
have an AUX OUT connector. The signal provided by this output can be
chosen from the Aux Out page of the Parameter Editor.

Parameter Editor
Resaurce: [ C1 M3 C1 ["N48734" F1 50) = ‘l-l lvl

|

Tirnirg ] Levels ]
| FE_N4873A

td anitar
& Data Measurement

" Clock

Figure 160 Aux Out Parameters

Data Measurement provides the input signal as interpreted by the
input comparators. This can be useful for fine-tuning the sampling
point and the decision threshold.

Clock provides the presently used clock signal. This can be useful if an
external clock is used in direct mode.
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NOTE

Digital channel addition

Figure 161

Analog channel addition

How to Combine Generator Channels

How to Combine Generator
Channels

Combining generator channels enables you to test devices with
multiple edge timings or multi-level signals.

The channel add function enables you to combine two or four
generator channels. The channels to be added must all reside in one
module and must be contiguous. Adding channels reduces the number
of active connectors.

The digital channel addition is an XOR addition (exclusive OR or
modulo 2 addition). For details see the figure below. The addition
takes place before levels are applied to the signals. The final signal is
routed to one output amplifier.

Channel 1 J—I— —

|

Channel 2

Digital Addition
(XOR)

Digital Addition (XOR) | || | |_| r

of Channels 1 & 2 | |

Digital Channel Addition

The analog channel addition allows to add signal voltages. It is
available if the module contains at least one E4838A generator
module. You can thus produce signals or pulses with overshot, ringing,
and so on.

Channels are added with the Channel Configuration Editor.
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Editor

The Channel Configuration Editor is started from the Connection
Editor.

To start the Channel Configuration Editor:

1 Double-click the configuration area of a generator frontend.

Configuration areas of
generator frontends

Figure 162 Module Configuration Area

Alternatively, you can also click on the configuration area with the
right mouse button and select Properties.
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How to Combine Generator Channels

How to Use the Channel Configuration
Editor

The Channel Configuration Editor comes up with the following
window:

Channel Configuration Editor

Channel 2
& OFF O D2 ce |

Channel 4

D2 (D4 O A2 |

ChilMain CIM4CI e
Ch2Man C1M4C2 i per
Ch3Main C1M4C3 +——————Heer
Chd Main C1M4C4 g

Help Cloze

Channel Configuration Editor

With the options of the Channel Configuration Editor, you can affect
the properties of channel 2 and/or channel 4.

Combining Channels in Digital Mode

To add channels 1 and 2 and channels 3 and 4 in digital mode:
1 Activate D2 for channel 2.

2 Activate D2 for channel 4.

Channel Configuration Editor

Channel 2
€ oFF 6 D2 e

Channel 4

ChiMain  C1 M4 CT agmmmmmmmeeeeeeeeee
Ch2Main  C1M4C2 4
Ch3Main  C1 M4 C3 E e
Chd Main  C1M4C4 :

Help Cloze

Figure 164 Channel Configuration Editor—Two Added Channels
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Note that the connectors of channel 1 and channel 3 are no longer
available for connections.

Combining Four Channels To combine all four channels:

4 Activate D4 for channel 4.

Channel Configuration Editor

Channel 2
& OFF C D2 ce

Channel 4
[CoofF Cpe &

ChiMain  C1MACT g2 g
Ch2Main C1M4C2 :
Ch3Main C1M4C3 4
Chd Main  C1H4C4 -

Help Cloze

Figure 165 Channel Configuration Editor—Four Added Channels

Note that the connectors of channels 1 to 3 are no longer available for

connections.

Combining Channels in Analog Mode

If the module contains one or several E4838A generator frontends in
even-numbered slots (channel 2 or 4) and identical or E4843A
frontends in the slots above, you can also add two channels in analog
mode by clicking the A2 radio button.

Channel Configuration Editor

Channel 2

Channel 4

|r‘DFFr‘Dz C Di G A2 |

ChiMain CIM4CT g
Ch2Man CIM4C2 i tper
ChaMsin C1MAC3 4 ST

Chd Main  C1H4C4 = e

Help Close

Figure 166 Channel Configuration Editor—Analog Added Channels
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If this option is selected, the parameter settings of the E4838A
frontend for “Analog Channel Add” take effect (see “How to Add
Chamnnels in Analog Mode” on page 250).

How to Set Up N4868A Booster
Channels

The N4868A 10.8 Gbit/s Booster Module is an add-on to the E4866A
10.8 Gbit/s data generator module.

It is used to reduce the transition times of the generated signals and
can be connected between the E4866A data generator and the DUT.

For a hardware description, see “N4868A Booster Module for E4866A”
on page 47.

The operating mode and parameters can be set in the Connection
Editor. There, the module appears as shown below:

ﬂ Connection Editor !E[ ﬁ

Modules Device Under Test

| v
| v

E42084 Frame1 Slot1

Frequency General DUT
Clack Source / Reference Input D ata Port Area ‘
External |nput
Trigger Output Pulze/Clack Port Area ‘

E486E4 Frame1 Slot2

Ll

=l

Figure 167 Representation of the Booster Module

NOTE Note that the symbol of the booster module has no “connectors” that
could be dragged with the mouse.
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The logical connections in the Connection Editor have to be made
between the data generator modules and the terminals of the DUT
input port.

Physical cable connections have to be made between the data
generator module(s) and the booster module, and also between the
booster module and the DUT.

The following figure shows a booster module with two frontends (four
amplifiers):

Eﬂ Connection Editor [_ (O] =]

Modules Device Under Test

E48084 Frame1 5Slotd

C
|»

Frequency General DUT
Clock Source / Reference Input Data Port Area |
External Input
Trigger Output Pulze/Clack Port Area |

E48664 Frame1 Slot2

CIMICT e Click here to
N4SE3A Frame1 Slot4 set the mode

ClMars 70 —ia

CIMIC2 - i

C1M4C3 :—:@ﬁ

C1MaCe =

Click here to set the
parameters

CIMBO] ——————
id

Lel

Figure 168 Booster Module with Opt. #001

The channel modes and parameters can be easily accessed from the
Connection Editor (see the figure above).
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How to Set the Operating Mode of the
Booster Module

The operating mode of the booster module is set with the Channel
Configuration Editor.

1 In the Connection Editor, double click the channel configuration
area
or
right-click the channel configuration area and choose Properties.

This opens the Channel Configuration Editor for the module.

Channel Configuration Editor

Channel Operation Mode

Frante:
“ I
¢ Single Ended

Channel Configuration Editor

Frontend 2
Channel Operation Mode % Differential
Frontend 1 " Single Ended

" Single Ended

Chtldu C1H4CT -+ 1

Ch Main T M8 02 e

ChiAus CIM4CT ——————— o ChZdwx C1M4CI L

Ch.1 Mair C1 M4 C2 EMT.......:%& Ch.2 Main C1m4Ca :____T_______‘:-\%&
Help LClose Help Close

Figure 169 Setting the Booster Module Mode
2 Enable Differential or Single Ended mode.

* Differential is the default mode. It requires a differential input
signal. The output signal is also differential.

* In Single Ended mode, you can operate each amplifier separately.
For example, you can connect two 10.8 Gbit/s generators—both set
to single-ended operation—and amplify two separate signals.

Note that the symbol indicates the current mode.
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How to Set the Parameters of the Booster
Module

The parameters of the booster channels are set with the Parameter
Editor.

NOTE You can set individual parameters for every booster channel. They are
all considered in single-ended mode. In differential mode, the
parameters of every second booster channel (corresponding to
amplifier B) are ignored.

1 In the Connection Editor, right-click the channel identifier (for
example C1 M4 C1) and choose Properties.

This opens the Parameter Editor for this channel.

Eﬂ Param [_ T ]
Resource: iy EN SN LT - +| 3]

Output l
| FE_N4868A

Yoltage Sething———————————————

amplitude 0.5 _I; Wpp
[t ut

Ext Atten. |0 _I; dB

Crazsing Paint Comection————————————

50 oo

(402 J (502

Figure 170  Setting the Booster Module Parameters

2 Set the output voltage amplitude.
This is the voltage swing to be applied to the DUT.

The output is AC coupled, as illustrated in the window. Therefore,
only the amplitude (peak-to-peak voltage) can be specified.

The full voltage range without attenuator is 0.5 Vto 2.5 V.

3 If you are using an external attenuator, enter its setting.

An external attenuator can be used to reduce the signal amplitude
without increasing the signal-to-noise ratio.
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Figure 171

How to Set Up N4868A Booster Channels

The following figure illustrates its connection.

Specified output voltage

Module output Attenuator DUT input

R

Using an External Attenuator

If you have specified an external attenuator, the range of the
amplitude voltage is recalculated. The software considers the
attenuator as a part of the channel which reduces the amplitude
range.

For example, if you have set the attenuator to 6 dB, the desired
signal amplitude at the DUT has to be within 0.25 V to 1.25 V. If you
had set the attenuator to 20 dB, the legal amplitude voltage range
would be 1/10th of the full amplitude, which means 0.05 V to 0.25 V.

Note that the recalculation assumes that a 50 Q termination is used

(which is mandatory).

4 Adjust the Crossing Point, if desired.

The vernier allows you to move the crossing point of the generated
signal.

The following figure shows an example.

Figure 172 Crossing Point above 50 %

TIP

If you wish to move quickly from one channel to the next, click the
down/up arrows in the upper right-hand corner of the Parameter
Editor window.
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NOTE

Setting Up Ports and Channels

Besides the output parameters you must also adjust the input
voltage(s).

The input voltages of the amplifiers are the output voltages of the
connected 10.8 Gbit/s generators. They have to be set on the Levels
page of the generators.

The Parameter Editor provides an own Predefined Level for the
connection of E4866A 10.8 Gbit/s data generator modules to an
N4868A booster module.

You need only choose the level “N4868A Booster” from the list.

E Parameter Editor [_ |
Resource: | 01 M2 C1 ["E 48664 F1 50 -l fI l'I

Timing] Levelz l E:-ctras]
| FE_E4866A

Predefined Levels

High Level

Law Level 09 oW

Ry HT |Eenler Tapped [2x50 Ohm) -|

el wr—=a )

T

|Dut  on & o |

|W “ 0On & o |

Figure 173  Setting the Booster Module Input Voltage
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Choosing the Kind of Measurement

Once the DUT has been modeled, its pins have been connected to
instrument channels, and the channel parameters have been specified,
it is time to tell the system what kind of measurement is going to be
performed.

This has to be done before setting up the stream of generated and
expected data, because different tests require different settings.
Although the procedure for setting up the data sequence is always the
same, the available segment options and result displays depend on the
selected kind of measurement.

NOTE Itis recommended to save settings repeatedly during test setup. You
should take care of the chosen measurement type and save the setting
under a file name that indicates the kind of measurement.

The kind of measurement is chosen from the Measurement
Configuration window.

Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,
Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

If not, you can download it from the web through
* http://www.agilent.com/find/81250demo

e In the Tutorial, select “Choosing the Test Measurement Mode”.
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How to Open the Measurement
Configuration Window

To open the Measurement Configuration window:
1 Click the Measurement Configuration icon in the tool bar.

El Alternatively, you can also use the corresponding option of the Go
| menu.

The Measurement Configuration window appears.

Meazurement Configuration

i Can .
¢ Enor Fiate Measurement
" Compare and Aequire around E ror

" Compare and Capture

Figure 1774 Measurement Configuration Window

How to Set the Measurement
Configuration

The Measurement Configuration window provides four options:
* Capture Data

* Error Rate Measurement

* Compare and Acquire Around Error

* Compare and Capture

2178 Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



How to Set the Measurement Configuration Choosing the Kind of Measurement

Capture Data

In this measurement mode the system captures the data received by
the analyzer connectors until either the test sequence is finished, or
until the memory is full, or the Stop button was clicked.

After the test has finished the recorded data can be viewed in the
Error State Display and with the Waveform Viewer.

Error Rate Measurement

In this measurement mode the system continually samples incoming
data applied to the analyzer connectors and compares the data in real
time with expected data. The errors are counted and the bit error rate
is calculated.

The result can be reviewed in the Bit Error Rate Display.

If you have chosen Error Rate Measurement, you have the following
additional options:

E] Measurement Configuration m E

" Capture Data

" Compare anhd Acquire around Eror

" Compare and Capture

Measure
& Al Failures
" Failed Ores (1 expected but 0 received)

" Failed Zeroes [0 expected but 1 received)

Figure 175 Measurement Configuration Window for Error Rate Measurement

Select the kind of errors you wish to be counted.

Compare and Acquire Around Error

In this measurement mode the system records the data applied to the
analyzer connectors until the test sequence has finished. The acquired
data is compared in real time with expected data. As soon as an error
occurs the system starts a counter.

The advantage of this mode is, that it is possible to define how long
data should be recorded after the failure occurred, so that a pre- and
post history around the error is captured and can be analyzed. The
result can be reviewed in the Error State Display and with the
Waveform Viewer.
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If you have chosen Compare and Acquire around Error, you have one
additional option:

Measurement Configuration

" Capture Data

" Enor Rate Measurement

" { Compare and Acquire around Enors

" Compare and Capture

Stop | 32768 Bits after Failure

Figure 176 Measurement Configuration Window for Capture Around Error Measurement

You can set the number of bitstream vectors to be stored after the
error occurred.

If an error occurs, the test will stop after the specified number of
vectors has been acquired. The test will, of course, also stop if the test
sequence expires before that number is reached.

Compare and Capture

In this measurement mode the system captures data applied to the
analyzer connectors until the sequence has finished or the Stop button
is pressed. While capturing, the system also compares the captured
data with the expected data in real time.

The result can be reviewed in the Error State Display and with the
Waveform Viewer.
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Creating the Stream of Generated and
Expected Data

After you have chosen the kind of measurement to be performed, you
can build the test sequence.

The data to be generated or expected is embedded in a sequence.
Three tools are provided for manipulating that sequence:

* Standard Mode Sequence Editor

* Detail Mode Sequence Editor

* Data/Sequence Editor

All the Sequence Editors can be started from the Go menu.
You can also click the Sequence Editor icon in the tool bar.

This opens the Standard Mode Sequence Editor, if the sequence
Eﬂl conforms to the rules for a BER measurement. If not, the Detail Mode

Sequence Editor is started.

NOTE If you are creating a sequence for an E4867A 10.8 Gbit/s data analyzer
module, ensure that the sequence and test data conform to the special
characteristics of that analyzer. See “Special E4867A characteristics”
on page 46.

For details see:
* “The Standard Mode Sequence Editor” on page 282
* “The Detail Mode Sequence Editor” on page 303
* “Using the Data/Sequence Editor” on page 355
Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,

Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 281



Creating the Stream of Generated and Expected Data The Standard Mode Sequence Editor

282

If not, you can download it from the web through:
* http://www.agilent.com/find/81250demo

e In the Tutorial, select “Creating a User-Defined Data Sequence”.

The Standard Mode Sequence
Editor

The Standard Mode Sequence Editor is first of all meant for quick and
easy setup of tests where generated and expected data are infinitely
looped, such as bit error rate measurements.

For a simple and straightforward bit error rate measurement there is
no need to worry about all the details of sequence blocks, loops, data
segments, triggers, events, and so on.

You need only specify the PRBS polynomial or the data pattern to be
used and are ready to run the test. Once it is started, the test will run
until the Stop button is clicked.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



The Standard Mode Sequence Editor Creating the Stream of Generated and Expected Data

If you have set up a new device, the Standard Mode Sequence Editor
shows a window like the following;:

Standard Mode Sequence Editor

wl | 1: Data [1.in) | | 2 Data [2.out] |
Segment Type Seagment Type
[PaUSED 1 | PaUSE
[” Enable Trigger
— Analyzer Synchronization —
(v Aute Bit Syne
[+ Lt Phase Sligr
(" Fast Bit Sunc.
" Auto, Delay Align. 1st Port 2nd Port
Bit Error Rate Threshold (input port) (output port)
107-B
Fhase Accuracy I A

20%

[ Aute) Palarity Select

[ Werlk Beviing ’ Sync edit area

Frewiring D ptions |

Figure 177 Standard Mode Sequence Editor Window

The window has one panel for each DUT data port. The default
segments are PAUSEO for DUT input ports (connected to generator
frontends), and PAUSE for output ports (connected to analyzers).

How to Use the Standard Mode Sequence
Editor

You can:

* Replace the current segments by new or existing segments

* Change segment properties

* Switch to the Detail Mode Sequence Editor

* Enable/Disable the automatic analyzer sampling point adjustment
e Edit the synchronization criteria

You cannot enable Fast Bit Synchronization. This is only possible
when the Detail Mode Sequence Editor is active.
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Replacing a Segment
To replace the current segment of a port by a different segment:

1 Open the Segment Type selection box.

Standard Mode Sequence Editor H =]
Detai Editor | [ toasnim | [ 2Das 2ow |
Segment Type Segment Type
PALISED [ | PalISE -1
Mermary =
Enable Tri
[~ Enable Trigger PRES
— Analyzer Synchronization — PEMWE
[~ Enable Sync. cFI5

s futa, Bit Sy,
v futa, Phase Align. FalISET

(") Fast Bit Sync.

) At Delay Aliar

Bit Errar Rate Threshold
| 1076 - I

4]

Fhase Accuracy
| 20% - I

[ Aute, Palarity Select

[ etk Hevining

Frewiring D ptions |

Figure 178 Segment Type Selection
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2 Choose the segment type: Memory-based, PRBS, or PRWS.

Note that SFI5 is a special type of PRxS segment. It is meant for
generating random data that is formatted according to SFI-5
standards. For details see the manual Testing SFI-5 Devices.

Standard Mode Sequence Editor

Detail Editor | | 1: Data [1.in) | | 2 Data [2.aut] |

Segment Type Segment Type
i PalSE
: Segment Mame
[~ Enable Trigger I—_I<New Seqment =
— Analyzer Synchronization — | Mew Segment Name

I Enable Sync.
(v Aute Bit Syne,
[ Euta Fhase Sligr
(" Fast Bit Spnc.
() Suto, Delay Slign

Eit Errar Rate Threshald
1076

Create |

Phaze Accuracy
| 20% -1

[t Falarity Seleet

[ etk Bewining

Fewring O ptions |

Figure 179 Search for Existing or Create New Segment

3 Choose a segment from the Segment Name browser, if you wish to
use a segment that has been created previously

or

if you wish to create a new segment, enter a New Segment Name
and click Create.
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Figure 180

NOTE

Figure 181

The Standard Mode Sequence Editor

Changing a Segment

If you have created a new PRBS/PRWS segment or chosen a
PRBS/PRWS segment from the local segment pool (see also “Data
Segments” on page 80), you can now change its polynomial and type.

| 1: Data [1.in) |
Seament Type
FRES

Segment Mame
| FRES 15 -1

Palynom/D ata
2151

I~ PR Inverted
PR=S Type

I Pure R4S - i

PRBS Parameters

For a description of pure and non-pure PRBS/PRWS please refer to
“Appendix B: PRBS/PRWS Data Segments” on page 447.

For 223-1 or 2311 polynomials only pure PRxS is supported.

If you are creating a new memory-type segment, you must specify its
length. This defines also the length of the block:

| 1: Data [1.in] |

Segment Tupe
temon

Segment Name

|<New Seqmenty -i

Mew Segrent Mame

[TEST_04

Segment Length
7

Create I

Creating a New Memory Segment

If you have created a new memory-type segment or chosen a memory
segment from the local segment pool, you can now click Edit and
change the contents of the segment.

For details see “How to Create a New Segment” on page 330.
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A new segment is automatically stored in the local segment pool
which is associated with the current setting. Local segments can be
directly edited with the Standard Mode Sequence Editor.

TIP Use the Segment Editor, if you have chosen a segment from the global
segment pool and wish to inspect or change its contents. See also
“Data Segments” on page 80.

Note that the size of a memory-type segment (length and width) may
exceed but must not remain under the size of the block.

If the segment is too large, only a portion is used. If the segment is too
small and is a local segment, its size is automatically increased. You get
a message like the following:#

The segment on port 1 needs to be increaszed in size to suit the block length.
The segment will be padded with zeroes |

Figure 182 Segment-will-be-increased Message
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To use the segment assigned to one port also for a different port:
1 Select the same Segment Type.

2 Choose the segment from the Segment Name browser.

The browser shows local as well as global segments.

ﬂ Standard Mode Sequence Editor H=]
Deetail Editar | 1: Data [1.in] | | 2 Data [2.0ut) |
Seqgment Type Segment Type
|PRES = |PRES 1
i Segment MNare Segment Marme
I Enable Trigger [FRES.15 =1 || [<Hew seament =]
— Analyzer Synchronization — | Polynom/D ata ¢Mew Segment: i
[ Enable Sync. I 2™151 j‘ DATASD
= Auta, Bit Spne. [~ PR=S Inverted
[v Ao Fhase Alian, PRZ Tupe SEGS
: I Pure PR=S -
(" Fast Bit Sy, TEST14
" Aute, Delay Sligh. TEST_04 ~
Bit Errar Rate Threshold
10°6

Phasze Accuracy
20%

[~ At Pofarity Select

[ et 1054 B ewiritg

Frewinmg Hptions |

Figure 183 Segment Name Browser

Enabling the Trigger

You can use this checkbox to enable or disable the TRIGGER OUTPUT
of the master clock module. The operation mode of the TRIGGER
OUTPUT (Clock Generator or Sequencer) depends on how it has been
set up.

For details see “How to Set the Characteristics of the Trigger Output”
on page 198.
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Switching from Standard to Detail Mode Sequence
Editor

You can always switch to the Detail Mode Sequence Editor by clicking
the Detazl Editor button.

The Detail Mode Sequence Editor gives you just another view:

ﬂ Detail Mode Sequence Editor M=l E3
CD

Standard Editar | 1 Data [Zin)|| 2 Data  [Zout] coc i T2lzlals
PLUSED [l IerES 1S |

G2 wvectors G52 wvectors T

Block: 1
Length: 32

Figure 184 Sequence in Detail View

It shows that the generated and expected data will be infinitely
repeated.

As long as you do not change the sequence with the Detail Mode
Sequence Editor, you can always return to the Standard Mode
Sequence Editor by clicking the Standard Editor button.

How to Synchronize an Analyzer With
Incoming Data

The automatic analyzer sampling point adjustment with incoming data
is available for both the Standard and the Detail Mode Sequence
Editors.

For a detailed description of this feature please refer to “Principles of
Analyzer Sampling Point Adjustment” on page 86.
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The Standard Mode Sequence Editor

Analyzer synchronization can be directly enabled/disabled and edited

in the Standard Mode Sequence Editor window:

| Standard Mode Sequence Editor H =]

| 1:Data [Lin) |

| 2 Data [2,0ut] |

Segment Type

Segment Type

|FRES S| |FRES -1
Segment Name Segment Hame
[ Enable Trigger |PHBS___15 &l |F'F|BS___15 =
— fnalyzer Synchronization — | Polynom/D ata Polynom/D ata
¥ Enablz Spnc. 127151 =l [27151 =
& Auto, Bit Spne. I~ PR Inverted [ PRS Inverted
W Auto. Phase Align. FPFE:ISB ;;TS | rF'HL:Se ;;T:a |

€ Fast Bit Sync.
Ao, Delay Align.

Bit Error Rate Threshold
| 1076 - I

Fhase Accuracy
| 20% - I

[~ Auto. Polarity S elect

" DetU Rewiing

Fewiring 0 ptions |

Figure 185 Synchronization Enabled in the Standard Mode Sequence Editor

For the Detail Mode Sequence Editor, the Enable/Disable Sync
function is an item found in the Edit menu and in the context menu of
a block.

ﬂ Detail Mode Sequence Editor M=] E3
ChdDr

Standard Editar | 1 Data [Zowt]|[ 2 Data [1.in] e e

5
|ERES 18 | |pavsED i
Block: 1 INF
)

Length: 18 Inzert Block Befare
Inzert Block After

Copy Block
Paste Block Befare
Paste Black After

Enable Triager

Enable Sync
Edit Sync

wiaveform Viewer

Edit Events
View / Edit Branches

Set START Label

Properties

Figure 186  Block Context Menu
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To use automatic analyzer synchronization:

1 Enable the checkbox
or
from the menu, choose Enable Sync.

If you are using the Standard Mode Sequence Editor, a
synchronization block is automatically inserted into the sequence.
This block is placed ahead of the infinite loop. It has the same
length and contains the same data as the test block.

If you are using the Detail Mode Sequence Editor, the currently
highlighted block becomes the synchronization block. This should
be the first block of the sequence that contains expected data.

When the test is run, the synchronization block is automatically
repeated until the synchronization criteria are met. Then the
sequencer continues with the next block.

Fast Bit Synchronization behaves differently. For details see below.

2 If the automatic analyzer synchronization is enabled, you can click
Disable Sync to deactivate it.

NOTE If you disable the automatic analyzer sampling point adjustment
from the Standard Mode Sequence Editor, the synchronization
block is removed from the sequence. Only the test block with the
infinite loop remains.

If you disable the automatic analyzer sampling point adjustment
from the Detail Mode Sequence Editor, only the sync label is
removed from the block.

3 If you have opened the Detail Mode Sequence Editor, choose Edit
Sync from the Edit menu or the context menu of the first block. This
provides the access to the synchronization parameters that are
directly accessible in the Standard Mode Sequence Editor.

General Syncronization Parameter
! Bit Error Rate Threshold
¥ Auto. Phase Align. [10°6 =l
" Fast Bit Sync. Phase Accuracy
| 20% =]
£ Ao, Delay Align. [ Auto. Polaity Selection

Figure 187 General Synchronization Parameters
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4 Select the synchronization method you wish to use. Choices are
Automatic Bit Synchronization, Automatic Delay Alignment, or
Fast Bit Synchronization.

At this point, a few explanations may be helpful. For details please
refer to “Principles of Analyzer Sampling Point Adjustment” on
page 86.

Automatic Bit Synchronization Automatic Bit Synchronization has the option to enable or disable
Automatic Phase Alignment:

— Automatic Bit Synchronization without Automatic Phase
Alignment is used if the total delay from test start is unknown but
a certain edge delay relative to the analyzer clock is expected.

— Automatic Bit Synchronization with Automatic Phase Alignment
is used if the delay is completely unknown.

PRBS data may be sent and expected. Memory-based data may also
be expected by a pure analyzing system.

The final delay status is indicated on the port’s Timing page of the
Parameter Editor.

Automatic Bit Synchronization does not report the number of clock
periods that have passed since test start, but only the phase shift
relative to the clock.

