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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.

U.S. Government Rights

The Software is “commercial computer
software,” as defined by Federal Acquisition
Regulation (“FAR”) 2.101. Pursuant to FAR
12.212 and 27.405-3 and Department of
Defense FAR Supplement

(“DFARS”) 227.7202, the U.S. government
acquires commercial computer software
under the same terms by which the soft-
ware is customarily provided to the public.
Accordingly, Keysight provides the Soft-
ware to U.S. government customers under
its standard commercial license, which is
embodied in its End User License Agree-

ment (EULA), a copy of which can be found
at http://www.keysight.com/find/sweula.
The license set forth in the EULA represents
the exclusive authority by which the U.S.
government may use, modify, distribute, or
disclose the Software. The EULA and the
license set forth therein, does not require
or permit, among other things, that Key-
sight: (1) Furnish technical information
related to commercial computer software
or commercial computer software docu-
mentation that is not customarily provided
to the public; or (2) Relinquish to, or other-
wise provide, the government rights in
excess of these rights customarily provided
to the public to use, modify, reproduce,
release, perform, display, or disclose com-
mercial computer software or commercial
computer software documentation. No
additional government requirements
beyond those set forth in the EULA shall
apply, except to the extent that those
terms, rights, or licenses are explicitly
required from all providers of commercial
computer software pursuant to the FAR and
the DFARS and are set forth specifically in
writing elsewhere in the EULA. Keysight
shall be under no obligation to update,
revise or otherwise modify the Software.
With respect to any technical data as
defined by FAR 2.101, pursuant to FAR
12.211 and 27.404.2 and DFARS 227.7102,
the U.S. government acquires no greater
than Limited Rights as defined in FAR
27.401 or DFAR 227.7103-5 (c), as appli-
cable in any technical data.

Warranty

THE MATERIAL CONTAINED IN THIS DOCU-
MENT IS PROVIDED "AS IS," AND IS SUB-
JECT TO BEING CHANGED, WITHOUT
NOTICE, IN FUTURE EDITIONS. FURTHER,
TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, KEYSIGHT 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 MER-
CHANTABILITY AND FITNESS FOR A PAR-
TICULAR PURPOSE. KEYSIGHT SHALL NOT
BE LIABLE FOR ERRORS OR FOR INCIDEN-
TAL OR CONSEQUENTIAL DAMAGES IN
CONNECTION WITH THE FURNISHING,
USE, OR PERFORMANCE OF THIS DOCU-
MENT OR ANY INFORMATION CONTAINED
HEREIN. SHOULD KEYSIGHT AND THE
USER HAVE A SEPARATE WRITTEN AGREE-
MENT WITH WARRANTY TERMS COVER-
ING THE MATERIAL IN THIS DOCUMENT
THAT CONFLICT WITH THESE TERMS, THE
WARRANTY TERMS IN THE SEPARATE
AGREEMENT WILL CONTROL.

Safety Notices

A CAUTION notice denotes a hazard.
It calls attention to an operating pro-
cedure, 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.

A WARNING notice denotes a hazard.
It calls attention to an operating pro-
cedure, 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.
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Obtaining Source Code

This product uses open source packages. To the extent required by the applicable open
source license(s), Keysight makes source code available upon request. To request source
code, contact Keysight Support at www.keysight.com/main/support.jspx.
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Safety Summary

General

Environment Conditions

Before Applying Power

Ground the Instrument

Do Not Operate in an
Explosive Atmosphere

Do Not Remove the
Instrument Cover

The following general safety precautions must be observed during all phases of operation
of this instrument. Failure to comply with these precautions or with specific warnings or
operating instructions in the product manuals violates safety standards of design,
manufacture, and intended use of the instrument. Keysight Technologies assumes no
liability for the customer’s failure to comply with these requirements. Product manuals
are provided with your instrument on CD-ROM and/or in printed form. Printed manuals
are an option for many products. Manuals may also be available on the Web. Go to
www.keysight.com and type in your product number in the Search field at the top of the

page.

This product is a Safety Class 1 instrument (provided with a protective earth terminal).
The protective features of this product may be impaired if it is used in a manner not
specified in the operation instructions.

All Light Emitting Diodes (LEDs) used in this product are Class 1 LEDs as per IEC
60825-1.

This instrument is intended for indoor use in an overvoltage category Il, pollution degree
2 environment. It is designed to operate at a maximum relative humidity of 95% and at
altitudes of up to 2000 meters.

Refer to the specifications tables for the ac mains voltage requirements and ambient
operating temperature range.