Auto Bit Sync without Auto Phase If Automatic Phase Alignment is disabled, then the analyzer uses
Alignment the start delay that has been specified with the Parameter Editor to
determine the sampling point delay relative to its clock. It then
samples the incoming data until the incoming data matches the
expected pattern with an adequate accuracy.

Once this accuracy is reached, then the incoming bits are aligned
with the expected bits—the analyzer is synchronized with the
incoming data.

Auto Bit Sync with Auto Phase If Automatic Phase Alignment is enabled, then the analyzer fully
Alignment automatically adjusts itself to capture the incoming data at the
optimum sampling point.
It shifts the sampling point stepwise in both directions until the
specified bit error rate is reached. The width of these steps is
adjustable. The analyzer then measures the width of the eye
diagram and positions the sampling point at the optimum.

Automatic Delay Alignment Automatic Delay Alignment is used if the delay between the start of
the test and the incoming data is coarsely known and set as the
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start delay with the Parameter Editor. PRBS as well as memory-type
data can be generated and expected.

The analyzer starts after the start delay has elapsed. It then shifts
the sampling point within a certain range (£50 ns for an E4832A
data generator/analyzer module, £10 ns for all other data modules)
until it recognizes the expected pattern with an adequate accuracy.

After that, Automatic Delay Alignment measures the width of the
eye diagram and positions the sampling point in the middle. The
final delay status is indicated by the Parameter Editor.

Automatic Delay Alignment reports the full delay since test start.

Fast Bit Synchronization Fast Bit Synchronization aligns received and expected data. It can
only be used with pure PRBS/PRWS data. It does not change the
analyzer sampling point. The analyzer delay has to be determined
and set beforehand.

For a description of Fast Bit Synchronization please refer to “Fast
Bit Synchronization” on page 97.

Sync block indicators The Detail Mode Sequence Editor uses the following symbols to
highlight the synchronization block:

[FRES 15 I llerES 15 |
Block: 1
Length: B4

Figure 188 Auto Bit Sync Block Indicator

PRES 15 PRES 15 E‘

Figure 189 Auto Delay Alignment Block Indicator

PAUSED | Fres 15 |
2850 .ctors| 25580 .ctors

Black: 1
Length: 2880

Figure 190 Fast Bit Sync Block Indicator

The symbols allow to identify the synchronization method that has
been chosen.

If you have chosen Fast Bit Synchronization, you are done. If not:

5 Set the Bit Error Rate Threshold.

This threshold defines the “adequate accuracy” which depends on
the DUT and the test requirements. The synchronization process is
not complete unless the actual BER remains under this threshold.
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NOTE

NOTE

The Standard Mode Sequence Editor

6 Set the Phase Accuracy.

The phase accuracy can be set between 20 % and 1 %. This defines
the number of steps performed by the phase optimizing algorithm (5
to 100) and has an impact on the speed of the synchronization
process.

Once the test is started, the success or failure of the automatic delay
adjustment can be seen in the BER display window: A terminal at
which the connected analyzer could not synchronize shows no bit
error rate at all.

7 Decide on activating Auto Polarity Selection.

Many analyzers allow you to switch the polarity that is used for bit
recognition (for details see “Differential Analyzer Frontends” on
page 259).

For ports using these analyzers, you can request that the
synchronization process uses both normal and inverted polarity
and automatically establishes the polarity that was successful.

You can inspect the result on the Levels page of the Parameter
Editor.

8 Decide on using DEMUX Rewiring.

How to Specify DEMUX Rewiring
Parameters

DEMUX rewiring is a special feature for synchronizing on the output
of a demultiplexer. Many demultiplexers have the peculiarity that one
cannot predict at which of the output terminals the first bit of the
serial input bit stream appears.

DEMUX rewiring should always be used when testing a demultiplexer
with memory-based data. DEMUX rewiring rearranges the order of the
demultiplexer terminals so that the bits arriving at the analyzers can
be compared with the data stored in the segment. This comparison, in
turn, is necessary for both automatic delay adjustment and the test.

The principles of DEMUX rewiring are explained in “Automatic
Rewiring of Demultiplexer Terminals” on page 119.

DEMUX rewiring has to be used at a ParBERT 43G error detector
system whenever the test data is not pure PRBS/PRWS.

If you have enabled DEMUX Rewiring, you must enter the DEMUX
rewiring parameters.
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To set the DEMUX rewiring parameters:

Creating the Stream of Generated and Expected Data

1 In the Standard Mode Sequence Editor, click the Rewiring Options

button

or

in the Detail Mode Sequence Editor, choose Edit Sync from the Edit

menu or the context menu of the synchronization block.

This opens the following window:

Analyzer Synchronization

General Syncronization Parameter

& Auta, Bit Sync.
W Auto. Phaze Ailigr.
" Fast Bit Sync.

= Auto, Delay Slign.

Bit Errar Rate Thrashold

10°6

Phase Accuracy

20%

[~ Auto. Polarity S election

-

-

DekL Rewinng Parameter

' Teminal Roundtrip

& Trace Detection

™ Werify Rewiring

Worst Caze Rewining Cycles
16 [~00:01:4E)

Required Teminals——
16

o OFF | Dt LI Architecture
Rewiring Mods——————— |Stages | Stage # |Outputs per DetdU
 Automatic I =l Stagel 16 | =

Help |

Cancel

Figure 191 Automatic Analyzer Delay Adjustment Control Window

The default settings shown in the figure above are adequate to a
ParBERT 43G error detector system using the E4869A DEMUX

module.

2 Choose the rewiring mode. Choices are:

- Automatic—the automatic mode tries first to rewire with the

trace detection method and then, if that failed, with the terminal

roundtrip method.

— Terminal Roundtrip—tests all possible permutations and takes

some time, especially for a multi-stage demultiplexer.

— Trace Detection—a speed-optimized approach.

Trace Detection requires that the first 48 expected bits of each
terminal are unequivocal and unique within the segment used for
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the synchronization. This is the same precondition that applies to
Automatic Bit Synchronization with memory data.
3 Enable or disable Verify Rewiring.
If Verify Rewiring is enabled, the system informs you about
problems that might arise.
4 Enter the DEMUX architecture.

The figure above refers to a simple, one-stage 1:16 demultiplexer. A
multi-stage demultiplexer may have an architecture as illustrated
below:

Stage Stage Stage
1 2 3

—

B

Figure 192 Three-Stage Demultiplexer

On stage one, the number of outputs per demultiplexer is three. On
stage two, the number of outputs per demultiplexer is two. On stage
three, the number of outputs is four.

This architecture is entered as shown in the following figure:

Stage Stage Stage

DeMLi Architecture 1 > 3

|Stages | Stage # |Dutputs per Dell=

E] =l Stagel [3 =] A —
Stage2 m
Staged | 4 - I

=

-

TUEUE

Figure 193 Specification of a Three-Stage Demultiplexer
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Only symmetrical architectures are supported. This means that all
demultiplexers of one stage have to be identical.

b Check the number of Required Terminals.

This number (24 in the example above) is automatically calculated.
All these terminals have to be connected to analyzer frontends.

6 Check the number of Worst Case Rewiring Cycles and the expected
time.

The number of Stages as well as the number of Outputs per DeMUX
have an impact on the number of possible permutations and hence on
the duration of the rewiring and synchronization process.

The expected duration that is also displayed is an estimation,
assuming a synchronization segment of moderate length. The actual
duration may differ.

For the trace detection algorithm, the number of rewiring cycles for a
multi-stage demultiplexer is calculated as number of terminals + 1.

For the terminal roundtrip algorithm, all possible permutations are
taken into account. Every demultiplexer of every stage may exhibit
that unpredictable behavior. Depending on the demultiplexer
architecture, terminal roundtrip may take half a minute or even hours.

“Overflow” is indicated, if the estimated time exceeds 24 hours.
“Missing Parameters” is indicated, if the demultiplexer is not fully
described. You cannot leave the dialog until such errors have been
corrected.

NOTE Once the test is started, it begins with DEMUX rewiring and automatic
analyzer delay adjustment. During this phase, the user interface does
not respond.

= The rewiring phase is indicated by the side of the Run/Stop buttons.
I[} I. Rewiring
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The Standard Mode Sequence Editor

After DEMUX rewiring, the Connection Editor displays the new
terminal order. For an E4869A DEMUX module, this may look as
shown in the following figure:

T =100}
| File Edit Toolk Yisw Go Cosbral Sesterm Window  Help &
EEEN LiFEE R ORI
Modules Device Under Test
E48058 Frame2 Slot1 = =
Gereral DUT
Frequency
Clock Source / Reference nput [rata Port Area
Estemal lnput
- Analyzer 1: E45694 DMUX (OUT)
Trigger Dutput
C1 M8 C2 1: Ti4d
E48614 Frame 2 Slot 2 C1 M9 g : T15
CIMz0] /00— i C1mMac2 l-: TiE
C1 Mz 2 : E i C1 M2 C1 ell—3: T1
"""""""" Cl1M2C2 [5: Tz
E48G14 Frame 2 Slot 3 CIM3CT__ Jw#{6: T3
CIMICT 4 Cw CIM3C2  |w7: T4
CIM3C2 — 4G C1M4LC1 l—5: TS
E4361A Frame 2 Slot 4 C1MiC2 |ap: T6
S CIMSCl  Jeio: T7
: s CIMGC2_ |wHii: T8
0 7
L —— = CIMECT  |eiz: T2
E48514 Frame2 Slot5 CIMEC2  [=13: T1O
B NED e e CIM7Cl  |Jefia: Ti1
SEED : == CIM7C2  |15: Tiz
e : CIMBCT  |i6: T13
E48614 Frame 2 Slot B
C1 M C1 ' ! i Pulze/Clock. Port Area
C1MEC2 -‘—1—(._ ______________ -
E48614 Frame 2 Slot 7
CIM7CI ————————— i
CIM7C2 ————— G
E48514 Frame 2 Slat 8
ClMEC] ————————— i
CIMBLZ
E48614 Frame 2 Slot 9
CIMICT ———————
L e ———
E4863% Frame 2 Slot 10
Input 43. 2GRt
Clock System
-+—
-—]
+—]
+—]
| | Sefting: UNTITLED System: DSRE £ Agilent &

Figure 194 DEMUX Rewiring Result
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Note that compared to the original, automatic configuration, only the
order of the terminals has changed, not the connections. Terminal T14
is now at the first place. This corresponds to the first trace of the data
segment.

So, DEMUX rewiring ensures that the incoming data can be compared
with the expected, no matter on which terminal the first bit arrives.

Characteristics of the Standard Mode
Sequence Editor

If a test sequence was edited with the Detail Mode Sequence Editor or
the Data/Sequence Editor, it can happen that the Standard Mode
Sequence Editor cannot be opened from the Go menu.

The reason is that the sequence does not conform to the rules for a
simple bit error rate measurement.

BER Measurement Sequences A BER measurement requires one single test block which is infinitely
repeated. If the automatic analyzer sampling point adjustment is
enabled, this block is preceded by a synchronization block.

A valid sequence with Automatic Bit Synchronization may look like
this:

Detail Mode Sequence Editor

- CHD
Standard Editor | 1 Da.ut  [4ou)|2 2d.55 [4|n]’?ur 1G22
[PRES 15 I {erEs 15 | g
Block: 1 E
Length: 64
ErBs 15 || [PRES 15 | }
Block: 2 TINF]
Length: B4 J

Figure 195 Test Sequence for BER Measurement With Bit Synchronization Enabled

The Standard Mode Sequence Editor can be used, if the test sequence
meets the following criteria:

* The sequence contains one test block which is perpetually repeated.

* Different data segments may be used for different ports.
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* The test block may be preceded by a synchronization block (a block
with sync enabled and without loop). This block must be an
unchanged copy of the test block (same size, same segments).

* The sequence does not process any internal or external events.

* The blocks have a certain length (which implies that the referenced
segments must also have a corresponding minimum length).

Block Length The Standard Mode Sequence Editor calculates the block length
automatically. It can do this, because it operates only with blocks that
are infinitely repeated.

For PRxS segments, the block length can be as low as one vector. For
memory segments, the length of the longest segment is proposed, but
this block length can be reduced.

Segment Length For the Standard Mode Sequence Editor, the minimum length of a
segment is not necessarily the individual segment resolution of the
port or channel.

The individual segment resolution is the product of the general
segment resolution SR times the FM factor of the port.

Example:
If the general segment resolution is 4 and the FM factor of the port
is 2, then the minimum segment length is 8 bits.

If a segment with a user-defined length below the block length is
entered into a port with the Standard Mode Sequence Editor, its
length is automatically adjusted to the next integer multiple of general
SR x FM.

Example:

If you enter a segment with a length of 120 vectors and the
minimum segment length is 16, then the segment length will be
increased to 128.

NOTE Two special conditions apply to segments that specify expected data
in conjunction with Automatic Bit Synchronization (not Auto Delay
Alignment). If Automatic Bit Synchronization is enabled, then please
observe:

e If a memory-based data segment is used for synchronization, the
block length has to be a multiple of 32 x SR and the length of the
segment has to be at least 32 X SR x FM.

If the SFI-5 Post Processing Tool is used for analyzing SFI-5 data,
the block length must additionally be a multiple of 1088. For details
see the manual Testing SFI-5 Devices.
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e If a non-pure PRBS-type segment is used for synchronization, the
block length has to be exactly SR X PL (where PL is the length of the
polynomial—for example 213_1 means 8191).

All this is automatically considered by the Standard Mode Sequence
Editor, but not by the Detail Mode Sequence Editor which allows all
kinds of modifications.

The Standard Mode Sequence Editor automatically sets the correct
block length and adjusts the segment length if necessary. This is
especially important, if some of the ports are operated at different
clock rates.

Benefits It is not necessary to create large memory segments for producing
repetitive patterns without caring about general segment resolution or
FM factor of the port.

The following example generatesa 101010 ... pattern.

a3 Dt Moy Sequerce Edibor ] 3 [ state List 1:Data =1 E3
Scnd o | [17222 nmi ZData ﬂ = Tﬁ N TEETRE [
(] 1] i'
il ] 0
oy m |
Lesgthe 2] E'ﬂ 3 o
4 1
(53 Localsegmentsinatal i B B3 [ E] Locatseoments DATALL__ExPasnio_sHaLstGHENT.. PEE1ES 5 o
L] ] ] 1
LoosiSe_ DATAL. LocalSeqmenta/ DATA1_LSEGHENT_VECZ REF3 % [}
] il ] 1 L !
1 1 a 3 [l
2 1 2 0 10 1
o ' % |; 1 i
fl 1 4 1 12 !
5 u c E 13 0
} B ] & T L i
7 0 7 15 i
B 1 ] T 1] L
3 u a 17 0
10 ] o 1L 1
T P i E 18 i
12 1 12 T 0 L
13 ] 12 E o o
14 ] 14 £ 1
& o| | — d = o
16 [ 4 1
17 [} = ° 5
18 ]
] 0 |= Mamary Go 1o arrer
[Conpse =1 Fim || Wee | P |

Figure 196 Generatinga 10101 ... Pattern

The block length of 2 specifies that only the first two vectors are
generated. The program creates an invisible internal segment that fits
to the segment resolution and FM factor. This segment is endlessly
repeated.

A block length of 3 would generate 100100100 ... data.
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Detail Mode Sequence Editor

Switching From Detail to Standard

302

Mode Sequence Editor

CAUTION

Figure 197

The Standard Mode Sequence Editor

The Detail Mode Sequence Editor can handle the settings created by
the Standard Mode Sequence Editor. Creating compatible settings with
the Detail Mode Sequence Editor requires some attention:

* Only one test block, infinitely looped

* One sync block before the test block, if required. Sync and test block
have to be identical

* Additional blocks may be before the sync block, but no loops
permitted which exceed one block

* No events

If you try to switch from the Detail Mode Sequence Editor to the
Standard Mode Sequence Editor, the following question may appear:

The cunent gequence cannot be repregented or
edited by the Standard Mode Sequence Editor [SMSE).

Do pou want the current seguence modified as necessany
20 that it may be edited by the SMSE?

Transition From Detail to Standard Mode Sequence Editor

Click No, if you have created a sophisticated sequence.

Remember that the Standard Mode Sequence Editor is first of all
meant for setting up a simple BER test, based on one block which is
infinitely looped.

If the above question appears and you really wish to use the Standard
Mode Sequence Editor, it may be a good idea to first save the current
setting. If you have inadvertently clicked Yes, the only way to restore
the previous sequence is to re-load the last setting.

If you click Yes, the following happens:

e All blocks of the sequence except the first one will be deleted.
* All events specified for the sequence are deleted.

e All loops are deleted.

* The remaining block is considered to be the test block. It gets an
infinite loop.
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* If automatic analyzer sampling point adjustment is enabled for the
remaining block, the block is duplicated. The copy is inserted as
block one and serves as a synchronization block (a block with sync
enabled and without loop).

The Detail Mode Sequence Editor

The Detail Mode Sequence Editor allows to create and maintain
individual test sequences.

A sequence consists of blocks. The blocks can be executed one after
the other. Blocks and groups of blocks can also be repeated a specified
number of times before the sequence continues. In addition, an
endless loop can be specified — with the result that the sequence never
ends.

If you activate the event recognition feature built into the system, the
order of the block execution becomes variable. Based on specified
events, you can leave a loop or even a block and continue with another
block of the sequence.

The blocks reference data segments. These segments specify the
generated and expected data patterns.

For details see:

“Contents of the Detail Mode Sequence Editor Window” on page 304

“How to Add, Move or Delete Blocks” on page 305

“How to Change Block Properties” on page 306

“How to Replace the Current Segment” on page 309

“How to Create and Change Loops” on page 313

“How to Specify Events and Reactions Upon Events” on page 315

“How to Synchronize an Analyzer With Incoming Data” on page 289
TIP  After the sequence has been set up, it can also be inspected in detail

and changed with the Data/Sequence Editor (see “Using the
Data/Sequence Editor” on page 355).
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Contents of the Detail Mode Sequence
Editor Window

For a new device, the Detail Mode Sequence Editor shows one single
block:

Switch to Standard Mode
Sequence Editor Manual event buttons

/

Eﬂ Detail Mdde Sequence Editor M=] E3
: - ChiD—
Standard Editar | 1Da.in  [4in)||2 Dawus  (4.0u) P 1—‘ PN P I R

[EAUSED | [eavsE |
Block: 1 INF|
Length: 80 4 g]_
"""" 1
Block area Segment areas Loop area

Figure 198 Default Sequence for a New Device With Two Data Ports

The block has a default length and includes default segments for all
data input and data output ports that have been configured with the
Connection Editor.

If the DUT setup includes more ports than can be shown, then a

horizontal scroll bar is displayed to move to the hidden ports.

NOTE The default segments as well as the available pseudo segments depend
on the type of port (DUT input or output) and on the kind of
measurement.

At the right-hand side of the block is the loop area where repetitions
can be specified.
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How to Add, Move or Delete Blocks

A sequence most often consists of more than one block. A sequence
can contain up to 60 blocks. This number decreases if counted loops
are used (see “Hardware Dependencies” on page 85).

You may wish to add blocks, delete blocks, or move blocks.
To manipulate the overall sequence:

1 Open the context menu of a block (right-click into the block area).

Eﬂ Detail Mode Sequence Editor M=] 3

- - Chd Do
Standard Editor | 1Da.in  [in)l| 2 Da.us  [4oul] cor 1A lz2Talals
PALUSED i

Inzert Block Before
Inzert Black After

Copy Block
Faste Black Befare
Faste Blach Atter

Enable Trigger

Enable Sync
Edit Sync

W aveform Wiewer

Edit Events
Yiew / Edit Branches

Set START Label

Properties

Figure 199 Block Menu

2 Choose the desired action:

Insert Block Before: Inserts a new default block with default
segments before the current block.

— Insert Block After: Inserts a new default block with default
segments below the current block.

— Copy Block: Copies the chosen block to the clipboard.

— Cut Block: Copies the chosen block to the clipboard and removes
it from the sequence (not available if the sequence contains only
one block).

— Paste Block Before: Available, after a block has been copied or
cut. Inserts the block from the clipboard above the current block.

— Paste Block After: Available, after a block has been copied or cut.
Inserts the block from the clipboard below the current block.
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How to Change Block Properties

Block characteristics include block length, block label, and trigger
output.

To change the block characteristics:

1 Double-click on the block area.

Alternatively, you can also open the context menu of the block and
select Properties.

Block Properties

Label: Il
Length: |20
[T Sync [ Trigger WI-TO1 IDD

Ok I Cancel |

Figure 200 Block Properties Window
2 Enter appropriate data:

— Label: The block label should indicate the contents or purpose of
the block. If the event recognition feature is used, the block label
identifies the block that can be jumped to.

NOTE There are two block labels which have a special meaning:

The label START denotes the first block of a sequence. If this label is
present, blocks above may exist, but are not processed when the test
is run. The START label can also be assigned from the Block context
menu by clicking Set START label.

The label END denotes the end of a sequence. This is an implicit
label that should not be entered. The END label is used by the event
recognition for terminating the test upon an event.

— Length: The length of the block must be a multiple of the segment
resolution. For details see “Frequency Multiplier and Segment
Resolution” on page 67 and “Block Length” on page 300.

— Sync: The Sync enable button can be used to enable or disable
automatic analyzer synchronization (see “How to Use a Block for
Analyzer Sampling Point Adjustment” on page 308).

— Trigger: If you activate Trigger, a trigger is generated at the
TRIGGER OUTPUT connector of the master clock module each
time the block is started.
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Figure 201

Creating the Stream of Generated and Expected Data

When you set the trigger, you may get the following message:

WARMING

The trigger cutput mode iz set to clock generator
Do you want ko change the tigger output mode o sequencer?

o |

Wrong-Trigger-Mode Warning

By default, the TRIGGER OUTPUT of the master clock module is
set up as a clock generator which generates a continuous clock
pulse. If you wish to generate single trigger pulses, click Yes.
See also “How to Set the Characteristics of the Trigger Output”
on page 198.

The block area of the Sequence Editor indicates, whether a
trigger is set.

Detail Mode Sequence Editor

- : CHD
Standard Editar | 1Da.in  [4in)|| 2 Da.us  [4.out] ’; ae G Tz TaTs

[EATSED [| [rrusE |

Block: 1 TIF|

Length; 80 g]
PAUSEQD | [FausE | e

Block: 2

Length: 80
[EAUSED | [ravsE

Block: 8

Length; 80

Trigger Indicator

Figure 202 Block Trigger Indicator
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— VXI-TOI: You can also specify the setting of the VXI trigger lines
TO/T1 at the beginning of the block.
If you don‘t wish to change their status, enter xx.
If you wish to activate the VXI triggers for controlling other VXI
modules, ensure that you have not defined an event based on the
status of the VXI trigger lines. See also “How to Define Events” on
page 320.
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The Detail Mode Sequence Editor

How to Use a Block for Analyzer Sampling
Point Adjustment

In principle, any block of the sequence can be used for synchronizing

the analyzer channels with incoming data. But if automatic analyzer

sampling point adjustment is required, measurements before

synchronization usually don’t make much sense.

Meaningful options are:

Place the synchronization block at the beginning of the sequence.

If a delay is needed before synchronization (for example to allow a
PLL to settle), ensure that the synchronization block is only
preceded by Pause blocks.

If you wish to keep an existing sequence, assign the START label to
start the sequence execution at the synchronization block.

To create a synchronization block:

1

Select the block and open the block’s context menu.

BLOCK

Inzert Block Before
Inzert Block after

Copy Black

Cut Block

Paste Block B efore
Paste Block &fter

Enable Trigger

Enable Sync
Edit Spnc

whaveform Yiewer

Edit Events
Wiew / Edit Branches

SetSTART Label

Properties

Figure 203 Block Context Menu

2

If it is not the first block, click Set START Label (not mandatory, but
recommended).

The execution of the sequence will start with this block.
Click Enable Sync.

Click Edit Sync to check and eventually change the synchronization
criteria. For details see “How to Synchronize an Analyzer With
Incoming Data” on page 289.
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NOTE Especially if you wish to use Automatic Bit Synchronization, you may
need special segments and may have to adjust the length of the block
and the segments. See “Block Length” on page 300.

How to Replace the Current Segment

The segments contained in a block describe the data to be generated or
expected.

The default segments that appear in new blocks are pseudo segments.
They depend on the type of port (DUT input or output) and on the
chosen kind of measurement. They can be replaced by a different
pseudo segment or a real segment.

To change a segment:

1 Open the segment’s context menu (right-click on the segment
name).

You get a menu like the one shown below:

Mew Segment
Select Segment

Pause
Expected 0
Expectad 1

Figure 204 Segment Selection Menu of the Sequence Editor

2 Choose one of the options.

You can create a new segment, select an existing segment, or choose
one of the available pseudo segments.

How to Replace a Segment by a New Real Segment

To replace the current segment by a new real segment:
1 Choose a segment and open the segment’s context menu.

2 Select New Segment.

For details see “How to Create a New Segment” on page 330.
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The Detail Mode Sequence Editor

How to Replace a Segment by a Stored Segment

PRBS and memory segments that have been previously created are
stored in the global or local segment pool.

To select a stored segment:
1 Select a segment and open the segment’s context menu.

2 Choose Select Segment.

The segment selection window appears.

Select Segment

Loak in: | Seamentsh [ IE E=
Data?

Itputi

Sample_as

Seament narne: |

Cancel |

Figure 205 Select Segment Window

NOTE

Per default, the window shows all accessible segments. You can
change the directory to view only the global or local segment pool.
Segments in the global segment pool can be accessed from all
settings. Segments in the local segment pool can only be accessed
from the current setting.

3 Select the segment you wish to insert into the block.

If you intend to use a stored segment, please note: Not every
segment fits to every block.

If the length and/or width of a segment is smaller than the block
length or port width, then an error message is displayed when the
sequence is downloaded. It is necessary to edit the segment to
match the block length and port width.

If the length or width of a segment is larger than the blocklength or
port width, then only a portion of the segment will be generated or
expected. This portion starts from trace 0 and vector O of the
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segment. All traces which exceed the width of the port and all
vectors which exceed the length of the block are ignored.

The lengths of the blocks have to be a multiple of the segment
resolution which is a trade-off between the required system clock
rate and the desired memory depth. For details see “Frequency
Multiplier and Segment Resolution” on page 67.

See also “Data Memory Usage” on page 82, “Segment Type
Combinations” on page 83, and “How to Set the General System
Frequency” on page 181.

Additional restrictions apply for synchronization blocks if
Automatic Bit Synchronization is used. See “Block Length” on
page 300.

4 Confirm.

How to Replace a Segment by a Pseudo Segment
To select a pseudo segment in the Detail Mode Sequence Editor:
1 Select a segment and open the segment’s context menu.
The lower part of the menu lists the available pseudo segments.

The available pseudo segments depend on the type of port (DUT
input or output) and on the chosen kind of measurement.
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They are listed in the table below.

Table 23 Default and Available Pseudo Segments

Explanation

Kind of Measurement

DUT Data Input Port

DUT Data Output Port

Capture Data

Pause0
also available:

Pausel

Pause
also available:

Acquire

Error Rate Measurement

Pause0

also available:

Pause

also available:

Around Error

also available:

Pausel Expected 0
Expected 1
Compare and Acquire Pausel Pause

also available:

also available:

Pausel

Pause1 Expected 0
Expected 1
Don’t Care
Compare and Capture Pausel Pause

also available:

Expected 0
Expected 1
Don’t Care

Pseudo segments for data generator channels:

— Pause0: Transmit logical zero (usually low level voltage) for the
specified block length.

— Pausel: Transmit logical one for the specified block length.

Pseudo segments for data analyzer channels:

Acquire: Capture all DUT output data.

Pause: Fall asleep for the specified block length.

Expected 0: Consider all non-zero data as errors.

Expected 1: Consider all data that are not logical one as errors.

— Don’t Care: Capture, but don’t compare with expected data.

2 Choose from the menu.
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How to Create and Change Loops

Loops can be specified in the columns at the right-hand side of the
blocks. The right-most column is reserved for infinite loops.

ParBERT systems provide five loop levels.

How to Create a Loop
To create a loop:

1 Click with the left mouse button into one of the columns.

Alternatively, you can also open the context menu of an empty
column, choose New Loop and confirm the default loop properties.

This usually creates a one-block loop with 2 iterations. In the right-
hand column, however, it creates an infinite loop.

Detail Mode Sequence Editor

1 Dawin (%] 2 pa.wus [4,0ut]’;%M(|21 T

START [EPEES | [pausE |

Block: 1
Length; &0

Random PrES11 E5 || |PRES11 ES

Black: 2
Length: &0

Pattern lt Tescor || [ TEZTOL | g

Block: 3
Length: 80

Final [PAUSED | [FavsE

Block: 4
Length: 80

{Siandard Editor

Sl=s

Figure 206 One-Block Loop

How to Change a Loop

Loops can be changed with the mouse and from the loop context

menu.

How to Change a Loop With the 1 To change the length of a loop, click the upper or lower end of the
Mouse loop and drag vertically.

2 To move a loop to a different level, click the loop and drag
horizontally.
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3 To change the number of repetitions of a loop, double-click the loop.

This opens the Loop Properties window. Type the desired number
of repetitions and confirm.

How to Change Loop Characteristics 1 Open the context menu of the loop.
With the Keyboard

ﬁﬂ Detail Mode Sequence Editor

LOOP

Figure 207 Loop Context Menu

2 Choose from the menu.

You can:
— Delete the loop.

- Enable/disable a trigger to be generated each time the loop is
repeated.
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Figure 208

NOTE

Multi-Media Guided Tour, Tutorial and
Getting Started

— Select Properties to change the loop characteristics with the
keyboard.

Start Block: Imm j‘

End Block: [3 [Pattem] =1
Iterations: |2— [ rfifite

[~ Trigger  Wl-TOR | OO
=N

Loop Properties Window

You can change the start block, end block, number of repetitions,
set a trigger, or set the VXI trigger lines (see also “How to Change
Block Properties” on page 306).

How to Specify Events and
Reactions Upon Events

The Agilent 81250 system is capable of reacting on events. The
reaction can simply be a trigger pulse at the TRIGGER OUTPUT of the
clock module, but also a change of the test sequence.

For general information see “Event Handling Principles” on page 104.

Events can be defined at any time. The reactions upon events can be
specified if the Detail Mode Sequence Editor or the Data/Sequence
Editor is active.

Examples can be found in “How Do I Use Events?” on page 414.

Event recognition is disabled when a synchronization block is
executed.

As an additional source of information, the Multi-Media Guided Tour,
Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.
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If not, you can download it from the web through
* http://www.agilent.com/find/81250demo

e In the Tutorial, select “Controlling the Test with Events’.

Before You Start Using Events

You can define up to 5 events for immediate action and 5 events for
deferred action.

Events for immediate action are serviced as soon as they occur. Events
for deferred action are serviced at the end of the block. This is in
contrast to a trigger associated with a block or loop. Those actions
occur when the execution of the block is started.

Events for deferred action are prioritized. The event with the highest
number has the highest priority.

What You Need to Find Out Before Using Events

1 Determine what you wish to achieve. Choices are:

— Issue a trigger pulse from the master clock module for
starting/synchronizing an external instrument.

— Set the VXI trigger lines TO/T1 for triggering other VXI modules.

— Change the test sequence: Continue with another block, start all
over, or terminate the test.

If you wish to switch to another block, ensure that it is included
in the overall sequence and labeled. You can only jump to labeled
blocks.

2 Determine the release mechanism. Choices are:

— A command issued locally by clicking a button provided by the
Detail Mode and Data/Sequence Editors or remotely.

— One or several bit combinations of the trigger pod (see also
“Trigger Pod” on page 53).

— The status of the VXI trigger lines TX0 and TX1 which may be
changed by an external VXI module.

— A bitstream error detected by one of the data generator/analyzer
modules (not available in capture-only or BER mode).
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3 Decide on the priorities.
— Do you need immediate reaction?

— In case of deferred reaction: Which event must be serviced under
all circumstances? What is the minimum block length to
guarantee reaction at the end of the block?

What You Need to Consider Before Using Events

There is of course a delay between the occurrence of an event and its
recognition. There is also a delay between the recognition of an event
and the reaction on that event.

Detection and Reaction Times Detection of and reaction on events is controlled by an internal
sequencer clock. The port-dependent frequency of that clock is:
Clkp_freq = system clock frequency / segment resolution

The maximum sequencer clock frequency is hence 41.67 MHz,
corresponding to a period of 24 ns. If you had set a system clock rate
of 100 MHz and a segment resolution of 4, the sequencer clock
frequency would be 25 MHz, corresponding to a period of 40 ns.
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How to Specify Events and Reactions Upon Events

A system equipped with E4832A and E4861A modules has the
following delays:

CML

POD —2

VXI-T01 :

Dataln j

Error Detection
|
| Dela |
—

L—

I

Data Out 1

> - Trigger Out
NI Tm
Delay =0

Parallel Data Generation

Tm

Clk,

Clk, = SystemPeriod * SegmentResoltion
0 < i+ < 120 (240)

Figure 209

Explanation

Delays Between Event Occurrence, Detection, and Reaction (System with
E4832A, E4861A)

Event commands as well as changes of trigger pod inputs or VXI
trigger lines are processed after three periods of the sequencer clock
Clk,,.
If bit stream errors (detected by one of the analyzer frontends) are
included into an event definition, event processing takes 45 periods of
the sequencer clock Clk,, if the system includes E4832A or E4861A

modules.

Once the 11-bit event pattern has been set up, the VXI trigger signals
(if specified) are set after one period of the sequencer clock.

Depending on the data module and the current segment resolution, up
to 16 or 64 bits can be processed during one period of the sequencer

clock.

Launching a trigger at the master clock module’s TRIGGER OUTPUT
requires additional 32 periods of the sequencer clock Clkp at a system
equipped with E4832A or E4861A modules.

Switching to another sequence block needs 33 periods.
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NOTE Especially if you wish to react on errors, this behavior has to be taken
into account. For triggering on errors, you should use the Compare
and Capture mode, because Compare and Acquire Around Error stops
automatically some time after an error and may terminate the test
before you get a reaction (see also “Choosing the Kind of
Measurement” on page 277).

After Synchronization Event recognition is disabled while a synchronization block is
executed. After that, it takes some time until the internal pipelines are
filled. In worst case, it may take up to 35 periods of the sequencer
clock Clkp until the system recognizes events and starts reacting on
events.

Minimum Block Length The reactions on events are associated with blocks.

If you wish to react on an error by changing the sequence or setting a
trigger and the respective block is looped, it must have a length of at
least

79 X segment resolution

to ensure that the system can react during the next repetition of the
block. 79 is the sum of 46 plus 33.

If the respective block is not looped, it must contain more data than
compared. Proper triggering or sequence changing on errors during
block execution is only ensured, if the block contains

79 X segment resolution

more generated vectors than are compared. Different segments may be
needed for generated and expected data.

Example If you have a system equipped with E4832A modules, a system clock
period of 10 ns (100 MHz), a segment resolution of 4, and a block
length of 400, then error events within the first 4 vectors can directly
lead to a trigger signal or sequence change while or after the block is
executed (minimum length for sequence change is 79 x 4 = 316).

As the sequencer clock rate is 100 MHz / 4 = 25 MHz, the delay between
error recognition and sequence change is 79 X 40 ns = 3.16 ms. Later
error events (resulting from vectors 5 to 400) are only processed if the
block is repeated, because the reaction on events is associated with
the block.

To react on all possible errors within the execution of 400 vectors, the
block must have a length of at least 716 vectors, and the last 316
vectors must not be evaluated.
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Triggers

How to Specify Events and Reactions Upon Events

If you intend to issue triggers, please note: Triggers have certain
characteristics. The characteristics of the master clock module’s
TRIGGER OUTPUT are part of the global system parameters (see “How
to Set the Characteristics of the Trigger Output” on page 198).

The width of the trigger at the clock module or the VXI bus
corresponds to the period of the internal sequencer clock:

Clkp_period = system clock period X general segment resolution

Example: If you had set a system clock rate of 100 MHz and a segment
resolution of 4, the trigger width would be 40 ns.

How to Define Events

To specify events:

1 Open the context menu of a block and choose Edit Events.

Alternatively, you can also choose Events from the Edit menu and
select Edit. Actually, event definitions are independent of the
chosen block.

The Module Events window appears.

Module Events

PaD Wl-TO

M Ewent Mame  Enabled CWMD 7., .. .. 0 10 Errars
N — N e el e —
I m— ) e i o I —
pa [ [x [xooocoes [xx [onoe Al ~
7 T [ [x| [rwmmnn [ Noroa -
E6 [ [ [« [womoos [sx] Naoed -
D5 [ | x| [usouooo | e Tlanore 2l ~
Fe [ x| [wexmosxx] [xx [lonoread ~
E - I IT Im IF Ignare Al -
E2 [ 1 x| [xooooos [xx [lanoeal -
. 1 I r IT Ixxxxxxxx IF Igrare A -

Help | Al Fl_emovel Eanu:ell ak |

Figure 210 Module Events Window

2 Choose the type (deferred/immediate) and the priority of the event.

The types are explained in “What is an Event?” on page 106.

3 Enter the Event Name.

Every event requires its own, unique name.
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4 Enable the event.
Click the corresponding checkbox or move with Tab and press the
space bar.

b Select and edit the details.
These items are logically ANDed. That means, the combination of
whatever is activated and detected will cause an action.
— The CMD column refers to the manual or remote command that

can cause an interrupt.

Manual interrupts can be produced from the Detail Mode
Sequence Editor and the Data/Sequence Editor windows by
clicking CMDO or CMD1.

Remote interrupts can be produced by the test program.
Acceptable input values are x (don’t care), 0, or 1.
— The POD column refers to the trigger pod (see also “Trigger Pod”

on page 53). You can set the expected bits to x (don’t care), 0, or
1.

— The VXI column refers to the VXI trigger lines TO/T1. Acceptable
inputs are x (don’t care), 01, 11, 10. Note: If you don’t wish to
react on their status, ensure they are set to xx.

You can then set the VXI trigger lines as an answer to an event.
— The Errors column refers to the built-in analyzer channels. Open
the pulldown menu and choose from the list.

A very simple event table which activates just the command-
controlled events might look as shown below.
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Figure 211

How to Specify Events and Reactions Upon Events

FOD Wel-TO1
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[N e— 3 ezl el e —
(LR} I— - IT Im IF Ignare Al -
Ar | [« [owoom | [ oo =
E s [ IT Im IF Ignore All -
E 5 I— - IT Im F Igrare Al -
EF 4 I— - IT Im I? Ignare Al -
E 3 Iw v l? ﬂm IF Ignore Al -
Ez [oMor | @ IT Im I? Ignione &l -
° 1 I— Il IT Im IF Igrore Al -

Help | Add H_emovel Eancell Ok |

Simple Event Table

The event CMDO occurs as soon as the CMD radio button of the
Detail Mode Sequence Editor or the Data/Sequence Editor is
identified as zero or after issuing the corresponding firmware
command. Similarly, the event CMD1 occurs as soon as the CMD
radio button of the Detail Mode Sequence Editor or the
Data/Sequence Editor is identified as one.

Both are deferred events, which means that the system will react as
soon as the presently executed sequence block has come to its end
(assuming it is either repeated or long enough, see “What You Need
to Consider Before Using Events” on page 317).

6 When you are done, click OK.

How to Specify the Reactions on Events

The reactions on events are block-related. You can specify individual
reactions for each block of the sequence.

An example may be helpful to understand this procedure. It builds up
on the event definition example shown above.

Stop and Go Example

We have set up the sequence shown below:

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



How to Specify Events and Reactions Upon Events Creating the Stream of Generated and Expected Data

Detail Mode Sequence Editor

1Da.in  [4in)]| 2 Da.us  [4.out) ’;%M(?. iGT2TaT:05

START [Init | [eavsE |

Block: 1
Length: 80

Payload PrEs11 E5 || [ERBS11 ES jﬁl_

Black: 2 INF
Length: &0

Idle [PATSED | [eavsE
INF

Block: 3
Length; &0

Measure a TEsTO1l || [2 TESTOL

Black: 4
Length: &0

Final [mIT | [eavsE

Block: 5
Length: 80

Figure 212 Sequence for the Stop and Go Example

We wish to run the Payload block until the result stabilizes. Then,
upon a command, the test shall pause, so that we can examine the
results.

A second command shall cause the test to continue with the Measure
block and to finish.

We have defined the events CMDO and CMD1 as shown in the example
of “How to Define Events” on page 320.

How to Fill In the Branch Table

Each block has its own branch table.
1 Open the context menu of block 2.

2 Choose View / Edit Branches.

If no reactions have been specified so far, an empty branch table
appears.
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Figure 213

Figure 214

How to Specify Events and Reactions Upon Events

Branch Table for Block 2

. W TO1
IF GOTO Trigger 10

Help | Add | Remove Cancel

Empty Branch Table
3 Click the Add button.

Branch Table for Block 2

. Wil-TO1
IF GOTO Trigger 10

W~ [~ o oo

Branch Table Structure

Now you can see how the table is built up: If the specified event has
occurred,

— go to a certain block of the sequence and/or
— output a trigger at the clock module and/or
— set the VXI trigger lines.

4 In the IF column, select one of the available events. The display
starts with the lowest-priority event that has been defined (see also
“How to Define Events” on page 320).

The pull-down menu offers also the DEFAULT event. This is a
deferred event which occurs at the end of a block and must not be
defined. It has a lower priority than any user-defined event and can
be used to change the normal flow (which is either continuation or
iteration).

b In the GOTO column, select one of the available blocks.
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Branch Table for Block 2

. Wl-TO1
IF GOTO Trigger 10
1ChD1 =l [a7 [oaol
Final
Measure
Idle
Payload
START
END
I~

Figure 215 Branch Table — Block Selection
Note that the END block is an implicit block which is always
available. It terminates the sequence.
The branch table of block 2 in our example is shown below:

Branch Table for Block 2

. Wl-TO1
IF GEOTO Trigger 10

o7 foo

Figure 216 Branch Table — Block 2

As soon as CMD1 occurs, the block will not be repeated any more.
The sequence will execute the Idle block.

6 Decide whether you wish to generate a trigger pulse. If you wish to
activate the VXI triggers for controlling other VXI modules, ensure
that you have not defined an event based on the status of the VXI
trigger lines.

7 Click OK.

To complete the example, you have to repeat steps 1 to 6 for block 3.

Branch Table for Block 3

. Wl TO1
IF GOTO Trigger 10

o - o

Figure 217 Branch Table — Block 3

As soon as CMDO occurs, the infinite loop of the Idle block will be left,
and the sequence will execute the Measure block

The sequence now shows that branches have been inserted.
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Detail Mode Sequence Editor

CMD
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1 Da..in [din]| [ 2 Da.u=s [4.o0ut)

START [Tnic | [ravsE |

Block: 1
Length: 80

Fayload [PrES11 £S5 || [PRBES11 ES5 |
Block: 2 ® 5\1}3

Length: 80

Idle [FavsED | |pausE |
Block: 3 ® THF

Length: 80

Measure [ TEsToL || |2 TESTOD1 |

Block: 4
Length: 80

Final [tmzT | [eansE

Block: 5
Length: 80

Figure 218 Sequence With Branches on Events

If you now run the test, you can terminate the Payload test by clicking
the CMD 1 radio button. You can then resume the test by clicking the
CMD 0 radio button. Block 4 and block 5 will be executed, and the test
will finish.

More examples can be found in “How Do I Use Events?” on page 414.

How to Identify the Active Block

To monitor the sequence execution while the test is running;:
1 Open the Detail Mode Sequence Editor.
2 Observe the color of the blocks.

When a test is running, you can see which block is currently executed.
The display is updated every second. To change color, the block
execution time must hence be longer than one second.
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Black: 1 n
Length: 512
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Black: 2 512 wectors| |512 wectors ® —
Length: 12 J
khica | ¢ 1 E ]
Black: 3 G512 vectors| |512 wectors ® e
Length: 512

Figure 219 Indication of Currently Executed Block (Block 2)

NOTE This feature is only supported on systems that contain data modules
for 3.35 Gbit/s, 7 Gbit/s, or 13.5 Gbit/s.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006 327



328 Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



Creating and Editing Segments

The stream of generated and expected data is defined by the data
sequence. A sequence is built up of blocks. Each block references one
data segment for each DUT data port.

The two different types of data segments are pseudo segments and real
segments (see “Data Segments” on page 80).

Real segments can be created and modified manually. This chapter
explains how this is done. See:

e “How to Create a New Segment” on page 330
* “How to Edit a Stored Segment” on page 341
Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,

Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

If not, you can download it from the web through
* http://www.agilent.com/find/81250demo

e In the Tutorial, select “Creating the Test Data Pattern’.
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How to Create a New Segment

Four types of real segments can be created and edited with the
Segment Editor:

* Memory segments.

Memory segments contain a user-defined data pattern.

* PRBS

PRBS segments contain pseudo random data in bit stream format.
Pseudo random data is defined by the generating polynomial.

* PRWS segments

PRWS segments contain pseudo random data in word stream
format. Pseudo random data is defined by the generating
polynomial.

e SFI5 segments.

SFI5 segments contain PRBS data formatted according to the SFI-5
standard.

NOTE Any new or modified segment needs to be saved on disk before it can
be referenced in a block.

For details see:

e “How to Start Creating a New Segment” on page 331
* “How to Create a Memory Segment” on page 332

* “How to Create a PRBS/PRWS Segment” on page 339

* “How to Save a New or Changed Segment” on page 341

330 Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



How to Create a New Segment Creating and Editing Segments

How to Start Creating a New Segment
To start the New Segment dialog:

1 Open the File menu and choose New Segment.

You start with the defaults as shown in the figure below.

Hew Segment

Segment Pool:

Segment Mame: |

Segment Type: | Mernon =1
State Coding: |01 =
width: [E Tracels
Length: [B0 ectords)

Ok I Cancel | Help |

Figure 220 New Segment Window

If the Detail Mode Sequence Editor or the Data/Sequence Editor is
displayed, you can also open the context menu of the segment you
wish to replace and choose New Segment. If you enter the New
Segment dialog this way, the block and port characteristics are
already filled in.

2 Choose the Segment Pool.

Segments in the GlobalSegments pool can be accessed from every
present and future setting of the ParBERT system. Segments in the
LocalSegments pool can only be accessed from the currently active
setting.

Local has the advantage that all the segments used by a setting can
be easily identified. This supports the export of a setting and its
segments.

Global is recommended if you use a segment in several settings and

do not wish to store multiple copies.

3 Enter or edit the Segment Name.

TIP Enter a name that explains the contents or purpose of the segment.

4 Choose the Segment Type.

Type “Memory” means that a freely programmable pattern is stored
in the database.

Type “PRBS” or “PRWS” means that an algorithm is used for
generating a pseudo random bit or word stream. You can choose
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between pure and distorted PRxS. Pure PRxS data is generated at
runtime by hardware feedback shift registers built into the modules.

Type “SFI5” is a special type of a pure PRBS/PRWS segment. It
specifies pseudo random data that is formatted according to the
SFI-5 standard. This type of segment can only be used for E4861B
modules. These modules are capable of generating formatted
random data. For details see the manual Testing SFI-5 Devices.

NOTE PRWS segments are mainly used for testing multiplexers/demultiplex-
ers. The first terminal of the DUT input port (counted from top to bot-
tom as shown in the Connection Editor) gets the first state of the
generated random sequence, followed by the next lower pin, and so on.
If you had set up a 4-bit port and bit count starts with one, the first
terminal would receive bit 1, 5, 9, and so on.

This fashion of sending the data to the channels allows you to connect
the port terminals to the frontends in arbitrary order. You need only
take care that your physical cable connections correspond exactly to
the connections shown in the Connection Editor.

For details see also “Appendix B: PRBS/PRWS Data Segments” on
page 447.

How to Create a Memory Segment

Start the New Segment dialog (see “How to Start Creating a New
Segment” on page 331).

Once you have decided to create a new memory segment and where to
store it (see also “How to Start Creating a New Segment” on
page 331), fill in the remaining fields:

Segment Pool: | LocalSeqments =
Seament Mame: | Init Sequence

Segment Type: [ Memory =]
State Coding: [ =
width: |4— Trace(s]
Length: ITB— Wector(z]

Cancel | Help |

Figure 221 New Segment Window for Creating a Memory Segment
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1 Specify the State Coding. Choices are 01 or 0x1.

The state coding 01 specifies that every bit of the segment occupies
one bit in memory. This is adequate for all data segments to be
downloaded to generator channels.

The state coding 0x1 can be used for expected data. This coding
enables the x-character used to denote don’t care bits. State coding
0x1 specifies that each bit of the segment occupies two bits in
memory.

2 Set the Width and Length of the new data segment.

The width represents the number of pins included in a port and
defines the number of traces.

The length is the pattern length and, thus, the number of vectors.

NOTE The length may exceed but must not be shorter than the length of the
block where the segment is going to be inserted.

3 Click OK.
This opens the Segment Editor for the newly specified memory
segment.
LocalSegments/Init Sequence on Port 1 ..
|2]1]o]
LocalSegmentsAnit Sequence -
Ox00 oo |~
021 11 10
0x2 11 10
0x3 001
x4 10 00
0x5 o1 00
0x6 111 1
0x7 011 1
0:8 0111
0:9 o011
Oxa o1 1 1
Oxb 111 1
Dxc 0110
Oxd 00 o0an |

Figure 222 Segment Editor Window

The window shows the specified vectors (horizontal lines) and traces
(vertical rows).
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Characteristics of the Segment Editor Window

The Segment Editor window has three active areas:
* An area for vector operations
* An area for trace operations

¢ The data edit area

Area for Trace Operations

LocalS5 egments/Init Sequence on Port 1 ___ | .Elil
3] 2] 1]o]
LozalS egmentz/nit S eguence -
040 Moo=
0=1 11 1 0
02 o Data Edit Area
0x3 o010 |1
04 10 |
x5 ﬁ
0=E 11 1 1
0=7 o1 11
0=8 o1 11
0=9 o011
Oxa o1 1 1
(b 11 1 1
Ko 0110 |
d oo o0 a0 .

Area for Vector Operations

Figure 223 Segment Editor Window Areas

Each of these areas has its own context menu, indicated by the cursor
changing its shape when placed over the areas.
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How to Use the Segment Editor's Vector Operations Area
Clicking a vector address highlights that vector.

Dragging the cursor across several vector addresses highlights a block
of vectors.

The context menu is opened by clicking with the right mouse button. It
provides the following options:

E LocalSegments/Init Sequence on Port 1 .. [HlI=] E3
BEE

LaocalSegmentsdnit Sequence

=

|»

fem R e
|.ﬁ

oo o0 o0 o0 oo ooooooB

Decimal

22 |5

: ~" Hexadecimal
Octal

=

=

Insert Wectars ...

=

Delete Vectors ..

=2

GoTo..

2

o o o o o o o o o oo o000
o o o o o o o o oo oo o O
o o o o o o o o oo oo o O

Figure 224 Segment Editor — Context Menu for Vector Operations
The available options are:
¢ Change the address display format (decimal, hex, or octal)
* Insert or delete highlighted vectors in the table

e Jump to a certain vector address
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How to Use the Segment Editor’s Trace Operations Area
Clicking a trace number highlights that trace.

Dragging the cursor across several trace numbers highlights a block of
traces.

The context menu is opened by clicking with the right mouse button. It
provides the following options:

Local5egments/Init Sequence on Port 1 __. EE
 Binary _ﬂ
LocalSegment  Hexadecimal

1 Octal T:
1 " Trace View i}
2 Prart Wiew i}
3 Terminal Wiew 1]
4 Channel Yiew ]
5 Inzert Traces ... i}
[ Delete Trace ... i}
7 ooooaq
g oo o0
9 oo o0
1a oo ooaq
1 ooooaq

12 o000

13 ooooaq |

Figure 225 Segment Editor — Context Menu for Trace Operations
The available options are:

* Change the data display format.

In binary mode, each trace has its own column. In hexadecimal
mode, four traces are combined in one column (range 0 to Fj ). In
octal mode, three traces are combined in one column (range O to

7OCt)’

e Display the port, defined terminals or connected channels instead
of trace numbers (available if you have started the Segment Editor
by clicking a segment in the Sequence Editor).

* Insert new or delete highlighted traces in the table.
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How to Use the Segment Editor's Data Edit Area

Clicking a bit highlights that bit. With the spacebar, you can toggle
from zero to one and vice versa.

Dragging the cursor across several bits highlights a block.

The context menu provides the following options:

B GlobalSegments/MIRKD [ [O]x]
32|10
Global3egments/ MIRKED

: .

[ SEGHENTEDITOR |

" Binary
Hexadecimal
Octal

[Copy

Paste

Ingert ...

Find ...