Verify that all safety precautions are taken. The power cable inlet of the instrument serves
as a device to disconnect from the mains in case of hazard. The instrument must be
positioned so that the operator can easily access the power cable inlet. When the
instrument is rack mounted the rack must be provided with an easily accessible mains
switch.

To minimize shock hazard, the instrument chassis and cover must be connected to an
electrical protective earth ground. The instrument must be connected to the ac power
mains through a grounded power cable, with the ground wire firmly connected to an
electrical ground (safety ground) at the power outlet. Any interruption of the protective
(grounding) conductor or disconnection of the protective earth terminal will cause a
potential shock hazard that could result in personal injury.

Do not operate the instrument in the presence of flammable gases or fumes.

Operating personnel must not remove instrument covers. Component replacement and
internal adjustments must be made only by qualified personnel.

Instruments that appear damaged or defective should be made inoperative and secured
against unintended operation until they can be repaired by qualified service personnel.
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Safety Symbols

Table 1 Safety Symbols

Symbol Description

Indicates warning or caution. If you see this symbol on a
product, you must refer to the manuals for specific
Warning or Caution information to avoid personal injury
or damage to the product.

Frame or chassis ground terminal. Typically connects to
the equipment’s metal frame.

KC is the Korean certification mark to demonstrate that
the equipment is Class A suitable for professional use
and is for use in electromagnetic environments outside
of the home.

Contains parts or assemblies susceptible to damage by
electrostatic discharge (ESD). Use electrostatic
discharge protective handling procedures to avoid
malfunctions or potential damage to the instruments.

Indicates the time period during which no hazardous or

toxic substance elements are expected to leak or

4“ deteriorate during normal use. Forty years is the
expected useful life of the product.

The RCM Mark is a compliance mark to the ACMA
(Australian Spectrum Management Agency). This
indicates compliance with all Australian EMC regulatory
information.

SRR SN >

Indicates that the product was tested and has met the
certification requirements for electrical, plumbing

<s P® and/or mechanical products.
C
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Symbol Description

The CE mark is a registered trademark of the European
Community. This CE mark shows that the product
c € CAN :gasér;'gs_gm (A) complies with all the relevant European Legal
Directives.
CAN ICES/NMB-001(A) - This ISM device complies with
the Canadian ICES-001(A).
Cet appareil ISM est conforme a la norme NMB-001(A)
du Canada.
ISM GRP 1-A - This is an Industrial Scientific and
Medical (ISM) Group 1 Class A product.

This symbol on all primary and secondary packaging
" indicates compliance to China standard GB

‘ ’ 18455-2001.
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Compliance and Environmental Information
Table 2 Compliance and Environmental Information

Safety Symbol Description

The crossed out wheeled bin symbol indicates that separate collection for waste
electric and electronic equipment (WEEE) is required, as obligated by DIRECTIVE
2012/19/EU and other National legislation.

See http://about.keysight.com/en/companyinfo/environment/takeback.shtml
to understand your Trade in options with Keysight in addition to product takeback

_ instructions.
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About This Guide

Here is how the information in this document is organized.
Introduction

This chapter provides an overview of this manual.

Know Your Hardware

This chapter provides an information on the various modules of
M8020A/M8040A/M8050A, their setup and the provided accessories.

Exploring M8070B User Interface

This chapter describes the M8070B user interface and the functionality provided by its
common GUI elements.

Configuring Your System

This chapter describes how to configure the M8020A/M8040A/M8050A system using the
Module View, Group View and System View.

Setting up Generator

This chapter provides information on settings provided by the M8020A/M8040A/M8050A
Generator.

Setting up Analyzer

This chapter provides information on settings provided by the M8020A/M8040A/M8050A
Analyzer.

Setting up Patterns

This chapter describes the functionality provided by the M8070B Pattern Editor and
Sequence Editor.

Working with Measurements

This chapter describes the setup, execution, monitoring and results of the measurements
supported by M8070B system software.

Utilities
This chapter describes the utilities provided by the M8070B system software.
Licenses

This chapter provides information on the M8020A/M8040A/M8050A and M8070B
licenses and their installation procedure.

Appendix

This chapter provides information about basic troubleshooting and factory patterns.
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1 Introduction

Overview

M8020A High-Performance BERT

The Keysight J-BERT M8020A high-performance BERT enables fast,
accurate receiver characterization of single-and multi-lane devices
running up to 16 or 32 Gb/s.