[Fa = R S-S I U R I e

-y
=

Serialize

—y

Coding

—
ma

Froperties

- =4 =24 =2 o o o = =2 O o0 o O O

a2 o o0 O 24 24 a4 O D 4
P T = T e T e T S S S S S S Y

—
%)

l

Figure 226 Segment Editor — Initial Context Menu for Editing Data
The available options are:
* Change the data display format (decimal, octal, or hex)
* Insert or delete highlighted vectors or traces
* Find a certain pattern within the segment
* Convert a parallel segment to serial or a serial segment to parallel
* Change the state coding

* Review the segment’s setup information, but don’t change it
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338

Figure 227

NOTE

Cursor keys

Page Up/Down keys

Home key

How to Create a New Segment

If you have highlighted a block of data, the context menu provides
additional options.

SEGMENT EDITOR

" Binary
Hexadecimal
Octal

Copy
Paste

Inzert ...

Find ...

SetTo..

Mirror 3
Inwert

Serialize

Coding

Froperties

Segment Editor — Extended Context Menu for Editing Data
The additional options are:

* Copy the block to the clipboard (it can then be pasted somewhere
else).

* Set the whole block to 1, or 0, or don’t care (the latter only if the
state coding is 0x1).

e Mirror the block contents horizontally or vertically.
* Invert the bits contained in the block.
You can also paste captured data from the Error State Display. For

details see “How to Transfer Captured Data Into a Segment” on
page 372.

Segment Editor Keyboard Shortcuts and Defaults

The cursor movement is from left to right and from top to down. If a
block is highlighted, the cursor only moves within that block.

The Page Up and Page Down keys allow to scroll vertically through the
data segment. Step size is the number of lines actually visible in the
editor window.

The Home key moves the cursor to the vector number 0x0 in
hexadecimal (equals decimal 0) and the highest trace number.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



How to Create a New Segment Creating and Editing Segments

End key The End key moves the cursor to the highest vector number and trace
number 0.

Insert key The Insert key can be used to insert vectors (rows) or traces (columns)
in the table.

Delete key The Delete key can be used to delete highlighted vectors or traces.

Scroll Bar The Scroll Bar at the right side of the editor window helps to position
the cursor in the middle portion of a large data segment.

Esc key To deselect a selection, press the Esc key or click outside the
highlighted block.

To highlight the whole segment, click the segment label.

How to Create a PRBS/PRWS Segment

Start the New Segment dialog (see “How to Start Creating a New
Segment” on page 331). Once you have decided to create a PRBS or
PRWS segment, the window changes:

Segment Poal: | GlobalSegments =1
Segment Mame: |FRES 11

Segment Type: |PRES =1
Palyrann: |2™151 =

&+ Momal ! Jnverted
PR=S Type: | Pure PRS =1

Cancel | Help |

Figure 228 PRBS/PRWS Segment Specification Window
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If you have chosen the Segment Type SFI5, you have the following

options:
Segment Poal: | Seaments =]

Segment MName: | SFI5_02

Segment Type:

Palyriarm: [ 2151 =]
& Momal © |nverted

Framing Bytes: 113101101111 0110001 01000007 01 000

Expanded Header: 1N Moo ooiolo

Ok I Cancel | Help |

Figure 229 SFI5 Segment Specification Window

1 Choose one of the available Polynomials.

The polynomial defines the complexity of the pseudo random data.
The available PRBS/PRWS polynomials are 2°-1 through 2°-1,
223_1 and 231-1.

2 Select Normal or Inverted.
If inverted is selected, the PRBS/PRWS is output in inverse mode.
3 Choose the PRxS Type (not applicable to SFI5 segments).

The options are:

Pure PRxS

Errored PRxS
Variable Marker Density

Extended Zeros/Ones

NOTE Pure PRxS do not consume data memory of the channels. Such data
is generated at runtime by the hardware.

If you select a distorted PRBS/PRWS, the polynomial defines also its
memory consumption. A distorted 215_1 PRBS/PRWS, for example,
uses 32767 words of memory.

For the PRBS/PRWS polynomials 223_1 and 231-1 only pure PRxS is
supported.

If you have chosen a non-pure PRxS, an additional parameter needs
to be set. For details see “Appendix B: PRBS/PRWS Data Segments”
on page 447.
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4 Framing Bytes and Expanded Header are only applicable to SFI5
segments. They refer to the SFI-5 data transmission protocol. You
can edit the Expanded Header, if desired. For details see Some
Characteristics of SFI-5 in the manual Testing SFI-5 Devices.

5 Click OK to finish creating the PRBS/PRWS segment.

How to Save a New or Changed Segment
To save a new or changed segment:
1 Open the File menu

2 Select Save Segment to save the segment under its original name
and in its original pool.

Alternatively, you can also click Save Segment As to save the
segment under a new name or in a different pool.

See also “Sawve Segment” on page 157 and “Save Segment As” on
page 157.

How to Edit a Stored Segment

To view or edit a stored segment, you have to select that segment from
the pool of segments.

For details see:

“How to Select a Segment” on page 342

“How to Edit a Memory Segment” on page 343
“How to Edit a PRBS/PRWS Segment” on page 353
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How to Edit a Stored Segment

How to Select a Segment

1 Click the Segment Editor icon.

Alternatively, you can also choose Open Segment from the File
menu.

The Open Segment window appears. It shows all the stored

segments:

| Seqments, =1

Look in:

DE| Data?
Init Sequence
Inputl
FREST
Sample_as

Segment name:

Figure 230 Open Segment Window

NOTE

342

You can restrict the list to show only the LocalSegments or

GlobalSegments pool. See also “How to Start Creating a New
Segment” on page 331.

2 Select the Segment you wish to view or edit.

3 Click OK.

This opens the Segment Editor.

You can also open the Segment Editor directly by double-clicking a
segment in the Detail Mode Sequence Editor or Data/Sequence Editor.
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How to Edit a Memory Segment

After selecting a memory segment, the Segment Editor shows the data

pattern:
LocalSegments/Init Sequence on Port 1 ..
32 1]g]
LocalSegmentsAnit Sequence -
Ox00 oo |~
0x1 1T 1 1 0
0x2 1T 1 1 0
0x3 o o010
0=4 1 000
0x5 o1 00
0xE T 1 11
0=7 o1 11
0x8 o1 11
0=3 o011
Oxa o1 11
Oxb T 1 11
Dxc o110
Oxd oo 00 -

Figure 231 Segment Editor Window

For details on how to operate the Segment Editor see “Characteristics
of the Segment Editor Window” on page 334.
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How to Convert a Memory Segment from Parallel to
Serial

This function largely supports the setup of multiplexer tests.

If you have opened a parallel segment (a segment holding more than
one trace), you can convert its contents to serial format (a segment
holding just one trace).

1 Open the context menu of the data edit area and choose Serialize.

GlobalSegments/MIRKO M=l E3

32110
Global3egments,/ MIRKD

D B1o01 =
1 o1 01
2 SEGMEMT EDITOR o1 0 1
E + Binary o1 01
4 Hexadecimal 01 01
5 Dctal 101 1
g Capy oo 10
7 Faste 01 01
£ Inzert ... L
3 = 11 01
10 Find ... 101 0
1 Serialize 1010
12 Cading 1 0 1 0
13 Properties L I

14 0o oo
15 oo ooaq

18 ooooaq .

Figure 232 Context Window for Editing a Parallel Segment

Alternatively, you can also choose Serialize from the Tools menu.
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2 Select the way you want to sort the data (Normal or Reverse).

Directior
@ " Reverse
HEEE [H EEEE M
|
nd * H
E| E|
’TI Cancel I Help I

Figure 233  Serialize Window

Each vector forms a data word. Trace 0 usually holds the LSB. The
leftmost trace holds the MSB.

— Normal: The data is sorted from LSB to MSB.
— Reverse: The data is sorted from MSB to LSB.

3 Click OK.

The following figure shows the result of a “normal” conversion:

Global5 egments/MIRKO M=l E3

0
Global3egments/ MIRED

0 1=
1 0
2 1
E 0
4 1
a 0
& 1
7 0
8 1
] 0
10 1
11 0
12 1
13 0
14 1
15 0

16 1 LI

Figure 234 Serialized Segment

The segment length is now the original length X the number of
traces.

4 Save the segment (see “How to Save a New or Changed Segment” on
page 341).
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How to Convert a Memory Segment from Serial to
Parallel

This function largely supports the setup of demultiplexer tests.

If you have opened a serial segment (a segment holding just one trace),
you can convert its contents to parallel format (a segment holding
several traces).

1 Open the context menu of the data edit area and choose

Deserialize.
GlobalSegments/MIRKD M=l E3
i
Global3egments/ MIRKED
0 =
1 a
2 1
| EEEET
4 " Binam T
5 Hexadecimal u
B Octal 1
7 Gory a
£ Fagte !
9 i]
10 Inzert ... ]
1 Find ... 0
12 1
13 Coding a
L Properties 1
15 i]
16 1
~|

Figure 235 Context Window for Editing a Serial Segment

Alternatively, you can also choose Deserialize from the Tools menu.

346 Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



How to Edit a Stored Segment Creating and Editing Segments

2 Enter the number of traces you wish to split the data into.

Serial Parallel
E|
E Deserialize stream inta rE_ traces
E Start deserialization on trace ID_
E|
»
EI Example: Start 1
-4
st s 1 3210
i LEER
[ GWAER
BAfA{0
(u] 4 I Cancel I Help I

Figure 236 Deserialize Window

The number of traces has to be an integer fraction of the segment
length. All the resulting traces will be of equal length. The converter
does not patch any missing data.

3 Set the start position of the first bit.

You can start the deserialization at any of the specified traces. The
example shown in the window illustrates what happens, if you do
not start at trace 0.

Setting an individual start position allows you to adapt the
conversion to a demultiplexer that does not provide the first bit of
the serial data stream at the pin connected to trace 0.
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4 Click OK.

The following figure shows the result of a conversion into four
traces, starting at trace O:

B GlobalS egments/MIRKD M= E
3210
Global3egments/ MIRKD

| »

w0 - m e L R O

o o o =2 2 a2 aoo o 2o o oo
L B e R e e e = R == T e T e S e Y e R e o

o 0O 0O 4 O 0O &80 4 4 4 0O &0 4 4 4
P = T = T = T = T = T == R R S S S U U Ry

Figure 237 Deserialized Segment

The segment length is now its original length divided by the number
of traces.

b Save the segment (see “How to Save a New or Changed Segment” on
page 341).
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How to Locate a Data Pattern Within a Segment

With the Find function, you can locate data patterns contained in a
memory segment.

1 Open the context menu of the data edit area and choose Find.

Globals egments/MIRKD [ (O]

3210
Global3egments/ MIRKED

0 B0 =
1 o1 01
2 a1 01
3 | IEEENETGE o oo
4 +" Binary o1 01
i} Hexadecimal 1T 011
6 Octal [ N ]
7 [Coapy o1 01
g Eagte a1 01
El Inzert ... T
— Lo
1 101 10
12 Senalize 101 0
13 Coding 1110

14 Properties ooooooo |
15 oo oan

16 oo oo LI

Figure 238 Context Window for Editing a Segment
Alternatively, you can also choose Find from the Edit menu.

2 Enter the pattern you wish to locate.

Find [0010 N [
Searchin [Wectors) =1 Mext |

Previous |
Cloze |

Figure 239 Find Window

Depending on the current data representation, you can search for
binary, hexadecimal, or octal patterns.
3 Decide on searching in vectors or traces.

If you are searching vectors, the length of the search pattern must
not exceed the width of the segment.

If you are searching traces, the length of the search pattern must
not exceed the length of the segment.
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4 Click First.

GlobalS egments/MIRKD M[=1E3
32/1 0
GlohalSegmwents/ MIRKD
0 0101 S
1 o1 o7
2 01 0o
E 010
4 o1 o1
5 011
:
v o1 o7
8 01 01
Find 070 |
Searchin [Vectors) | Mext |
Previous |
Claze |
|

Figure 240 Searching Vectors

The first occurrence of the pattern is highlighted.
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b Click Next to search for the next occurrence, or Previous to move
backward.

Searching traces returns the following result:

Global5 egments/MIRKO O]
321 |0
Global3egments/ MIRED
0 o flo 1 =
1 0 gm0 1
2 [ 1 I
3 [ 1 I
4 0 gm o1
5 101 1
3 oo 10
7 o1 01
g
Find [11111 =1 First |
Search in I Trace(z] _—I
Presvious |
Cloze | e
16 oooao
=

Figure 241 Searching Traces
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Search direction The search direction depends on whether you search through vectors
or traces (see also the figure below):

e Search vectors: Starts at vector 0, leftmost trace. Continues from
left to right. After trace O is reached, the search proceeds to the next
vector, leftmost trace.

* Search traces: Starts at leftmost trace, vector 0. Continues from top
to bottom. After the last vector is reached, the search proceeds to
the next lower trace.

Width
(—/%
Segment x Segment x
nrn
| T
Length o
Search vectors Search traces

Figure 242 Search Algorithm

Search pattern memory When you open the Find dialog, you may wish to search for a pattern
you have already searched for in a previous session.

To support this, the software keeps a list of the previously used
patterns:

Find [ 1010 = First |
1111 +

101000 M
Presvious |

Searc

100100

100071001 = Close I

Figure 243 List of Previously Used Patterns

Simply choose from that list.
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How to Edit a PRBS/PRWS Segment

After selecting a PRBS/PRWS segment, the Segment Properties
window shows the specification:

Seament Padl; | GlobalS egments =1

Sregment Hame: |PHES 11

Seament THpe: |FRES =1

Palyrarm: [2™114 =
" Momal & Inverted

PR*S Type: | Errored PR =S |

Errars: IS—

Cancel | Save.ﬂ.s..l Help |

Figure 244 PRBS/PRWS Segment Properties Window

You can now change the parameters. For details see “How to Create a
PRBS/PRWS Segment” on page 339.
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Using the Data/Sequence Editor

The Data/Sequence Editor combines the functions of the Detail Mode
Sequence Editor and the Segment Editor.

The Data/Sequence Editor can be used to:

* Inspect all details of the test sequence including data patterns
¢ Change the test sequence

¢ Change block characteristics

* Inspect and change the segments contained in the blocks

The Data/Sequence Editor is particularly useful on a system equipped
with a high resolution video screen because it eliminates the need for
switching between the two standard editors.

The procedures for editing data are basically the same as incorporated
in the Sequence Editor and the Segment Editor.

This chapter comprises the sections:

* “How to Start the Data/Sequence Editor” on page 356

* “How to Customize the Data/Sequence Display” on page 358

* “How to Change the Sequence or Edit Segments” on page 361
Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,

Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

If not, you can download it from the web through
e http://www.agilent.com/find/81250demo

4 In the Tutorial, select “How to Use the Data/Sequence Editor”.
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How to Start the Data/Sequence
Editor

To start the Data/Sequence Editor:

1 Select Data/Sequence Editor from the Go menu.

Contents of the Data/Sequence Editor
Window

The Data/Sequence Editor identifies:

* The DUT i/o ports that have been set up

* The terminals that have been set up within the ports

* The blocks that form the test sequence

* The block markers that indicate generated triggers, analyzer
synchronization, and sequence changes on events

* The loops that repeat single or groups of blocks
* The segments that have been included in the blocks

* The data patterns stored in the segments
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How to Start the Data/Sequence Editor Using the Data/Sequence Editor

All this is shown in one window.
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Figure 245 Data/Sequence Editor Window

NOTE Note that the Data/Sequence Editor provides vertical scroll bars for
each block and an overall scroll bar for the sequence.
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How to Customize the Data/Sequence Display

How to Customize the
Data/Sequence Display

You can adapt the display to your preferences by changing:
* The width of the columns

* The height of the blocks

* The address display format

* The labeling of the displayed traces

How to Change the Width of the Columns

To view more or less columns (ports):

1 Move the cursor onto the vertical line that marks the column border.

The cursor changes its shape.

2 Hold the mouse button depressed and drag the border line
horizontally.
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How to Customize the Data/Sequence Display Using the Data/Sequence Editor

How to Change the Height of a Block

To view more or less blocks:

1 Move the cursor onto the horizontal line that marks the lower block
border.

The cursor changes its shape.

2 Hold the mouse button depressed and drag the border line

vertically.
i#8 Data/Sequence Editor
EMDG. 0 1. Data.IN)| 2 Databus [(OUT] STETO
o 2|8 HHEHE
I B B|B|B
| | u | u|ufu
6 FlEIF|A Loops
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Oxa 0 0 0O 1 E
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Oz |0 0O 0O 0 PAUSE
Oxd 0 0 0O 1
Oz (1 0 0O 0
Oxf 0 0 0 1 E v
2 Pay.ad |PRBST | &
Type: Type:
B0 1 FRes PRES
0x1 Flaeads Flaah Sandw S Sivam
Fandwm B .
Ox2 Polynom:
i 11 -1
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0x4 0 0 0 0 00D oo |~
3]

Figure 246 Customized Data/Sequence Editor Window
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How to Change the Format of Displayed
Addresses

An important difference between the Data/Sequence Editor and the
Segment Editor is the meaning of the vector address column at the
left-hand side. While the Segment Editor always displays the actual bit
vector address in the segment, the Data Sequence Editor displays the
clock cycle number at a certain point of time.

If a port uses clock frequency multiplier 1, one vector will be displayed
per row (i.e. per cycle number). If another port uses frequency
multiplier 4, then four rows of the data segment will occur per cycle
for this port. In other words, this port will receive/send four bits for
every terminal, while the first one only receives/sends one per
terminal.

To change the bit vector/clock cycle number format:

1 Open the context menu of the address column by clicking on it with
the right mouse button.

2 Choose from the menu one of the following options:
Decimal, Hexadecimal, or Octal.

Note, that this menu can also be used to jump to any address within
the current block by choosing the Go to option.

How to Change the Labels of Displayed
Traces
To change the view of traces:

1 Open the context menu of the port/terminal display area by clicking
on it with the right mouse button.
2 Choose from the menu.

Choices are: Trace View, Port View, Terminal View, Channel View
(see “Data Format” on page 166).

Note, that this menu can also be used to insert or delete highlighted
traces.
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How to Change the Sequence or
Edit Segments

The Data/Sequence Editor combines all the functions of the
* Sequence Editor
* Segment Editor

That means, it does not only provide the same capabilities, it also
works the same way. In fact, the Data/Sequence Editor just invokes
procedures that are already known from the other two editors.

How to Change the Sequence
Characteristics

To change the sequence:

1 Open the context menu of a block label by clicking on it with the
right mouse button.

BLOCK.

Ihzert Black Before
Inzert Black After

Copy Block,

Cut Block

Paste Block Before
Paste Block After

Enable Trigger

Enable Sync
Edit Sync

W avefarm Wiewer

Edit Events
Yiew / Edit Branches

Set START Label

Properties

Figure 247 Block Context Menu
You have all the options the Sequence Editor provides.

2 Choose the required action from the menu.

For details please refer to “How to Add, Move or Delete Blocks” on
page 305.

If you wish to change the loops in your sequence, please refer to “How
to Create and Change Loops” on page 313.
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Figure 248

How to Change the Sequence or Edit Segments

How to Replace a Segment

To replace a segment by another one:

1 Open the context menu of a segment label by clicking on it with the
right mouse button.

Mew Segment
Select Segment

Pause
Expected O
Expected 1

Segment Context Menu

You have all the options the Sequence Editor provides. They depend
on the selected type of measurement and on the type of port — data
input port or data output port.

2 Choose from the menu.

For details please refer to “How to Replace the Current Segment”
on page 309.
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How to Edit the Contents of a Segment

For changing the contents of a segment, you have all the options the
Segment Editor provides.

You can change individual bits or highlight rows, columns, or
selections and change their contents using the context menu.

i*8 Data/Sequence Editor M= 3
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“0 O(0|D0|D
ot i
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u u u u
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4 o 0.
5 1 1 -
2 Pay.adg/PRBST] PRES11 < =
i Type: Type:
PRES PRES |
1 Flaadts Flraadks Fanchm Ff Siaam
Fandan 5 .
2 Polynom:
: Siraan 111
Poly 5 Logic:
4 2 1:‘ -1 Inverted
5 Logic: SubType:
Inverted PRES with 5 inserted enars
B SubType
7
PRES with
g 5ingerted s
q elrors - 2
e Sample_az Sample_az -
o1 1 11 1 1 |
11 1 11 11
2 1 1 11 11
a1 11 11
4 o0 ooaoon o d |

Figure 249 Data/Sequence Editor — Highlighted Column

For details please refer to “How to Use the Segment Editor’s Data Edit
Area” on page 337.
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Running the Test

Once the Sequence is complete, you are ready to run the test.

Device Tests can be started and stopped from the user interface. They
can also be started and stopped by an external signal applied to the
EXT INPUT connector of the master clock module.

NOTE Before starting a test, it is recommended to check the parameter
settings of the ports and channels.

To be successful, generated signals must fit to the data formats,
voltages and impedances of the DUT. Analyzer sampling point delays
must take the signal traveling and processing time of the DUT into
account.

This chapter informs you about:
* “How to Download the Test Sequence” on page 366
* “How to View BER Test Results” on page 366
* “How to Start/Stop the Test” on page 368
Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,

Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If installed on your system, you will find it in the Windows start menu
under Programs — Agilent 81250 Tutorial.

If not, you can download it from the web through
e http://www.agilent.com/find/81250demo

* In the Tutorial, select “Running the Test and Displaying the
Results”.
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Running the Test How to Download the Test Sequence

How to Download the Test
Sequence

To download a sequence to the modules:
1 Click the Prepare button of the tool bar.

= Downloading ensures that the test sequence is formally correct and
vl can be executed.

NOTE Downloading is especially important, if you have changed the type of
measurement, because pseudo segments like Acquire, Expected 0 and
so on apply only to certain tests (see “How to Replace a Segment by a
Pseudo Segment” on page 311).

Downloading also prepares the Agilent 81250 system for immediate
start on a trigger event.

The sequence is also downloaded to the modules when the Run button
is pressed. But downloading a complex sequence can take some time.
In the meantime there is no output signal generated, nor any input
signal captured.

How to View BER Test Results

If the test has been set up for measuring the bit error rate:
1 Click the Bit Error Rate Display icon in the tool bar.

This opens the Bit Error Rate window.
I Al

NOTE You can also open this window if you have set up a test for Compare
and Capture or for Compare and Acquire around Error.
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How to View BER Test Results

Bit Error Rate - Port 2: Data

Running the Test

2 Drag the right- or left-hand border to view all the columns.

Once the test is running, the window is continually updated. It is
therefore recommended to open this window before starting the
test. You can then see the results from the beginninig.

Time Since Start:00:00:00 Fieset Part Fieset Al |
Port 2: Data | Actual Mumber | Actual Number Actual Bit Accum. Number| Accum. Mumber]  Accum. Bit
Tem |‘( Bt | g of Bits of Errors Error Rate of Bits of Errors Error Rate
1: Datal B F |  0.000000e+000 |0.0000002+000 |0.0000002+000 |0.000000e+000 |0.000000=+000 |0.000000e-+000
2: Datal B Fr | 0000000e+000 [0.000000e+000 |0.000000e+000 |0.000000e+000 |0.000000e+000 |0.000000e+000
Summary |D.DDDDDDB+DDD |D.DDDDDDB+DDD | 0.000000e-+000 | 0.000000e-+000
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Figure 250 Bit Error Rate Display

TIP

The resulting BER is shown as actual and accumulated values per
terminal and port. The elapsed time since start of the measurement is
also displayed.

The symbols in the check column have the following meanings:

Red square Test stopped

Egg timer Synchronization in progress
Green triangle Test running

Red circle Synchronization failed or was lost

If the synchronization failed, the results for this channel are invalid.
You have to stop and restart the test or at least reset the respective
channel.

All counters can be reset at any time, either individually per terminal
(R buttons in the Rst column), or per port (Reset Port button) or all at
once (Reset All button).

There is a summary line at the bottom. By clicking the marker in the
S column, terminals can be excluded from or included in the summary
line.

The sequence of the columns can be customized. To move a column to
a different position, click the column header with the left mouse
button and drag the column horizontally to the desired position.
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TIP

I = !|Flunning

How to Start/Stop the Test

How to Start/Stop the Test

To start the test:
1 Ensure that the frontends are connected to the DUT.

The Connectors On/Off button can be used to disconnect all
frontends (by switching relays inside the frontends) and to re-
establish the previously specified connections.

2 Click the Run button.

If the test has been set up to be controlled by an external start trigger,
the user interface will display HALTED and the system will wait for
that trigger. If not, it starts immediately.

The test will run until the test sequence is completely executed or the
capture memory is full or, if it is controlled by an external stop trigger,
until the trigger is set—whichever comes first.

You can monitor the sequence execution with the Detail Mode
Sequence Editor. See “How to Identify the Active Block” on page 326.

If the test sequence includes an infinite loop, stop the test by clicking
the red Stop button.

Clicking the Stop button is also required, if the status Finished is
displayed.
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Viewing Generated and Captured Data

After running one of the tests

e Capture Data

* Compare and Acquire around Error
* Compare and Capture

you can review the captured data.

After running one of the tests Compare and Acquire around Error or
Compare and Capture you can also investigate errors, the pattern
around errors, and generated data.

The results of a bit error rate measurement are displayed in the Bit
Error Rate window (see “How to View BER Test Results” on page 366).

This chapter informs you about:
* “How to View Captured Test Results” on page 370

* “How to View Waveforms” on page 376
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How to View Captured Test
Results

Captured data as well as errors can be visually checked in the Error

State Display.

How to Start the Error State Display

To open the Error State Display:
1 Click the Error State Display icon of the tool bar.

— Alternatively, you can also open the View menu and choose Result

e Displays.

The Error State Display identifies the DUT output port and shows the
memory contents of the analyzer channels.
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How to View Captured Test Results Viewing Generated and Captured Data

How to Operate the Error State Display

The Error State Display has three display modes. It can show:

* Captured Data: Shows what has been captured.

* Compared Data: Shows captured data where errors are highlighted.

e Error Data: Shows errors only.

State List 1: Databus oy ] S
1/0
0x0 [ =
0x1 oo
042 o1l
0x3 0o
04 01
0x5 0o
06 01
047 01
048 01
0x9 0o
Oxa 11
Oxb 10
Onc 1 0
-
Memory Go to error
Im Firat | [ [=H | Ereyvious I

Figure 251 Error State Display in Capture Mode

The window has two active areas with context menus—the address
column and the data display box.

In the address column, you can change the address display format
(choices are Decimal, Hexadecimal, or Octal) or choose the Go to
option to specify the start address of the display.

In the data display box, you can change the data display format.
Choices are Binary, Hexadecimal, or Octal.
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In binary mode, each trace has its own column. In hexadecimal mode,
four traces are combined in one column (range 0 to F,.,). In octal
mode, three traces are combined in one column (range 0 to 7,.().

State List 2: Databus =
3 | 2 | 1

o O
*

[ R [ IO g O = N I T Y T I e
| »

—y
=)

11
12

corEH~rEEERECc-E-E~-=E

BEEE oo oo oo oB

o Y e O Y e Y e Y e Y e Y e Y e N s Y e Y e Y e
o Y e O Y e Y e Y e Y e Y e Y e N s Y e Y e Y e

-

Go to error

First | Mext |F'revious|

Figure 252  Error State Display in Compare Mode

In Compare mode, the window provides three Go-to-Error buttons to
move quickly from one error to the next or previous.

How to Transfer Captured Data Into a
Segment
Captured data can be saved in a data segment.

This makes it possible to use the response of a device as a reference for
future devices of the same kind. If the segment with the captured data
is used to specify the expected data for tests to come, the system
precisely measures all deviations from the gold standard.

There are two ways to transfer captured data into a segment. You can:
e Save the captured data as a new segment.

* Copy the captured data to the clipboard and then paste that data
into a segment.
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How to View Captured Test Results Viewing Generated and Captured Data

How to Save Captured Data as a New Segment

To convert captured data to a new segment:

1 When the Error State Display is active, open the File menu and
choose Save Segment As.

2 Enter the new segment’s file name.
3 Click OK.
NOTE Before using the segment for interpreting received data, check and, if

necessary, change the state coding (see “How to Create a Memory
Segment” on page 332).

How to Copy Captured Data Into a Segment

To copy captured data into a new or existing segment:
1 Put the Error State Display in Capture mode.

2 Drag the cursor across the trace numbers.

This highlights all the captured data. You can of course also
highlight a data section.

State List 2- Databus [_ (O]
D ;
1
5 —
3
4
5
G
7
a
]
10
11 I
12 I LI
Memory Go to error
m Firsh | [t | Freyinus I

Figure 253 Highlighted Captured Data

3 Open the context menu and choose Copy.

This copies the data to the clipboard.
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4 Create a new memory segment (see “How to Create a New Segment”
on page 330).
When creating the segment, ensure that it is long and wide enough
to hold the pattern you wish to include.

5 In the Segment Editor, highlight the traces that shall get the data

pattern.

00 oo oo oo l=
=1 o000
0x2 o000
0x3 onoao
x4 onoao
x5 onononao
(1 o000
07 o000
=8 o000
0:9 onoao
Oxa oo o0 o
s onononao
(13 oo 0o
xd unnn_l

Figure 254 Empty Segment
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6 Open the context menu and choose Paste.

The result is shown below:

B LocaSeonents/Copt —— BEIED

7|e|s|4|3]2]1]0]
LocalSegments/Capl

0x00 o011 @looo =
0x1 00000000
0:2 00010000
023 (VI T T O O 4
Oxd 00010000
0x5 00000000
0x6 00010000
0x7 00010000
08 00010000
029 (VI T T O O 4
Oxa o011 0000
Oxb 00100000
Oxc 00100000

Oxd nnaaaunn_l

Figure 265 New Segment
Copied data that does not fit into the segment is ignored.

71 Save the segment.
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How to View Waveforms

Generated, expected and captured data can be displayed in graphical
form with the Waveform Viewer.

How to Start the Waveform Viewer

To open the Waveform Viewer:
1 Click the Waveform Viewer icon of the tool bar.

Alternatively, you can also open the View menu and choose Result
El Displays.

The Waveform Viewer identifies the test sequence and the ports:

Choose Window __.

wavelorm on Sequence block 2 [Fayload)

W aveform on Sequence block 3
W aveform on Sequence block 4 [Sync)
Wwiaveform on [nput Port 2 [Databus)

Pulzes

|

Figure 256 Waveform Viewer Selection Window

If you select a data block of the test sequence or a pulse port,
generated and expected data will be displayed in time mode. The
available resolution is the segment resolution, the unit is
nanoseconds (ns). This enables you to check the delays that have
been set up. Note that PRBS/PRWS data cannot be displayed in time
mode.

If you select a DUT output port (= analyzer input), the data will be
displayed in sample mode. This corresponds to the way the data
has been acquired. The total number of samples is the number of
captured vectors times the maximum factor of the FMR (see
“Frequency Multiplier and Segment Resolution” on page 67).

2 Choose from the menu.
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How to View Waveforms

Viewing Generated and Captured Data

Description of the Waveform Viewer Display

The Waveform Viewer comes up with a default configuration which
can be changed at will.

The figure below shows an example of a block which includes one data
input port (Dataln) and one data output port (Databus).

i4  Waveform Viewer on Block 3 M=l E3
Signal Valla) , , A B | | | !
Dataln Hh 3 )< ] )< 3 )< 0 )< 3 H
Databus Fih F )< a ]< F X 0 )< F J(
=
Kl LI
[0 neec/div. | a7 ng
Marker & [ 32 =lins '
— Al 1 1 1 1 1 1 1 1 I J
Marker B I £ E I J|_ B] 1 1 1 I I I I 1 I I
AtoB | 4 ng Firzt Sample Fange 0 ta BES ks Last Sample
Figure 257 Waveform Viewer in Time Mode

Two traces show the code transitions and the generated and expected
codes in hexadecimal format.

The display provides two markers, A and B. Their current position and
distance is indicated in the lower left-hand corner. They can be moved
with the verniers or by dragging their handles along the ruler.

The column Val(A) shows the codes at the position of marker A. The
literal \h indicates that these are hex codes.

The current resolution is 10 ns/div but can be changed.
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How to Operate the Waveform Viewer

The context menu provides the following options:

WaVEFORM DISPLAY

Zoom n
Zoom Jut
Wiew Markers

Small Signal Height
~ Medium Signal Height
Large Signal Height

Arrange Signals ...

~" Time Display
SampleiEplay

Figure 258 Waveform Viewer Context Menu
You can:
e Zoom in, zoom out, or view the area between the markers.
* Increase or decrease the waveform amplitudes.

* Rearrange the display.

To view additional or different data:

1 Click Arrange Stgnals.

The Arrange Signals Window appears.

Cancel |

Lwvailable Signals Dizplayed Signals

Drataln

I Diatalnd
D atabus0

Dratabus

Databusl
Clacks0

Eaririat | Hex -1

Help

Figure 2569 Waveform Viewer Arrange Signals Window

2 To view an item in the display, highlight it in the list of Available
Signals and click the right-arrow.

3 To remove an item from the display, highlight it in the list of
Displayed Signals and click the left-arrow.

4 To move an item in the list of Displayed Signals, highlight it and
click the up- or down-arrow.
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The result may look as shown below:

Wavelorm Yiewer on Block 3

Signal Wallh) A B

Ga s o e Yoyal

Databus Fih F )< i} )< F X a X F

L__

Databus0
Clocks0
Marker & [ 32 =lins
— ALt I 1 1 I I I I 1 ]
arker B | 36 LCI =T . " " . . . . " .
AtoB I 4 s First Sample Range 0 to BEG ns Last Sample

Figure 260 Waveform Viewer in Time Mode—Additional Waveforms

NOTE If you are viewing data input or pulse terminals and have sourced an
added channel (see also “How to Combine Generator Channels” on
page 266): The Waveform Viewer shows only the signal of the channel
that has a connector.
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If you have opened the Waveform Viewer for a data output port, it
shows the summary of the captured data and the individual channels
in sample mode. If error recognition was enabled, it shows also the
deviations from expected data.

Wavelorm Yiewer on Dutput Port 2

Signal Wallh) i)

Databuz [Ca 24h | |

Databus0[C
Dratabus1 [T L

Databus2 [C
Databus3 [C
Kl 2
[25 [168 sa
Marker & 110 = za
= 1 AL I I I 1 1 I I I |
MarkerBI‘I E 3 | . . . " " . . . !
At B -109 34 Firzt S ample Range Dta 1311 za Last Sample

Figure 261 Waveform Viewer—Waveforms in Sample Mode
The signals are identified as
* (Capt)—captured data,
* (Comp)—compared data,
* (Err)—error data.
The display is presently limited to 10 characters.

A zero line tells you that nothing was received or expected.
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How to View Waveforms Viewing Generated and Captured Data

The Arrange Signals menu now offers additional options: You can
select between captured, compared, and error data, and, thus,
compose an individual display.

The result may look as shown below:

i28  Waveform Viewer on Dutput Port 2

Sighal W alls) \ | A | | | 1 1

Databus (Ca Zh u

Databus [Er 2 o

Databus [Co 2h a

Diatabus0 [C

2
146 33
Marker A [ 121 =l sa
= | Al I 1 1 I I I I 1 ]

Marker B I'I E CC ] | | | | | | | | 1 1

AtmB|-120 34 Firzt S ample Range 0ta 1311 sa Last Sample

Figure 262 Waveform Viewer in Sample Mode—Additional Waveforms
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Using Auxiliary Functions

This chapter provides information on auxiliary functions which are
not directly related to test setup and execution. The following topics
are covered:

* “How to Compensate for Internal and External Delays” on
page 384—the description of the Deskew Editor

* “How to Deskew Optical Connections” on page 395—a guideline on
how to align the phases of multiple optical signals

* “How to Export/Import Settings or Segments” on page 399—an
explanation of the export and import functions

* “How to Execute Firmware Commands” on page 403—a nice
feature that allows you to send firmware commands to the
hardware and check the responses

e “How to Use the System Starter Utilities” on page 406—the
description of two tools for controlling tests on several systems in
parallel
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How to Compensate for Internal
and External Delays

Precise measurements require exact timing. Generated signals must
reach the DUT simultaneously, response signals must be captured at
the same point of time by all analyzers.

The Agilent 81250 Parallel Bit Error Ratio Tester supports timing
adjustments at the generator/analyzer connectors of the system, at the

input and output connectors of the DUT board, and even at the pins of
the DUT.

ouT

[ UT-board

pr—cR s acaa

_9?5':':__gmam_____@__g_ﬁ_"__-_

gen_cahle
gen DUT
an_DUT
an_iable
an_J

Figure 263  Supported Timing Adjustments
For this purpose, the ParBERT software provides three procedures:
Zero adjust  After installing new modules or after replacement of frontends a zero

adjust procedure has to be performed to synchronize the new
generators or analyzers with the ones already installed.

Cable delay To compensate for signal delays in the used cables, a cable delay
compensation procedure can be performed.

Cable and propagation delay To compensate for both propagation delays on the DUT board and
delays in the cables, a cable and propagation delay compensation
procedure can be performed.
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NOTE If any frontends or modules have been replaced or added to the
system, you must first run Delay Auto Calibration from the System
menu. This has to be done before the zero adjust and cable delay
compensation procedures are performed. For details see “Delay Auto
Calibration” on page 172.

Zero adjust, cable delay, and cable plus propagation delay
compensation are performed with the Deskew Editor.

NOTE If you need to deskew a ParBERT 43G system because modules or
frontends have been exchanged, some restrictions apply. See
“Additional Characteristics of ParBERT 43G Systems” on page 116.

Multi-Media Guided Tour, Tutorial and As an additional source of information, the Multi-Media Guided Tour,
Getting Started Tutorial and Getting Started provide a comprehensive overview of the
Agilent 81250 Parallel Bit Error Ratio Tester.

If it is installed on your system, you will find it in the Windows start
menu under Programs — Agilent 81250 Tutorial.

If not, you can download it from the web through
* http://www.agilent.com/find/81250demo

4 In the Tutorial, select “Establishing Uniform Signal Delays”.
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How to Compensate for Internal and External Delays

How to Start the Deskew Editor
To start the Deskew Editor:

1 Open the Go menu.

2 Click Deskew Editor.

Deskew Editor

Type

& Generators ) Analyzers ' Cable

Cable Adjustment:
| &l Connected
HeEsue Al Mone

ciMzc2 [0 _I? n: |
ciMzcz o H o |

Figure 264 Deskew Editor—Start Window

By default, the Deskew Editor identifies all the installed generator
channels and suggests a cable delay measurement.

The identification of a generator or analyzer channel is:

Cx My Cz (ClockgroupNumber — ModuleNumber — ConnectorNumber),
such as C1 M3 C4. See also “Identification of Hardware Resources” on
page 54.

How to Adjust the Instrument Connectors

Zero adjustment ensures that an edge produced by the generator
channels appears simultaneously at all generator connectors, and that
received data is sampled at all analyzer connectors at the same point
of time.

Prerequisites for Zero Adjustment

To perform this procedure, you need a reference cable with known
signal delay. This is a cable with two 3.5 mm(male) SMA connectors.
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For a system with an E4809A clock module, you need additionally the
deskew adapter kit.

NOTE Itis important that the original Agilent adapters are used, because
their delay is taken into account by the software.

Zero Adjustment Procedure

Once the Deskew Editor has been started:

1 Decide whether you wish to deskew generator or analyzer channels.
If you want to deskew all the installed channels, start with the
generators.

2 Click the Zero button in the Adjust field to select zero adjust.

The last measured delay values are displayed.

By default, all connectors are marked for the zero adjust. With the
None button you can deselect all and then mark just the new
connectors for the zero adjust procedure.

3 Click the Measure button.

For generators, the following window pops up:

Automated Deskew
Reference Cable Dielap |E ﬂ ns

[5eneratan Select | -1

Please enter the delay of your Reference cable,
connect Reference cable hetween the
probe input of the (Master) Clock Module
and output C1 M2 C2 in Frame 1 Slot 3
Click "0k’ button when ready.

Skip Ok Cloge

Figure 265 Deskew Editor—Zero Adjust Window for a Generator Channel

4 Follow the instructions given in this window.

Enter the reference cable delay in the provided field. The typical
delay of a 1 m (3 feet) SMA cable is about 3.5 ns. You may wish to
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use Time Domain Reflectometer (TDR) to measure the cable delay
precisely.

For a system with an E4809A clock module, the use of the adapters
depends on the type of data module to be deskewed.

Table 24 Connections for Deskewing Generators with an E4809A Clock

Data module Connection

7G/13.5G generator DATA OUT> 11901C 2.4mm(m)/3.5mm(f) adapter + E4809A-61620 coax cable SMA
3.5 mm(m)/3.5mm(m) + 1250-2015 coax straight female SMA to male BNC adapter > E4809A
PROBE INPUT

675M/3.35G generator | DATA OUT > E4809A-61620 coax cable SMA 3.5 mm(m)/3.5 mm(m) + adapter SMA(f) to
BNC(m) > E4809A PROBE INPUT

The instructions will guide you from one connector to the next.

b Adjust also the analyzers.

The zero adjustment of analyzers requires a signal generator to be
used as a reference channel. The system proposes the first of the
installed generator channels. If there is no generator frontend
installed, the TRIGGER OUTPUT of the clock module is suggested.

Automated Deskew
Feference Cable Delay [E j nz

Generator Select | C1M2C2 =

Please enter the delay of your Reference cable.

Select a Generator to use as a Reference channel.
Connect the Reference cabhle hetween the Reference channel
and the Analyzer channel C1 M2 C1in Frame 1 Slot 3.
Click "0k’ button when ready.

Skip Ok Cloge

Figure 266 Deskew Editor—Zero Adjust Window for an Analyzer Channel

NOTE The clock module’s TRIGGER OUTPUT can only be chosen on a pure
analyzing system without any data generators.
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For a system with an E4809A clock module, connect the analyzers as
follows:

Table 25 Connections for Deskewing Analyzers with an E4809A Clock

Data module

Connection

7G/13.5G analyzer

675M/3.35G analyzer

DATA OUT of the generator > (if a 7G/13G generator is used: 11901C 2.4mm(m)/3.5mm(f)
adapter +) E4809A-61620 coax cable SMA 3.5mm(m)/3.5mm(m) + 11901C adapter
3.5mm(f)/2.4mm(m) > DATA IN

or

TRIGGER OUTPUT > E4809A-61620 coax cable SMA 3.5mm(m)/3.5mm(m) + 11901C adapter
3.5mm(f)/2.4mm(m) > DATA IN

DATA OUT of the generator > (if a 7G/13G generator is used: 11901C 2.4mm(m)/3.5mm(f)
adapter +) E4809A-61620 coax cable SMA 3.5mm(m)/3.5mm(m) > DATA IN

or
TRIGGER OUTPUT > E4809A-61620 coax cable SMA 3.5mm(m)/3.5mm(m) > DATA IN

The instructions guide you from one connector to the next. Finally, the
measured zero adjust values are automatically entered into the initial
table.

How to Compensate for Cable Delays

The cable delay compensation for the generators assures that the
edges of all generator outputs appear at the same time at the end of
the cables used in the setup.

The cable delay compensation for the analyzers assures that all output
signals of the DUT are sampled at the same time at the end of the
cables, close to the DUT.

Prerequisites for Cable Delay Compensation

To perform this procedure, you need all the cables which are going to
be used by your application of the system.

For a system with an E4809A clock module, you need additionally the
deskew adapter Kkit.

NOTE Itis important that the original Agilent adapters are used, because
their delay is taken into account by the software.

The cable delay compensation range is +23 ns.

Perform the cable delay compensation first for the generator outputs,
then for the analyzer inputs.
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It is recommended to use cables of equal type and length for all inputs
and outputs.

Cable Delay Compensation Procedure

To compensate for cable delays:

1 Connect the cables you will use in your application to the system’s
generator connectors.

2 Create an image of your application in the Connection Editor.
Group the signals to ports and make the connections in the scheme.

In this example, the following setup is used:

i#8 Connection Editor

Modules Device Under Test
E48058 Frame1 Slot 2 gl gl
General DUT
Frequency
Clock Source / Reference Input Data Port Area
External [nput
: £ Analyzer 1: Data (OUT)
Trigger Output
Cl M2 1: Datal
E43614 Frame1 Slat3 [ CIM3ct et : Datai
CIM2C] — —————acua
: I Generator Z: Data (IN)
CIM2C2 +———————
"""""""" - C1mM2C2 1: Datal
E48614 Frame 1 Slot 4
pee ey
C1 M3 LT r : 2 Pulze/Clock Port &rea
CIMIC2 i
Generator 1: Pulse (IN]
C1M3C2 I—b-l: Pulsel

Figure 267 Connection Editor—Deskew Example Setup

3 Use the Parameter Editor to set the levels for all DUT input/output
ports.

4 Open the Deskew Editor (see “How to Start the Deskew Editor” on
page 386).
By default, generators are selected in the Type field and cable delay
measurement is enabled.

If you have connected the generator outputs in the Connection
Editor, then you can easily mark the generators for this
measurement by clicking on All connected.
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5 Click the Measure button.

The following window pops up.

Automated Deskew - Cable

" Probe Frofe dtter, I'I ﬂ
= Passive Probe Frobe Delay ID il'l e
Select Fenerator | -1

Disconnect from DUT the cable from
C1 M2 C1 in Frame 1 Slot0
and connect it to the
probe input of the (Master) Clock Module
Click "0k’ button when ready.

Skip Ok Cloze

Figure 268 Deskew Editor—Cable Measurement Window for a Generator Channel

6 Follow the instructions given in this window.

For a system with an E4809A clock module and 7G/13.5G generator
modules, connect the generators as explained below.

Table 26 Connections for Cable Deskew of N4874A/N4872A Modules

Data module

Connection

7G/13.5G generator

DATA OUT> custom cable 2.4 mm(m)/2.4 mm(m) + 11901B 2.4 mm(f)/3.5 mm(f) + E4809-
61620 coax cable SMA + 1250-2015 coax straight female SMA to male BNC adapter > E4809A
PROBE INPUT

The measured cable delay value is automatically entered into the
table and the instruction to connect the next generator output is
displayed.

7 Continue with the analyzer cables.

This is essentially the same procedure, except that you do not use
the PROBE connector of the clock module, but one of the generator
channels or the TRIGGER OUTPUT as a reference. The system
proposes the first of the installed generator channels.
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How to Compensate for Internal and External Delays

In our example, this is C1 M2 C2.

~ Probe Frobe dtten, I'I ﬁ
= Passive Probe Probe Delay ID Z-l Fis
Select Generator [ C1 M2 C1 i |

Select a Generator to use as a Reference channel.
Disconnect from DUT the cable from
C1 M4 C1 in Frame 1 Slot 0 from DUT
and connect it to the 'Reference’ channel.
Click "0k’ button when ready.

Skip Ok Cloze

Figure 269 Deskew Editor—Cable Measurement Window for an Analyzer Channel

For a system with an E4809A clock module, connect the analyzers
as explained in “Connections for Deskewing Analyzers with an
E4809A Clock” on page 389.

How to Compensate for Cable and DUT
Board Delays

Performing a cable delay and propagation delay compensation assures
that the edges of all generator outputs of the Agilent 81250 Parallel Bit
Error Ratio Tester are applied to the DUT input pins at the same time.
The procedure also assures that all output signals of the DUT are
sampled at the same point of time at the DUT output pins.

Prerequisites for Cable and DUT Board Delay
Compensation

This procedure uses the PROBE INPUT of the master clock module.

To perform this procedure, you need all the cables which are going to
be used. It is recommended to use cables of the same type and same
length at all inputs and outputs.

You need also a probe. The Agilent 1144A, 800 MHz Active Probe, 10:1
is recommended. It has a specified attenuation and a termination
voltage of 0 V. If this is not acceptable, you may use a “passive probe”—
a cable with known attenuation and delay, connected to the
termination voltage of the DUT pins.
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Cable and DUT Board Delay Compensation Procedure
To compensate for cable and propagation delays:

1 Connect the cables you will use in your application to the
Agilent 81200 system’s output connectors.

2 Create an image of your application in the Connection Editor.
Group the signals to ports and make the connections in the scheme.

3 In the Parameter Editor set the levels for all DUT input and output
ports.

4 Open the Deskew Editor (see “How to Start the Deskew Editor” on
page 386).

Per default, generators are selected in the Type field and cable delay
measurement is enabled.

If you have connected the generator outputs in the Connection
Editor, then you can easily mark the outputs for this measurement
by clicking on All connected.

5 Click the Measure button.

6 Activate Probe or Passive Probe.

Passive Probe is provided for cases where you cannot use a
termination voltage of zero. You need a cable with BNC connector
and correct termination.

Your input activates the fields for entering the Probe Attenuation
and the Probe Delay:

Automated Deskew - Cable

" Cable
Probe Atten. I 1 ﬂ 4
" Passive Probe Frobe Dela_l,JIU ﬂg
Select Gererator | -1

Connect the probe to the
probe input of the (Master) Clock Module
Set the Probe attenuation and delay values.
Connect Probe to DUT which is connected
to cable from C1 M2 C1 in Frame 1 Slot 0
Click "0k’ button when ready.

Skip Ok Cloge

Figure 270 Deskew Editor—Probe Measurement Window for a Generator Channel

7 Enter the Probe Attenuation factor

For the Agilent 1144A Active Probe this is 10.
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Figure 271

How to Compensate for Internal and External Delays

8 Enter the Probe Delay.

If you don’t know the delay of your probe, you can make a first
measurement by connecting the probe directly to the first generator
output. Start the measurement by clicking OK. The result is the
probe’s propagation delay.

Close the Automated Deskew window. Click Measure again. Enter
the resulting value as the probe delay and repeat the measurement.
Now the resulting value for this output should be 0 ns.

9 Follow the instructions given in the window.
To connect the Agilent 1144A Active Probe to an E4809A clock
module, use the 1250-2015 coax straight female SMA to male BNC
adapter.
The measured delay value is automatically entered into the table,
and the instruction to connect the next generator output is
displayed.

10 Continue with the analyzers.

Here, you connect the analyzer inputs with one of the generator
channels. This is the reference. Therefore, the generators have to be
aligned first. The system proposes the first of the installed

generator channels.

" Cable

& Pratie dther I'IU ﬂ

" Passive Probe Probe Dela_l,.l|3-5 ﬁ ns

Select Generator [ C1 M2 C1 =l

Remove the Device Under Test (DUT).
Select a Generator to use as a Reference channel.
Set the 50 Ohm Probe delay value.
Connect 50 Ohm Probe to DUT which is connected
to cable from C1 M4 C1 in Frame 1 Slot0
Click "0k’ button when ready.

Skip Ok Cloge

Deskew Editor—Probe Measurement Window for an Analyzer Channel

For analyzers, the “probes” are the 50 Ohm cables that fit to the
DUT board and are going to be used for capturing the DUT output
signals. The Probe Attenuation factor of these cables is 1. The Probe
Delay depends on the cable length.
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How to Deskew Optical
Connections

Like electrical connections, optical connections have to be deskewed.
Deskewing ensures that all generated optical signals arrive at the same
point of time at the DUT and all received optical signals arrive at the
same point of time at the analyzers.

For optical-electrical generators, the “cable delay” includes the delays
caused by the cable to the E/O converter, the E/O converter itself, and
the optical fiber.

For optical-electrical analyzers, the “cable delay” includes the delays
caused by the optical fiber, the O/E converter, and the cables to the
electrical analyzer.

Prerequisites for Deskewing Optical
Connections

Generators and analyzers must be enabled (watch the green LEDs).

For measuring the cable delays, you need an optical storage
oscilloscope with at least two channels. This oscilloscope must allow
you to compare the timing of electrical and optical signals.

Zero Adjustment

If any frontends or modules have been replaced or added to the
system, you have to perform the Delay Auto Calibration (see “Delay
Auto Calibration” on page 172).

After that, you perform the zero adjustment. This is done in electrical
mode.

If the clock module was replaced, zero adjustment has to be performed
for all generator and analyzer channels. If channels have been added,
zero adjustment has to be performed for these channels.
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For optical modules/channels, proceed as follows:

1 Put optical-electrical generators/analyzers into electrical mode (see
“How to Set the Mode of an Optical-Electrical Connector” on
page 215).

2 Use the Deskew Editor and a reference cable to align the electrical
connectors. Perform the zero-adjust procedure (see “How to Adjust
the Instrument Connectors” on page 386).

Cable Deskew

Cable delay compensation is required if any of the glass fibers used for
connecting to the DUT has been changed. It is also required if you load
or create a setting without importing known cable delay values.

For optical modules/channels, proceed as follows:

1 Put optical-electrical generators/analyzers into optical mode (see
“How to Set the Mode of an Optical-Electrical Connector” on

page 215).
2 Decide on the timing reference.

You can use one of the optical generator channels as a timing
reference.

If desired, you can also use an electrical signal as a reference, for
example a clock pulse.

3 Prepare the system. Set up the frequency, connections, and
sequence that will be used for the measurement you are planning.