With today’s highest level of integration, the M8020A streamlines your test
setup. In addition, automated in situ calibration of signal conditions
ensures accurate and repeatable measurements.

KEVSIGHT

G, e | T

?@W?????Wﬁ

Figure 1 Typical base M8020A instrument configuration

Key Features
Data rates up to 8.5 and 16 Gb/s expandable to 32 Gb/s
1 to 4 BERT channels in a 5-slot AXle chassis

Integrated and calibrated jitter injection: RJ, PJ1, PJ2, SJ, BUJ,
sinusoidal level interference (common-mode and differential-mode),
SSC (triangular and arbitrary, residual) and Clock/2

8 tap deemphasis, positive and negative
Integrated and adjustable Intersymbol Interference
Interactive link training for PCI Express

Built-in clock recovery and equalization

All options and modules are upgradeable
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M8020A Applications

The J-BERT M8020A is designed for R&D and test engineers who
characterize and verify compliance of chips, devices, boards and systems
with serial I/0 ports up to 16 Gb/s and 32 Gb/s in the consumer,
computer, mobile computing, data center and communications industry.

The J-BERT M8020A can be used to test popular serial bus standards,
such as PCI Express®, SATA/SAS, DisplayPort, USB Super Speed, MIPI
M-PHY, SD UHS-II, Fibre Channel, QPI, memory buses , backplanes,
repeaters, active optical cables, Thunderbolt, 10/40 GbE/SFP+/QSFP,
100 GbE/CFP2.

M8040A High-Performance BERT

The Keysight Technologies M8040A is a highly integrated BERT for
physical layer characterization and compliance testing.

With support for pulse amplitude modulation 4-level (PAM4) and
non-return-to-zero (NRZ) signals, and symbol rates up to 64 GBd
(corresponds to 112 Gbit/s) it covers all flavors of the emerging 400 GbE
and CEI-56G standards.

The M8040A BERT" s true error analysis provides repeatable and accurate
results, optimizing the performance margins of your devices.

Key Features

The M8040A provides the following features:
Data rates from 2 to 32 and 64 GBd
PAM4 and NRZ selectable from M8070B user interface
Built-in 5 tap deemphasis to compensate loss

Integrated and calibrated jitter injection: RJ, RJ1, RJ2, SJ, BUJ, and
Clk/2 Jitter

Two pattern generator channels per module to emulate aggressor
Linearity tests with adjustable PAM4 levels

Short connections to the DUT with remote heads for the pattern
generator

True PAM4 error detection in real-time for low BER levels

Graphical user interface and remote control via M800O system software
Scalable and upgradeable with options and modules

Clock recovery with N1076A and N1077A
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M8040A Applications

The M8040A is designed for R&D and test engineers who characterize
chips, devices, transceiver modules and sub-components, boards and
systems with serial I/0 ports operating with data rates up to 32 GBd and
64 GBd in the data center and communications industries.

The M8040A can be used for receiver (input) testing for many popular
interconnect standards, such as:

400 Gigabit Ethernet (IEEE 802.3bs)

200/100/50 Gigabit Ethernet

OIF CEl - 56G (NRZ and PAM4 versions)

64G/112G Fibre Channel

Infiniband-HDR

CDAUI-8

Proprietary interfaces for chip-to-chip, chip-to-module, backplanes,
repeaters, and active optical cables, operating up to 64 GBd.

Figure 2 Typical M8040A instrument configuration
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MB80b0A High-Performance BERT 120 GBd

The Keysight M8050A high-performance bit error ratio tester (BERT)
enables accurate characterization of receivers used in next-generation
data center networks and server interfaces. With uncompromised signal
integrity, support for NRZ, PAM4, PAMB, and PAM8 signals, and data rates
up to 120 GBd, the flexible architecture of the M8050A supports 1.6T path
finding as well as other leading-edge technologies.

The M8050A high-performance BERT is one part of the Keysight M8000
Series of BER test solutions. It can be combined with other hardware and
software of the M800O0 Series.

The M8050A is a modular instrument which supports the following
modules:

M8042A Pattern Generator Module

M8043A Error Analyzer Module

M8009A Clock Module

M8058A/M8059A Remote Head for M8042A Pattern Generator

M8052A Remote Head for M8043A Error Analyzer
MB8050A being a modular product includes different sets of modules which
are hosted in an AXI| chassis. Each module and its features have their own
license. You need to install these options in your instrument in order to use
the modules or features. For details, refer to the chapter Licenses on

page 715. However, if you have ordered M8050A-BU2/BU3/BU4/BU5, no
license is required.