Deskewing Optical Generators

To determine and set the “cable delay” of optical generators:

1 Connect the oscilloscope to the timing reference and to the first
optical channel (fiber end) to be deskewed.

2 Click the Run button.

3 Set the Deskew Editor to Adjust Cable.
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TIP  The Deskew Editor shows all channels. It may be a good idea to also
have the Connection Editor window at hand. The Connection Editor
makes it easy to distinguish between electrical and optical channels.

B Agilent 81250 [_[O] =]
File Edit Toolz “iew Gao Contral Swstem Window Help
EEEN: NEEENEES L 2 | [> mlfes [P
Deskew Editor _[O] %]
Adiust Device Under Test
 Analyzers " Fera % Cable =
General DUT
Cable Adjustment
&l Connected Data Port Area
[easure |
Al None
o1 M2 O m - I & 1: InPort (OFT. IN)
. C1MECT 1: Datal
CiM2c2 [0 = s [V
ciM2ct o = ~ Analyzer z: CQutPort (ELEC. QUT)
1: Datal
Cl1M3c2 [0 : Il
—'IM [£: Datal
CIMECT [0 H o ¥ G: Datal
4: Datald
& 3: Data (OPT. OUT)
C1 M7 1 1: Datald
Pulze/Clock Port Area
IV r -------------- Lo Generator 1: Pulse (ELEC. IM)
H H C1 M2 1: Pulse0
CIMEC2 ——
"""""""" LI [ 1 M7 T2 [ T LI
Shias Errarz] I Feset Erarz] I |System: DSR3G opt |Setting: CPTOZ —Ii— ﬁqilentof

Figure 272 Deskew Editor—Generator Cable Delay Adjustment

In the figure above, the optical generator is identified as C1 M6 C1.

4 With the oscilloscope, measure the delay between the reference and
the optical signal.

b Enter the measured delay in the Deskew Editor window.

6 Repeat the steps 4 and 5 for all optical fibers.

Deskewing Optical Analyzers

If your system includes an optical generator:

1 Use the automatic cable delay compensation procedure (see “How
to Compensate for Cable Delays” on page 389).

2 Connect the analyzers one after the other with the generator.
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NOTE

NOTE

How to Deskew Optical Connections

The O/E converter has an inherent delay (see the technical
specifications). On the other hand, the measurement range of the
automatic cable delay compensation procedure is limited to
approximately 23 ns.

If you are using fibers that are longer than 1.6 m (corresponding to a
signal delay of about 8 ns), the total delay may exceed the capability of
the automatic cable delay compensation.

If this is the case, you have to measure the delay and enter the value
manually (see below).

If your system does not have any optical generator:
1 Connect a laser source to the analyzer.

2 Using an oscilloscope, measure the delay between the optical source
and the electrical analyzer input connector.

3 Enter the result manually in the Deskew Editor window.

Once these delays have been determined and set, you can use the
Parameter Editor for adjusting the port timing with respect to the
system clock (see “Setting Up Ports and Channels” on page 229).

It should be obvious that if you switch the operation mode of an
optical-electrical data generator or analyzer from optical to electrical,
you have to measure and store the delay values of the electrical cables
that are now used for the test.
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How to Export/Import Settings
or Segments

Settings and segments can be exported as ASCII files. These files can
be stored on disk or on diskette.

Export/Import of a Setting
This function serves the following purposes:
* You can create an archive of settings and store it at a secure place.

* If you need one of the settings once again, you can import any of the
settings from the archive.

* You can investigate the exported setting with an editor and use it as
a template for programming a test.

e If you have downgraded your Agilent 81250 system or frontends
have been changed, some of your stored settings may not work any
more. Exported settings can be edited and re-imported to fit to the
new configuration.

How to Export a Setting
1 Open the File menu.

2 Choose Export Setting (see “Export Setting” on page 159).

Exporting a setting is the way to transfer the complete setup for a DUT
from one ParBERT system to another system that has the same
capabilities.

How to Import a Setting
1 Open the File menu.

2 Choose Import Setting (see “Import Setting” on page 158).

When you import a setting, it is automatically loaded and replaces
your present setting. The new setting is not automatically stored.
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Contents of a Setting File

A setting file is organized in blocks of firmware commands. The blocks
start with a comment line. An example is shown below:

// Reset
:MMEM: SETT : NEW

// Create and connect Ports and Terminals
: SGEN:PDAT1:APP "QUTPUT_PORT",2, "Databus"
: SGEN: PDAT1: TERM1 :REN "Databus0"

: SGEN:CONN: PDAT1:TERM1:TO (@0102003)
:SGEN: PDAT1: TERM2 :REN "Databusl"

: SGEN:CONN: PDAT1:TERM2:TO (@0102004)
:SGEN: PDAT2 : APP "INPUT_PORT", 1, "Input"
:SGEN: PDAT2 : TERM1:REN "InputQ"
:SGEN:PPUL1:APP "INPUT PORT",1,"Clock"
:SGEN: PPUL1: TERM1:REN "Clock("

: SGEN:CONN: PPUL1:TERM1:TO (@0105001)

// Module type: E4805A

: SGEN:GLOB: TRIG INT10;

: SGEN:GLOB: TRIG:TVOL 0.0E+0;
:SGEN:GLOB:PER 8.333333333333E-9;
: SGEN:GLOB:MUX 4;

:MCL:SOUR ON;

: SGEN:GLOB:DOFF 0.0E+0;
:SGEN:GLOB:ARM IMM;

: SGEN:GLOB:ARM: SENS PLEV;
:SGEN:GLOB:ARM: THR 2.0E-1;

: SGEN:GLOB:ARM: TVOL 0.0E+0;
:TRIG:DEL 0.0E+0;

:TRIG:MUX 1.0E+0;

:TRIG:VOLT 2.5E+0;
:TRIG:VOLT:LOW 0.0E+0;
:TRIG:TVOL 0.0E+0;

:TRIG:IMP 5.0E+1;

:TRIG:MODE CGEN;

// Term type: E4844A

:SGEN: PDAT1: TERM1:MUX 1.0E+0;

:SGEN: PDAT1:TERM1:INP:DEL 4.166667E-9;
:SGEN: PDAT1: TERM1 : INP:DEL:CYCL 5.0E-1;
:SGEN: PDAT1:TERM1: INP:DEL: TIME 0.0E+0;
:SGEN: PDAT1:TERM1:INP:THR 0.0E+0;
:SGEN: PDAT1: TERM1: INP: TVOL 0.0E+0;
:SGEN:PDAT1:TERM1:INP:IMP 5.0E+1;
:SGEN: PDAT1:TERM1:INP:SER 0.0E+0;
:SGEN: PDAT1: TERM1 : INP ON;
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Export/Import of Segments

This function serves the following purposes:

* You can create an archive of segments and store it at a secure place.
* You can create segments with an editor and import them.

* Available data patterns can easily be inserted into the test
sequence.

* Exported segments can be edited and re-imported.

How to Export Segments
1 Open the File menu.
2 Choose Export Segments (see “Export Segments” on page 159).

You can export local as well as global segments. The LocalSegments
pool is associated with your present setting.

The idea is to support the transfer of a complete setup for a DUT from
one ParBERT system to another system that has the same capabilities.
If all the segments required by the setting are stored in the
LocalSegments pool, you would export the setting and all local
segments and import them on the target system.

How to Import Segments
1 Open the File menu.

2 Choose Import Segments (see “Import Segments” on page 158).

If you import segments into the LocalSegments pool, they become
associated with your present setting and are not accessible from other
settings.

If you have already exported the setting you wish to use, you should
first import that setting before importing segments into the
LocalSegments pool.
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A segment file can hold several segments. Each segment has a general
structure as shown in the example below:

:vectorVariablesDefinitions:

{

:paraPatternvar:

:name: Inputl

:statebPar: { {A "01"} }
:stateSet: A
:vectorWidth: 1
:vectors:

{

O O R PP OO O

}

:parameters:

{
{ _Type (MEMORY) }
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How to Execute Firmware
Commands

The Command Line Editor allows control of an instrument through the
command string interface. This window is intended as a test editor to
test individual commands for a remote program.

How to Start the Command Line Editor

To start the Command Line Editor:
1 Open the Go menu.

2 Choose Command Line.

The following window opens:

Open Sezsion I Save Seszion
Area to show successfully executed
commands
Command input line Command line scroll buttons ||
d / ™
Handle Command/
|.GUl e :I E Execute |

Figure 273 Command Line Editor
The Command Line window is divided into two areas:
* Display area, occupies the upper part of the window.
¢ Command entry area, occupies the lower part of the window.

Commands can be entered in the command input line. Successful
commands and their results are displayed in the display area.
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How to Execute Firmware Commands

How to Use the Command Line Editor

The commands you enter are transmitted to and executed by the
system to which the current user interface is connected (see also
“How to Configure the User Interface” on page 141).

All commands available for the Agilent 81250 system can be entered.
For details see the Agilent 81250 SCPI Programming Reference. Note
that the first colon is automatically provided and must not be entered.

Once you have entered a command in the command entry area, click
the Execute button. This downloads the command to the firmware
where it is executed.

Commands which have been successfully executed are moved up to
the display area.

Command Line

Mew Sezsion | Open Sezsion

t_ GUI:SGEN:FPPULL:TERM1:DIG:3IGIN:FORM RZ;

|»

t_ GUI:AGEN:PPULL: TERM1:OUTP: IMNP:EXT 5.0E+1
i GUI:IGEN:FPPULL: TERM1:OUTE ol
: GUI:SGEM:PPULL:TERM1:QUTE OFF

t_GUI:CGR1:MODS : COMI: TYPE?
"E45454"

L | I ")

b
1 P

Handle Commatd

[.GUI _'II ﬂ Execute |

Figure 274 Command Line Editor — Executed Commands

Copy and Paste in the Command Line Editor

Selected text can be cut, copied or pasted from and to the command
entry area. The Command Line Editor provides a context menu that
supports these operations, and the editor reacts on common keyboard
shortcuts (Ctrl+c, Ctrl+x, Ctrl+v). It uses the Windows Clipboard.

You can copy and paste parts of a command or a whole command line.
Commands can thus be taken from the display area and entered in the
command entry area.
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The two arrow buttons at the right-hand side of the command entry
line as well as the cursor up/down keys can be used for scrolling
through the list of previously successful commands.

TIP  You can also paste commands that have been copied to the clipboard
from external program files, such as an exported setting file. This
works in both directions and enables you also to create program files
with any program editor that allows copy and paste.

Buttons of the Command Line Editor
The Command Line Editor provides the following buttons:

e New Session: Clears the display area.
You can start to create a new sequence of commands to be
combined in a new session.

* Save Session: Saves the commands shown in the display area in a
file on disk.
The files are saved as command session (*.dcs) files in the

¢:\hp81200\dsr\bin directory.

* Open Session: Used to open a previously saved session and execute
it immediately.

Select from the list of available command session files.

Open Session EER

Lok i Ia Ein j gl i
Tedll.dos
Test02 dos

File name: Open

Filez of type: ICommand Seszion [*.dcg] ﬂ Cancel |

Figure 275 Command Line Editor — Selection of Saved Sessions
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How to Use the System Starter Utilities

How to Use the System Starter
Utilities

It may be necessary for you to operate two or more independent
ParBERT 81250 systems simultaneously. This is necessary, for
example, if you set up one system to generate data, and another to
capture and analyze the data. Or, in production environments, you
may want to test several devices parallel to each other and view the
results on one screen.

In such cases, you are dealing with several instances of the ParBERT
user interface, because each system must be set up individually, and
one ParBERT user interface can only control one system.

Using Multiple Systems

The ParBERT system controller can be configured such that the
ParBERT User Software starts automatically when the controller is
switched on. This is an option of the Agilent 81250 Configuration tool.

When the ParBERT User Software is started, up to ten user interfaces
can be started automatically (see “How to Set the Operating Mode” on
page 135). Simultaneously, complete settings can also be downloaded
to the hardware (see “How to Specify a Start Setting” on page 143).

If these functions are used, you need only switch the hardware on, and
after a while all the systems are ready for running the test. You need
only mount the DUT(s).

Now you may want to have a tool that allows you to prepare the run,
switch all the connectors off and on, and start/stop the test
concurrently on several systems.

For this purpose, the Agilent 81250 Parallel Bit Error Ratio Tester
provides two utilities:
* System Starter for 2 Systems

This tool allows you to start/stop a test on two systems.

¢ System Starter for n Systems

This tool allows you to start/stop a test simultaneously on more
than two systems. These systems may use different firmware
servers.
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Figure 276

NOTE

Figure 277

Selecting systems 1 and 2

Performing actions

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006

Using Auxiliary Functions

Both tools can be started from the Utilities panel.

Frinted Documentation
Samples L4
3
f5 Utiitiss

=) Accessories
= *| P SFIS Frame Generator

3
ﬂj Agilent 81250 Web Page iy SOMET

rﬁ Startup
E Command Frompt
@ Windows MT Explorer

me Generator

‘E Config iy Syster Starter for 2 Systems
‘! Meazurementz Qihjitem Starter W’
&, Administrative Tools (Common] — *

= @ Online Help
Adobe Acrobat 4.0 * [£] Readme
iy User Software

i3, Agilent Digital Verification Tools

& Agilent 10 Libraries » |

[s]

Agilent Digital Verification Tools Utilities Panel

Before starting one of these tools, make sure that a ParBERT firmware
server is running. This server can be on your local PC or on any
ParBERT controller connected via the LAN.

In addition, ensure that you have set up the systems you wish to
control correctly. This is generally done by loading appropriate
settings.

Using the System Starter for 2 Systems

This tool is almost self-explaining. It has the following control window:

F™ 81250 2-System Start Utility [ ]
Systerm 1 IDSHA j Start |
System2  |DSRB

j Stop |
Server.. |

Connectors off |

Dielay ID seconds

{Connectors on_

Frepare mn |

Two Systems Test Start Utility

If the ParBERT firmware server is not running on your local PC, or if
you wish to connect to a different firmware server, click the Server...
button. You can then enter the IP name of the remote ParBERT
controller.

The two systems to be operated can be chosen from the drop-down
lists. It depends on the firmware server which systems are available.

By clicking the appropriate buttons, you can prepare the run, switch
all the connectors off and on, start and stop the test.
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mExample - Enhanced N-Spstem Starter [_ O] x|

Figure 278

File Action Wiew Help

How to Use the System Starter Utilities

These actions correspond to the test control buttons of the ParBERT
user interface:

e

Test Control Buttons

If you specify a Delay, the start of the second system will be delayed.
This is useful if you, for example, want to start a generator system
first, and, after some time, the analyzer system that captures response
data.

Using the System Starter for n Systems

The System Starter for n Systems has the following control window:

DSE~—~[S(>H| 7

Sugtem | Delay | Connectors | Semver | Fort

& D5RA 5 On bbnan2ag 2203

& DERA_BDA 3 On bid 2091 2203

& D5SRa 3 On lozalkost 2203

& DEMO_A 1 off loc:alhost 2203

Ready [ [NOM A

Figure 279 N Systems Starter Control Window
The referenced systems can reside on the same controlling host, or on
multiple remote hosts, as shown in the figure above.
The status of a system is indicated by the green light left of its name: if
the light is on, the system is started, otherwise, it is stopped. When all
systems are started at once, their start will be delayed with the delay
(in seconds) shown in the Delay column. This is useful if you want to
start generators first, and, after some time, the analyzers.
Filling the list To add a system:

1 Open the Action menu and choose Insert new system
or

double-click in an empty row of the System column.

2 Follow the instructions that appear.
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Changing the list To change the list:

1 To move a system in the list, drag its name and drop it over another
system. It will be inserted above that system.

2 If you want to put a system at the end of the list, drop it over the
free area of the grid (the shape of the cursor changes to an up-
arrow).

3 To replace a system of the list by another one, double-click its name.

4 To remove a system from the list, drop it outside the window, or
right-click the system name, and select Delete system.

Performing actions The commands of the Action menu have right-click equivalents—with
an important difference: When you right-click a system's name, it is
automatically selected, and the popup menu commands will only
affect the selected system (only one system can be selected at a time).

The toolbar buttons are shortcuts for the main menu—so, clicking the
Run button will start all systems.

Updating the list In a remote programming environment, more than one program may
connect to the same system and change the system's state without
informing the other programs. Therefore, it is possible that the status
of a system shown by the System Starter for n Systems does not
accurately reflect the real status of the system. If you are not sure that
the status of a system is correct, press the F5 key to refresh the
current state of all systems in the list.

Saving the list The system list can be saved on disk for later retrieval (possibly from
another computer—the files are not linked to the particular host where
the tool was used to create the file).

You may assign any arbitrary file name extension or none at all. The
list is stored as plain text. It can be modified by any ASCII editor.

When a list is saved, only the items currently shown on the screen are
saved. Systems that were in a loaded list, but are currently generating
errors, are not shown, and therefore not saved with a new list.

Therefore, it is recommended that when you make changes to a loaded
list, you save it under a new name. This makes sure that any systems
that were temporarily inaccessible are not deleted from the original
list.
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This section provides answers to frequently asked questions.

It can well happen that you have a certain problem and just don’t
know how to solve it quickly and efficiently with the Agilent 81250
Parallel Bit Error Ratio Tester. It is this kind of problem that is
addressed in this chapter.

The chapter covers the following topics:

* “How Do I Generate a Clock Signal With a Data Module?” on
page 412

e “How Do I Use Events?” on page 414

e “How Can I Change all Traces of a Port to Don’t Care?” on
page 419

e “How Do I Set Up a Multiplexer BER Test?” on page 422

e “How Do I Use Automatic Sampling Point Adjustment?” on
page 425

* “How Do I Use the AUX OUT of Analyzer Frontends?” on page 434

* “How Do I Calibrate a 43G Pattern Generator?” on page 435
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How Do | Generate a Clock
Signal With a Data Module?

The data generator/analyzer module must be equipped with one of the
generator frontends:

* E4838A, 675 MHz, differential output, low voltage amplitude/offset
and variable slopes generator

* E4843A, 675 MHz, NRZ/RZ, differential output frontend

* E4864A, 1.3 Gbit/s, differential NRZ output frontend

* E4862A, 2.7 Gbit/s, differential NRZ output frontend

* E4868A, 3.35 Gbit/s, NRZ/RZ, differential output frontend

Alternatively, you can also use the E4866A 10.8 Gbit/s data generator
module.

Using the Pulse Port
The most comfortable way to apply a clock signal to the DUT is:

1 Use the Connection Editor and create a pulse port.

2 Connect the pulse terminal to the generator connector you wish to
use.

3 Use the Parameter Editor to adjust the channel properties, such as
frequency, pulse width, delay, voltage levels, expected load, and so
on. Keep the default RZ (Return to Zero) data format. Switch the
generator output on.

The E4862A or E4864A generator frontends do not support the RZ
data format. If such a generator is connected to a pulse port, the
software switches that frontend to “clock mode”. This means that this
frontend will automatically generate a pulse with the specified
frequency, amplitude, and 50 % duty cycle.
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Using a Data Input Port

On the other hand, you can also apply a clock signal to one or several
terminals of a data port. This is useful if you need to generate a burst
of clock pulses.

1 Create the sequence and insert the segments.

2 Use the Segment Editor (easily called from the Sequence Editor or
Data/Sequence Editor) to set the data bits of the desired trace(s) to
“ 1 77'

3 Use the Parameter Editor for the respective channel(s) and select
“RZ” (Return to Zero) as the format.

In RZ format every logical 1 creates an electrical pulse, as
illustrated in the figure below:

Non-return to zero NRZ

Return to zero Rz . r||—|_|_|_|_| .

Return to one R1T . l_.._.L | _. N A

L—_ 4 — - — -

Figure 280 Signal Formats

NOTE The RZ data format is not supported by all generator frontends. For
frontends that do not support the RZ format, you would have to
create a trace like 1 0 1 0 1 O etc. If this is done, the resulting pulse
has only half the port frequency.

4 If necessary, adjust the channel properties, such as pulse width,
delay, voltage levels, termination resistors, and so on. Switch the
generator output on.

NOTE This procedure covers one block of the overall test sequence. If the
clock signal is to be generated during execution of another block that
references different data segments, the steps 2 and 3 have to be
repeated for that block.
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How Do | Use Events?

The built-in features for detecting events and reacting upon events
provide many capabilities (see “Event Handling Principles” on

page 104). The characteristics and procedure are explained in “How to
Specify Events and Reactions Upon Events” on page 315.

This section shows and explains some examples.

How Do | Select Between Two Different
Tests?

With this setup you can switch very fast between two different test
sequences using the command control feature. With the trigger pod
and external hardware even more blocks could be selected.

1 Define the deferred events CMDO and CMD1.

Module Events
POD WRl-TON
Mo Event Name Enabled CWD Toooooa [u] 10 Erors
E 3 |EMDD i~ I? Ix:-:x:-:x:-:xx I:-:x IanoreAII vl
E 2 CD1 1 | Al hd
c [ v I_ I HEXXNKKK I xx | |lgnoe |

Figure 281 Definition of 2 Command Events

2 Create the sequence and fill in the branch tables of the blocks.

Eﬂ Detail Mode Sequence Editor - [Of=] |f GO to ‘ Tr|g ‘ VXl-T[”

f [10anIn  (4in) ’(.TCDM([.’. O

Froees | CMDO Start1 0 00
o CMD1 Start2 0 | 00
Length: &0
Startl Dacainz.i | CMDO END 0 00
Hlsghs & CMD1 END 0 00
Length: &0
Startz [DataIns.i |
Block: 3
Length: &0

Figure 282 Sequence and Branch Tables for Selecting One of Two Tests
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Ez Detail Mode Sequence Editor

Appendix A: How Do I ... ?

How Do | Set a Trigger on Error?

We simply want to issue a trigger signal at the TRIGGER OUTPUT of
the master clock module whenever an error is detected somewhere in
the system. Note that we use an immediate event here.

1 Define the immediate error event.

Module Events

POD Wxl-TO1

Ma. Evvent Mame Enabled CMD Toooooa [a] 10 Ermars

h|.11U IEHDI I~ IT Ixxxxxxxx IF

Figure 283 Definition of an Immediate Error Event

2 Create the sequence and fill in the branch tables.

Lo I | Go to |Trig. |VXI-T01

1Da.In

[4.in]

2Da.us [4.0ul)

CMD
coc

i
]
%]
I

5

Testl

Block: 1
Length: 80

Datainz.1 || [oaTaimz.1 | |Err0r | | 1 | 00 |

Testa

Block: 2
Length: 80

[Datains.1 || [paTains.1 1

|Err0r | |1 | 00 |

Figure 284 Sequence and Branch Tables for Triggering on Error

How Do | Allow the DUT to Stabilize?

In this example, we wait until we have no error condition for a certain
time (determined by the block length).

1 Define a deferred error event.

Module Events

FOD Wl -TO1
Mo. Event Mame Enabled CMD Tween [u] 10 Errors

‘E’ ] IEHDI I~ IT Ixxxxxxxx IF

Figure 285 Definition of a Deferred Error Event
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2 Create the sequence and fill in the branch table of the START block.

Eﬂ Detail Mode Sequence Editor _[O] %] I | GO to | Tr|g |VX|—T01

1Da.In  [4in)||2 Da.us [4,out]’;%M(Q1

sTarT | [ame ] [Emc ] |Error |START | 0 | 00 |

Block: 1
Length: 80

Messure [batains.1 || [paTains.1

Block: 2
Length: 80

—
[}
[
.
o

Figure 286 Sequence and Branch Table for a Test With Warm-Up

The START block will be repeated until it causes no error.

How Can | Return Pass/Fail Information to
another Test System?

In this bolt-on example, our instrument is integrated into a large IC
test system. We shall run a measurement that is selected via the trigger
input pod.

The result is a pass/fail signal that is returned to and examined by the
large IC test system.

A generator frontend will be used to generate the pass/fail signal. The
output of this generator (low or high) is defined by two memory
segments. One of these segments contains only zeros, the other only
ones.

In order to use the generator, we have specified a one-terminal data
input port. This port does actually not belong to the DUT, because the
generator’s output is physically connected to a sense-pin of the IC test
system.

1 Define four events.

Module Events
POD Wl-TO1
Mo Ewvent Name Enabled CMD T a 10 Ermors

E 5 |[Measurel v l? I wxxxxxOl I xx | |lgnoe sl =]
F 4 Meazre? v = xxxxxx10 xx Ianiore Al -
Fal v EZN I~
E 3 [Emor v IT I w00 I wx ||y =]
E 2 IDk v IT IxxxxxxDD Ixx |None VI
(nl

Figure 287 Definition of Pod and Error Events
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2 Create the sequence and fill in the branch tables.

Remember that we use a one-terminal data input (= generator
output) port and two segments to generate and return the pass/fail
signal. The segments are called PASS and FAIL.
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Ex Detail Mode Sequence Editor M=l E3 If | GO to
Stardard Editor | T1Da.In [4in)l|2Da.us  [dou])|3 Re.lt  [lin] ’;EDM(Q T2 TalaT5s
Measurel Meas_1
PASSED m
[ T | [Bass | Measure2 |Meas_2
Block: 1 INF
Length: 80 J
Failed [PavsED | [FrvsE | [Faiz i Measurel Meas_1
Block: 2 INF Measure2 Meas_2
Length: &0 J
beas 1 | i
Meas 1 [paTai | [paTaz I [FavsED Error Failed
Block: 3
Length: 200 Ok PASSED
Mess= 2 [paTaz | [paTaz I [FavsED ;
Error Failed
Block: 4
Length: 200 Ok PASSED
Figure 288 Sequence and Branch Tables
Remarks The MEAS_1 and MEAS_2 blocks need to be longer than the actual

measurement so that all analyzer pipelines are toggled through and
the events are completely processed.

The event definitions shown above require that the trigger pod inputs
are driven with positive pulses to select the measurement blocks.
During the measurement, the pod input lines must be zero, otherwise
no errors are detected. This should not be a problem because due to
the internal pipelining, it takes a couple of sequencer clock periods
until the first error can be detected (see also “What You Need to
Consider Before Using Events” on page 317).

The events that cause the jump to the different measurement blocks
can be deferred or immediate. The Ok and Error events, however, must
be deferred, and the Error event must have a higher priority than the
Ok event.

If you want to save events, the Ok event could be replaced by the
DEFAULT event.

417



Appendix A: How Do l ... ?

How Do | Use Events?

How Can | Execute Different Tests Within
One Sequence?

Starting at a certain block label is fairly simple—the CMD 0/1
command, the VXI trigger lines, or the trigger pod can be used to
switch between several start blocks.

The following example shows how the sequence can be terminated
after executing a certain block.

We use the DEFAULT event which does not have to be defined. It
occurs automatically at the end of the block.

B3 Detail Mode Sequence Editor H=] E3 If | Go to | Tng |VX|_T0‘]
Standard Editar | 1Da.In [4in)||2 Da.us [4.ou] ’;EDM(E). 13 Tzl 405
[DaTai | [oatai | | DEFAULT | END | 0 | 00 |
Block: 1
Length: 80
BTaRT | [oitaz | [parsz |DEFAULT  [END [0 | 00 |
Block: 2
Length: 200
[DaTas | patas
ek 3 |DEFAULT  [END [0 | 00 |
Length: 1200
Figure 289 Sequence and Branch Tables
In this example, only block 2 is executed. By moving the START label,
any other block can be executed.
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How Can | Change all Traces of a
Port to Don’t Care?

The simplest way to ignore incoming data is to use a Pause segment.

But for data output (= analyzer input) ports, don’t care setting is also
available. That makes it possible to exclude portions of the incoming
data from analysis.

The following procedure can be used if the measurement mode is set to
Compare and Capture or to Compare and Acquire around Error.

Use the Detail Mode Sequence Editor or the Data/Sequence Editor.
To replace the present segment by a Don’t Care pseudo segment:
1 Open the segment’s context menu.

2 Click Don’t Care.

E Data/Sequence Editor M=] E3
CHD 1; bata.INi| 2 Datab. (QUTI
0 1| 0)jD|D|D O|D|(0|DO
a a a a a a a a
3 t t 3 t t t 3
a a a a a a a a
A [ (S B b |b|E
[} [} ] 1 u u u u
LRI IE 5183703 Loops
413 201 413 21 - 12 3 4 5
1: Start  |PALSED JEAUSE |a]«
i]
1 ]
e FALUSEQ FPLUSE
3
4
£ WM;I
2 Dat.k1l |Data in21
o jJjo o0 o0 0
Mew Segrment ...
1 oo 0o 0o
Select Segment ..
2 o000 o0 0o
3 o0 oo p [ Fewe
4 o o1 0 0o E“DEC'E:?
5 lo oo o 0 (gt
s oot o o DR
00 1 0 o010
g (oo 1 0 o000
9 o0 1 0 o0 1 0 |+
K3 PALSED PALSE -
u PAUSED PAUSE j

[«

Figure 290 Segment Context Menu
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This changes the whole segment.
To change individual vectors or traces:

1 Right-click the segment’s edit area.

This opens the Segment Editor context menu.

SEGMENT EDITOR

" Binary
Hexadecimal
Octal

Copy
Paste

Inzert ...

Find ...

SetTo...
Mirrcr »
Invert

Senalize

Coding

Froperties

Figure 291 Segment Editor Context Menu

2 Click Coding or Properties and ensure that the state coding is set to
0x1.

Only Ox1-segments can have don’t care settings. Such segments use
two memory bits for each data bit.

3 Highlight the traces or vectors you wish to change.
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4 Open the Segment Editor context menu once more and click Set To.

ta/Sequence E
1]
a
t
a
3
n
3
4132 1,23 4
1. start PAUSED PalISE al|a
a
1 —
E PAUZED PAUZE b
3
4
5 -
2 Dat.kl |Data_in21 Databus2 a
oo oo |
1 0 o 0o 0
e SEGMEMNT EDITOR
aloooon :
4 oot o i'”awd »
5 D D D D EX A
[ ztal
E J0O 0 1 0
7 [oo1oo Copy
B Jo o1 0 Past
9 o o010 Inzert ...
3 PAUSED PaLISE Delete ...
a PLUSEQ PLUSE :
Mirrar »
Coding
Properties

Figure 292 Segment Editor Context Menu after Highlighting Data

5 Choose x from the pull down menu.

This changes all selected items to Don’t Care.
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How Do | Set Up a Multiplexer BER Test?

How Do | Set Up a Multiplexer
BER Test?

The bit error rate (BER) of a multiplexer can be measured by sourcing
a PRWS (pseudo random word stream) segment to the DUT and
comparing the serial output with a PRBS (pseudo random bit stream)
segment of the same order.

The connections could be made as shown below:

Modules Device Under Test [Scheme)
E48054 Frame1 Slat3 = =
Frequency General Scheme
Clock Source / Reference [nput [iata Port Area
Esternal lnput
: Generator T Parsllel (1IN
Trigger Dutput
[ CIM4CT  |efi: Faralleln
E48414 Frame1 Slat 4 C1 M4 C2 |—b-2: Farallell
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Figure 293 Connections for a Multiplexer Test
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1 Create a PRWS segment to be used for the DUT input port.

Segment Poal: | LocalSeqments =
Segment Mame; | PR

Segment Type: | PRWwS =1
Pobmon

& Nomal C Inverted
PRxS Type: | Pure: PRS =1

e |

Figure 294 Segment Editor Window

2 Create a PRBS segment of the same order (the same polynomial) to
be used for the DUT output port.

3 Use the Sequence Editor and insert the segments into the sequence.

Detail Mode Sequence Editor

- ChdDr
Standard Editor | 1Pa.el [8in)|2 Se.al [1.0Ut]’;0 e Tz03lals

START [FavusEQ | frrusE |

Block: 1

Length: 80

Meas 1 [FRUS1 | [erE=1

Block: 2 INF
Length: 512

Figure 295 MUX Test Sequence
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The correspondence between the generated PRWS and the expected
PRBS is as follows:

PRWS Input Port
1,n+1 — Terminal 1
2.n+2 —  Terminal 2 PRBS bit stream
3.n+3 — Terminal 3
4 — Terminald | il |n+1n | ... [4[3 21
First
- -
Time
n —1 Terminaln

Figure 296 Correspondence Between Random Words and Random Bit Stream

The bits of the PRWS are assigned to the generator channels from top
to bottom, as displayed by the Connection Editor.

The PRBS contains the same logical bit sequence, just one-directional.

The same principle—only inverted—applies if you are testing a
demultiplexer.

NOTE Note that the assignment of bits to generator channels is different, if
you apply the PRWS to channels that have been digitally added.

In this case, the system assumes that the word length » is equal to the
total number of channels involved. It assigns the first m bits to the
connected channels and the remaining n - m bits to the added,
unconnected channels.

Example If you had an input port with five terminals and the first two terminals
were connected to two added channels, then terminal 1 would receive
the XOR of bits 1 and 6 and terminal 2 the XOR of bits 2 and 7, as
illustrated below:

PRWS bits Signal
6 ChlMain C1M4CT —gmmmmececeeca
1 Ch2Msin C1M4C2 4 : Bit 1 XORed with bit 6
7 Ch3Main C1M4C3 et
) ChdMan C1M4CH = ‘pe— Bit2 XORed with bit 7

Figure 297 Bit Assignment to Digitally Added Channels
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How Do | Use Automatic
Sampling Point Adjustment?

The functions Automatic Bit Synchronization and Automatic Delay
Alignment can be used to adjust the sampling point of the analyzers of
an Agilent 81250 system that sources data to and simultaneously
captures data from the DUT (see also “Principles of Analyzer
Sampling Point Adjustment” on page 86).

However, these functions can also be used for synchronizing two
separate systems. Separate systems with individual clocks are
required if, for example, multiplexers/demultiplexers are to be tested
that have a mux-factor other than 2",

This section gives some examples of setups and procedures.

How Can | Synchronize a MUX Test With
Two Systems?

The functions for automatic analyzer sampling point adjustment
require that certain conditions are met.

Requirements for MUX tests with two systems:

Automatic Delay Alignment Delay window is known and can be specified.

Automatic Bit Synchronization | PRxS data may be sent and expected.

If memory-type data is used, then the first 48
bits of every segment trace must form a unique
word.
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How Do | Use Automatic Sampling Point Adjustment?

Using Automatic Delay Alignment

Test Setup The analyzer system is in the external clock mode and starts with an

Figure 298

Characteristics

Procedure

426

external trigger provided by the generator system:

Generator System (GS) Analyzer System (AS)
ouT
Generatars P

P> I Analyzer
-
b
1 CLK :

Tri Cutput

figger Cutput (TP — Trigger Cutput
ClockRef. Input | < CLK RIS
Ext. Input < 7 ClockiRef. Input
e Ext. Input
Clock Module Clock Module

MUX Test Setup With Automatic Delay Alignment

GS to AS frequency ratio flexible (using the clock module’s clock
input multiplier/divider).

All kinds of patterns can be used.
Delay window must be known (x10ns E4861A, +50ns E4832A).
Analyzer start delay can be set to roughly place delay window.

Returns the absolute delay in the Parameter Editor window.

Connect the DUT in the Connection window.
Set the appropriate levels.

Set up the data to be sent and expected.

The data of the first block should not be PRBS. If PRBS is required,
set the block length to (2"-1) x Segment Resolution to ensure that
the GS and AS PRBS phases match.
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4 Enable the Auto Delay Alignment.

The sequence flow is illustrated below.

Appendix A: How Do I ... ?

Clock DUT Input Data DUT Output Data
Clock | Init-Data 5 N “me?rigger
Clock Data 5 Infinite Data Syne

Data

5 Infinite

Figure 299 Sequence Flow for Automatic Delay Alignment

b Set the repetition counter of the start block to a number (N) that

suffices to allow the PLL of the analyzer to lock on the generator

clock (see ParBERT specifications).

6 Set the analyzer system to external start. Start the analyzer system.

It now waits for the trigger.

7 Start the generator system.

The generator sends data and clock to the DUT and an additional clock

to the analyzer. After N repetitions of the start block, the generator

issues the start trigger and begins an infinite loop.

The N repetitions give the analyzer’s PLL time to lock to the external

reference clock. When the trigger arrives, the analyzer becomes active.

It waits for the specified start delay and then begins sampling the

incoming data. The Automatic Delay Alignment assures that the

incoming data is sampled at the optimum point of time.

Now the analyzer enters the second block and performs the

measurement.
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How Do | Use Automatic Sampling Point Adjustment?

Using Automatic Bit Synchronization With PRBS Data

Test Setup A multiplexer test with two systems can be set up as shown below:

Figure 300

Characteristics

Procedure

Generator System (GS) Analyzer System (AS)
ouT
Generatars |2
p— [ Analyzer
b
b_
1 CLK
Tri Cutput P
Hager HLIp _‘ ‘ Trigger Cutput
ClockiRef. Input | < .
Ext. Input < Clock/Ref. Input
; Ext. Input
Clock Module Clack Module

MUX Test Setup With Automatic Bit Synchronization

One system is used to source clock and data to the multiplexer and an

additional clock to the analyzer. The other system is used for data

analysis.

GS to AS frequency ratio is flexible (using the clock module’s clock
input multiplier/divider).

No delay window must be known.

No special initialization block is required.

No special block length restrictions.

No absolute delay known afterwards (uncertainty of n periods).

The timing between analyzers can be compared for calculating
skews.

Usually faster than Automatic Delay Alignment

Connect the DUT in the Connection window.
Set the appropriate levels.

Use the Standard Mode Sequence Editor to set up the data to be
sent and expected.

Start the generator.
Wait until the PLL of the DUT has stabilized.

Start the analyzer system.
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Using Automatic Bit Synchronization With Memory Data

Test Setup This is the same setup as in the previous example.

Figure 301

Characteristics

Procedure

Generator System (GS) Analyzer System (AS)
ouT
Generatars | 2
P [ Analyzer
b
>_
! CLK
Tri Output P—
rlager P _‘ ‘ Trigger Cutput
Clock/Ref. Input | < .
Ext. Input < Clock/Ref. Input
: Ext. Input
Clack Module Clock Madule

MUX Test Setup With Automatic Bit Synchronization

Auto Bit Sync with memory data requires some attention:

N oo o A&

Non-pure PRBS are memory segments with a block length of
(2"-1) x segment resolution.

The first 48 bits of each segment trace must be unique.
No absolute timing information is available after synchronization.
Can only be performed on an independent analyzer system.

Requires a minimum block length 32 X segment resolution x
Srequency multiplier.

All detect words of all channels must be found within +5 X segment
resolution.

Connect the DUT in the Connection Editor.

Set the appropriate levels.

Use the Detail Mode Sequence Editor to set up the data to be sent
and expected. Take care of the block length.

Use the Trigger Pod, if you wish to react on external events.
Start the generator.
Wait until the PLL of the DUT has stabilized.

Start the analyzer system.
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How Can | Synchronize a DEMUX Test With
Two Systems?

The functions for automatic analyzer sampling point adjustment
require that certain conditions are met.

Requirements for DEMUX tests with two systems:

Automatic Delay Alignment Delay window is known and can be specified.

Word phase delay is known.

Automatic Bit Synchronization | PRxS data may be sent and expected. If this is
not pure PRxS, the word phase delay must be
known.

If memory-type data is used, then:

- the first 48 bits of every trace must be unmis-
takable

- the word phase delay must be known.

Using Automatic Delay Alignment

Test Setup The analyzer system is in the external clock mode and starts with an
external trigger:

Generator System (GS) Analyzer System (AS)

ouT

Generatars Analyzer
Recovered
Clock
Trigger Output Trigger Output
Clock/Ref. Input Clock/Ref. Input
Ext. Input - Ext. Input
Clock Maodule Clock Module

Figure 302 DEMUX Test Setup With Automatic Delay Alignment

Characteristics ¢ GS to AS frequency ratio is flexible (using the clock module’s clock
input multiplier/divider).

¢ All kinds of patterns can be used.
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* Delay window must be known (x10ns E4861A, +50ns E4832A)
* Analyzer start delay can be set to roughly place delay window.

* Returns the absolute delay in the Parameter Editor window.

Procedure 1 Connect the DUT in the Connection window.
2 Set the appropriate levels.

3 Set up the data to be sent and expected.
The data of the first block should not be PRBS. If PRBS is required,
set the block length to (2"-1) x Segment Resolution to ensure GS and
AS PRBS phases match.

4 Enable the Auto Delay Alignment.

The sequence flow is illustrated below.

Clock DUT Input Data DUT Output Data
Clock | Init-Data 5 N “m"?“gger
Clock Data g Infinite Data Sync

Data 5 Infinite

5 Set the repetition counter of the start block to a number (N) that
suffices to allow the PLL of the analyzer to lock on the generator
clock (see ParBERT specifications).

Figure 303 Sequence Flow for Automatic Delay Alignment

6 Set the analyzer system to external start. Start the analyzer system.
It now waits for the trigger.

7 Start the generator system.

The generator sends data and clock to the DUT and an additional clock
to the analyzer.

The synchronization block is repeated until the DUT’s and the
analyzer’s PLLs have stabilized.
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Using Automatic Bit Synchronization With PRBS Data

Test Setup A demultiplexer test with two systems can be set up as shown below:

Generator System (GS) Analyzer System (AS)
ouT
Generators Analyzer
.
Fecovered
Clock
Trigger Output O Trigger Cutput
Clock/Ref. Input I—p Clock/Ref. Input
Ext. Input Ext. Input
Clock Module Clock Module

Figure 304 DEMUX Test Setup With Automatic Bit Synchronization

One system is used for data generation. The other system is used for
data analysis.

The analyzer runs in “external clock” mode. The demultiplexer
provides this clock. The frequency of the external clock has to be
programmed or measured by the analyzer system to enable the system
to establish the correct sample point delays.

If you want to obtain the timing of this measurement relative to the
clock of the DUT, then you have to feed the clock recovered by the
demultiplexer via a power splitter to the clock module and to an
additional analyzer channel.

No delay window must be known.

¢ No special initialization block is required.

¢ No special block length restrictions.

¢ No absolute delay known afterwards (uncertainty of n periods).

¢ The timing between analyzers can be compared for calculating
skews.

¢ Usually faster than Automatic Delay Alignment
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Procedure 1 Connect the DUT in the Connection window.
2 Set the appropriate levels.

3 Use the Standard Mode Sequence Editor to set up the data to be
sent and expected.

4 Start the generator.
b Wait until the PLL of the DUT has stabilized.

6 Start the analyzer system.

Using Automatic Bit Synchronization With Memory Data

Test Setup  This is the same setup as in the previous example.

Generator System (GS) Analyzer System (AS)
ouT
Generatars Analyzer
L

Recovered

Clock
Trigger Qutput Trigger Output
Clock/Ref. Input l—> Clock/Ref. Input
Ext. Input Ext. Input

Clock Module Clock Module

Figure 305 DEMUX Test Setup With Automatic Bit Synchronization

Characteristics Auto Bit Sync with memory data requires some attention:

¢ Non-pure PRBS are memory segments with a block length of
(2"-1) x segment resolution.

* The first 48 bits of each segment trace must be unique.
* No absolute timing information is available after synchronization.
¢ Can only be performed on an independent analyzer system.

* Requires a minimum block length 32 X segment resolution x
Srequency multiplier.

e All detect words of all channels must be found within +5 X segment
resolution.
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How Do | Use the AUX OUT of Analyzer Frontends?

Procedure 1 Connect the DUT in the Connection Editor.
2 Set the appropriate levels.

3 Use the Detail Mode Sequence Editor to set up the data to be sent
and expected. Take care of the block length.

Use the Trigger Pod, if you wish to react on external events.
Start the generator.

Wait until the PLL of the DUT has stabilized.

N e a1 A&

Start the analyzer system.

How Do | Use the AUX OUT of
Analyzer Frontends?

The analyzer frontends E4863A/B and E4865A have an AUX OUT
connector.

Setup Example This connector allows you to route a recovered clock signal to the

434

clock module.

Generator System (GS) Analyzer System {AS)

DuT

Generators Analyzer
Recovered
Clock
Trigger Output Trigger Cutput
Clock/Ref. Input Clock/Ref. Input
Ext. Input > Ext. Input
Clock Module Clock Module

Figure 306 DEMUX Test Setup With Recovered Clock

The AUX OUT connector is connected to the output of the analyzer’s
comparators and delivers a unipolar signal.
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In the example above, the analyzer system is started by a trigger issued
from the generator system. It then uses the recovered clock of the DUT
to set its own capturing frequency.

The AUX OUT has an internal impedance of 50 Q and has to be
terminated accordingly.

AUXOUT !
o—5b
|
|
|
|
|
|

Figure 307 AUX OUT Termination

A termination voltage between 0 V and -2 V may be used.

How Do | Calibrate a 43G Pattern
Generator?

When you receive a new ParBERT 43G pattern generator, this is
factory-calibrated and ready for use.

Recalibration is required in the following cases:
* The E4808A clock module has been replaced.
* The E4868A MUX module has been replaced.

* The cables between the data generator frontends and the MUX
module have been replaced by cables with different characteristics.

* An external source clock is connected to the MUX module and the
cable between the MUX module’s “Sys Clk Output” and the clock
module’s CLOCK/REF INPUT has been replaced by a cable with
different characteristics.

Delay calibration of the ParBERT 43G pattern generator ensures that
the sixteen generated signals arrive at the inputs of the MUX module
synchronized to the module’s setup and hold time for all data rates
from 38 Gbit/s up to 43.2 Gbit/s.
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NOTE

How Do | Calibrate a 43G Pattern Generator?

The calibration adds a common delay to all sixteen generators, so that
the signals seen by the MUX module are sampled at the optimum point
of time.

This section explains how to calibrate the ParBERT 43G pattern

generator.

As the system keeps two mutually independent MUX module
calibration values—one if an external source clock is used, and one if
the clock module generates the clock—the calibration has to be
performed twice, if:

* The MUX module was exchanged

* Cables between the data generator frontends and the MUX module
were replaced by cables with different characteristics

Prerequisites
The following is needed:
e ParBERT 43G calibration setting (delivered with the software)

e ParBERT 43G calibration data segment (delivered with the
software)

* External precision clock generator (for example Agilent ES8244A)

* Oscilloscope

Setup

Proceed as follows:

1 Import the calibration segment and setting.

To locate the segment and the setting from the Windows desktop,
click: START — Programs — Agilent Digital Verification Tools —
Samples — Settings — E4860A_Deskew Calibration. The file names
are Calibration_SEG.txt and Calibration_SETT.txt.

See also “How to Export/Import Settings or Segments” on page 399.
2 Load the calibration setting.

3 Connect the external clock instrument to the “10.8/21.6 GHz Ext.
Clock Input” of the MUX module. Set the instrument to 10.8 GHz.
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4 Connect the “Sys Clk Output” of the MUX module to the
CLOCK/REF INPUT of the clock module.

The Sys Clk Output connector delivers a pulse of 2.7 GHz (1/4th of
the 10.8 GHz external clock).

The following figure shows the connections:

Clock MUX
module module
675 MHz -~ Ext.
PLL| T ( clock
MCLK L | |10s6| M
At compensation
ey \+\|
At —> == Sys Clk Output 2.7 GHz
—— ——
| z MUX ——® Oscilloscope
—— ==
1 38 t0 43.2 GHz
— ==

[=2)

Eight modules with 1
generator frontends

Figure 308 ParBERT 43G Pattern Generator Setup

Note from the figure above that this is a feedback system with
inherent delays.

The sampling phase of the multiplexer is determined by the PLL of
the MUX module (blue).

The delays of the feedback signal path (red) must be compensated,
so that the common phase of the 16 generated signals matches the
sampling phase of the MUX module. A mismatch of At will occur, if,
for example, the clock module is replaced.

Delay calibration allows you to shift the phase of the generated
signals and thus to compensate for At.
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5 Set the clock routing of the MUX module according to the figure
above. This looks as shown in the figure below (see also “How to
Change the Clock Routing of a MUX Module” on page 224).

Parameter Editor - MUX

Resource: [CT M0 Mus 'E4B684" F1 50) =] | %]

Output 432G ] Clock Systern l
| FE_F4868A

Euternal Clock Input————————————

s Intemal

(55 CLK)

——| " Extemnal 21.6G

Clock Output [Subratel———————

" Sub, Clk. E75M >—|

% Sub. Clk. 276

Figure 309 MUX Module Clock Routing

6 Set the mode of the clock module to external source clock and
measure the clock frequency (see “How to Choose the Clock Source”
on page 191).

7 Connect the oscilloscope to the data output of the MUX module. By
default (defined by the setting), the output data rate is set to
43.2 Gbit/s.
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8 Open the Output Parameters page of the 43G MUX module (see also
“How to Change the Output Parameters of a MUX Module” on
page 219). Switch to Delay Calibration Mode.

B Parameter Editor - HUX H E
Resource: I C1 M10 Mux ["E48684" F1 50) - I ‘II lrI

Output ] Clock, System ]
| FE_E4868

Speed Setting——————————————————
Predefined | OC-768 = 39.81312Gb/s - |

Peiod [ 25117343251 =
Frequency|39-81312 _l;[ GHz

Yaoltage Setting—————————————————

Amplitude I 0.5 _l:: Wpp

Ext, Atten. I 0 _|:: dB
Delay Calibration Mode—————

100 =

-2ng )' +2ns

Burn EEPRORM | Recall I Delay Comection

Figure 310 MUX Module Output Parameters

The Delay Calibration Mode gives you a sweep range of 2 ns
(2000 ps) for the delay vernier, as illustrated in the figure above.
For a clock period of 25 ps (40 Gbit/s), this sweep range
corresponds to 80 periods.
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9 Start the pattern generator and observe the oscilloscope.

You should see a pattern similar to the one shown below:

File  Confral  Setup Measure  Calibrate  Utilities  Help Z3Nov 2001 15:11 m

Dsciloseape-Modk

3|

Power

2

ampl

A
<

1 cale: 100 my/div 2 cale: 100 my/div 3 cale: 100 my/div 4 cale: 100 my/div - Time: 2000 ps/div,  Trigger Level
ffeet0.0 Y I ffeet0.0 Y I ffeet0.0 Y E ffeet0.0 Y E Delax-zﬁ 0000 ng i A Coupled

Figure 311 Good Pattern

10 If the pattern is not as crisp and uniform as shown above, move the
delay vernier slightly until it is.

If you move the delay vernier coarsely, you will find that areas of
good and poor patterns alternate, as illustrated in the following

figure.
AREA OF GOOD
SCOPE PATTERN
S l
S T
>
(o
[0) e.G. 40G |
=
€
2
5 I
@ 6.G. 38G
1

| Range of delay calibration vernier

Figure 312  Alternating Scope Patterns

Distorted patterns indicate a mismatch between the sampling
moment of the MUX module and the phase of the generated signals.
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A good pattern indicates that the sampling point of the MUX
module is within the common eye opening of the generated signals.
The two scope patterns alternate, because the delay vernier allows
you to shift the signal phase over many clock cycles. This is
illustrated in the figure below:

Comparator threshold

\

Good pattern Poor pattern

Figure 313 The Reason for Alternating Scope Patterns

NOTE The ParBERT 43G pattern generator calibration uses the opposite
principle than analyzer delay adjustment.
When you adjust the analyzer delay (which can be done manually or
automatically) you move the analyzer sampling point over time until
at least a suitable delay is found.
For the MUX module, the sampling point is given by the built-in PLL
and fixed. When you calibrate the ParBERT 43G pattern generator,
you shift the phase of the generated signals until the sampling point
is in the middle of the eye opening.
This is simple and straightforward for one signal frequency. But you
have to find a common delay that fits to the whole frequency range.

Calibration Procedure

The calibration procedure has three phases:

* Phase 1: Determine the optimum delay at 43.2 Gbit/s and 38 Gbit/s.
Calculate the time difference.

* Phase 2: Increment the delay by 16 full periods and determine the
optimum delay at 43.2 Gbit/s and 38 Gbit/s once more. Calculate
this time difference, too.
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43.2G

40G

38G
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How Do | Calibrate a 43G Pattern Generator?

* Phase 3: Compare the two time differences. Depending on the
result, you are almost done, or you have to perform additional delay
measurements.

The terms used for identifying the time measurements are illustrated
in the figure below:

Good patterns Desired Regions of poor
region outcome patterns

Y

1 | |
| M
M. 4506 ' M 4326 M, 4326 ' 343.2G
= - | —
| |
| |
| |
| |
] N | 1 )
| |
M1 406 ! M, 40G M, ads
| Y
I | o
| I |
| A 1 I |A3
| ] ]
I'm ]
-138G M 5 wrong M; 366
=M, 556 period
M. 386< M.y 406<M.1 1306
M, 365 M, 550 M, 406 M; 406
M, 43265 Mi 406 <M, 550 My 43265 My 356 < M, 556
M, 366 M 4306 M; 406

Figure 314 Calculated Values M1, M2, M3, and Deltas

Start the calibration with phase 1.
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File Conirol Setp Measwre Calibrate  Utilities  Help

-

Procedure:

1

Using the delay vernier, increase the delay until the oscilloscope
pattern just starts to deteriorate.