For details on the features and hardware components of each of the above
mentioned modules, refer to M8050A Getting Started Guide.

Key Features

M8042A Pattern Generator:
Symbol rates from 2 to 120 GBd
Line coding: NRZ, PAM3, PAM4, PAM6, and PAM8

Built-in seven tap de-emphasis for improved channel loss
compensation

Transition time at < 5 ps and < 100 fs root mean square (RMS)
intrinsic random jitter

Jitter injection integrated and calibrated for receiver tolerance
testing RJ, PJ1, RJ2, BUJ, sRJ, and clk / 2
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M8043A Error Analyzer Module:
Symbol rates from 2 to 64.4 GBd
Line coding: NRZ, and PAM4
Built-in 16-tap FFE for improved channel loss compensation

Built-in CTLE and 256-tap FIR filter improved channel loss
compensation

Flexible solution with software license upgradeable functionality

MB8050A Applications

The M8050A helps engineers design and characterize chips, devices,
transceiver modules, sub-components, boards, and systems. Quickly test
serial I/0 ports operating at data rates up to 120 GBd across the server,
computing, data center, and communication industries. Combining the
M8050A BERT with a Keysight UXR-Series 80 GHz oscilloscope gives you
a full 1.6T receiver and transmitter test solution to assess your Ethernet
systems.

Figure 3 Typical M8050A instrument configuration
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Table 5 Abbreviations

Abbreviation

AXle

AWG

BER

CDR

CTLE

DUT

ESD

ESM

GB

GUI

J-BERT

LED

MB

MIPI

PC

PCle

PLL

PRBS

PXI

R&D

SAS

SATA

SCPI

SMA

SSC

Extended Form

AdvancedTCA Extensions for Instrumentation and Test
Arbitrary Waveform Generator

Bit Error Ratio

Clock Data Recovery

Continuous-Time Linear Equalizer

Device Under Test

Electrostatic Discharge

Embedded System Module

Gigabyte

Graphical User Interface

Jitter-Bit Error Ratio Tester

Light-Emitting Diode

Megabyte

Mobile Industry Processor Interface
Personal Computer

Peripheral Component Interconnect Express
Phase Locked Loop

Pseudorandom Binary Sequence

PCI eXtensions for Instrumentation
Research & Development

Serial Attached SCSI

Serial Advanced Technology Attachment
Standard Commands for Programmable Instruments
SubMiniature Version A

Spread Spectrum Clock
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TCP Transmission Control Protocol
usB Universal Serial Bus
VCOo Voltage Controlled Oscillator
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The Keysight's J-BERT M8020A High-Performance BERT is a modular
instrument which supports the following modules:

M8041A high-performance BERT generator-analyzer-clock 8/16 Gb/s
M8051A high-performance BERT generator-analyzer 8/16 Gb/s.
M8062A 32Gb/s Front-end for J-BERT M8020A High-Performance
BERT

In addition to above J-BERT modules, it also supports M8194A,
M8195A, and M8196A Arbitrary Waveform Generator modules. Details
of these modules can be found at

www.keysight.com/find/M8194A
www.keysight.com/find/M8195A
www.keysight.com/find/M8196A

M8020A being a modular product includes different sets of modules which
are hosted in an AXI chassis. Each module and its features have their own
license. You need to install these options in your instrument in order to use
the modules or features. For details, refer to the chapter Licenses on
page 715. However, if you have ordered M8020A-BU1, no license is
required.

The M8041A module must be installed in slots 1 through 3 in the AXle
chassis unless the M9536A AXle Embedded Controller is installed. The
following configurations are possible in an M9505A 5-slot chassis:

1 or 2-channel, 16 Gb/s - (1) M8041A

3 or 4-channel, 16 Gb/s - (1) M8041A + (1) M8051A

1-channel, 32 Gb/s (Pattern Generator only or full BERT) - (1)

M8041A + (1) M80B2A

M8194A/M8195A/M8196A module can be added into the 5 slot
module

Additionally, the M8062A and M8194A/M8195A/M8196A modules can be
installed and operated in a 2 slot frame.

In case an AWG module (M8194A/M8195A/M8196A) is used in a
combined system with M8020A modules, ensure that the AWG modules
are mounted in a slot number higher than M8020A modules in the AXle
chassis. In other words, an AWG module always has to be mounted last in
the chassis.
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For details on the features and hardware components of each of the
above-mentioned modules, refer to M8020A Modules on page 45.