The left-hand picture of the following figure shows a good example
of the beginning deterioration.

Z3 Mov 2001 1525' a File  Confrol  Setup Measure  Calibrate  Utilitles  Help 23 Nov 2001 15m| m

Time: :l

Time ﬁll
Amp =

4 jScale: 100 mivdiy cale: 100 mi/div cale: 100 miv/div § 4 aScale: 100 miv/div
ffseta 0 v ffset.0 v ffseta 0 v I ffset 0 v

Time: 200.0 psAdive Trigger Level. 1] cale: 100 mi/div cale: 100 mi/div cale: 100 my/div 4 cale: 100 my/div | Time: 200 0 ps/div;  Trigger Level
Delaz.EE.UUUU s ' AC Coupled ffset 0 % ffset 0 % lifset0.0 ffset 0 % DEIax'ZE 0000 ns ‘ AC Coupled

Figure 315 Poor and Very Poor Scope Patterns

Phase 2

2
3

Note the delay (in ps).

Decrease the delay until the oscilloscope pattern deteriorates again
and note that delay, too.

Calculate the middle point as (1st delay + 2nd delay) / 2. This value
is called M; 43 oG- Start with i = 1. The result is My 43 o¢-

Adjust the delay vernier to that position.

Set the data rate to 38 Gbit/s and repeat the steps 1 to 4. The result
is Ml 38G-

Calculate the difference Al = Ml 43.2G — Ml 38G-

Procedure:

Set the data rate back to 43.2 Gbit/s.
Increase the delay M; 43 oG by 370 ps.

Using the delay vernier and the oscilloscope, measure the width of
the eye opening, and calculate M;.; 43 oG-

Set the data rate to 38 Gbit/s and repeat step 3. The result is

M1 38G-

Calculate the difference A;,q.
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6 Compare the absolute values of A; and A, (see figure “Calculated
Values M1, M2, M3, and Deltas” on page 442).

If A; and A, have the same sign and |A;| is less than |A;,; |, then
return to 43.2 Gbit/s, decrease the delay M; 43 o by 370 ps, decrease
i, and repeat the steps 3 to 5. The resulting mean values are M 43 o

and MO 38G-

Phase 3 The goal of phase 3 is to find a period with minimum deviation
between the values of the delay M;. This period has to be a “valid”
period.

An invalid period is illustrated in the figure “Calculated Values M1,
M2, M3, and Deltas” on page 442. There, the measurement of My sg
falls into the same eye opening of the 38G-signal as the measurement

of M; ggg- This is not tolerable.

An invalid period can be identified by control measurements at
40 Gbit/s.

The whole procedure is illustrated in the following diagram:

yes

Al 1A

i+1

A A
P+

, have the
same sign

—

|A <A

/\ /\

M..1 43.26+370 ps
Repeat Phase 1

= means: set to

370 ps Determine
43.2G
M M, 4o @ 40G
Repeat Phase 1

>4 v

Ai+1 = Ai
A=A Mizsa <M o6 <M, 436
! or
M, 4326<M 406 <Mi 386

R

Determine
M

i+1 40G

@ 40G

h 4

or
M

M.,1 3866<Mis1 406<Mi1 4326

i1 4326<Mi, 1 406<Mi1 256

L N

Calculate the
mean of M, ;g
and M, 45 ,5. Set
the delay vernier
accordingly.
Burn EEPROM.

Restart from the
beginning. Move in
opposite direction. If
you have previously
added 370 ps, now
subtract, and vice
versa.

Calculate the
mean of M, ; 4
and M, 4306 Set
the delay vernier
accordingly.
Burn EEPROM.

Restart from the
beginning. Move in
opposite direction. If
you have previously
added 370 ps, now
subtract, and vice
versa.

Figure 316 Calibration Flow Chart
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NOTE Remember that the calibration also has to be performed for the
internal clock generated by the E4808A clock module, if the MUX
module itself or cables between the data generator frontends and the
MUX module have been replaced.

If this was the case, set up the MUX module and the clock module for
the internal clock and repeat the calibration procedure.
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Appendix B: PRBS/PRWS Data
Segments

This appendix contains information how the Agilent 81250 Parallel Bit
Error Ratio Tester generates Pseudo Random Bit/Word Streams (PRBS

and PRWS). Furthermore, it describes the additional features available
with PRBS/PRWS.
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Pure and Distorted PRBS

The Agilent 81250 uses a shift register with appropriate feedback to
generate the pseudo random data. An example is shown below.

How Soqrent |
Zzcmerk Tacl [l A= - e -]
Zzcment Mate |FRES1S
=zemerk | pe FRES fr]
N’“ﬁﬂ x|
* Morma i maeeed
. oo [PuzFF =]

Lk, | Laazdd

Figure 317 The Generation of a 2'°_1 PRBS Using a Shift Register

Here you can see, how an ITU-T 0.151 compatible 215_ 1 PRBS is
generated.

If Normal is selected, the output of the inverter is used to generate the
bit stream. The shift register starts with all flip-flops loaded to one.
This causes the bit stream to start with the longest run of 15 zeros.

If Inverted is selected, the bit stream is sent to the DUT without the
inverter. The shift register starts with all flip-flops loaded to one. This
causes the bit stream to start with the longest run of 15 ones.

NOTE This implementation may be in contrast to other bit error rate testers.
If you encounter problems when combining the Agilent 81250 with an
undocumented PRBS generator or analyzer, you should try the
inverted output.

The mathematical notation of the shift register with feedback taken
from flip-flops 15 and 14 for the 2!°-1 PRBS is:

X154+ x14 4 1
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A complete list of the available polynomials—using the mathematical
notation—is given in the table below.

Table 27 PRBS Polynomials

PRBS Polynomial Comment
2°-1 XO+ X4+ X2+ X1 +1
261 XE+ X5+ X3+ X241

27 -1 X7+ X8 +1 Compatible with Agilent 70841A and
70845A. ITU-T V.29

28_1 X8+ X+ X3+ X2 +1

29-1 X+ X541 CCITT 0.153 / ITU-T V.52

210_1 X0+ X7 +1 Compatible with Agilent 70841A and
70845A

y X4+ X% 41 CCITT 0.152 / ITU-T 0.152

212_1 X12+X9+X8+X5+1

2131 X1+ X124 X104 x93 41
2141 X4 xB X" +x0+1
2151 X154+ x4 +1 CCITT 0.151 / ITU-T 0.151
281 X2 4+ X184 1 CCITT 0.151 / ITU-T 0.151
231 _1 X314+ x28 4+ 1

All pure pseudo random bit/word streams are generated by hardware
shift registers built into the data generator/analyzer modules.

Distorted PRBS are generated by simulating the shift register in the
software and downloading the pattern into the channel memory. Due
to memory constraints, only pure PRxS without any additional options
is available for the two longest bit streams (223—1 and 231—1).

Variable Mark Density

The ratio of ones to zeros of a pure pseudo random bit stream is
approximately 1 to 1. That means, 1/2 of all bits are ones. You can
modify this ratio by using the option Variable Mark Density.

A PRBS with marker density 1/8, 1/4, 3/4, 7/8 generates bit streams
with the respective ratio of ones to the total number of bits. For
example, 3/4 means that on the average 3 out of four bits are ones.
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Table 28

Normal Mode

Inverted Mode

Principle of Operation

The generation of such a 2™-1 PRBS is done by combining a bit at
position n with the bits generated m bits and 2*m bits later. The
following formulas are used:

PRBS Formulas

Mark density Formula

1/8 PRBS[n] = PRBS[n] & PRBS [n+m] & PRBS [n+m*2]
1/4 PRBS[n] = PRBS[n] & PRBS [n+m]

3/4 PRBS[n] = PRBS[n] | PRBS [n+m]

7/8 PRBS[n] = PRBS[n] | PRBS [n+m] | PRBS [n+m*2]

Extended Zeros/Ones

A pure pseudo random bit stream in normal mode generates the
longest run of zeros as the first bits. Thus, for a 2™- 1 PRBS the first m
bits are zero. With the option Extended Zeros you can extend this
sequence of m zeros.

Starting at bit position m+1 in the pattern memory a specified number
of bits is set to zero. The following bit is then forced to be a one.

The opposite applies for an inverted PRBS. Here you can extend the
number of ones that are sent as the first bits.

If ones shall be extended to a normal PRBS, the start phase of the
PRBS is modified in such a way that the longest run of ones ends
exactly at bit position m (first bit is zero, bit one to m are ones).
Therefore, the insert position of the extending ones is again at index
m+1.

The same applies for an inverted PRBS that shall be extended with
Zeros.

Error Insertion

To produce a distinct bit error rate in your test sequence, you can use
the Error Insertion option. This option inserts errors into the pseudo
random bit stream.

This is achieved by filling a pure PRBS stream into memory and then
toggling as many bits as specified at random positions.

For example, 2 errors inserted into a 215_1 PRBS yields an error rate
of

2/ (215-1)=6.1037e 5.
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Pure and Distorted PRWS

A Pseudo Random Word Stream (PRWS) is used to send pseudo
random data to a multiplexer (MUX) input port. PRWS is also used to
specify the data expected from a demultiplexer (DEMUX) output port.

Pure PRWS

If the signals are connected to the MUX input pins in correct order, a
PRBS appears at the output pin of the MUX. This is illustrated in the
figure below. The numbers in the figure represent the nth bit of a PRBS
data stream.

1,17, ..
218, ..
319..
420, ..
521,..
6,22, ..
7,

824 ..
9,25, .. 1,2,3,4,5,6,7,...
10,26, ..
11,27, ..
1228, ..
18329, ..
14, 30, ..
15,31, ..
16,3, ..

Figure 318 Sending a PRWS to a 16: 1 MUX

If the MUX-width is a number in power of two, then the individual
input data streams to the MUX are PRBS streams of the same
polynomial as the resulting serial data stream at the MUX output. For
a MUX with a width other than a power of two, PRBS using different
polynomials must be provided to the MUX. This is done automatically
by the software.
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However, there are a few invalid combinations of PRBS-lengths and
MUX-widths. They are listed in the table below.

Table 29 Known Exceptions for MUX-Widths up to 256

PRWS Invalid MUX-widths

2°-1 31, 62,93, 124, 155, 186, 217, 248

261 3,7,9,18,21,27, 36,42, 45,54, 63,72, 81, 84, 90, 99, 105, 108,
117,126, 135, 144, 147,153, 162, 168, 171, 180, 189, 198, 207,
210, 216, 225, 231, 234, 243, 252

271 127, 254

28_1 3,5, 15,17, 34, 51, 68, 85, 102, 119, 136, 153, 170, 187, 204, 221,
238, 255

2°-1 7,73,146,219

2101 3,11, 31, 33, 66, 93, 99, 132, 165, 198, 231

211 23, 89

2121 3,5,7,9,13,15,21, 35, 39, 45, 63, 65, 91, 105, 117, 130, 195

2131 No exceptions

2141 3,43, 86,127,129, 172, 215

2151 7,31,151,217

2831 47

2811 No exceptions

Some exceptions are obvious: For example, a 2°_1 PRBS generates a
bit stream that is repeated every 31 bits. A multiplexer with 31 inputs
would then require constant signals at the input pins to provide a
PRBS at the serial output. But as the pure PRBS is generated using a
shift register, it is mandatory that the individual inputs to the MUX
itself are also PRBS streams of a certain polynomial.

If you need to have a PRWS for a MUX-width that is listed in the
exception table, use this workaround: Create a non-pure PRWS. For
example, specify it as a PRWS with a variable marker density 1/2.

Distorted PRWS

The different types of non-pure Pseudo Random Words Streams
(PRWS) are generated in a similar way as the various PRBS types. The
PRWS generation is done in two steps:

1. A PRBS with the specified parameters is generated.

2. The data memories of the related channels are filled in such a way
that at the serial side of the MUX the desired PRBS appears.
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Appendix C: Giga Clock Cable
Connections

The E4809A 13.5 GHz clock module controls up to ten data modules
for data rates of 7G/13.5G (N4872A to N4875A), 3.35G (E4861B,
E4810A, E4811A), or 675 Mbit/s (E4832A). Up to two E4809A slave
clock modules can be connected.

The E4809A clock module generates the system master clock as well as
an additional high-speed “giga” clock for the 7G/13.5G data modules.

This appendix explains how to make the connections.
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Overview of the Clock
Connections

The following figure illustrates the clock connections:

Giga clock distribution

Master clock
distribution

Clock module  13.5G modules  3.35G module

Figure 319 Clock Connections With the 13.5G Clock Module

The E4809A clock module has ten master clock outputs for data
modules. The master clock distribution cables can be manually
plugged in or out.

In addition, the E4809A clock module has 12 giga clock outputs—ten
for 7G/13.5G data modules, two for slave clock modules in expander
mainframes.

CAUTION Never attempt to plug or unplug the giga clock distribution cables
with your fingers. The giga clock connectors do not tolerate any
oblique insertion or removal.

If you need to connect or disconnect one of these cables, use the giga
cable tools provided with the system and follow the instructions given
below.
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Not following these instructions can result in severe damage of the
clock or data module. It can also result in unobtrusive damage of the
cable connector which may then destroy another clock or data module
when it is plugged in.

Making the Giga Clock
Connections

When you receive a ParBERT system, it is ready for use. All clock
distribution cables are in place, tied together, and secured. However,
once in a while you may wish to add or replace a module or frontend.

For connecting and disconnecting the giga clock cables, ParBERT
systems equipped with the E4809A 13.5 GHz clock module provide two
giga cable tools.

Giga cable removal
tool, p/n E4809-23802

Giga cable plug-in
tool, p/n E4809-23801

Figure 320 Giga Cable Tools
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How to Connect a Giga Cable

CAUTION Do not attempt to plug in a giga cable with your fingers. There is a risk
that you inadvertently damage the connector of the module or cable.

To connect a giga clock cable:

1 Hold the cable at the rubber coating and insert the cable connector
into the giga cable plug-in tool. Do not touch the contact side of the

connector.

Figure 321 Insert the Cable Connector into the Plug-In Tool
2 Line up the tool perpendicular to the module front panel.

3 Using the tool, plug the cable carefully into the module connector.

Figure 322 Use the Plug-In Tool to Insert the Cable Connector
4 Push the tool straight forward until the connector clicks into place.
b Press your finger on the rubber coating of the cable to hold the

connector in place and withdraw the tool.

NOTE When you finally arrange and secure the giga cables with binders,
ensure that all connectors are correctly in place and not under stress.
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How to Detach a Giga Cable

CAUTION Do not attempt to unplug a giga cable with your fingers. In particular:
Do not pull at the rubber coating! There is a risk that you
inadvertently damage the connector of the module or cable.

To disconnect a giga clock cable:

1 Grab the cable connector with the giga cable removal tool.

Figure 323 Use the Removal Tool to Grab the Cable Connector

2 Pull the cable connector off, perpendicular to the module front
panel.
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Appendix D: Glossary

This appendix provides a glossary of the terms used in the user
interface and in the documentation.

10GbE: 10 Gbit/s Ethernet

Action upon an event: Any combination of the following;:
* Go to sequence block.
* Set the TRIGGER OUTPUT of the master clock module.
e Set the VXI ECL TO/T1 trigger lines.

ActiveX controls: Reusable software objects that can be pasted into many programming
environments.

Agilent 81200 pnp driver: A plug and play driver for the 81200 platform based on the VISA
standard.

Analog channel addition: Voltage addition of two 675 MHz signal generator channels of one
module. Requires at least one E4838A frontend.

API:  Application Programming Interface.

Automatic Bit Synchronization: Analyzer sampling phase adjustment based on measuring the BER.
Sets and shows the phase delay with respect to the analyzer clock.

Automatic Delay Alignment: Analyzer sampling delay optimization if a time window is known. Sets
and shows the full delay since start.

BER: Bit Error Rate. The number of errored bits divided by the number of
received bits.

BIOS: Basic I/0 System—the microprocessor programs loaded into the
EEPROMs of the VXI modules.
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Compare and Acquire Around Error
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Block:

Cable delay compensation

Capture Data

Channel:

CLOCK/REF INPUT:

Clockgroup:

ClockgroupNumber:

Compare and Capture

Connector:

ConnectorNumber:

Data port:

DCE:

A portion of a test sequence which references segments that define
generated and expected data. A block refers to all data ports. Its length
has to be a multiple of the segment resolution. Single blocks and
groups of blocks can be repeated (loops). A trigger pulse can be issued
at the beginning of a block. Actions upon events can be associated with
a block.

A procedure that compensates for signal delays between the frontend
connectors and the DUT board. Ensures that all signals arrive phase-
synchronized, at the DUT board as well as at the analyzers. Cable delay
compensation can be run from the Deskew Editor.

A measurement mode. In capture mode, the analyzer frontends
capture data until the sequence expires or their memory is filled.

The circuitry behind a frontend connector, which includes data
generating or analyzing capabilities, data memory, frequency
multiplexing, and so on.

A connector of the clock module. It allows to connect an external clock
source.

The sum of modules connected to a single clock module.
Identifies the clock master (= 1) and up to two slaves (2 and 3).

A measurement mode. The Compare and Acquire around Error mode
compares and acquires data in real time. If an error occurs, it is
possible to define when the system should stop after the occurrence of
the error.

A measurement mode. The Compare and Capture mode compares and
acquires data in real time. It continues until the sequence expires or
the Stop button is pressed.

An output or input connector of a frontend. Differential connectors
are treated as one connector.

Identifies the connector of a module and is counted from module top
to bottom (1 to 4). Differential connectors are counted as one
connector.

A DUT port that receives or returns digital data, such as a data or
address bus.

Data Communication Equipment.
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Delay Auto Calibration

Delay vernier:

Deskew Editor

Digital channel addition:

DSC

DSR:

DSRA:

Error State Display:
Event:

Event causing deferred action:

Event causing immediate action:

EXT INPUT:

Fast Bit Synchronization:

FM factor:
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A procedure that has to be run after adding or replacing frontends or
modules. Can be started from the System menu.

A slider provided by the Parameter Editor for analyzer frontends
plugged into an E4861A or E4832A data generator/analyzer module.
Allows to move the sampling point while a test is running.

A ParBERT tool for phase-synchronizing the frontend connectors and
compensating for signal delays caused by the test setup. Can be
started from the Go menu.

Exclusive OR (modulo 2) addition of two or four signal generator
channels of one module.

DeSkew Channel. The 17th channel used by SFI-5 applications for
deskewing the 16 data channels.

Digital Stimulus/Response. A general term used for characterizing
instruments that source digital data to a device and analyze the digital
response.

Default name of the basic ParBERT system with the first clock module.
Additional independent systems are labeled in ascending order: DSRB,
DSRC, etc.

Shows captured data and errors in tabular form.
A signal that causes an action.

An event that causes an action at the end of the currently executed
sequence block.

An event that is serviced as fast as possible, without waiting for the
end of the currently executed sequence block.

A connector of the clock module. It allows to start/stop the system by
an external signal. Also called START INPUT.

A method to align expected PRxS data with incoming PRxS data. Does
not change the analyzer sampling delay.

Frequency Multiplier factor. The individual factor by which a channel
frequency differs from the system clock frequency. Choices are
restricted by the FMR.
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FMR:

Frontend:

Handle:

Master clock module:

Module:

ModuleNumber:

MUX/DEMUX:

0cC:

Frequency Multiplier Range. The available factors for multiplying the
system clock frequency. The actual range depends on the segment
resolution and the type of module.

Generator or analyzer plug-in of a data module.
The identification of a system, such as DSRA, in SCPI commands.

The E4805B or E4808A clock module that controls clockgroup #1 of a
system. It can additionally control up to two slave clock modules
(clockgroup #2 and #3).

One of the following:

* E4805B Clock Module

* E4808A Clock Module

* E4809A Clock Module

* E4832A Data Generator/Analyzer Module (up to 675 Mbit/s)
* E4861A Data Generator/Analyzer Module (up to 2.7 Gbit/s)
* E4861B Data Generator/Analyzer Module (up to 3.35 Gbit/s)
* E4868B(A) 45(43.2) Gbit/s Multiplexer (MUX) Module

* E4869B(A) 45(43.2) Gbit/s Demultiplexer (DEMUX) Module
* E4866A 10.8 Gbit/s Data Generator Module

* E4867A 10.8 Gbit/s Data Analyzer Module

* N4868A 10.8 Gbit/s Booster Module

* E4810A 3.35 Gbit/s optical-electrical Data Generator Module
* E4811A 3.35 Gbit/s optical-electrical Data Analyzer Module
* N4872A Data Generator Module (up to 13.5 Gbit/s)

* N4873A Data Analyzer Module (up to 13.5 Gbit/s)

* N4874A Data Generator Module (up to 7 Gbit/s)

e N4875A Data Analyzer Module (up to 7 Gbit/s)

Identifies the module within a clockgroup (range 1 to 11).

Multiplexer/Demultiplexer. Also used for identifying the E4868A
multiplexer and the E4869A demultiplexer modules.

Optical Carrier. Describes the optical characteristics of a SONET. OC-1
corresponds to STS-1, OC-768 to STS-768.
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Parameter Editor:

PNP:

Port:

PRBS/PRWS:
Pulse port:
SCPI:

SDH:

Segment resolution:

Segment:

Sequence:

Sequence Editor:

SERDES:

Setting:

SFI-5:

SONET:
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A versatile component of the ParBERT user software that allows to set
the characteristics of the clock module, the DUT data ports, and
selected ParBERT channels.

81200 Plug and Play peripheral driver for VXI components.

A group of DUT input or output pins with identical or similar
properties. There are data ports and pulse ports. Data ports are
divided into DUT input ports and DUT output ports.

Pseudo Random Bit/Word data Stream.

A DUT port that receives parametric signals, such as a clock pulse.
Standard Command language for Programmable Instruments.
Synchronous Digital Hierarchy.

The length of a data word in the module memory. Range: 1 to 16 bits
for E4832A modules, 16 to 64 bits for E4861A modules, 1 to 128 bits
for E4861B modules. The minimum segment resolution depends on the
chosen system clock frequency.

Contains the data to be generated or expected. Segment types are:
Memory, PRBS, PRWS, or SFI5. Type memory is a pattern that consists
of vectors and traces. PRxS means algorithmic data. SFI5 refers to a
16-bit wide PRWS plus the DSC.

The overall stream of generated and expected data, formed by
sequence blocks.

Three ParBERT tools for creating and maintaining the sequence:
Standard Mode Sequence Editor, Detail Mode Sequence Editor, and
Data/Sequence Editor. Can be started from the Go menu.

Serializer/Deserializer. Multiplexers/demultiplexers used in SONET
applications.

The complete setup for a DUT test, including all parameters and
references to the test patterns (segments).

SERDES Framer Interface, spec #5.

Synchronous Optical Network. A standard from Bellcore and ITU-T
(formerly CCITT).
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Start delay:

STM:

STS:

System:

Terminal:

Trace:

Trigger Pod:

Vector:

VISA:

VXI:

Waveform Viewer:

XAUI:

Xenpak:

Zero adjust:

464

Analyzer sampling point setting with the Parameter Editor. Describes
also the delayed start of generators after starting a test.

Synchronous Transfer Mode. STM-1 is the base level of the SDH and
refers to a data rate of 155.52 Mbit/s. This corresponds to STS-3.

Synchronous Transport Signal. STS-1 is the base level of SONET and
refers to a data rate of 51.84 Mbit/s.

An independent ParBERT system consists of one master clock module
and at least one data generator/analyzer module. Several systems may
share a common VXI frame.

A signal line (a DUT pin) assigned to a port.
Specifies the serial data transmitted to or expected from a terminal.

An option of the E4805B or E4808A or E4809A master clock module
for detecting external events.

Specifies all the parallel, simultaneous bits of a port within a segment.

Virtual Instrument Software Architecture—a common standard of
functional calls for controlling VXI-based instruments.

VME-bus eXtension for Instrumentation—a bus system for building
modular instruments.

Shows generated and captured data as well as errors in graphical
form. Allows to investigate phase relationships.

10 Gbit/s Ethernet (X = 10GbE) Attachment Unit Interface. A

4 x 3.125 Gbit/s parallel interface between the MAC (media access
control) sublayer and the PHY (physical layer Tx/Rx), specified in
IEEE 802.3ae.

A multisource agreement (MSA) for the XAUI <=> PHY package.

A procedure that compensates for internal delays between the
different data modules and frontends. Ensures that all generators and
analyzers are phase-synchronized. Zero adjust can be run from the
Deskew Editor.

Agilent 81250 Parallel Bit Error Ratio Tester, System User Guide, March 2006



Index

#

0/1 Decision Threshold 262
43.2 Gbit/s Error Detector Bundles 109

43.2 Gbit/s Pattern Generator Bundles 108

A

Active probe 392

ActiveX applet 63

Address Format menu item 166

Allow Multiple Frequencies button 186
Amplitude Correction Factor 241
Analog Channel Add 248, 250

Analyzed inputs 260

Analyzer Frontends 52

Analyzer Sampling Point Adjustment 86
Auto Calibration 172

Auto Polarity Selection 294

Automatic analyzer synchronization 86
Automatic Bit Synchronization 92, 292
Automatic Delay Alignment 90, 292
Automatic Phase Alignment 92, 93, 292
Automatic segment resolution 181

AUX IN
of 7G/13.5G analyzers 51
of 7G/13.5G generators 50

AUX OUT
of 7G/13.5G analyzers 51

AUX OUT frontend connector 53, 434
Aux Out setting 265
Average Power 246

B

BIOS Revisions menu item 172

Bit Error Rate Threshold 293

Block labels 306

Block Length and Sequence Length 300
Block menu 305

Blocks 79

Booster module 47, 270

Branch Table 324

Burn EEPROM button 223

C

Cable and DUT board delay
compensation 392

Cable and propagation delay
compensation procedure 384

Cable delay compensation 389

Cable delay compensation procedure 384
Calibration 172

Capture Data 279

Cascade menu item 174

CDR 50, 118, 228

CDR clock mode 194

CDR Unlocked Indicator 153

Changes/Enhancements

in ParBERT Rev. 5.0 26

in ParBERT Rev. 5.1 25

in ParBERT Rev. 5.5 21

in ParBERT Rev. 6.0 18
Changing

the mode of an Optical-Electrical

Connector 215

Channel 59

Channel add
analog 248, 250
digital 266

Channel Configuration Editor 229, 267
Channel identifier 55

CLK OUT connector 45

Clock cable connections 455

Clock connections
Overview 454
Tools 455

Clock Divider 193

Clock Generator
trigger output option 198

Clock mode 233

Clock modules 37

Clock multiplier 193

Clock Output of generators 253
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