The M3505A AXle Chassis is a modular instrument chassis that supports
complex and high density testing. The chassis provides slots for installing
multiple AXle based instrument modules such as the M8041A, M8042A,
M8043A, MB045A, M8046A, M8051A, MB062A and M8OOYA modules.
Besides providing a frame for the installation of these instrument modules,
the M9505A AXle Chassis also provides power, a cooling system, a PCle
Gen?2 local data bus, a Gigabit LAN interconnect, and a cabled USB (USB
option required) and PCle connection for external host computer
connectivity.

The following model of the M9505A AXle Chassis supports the M8020A
modules:
M9505A - a 5-Slot AXle chassis

The USB connection is recommended when using a laptop or desktop PC
as an external controller. The PCle connection is recommended for use
with a desktop PC as an external controller only.

Refer to the Keysight M9505A AXle Chassis Startup Guide to get detailed
information about the AXle chassis.

) d=mb ==k & 8 & 97:[] o9
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AXle Embedded System Module (USB ESM)

The bottom slot of the AXle chassis is reserved for the Embedded System
Module (ESM) which is factory-installed. The ESM has a USB 2.0 interface
as well as a PCle x8, Gen1 and Gen2 compliant interface to connect an
external host computer to the chassis. The following figure shows the PCle
Port and USB Port in ESM.

M9Y506A AXle Chassis

40

The ESM:

runs the chassis embedded operating system which manages all
internal tasks and communications.

tracks inserted modules and manages power requirements.

monitors chassis temperature and controls variable-speed chassis fans.
monitors module sensors and reports component failures to a system
log.

acts as a Gigabit Ethernet switch; forwards frames along the backplane.
connects an external host computer to the chassis.

synchronizes timing across all modules through the Keysight Trigger
Bus, using an internal or external clock source.

LAN connector on AXle ESM is not used. Only use LAN connection on
the host computer.

Either the PCle (desktop only) or USB (desktop or laptop) port can be
used in this ESM but not both simultaneously. When you use the PCle
port, the USB port is automatically disabled until the PCle port is no
longer in use.

The Keysight M9506A AXle chassis is a modular instrument chassis fully
compatible with the AXle Wide PCle specification. It allows multiple
application-specific instrument modules to share a common chassis
frame, power supply, cooling system, PCI Express (PCle) x16 Generation
(Gen) 3 backplane, Gigabit LAN hub, local bus for module-to-module
signaling, and host PC connections. The full rack chassis provides five
general purpose peripheral slots that accept TU AXle instrument modules.
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Additional features include:
Up to 300 W per slot power
Five AXle Wide compliant slots
PCle x16 Gen 3 Backplane allows module to module communication
Default PCle configuration merges both cable ports to one Gen 3 x16
PCle Cable Port.
Open AXle Zone 3 for custom use (cable access, analog backplane,
etc.)
Thunderbolt™ 3 Connection Port'
Cascaded PCle for multiple chassis systems
Parallel and Star Triggering
Push-pull fan system for quieter operation

The chassis includes a half-height Embedded System Module (ESM) that
manages chassis functions. The ESM provides all ATCA (Advanced
Telecommunications Computing Architecture) shelf manager functions,
plus these AXle extensions:

Host PC connectivity (Gen 3 PCle x8/x16, Thunderbolt 3, Ethernet)
Sources timing signals (CLK100, SYNC, and FCLK)
Routes STRIG (Star Trigger) to instruments through the backplane

Two bi-directional trigger access ports route trigger signals through to
the backplane parallel trigger bus and star triggers (STRIG) to each slot

Provides backplane PCle and Ethernet communication between
modules

Other than a power button/status light (on the ESM), all monitoring,

control, and communication with the chassis requires a host PC. This can
be an embedded PC specifically designed for use in an AXle chassis (such
as the Keysight M9537A) or remote (a rackmount, desktop, or laptop) PC.

The Gen 3 PCle Cable Interface ports provides up to a 8GB/s (theoretical)
for Gen 3 x8 and 16 GB/s (theoretical) for Gen 3 x16. The Thunderbolt 3
port provides a Gen 3 x4 link with up to 4 GB/s (theoretical) bandwidth.

1 Thunderbolt™ is the brand name of an interface standard developed by Intel (in
conjunction with Apple) that allows connection of external peripherals to a computer.
Thunderbolt 3 specification provides Gen 3 PCI Express (PCle), DisplayPort, and DC power
in one USB-C compatible cable; only PCle is supported on the M9506A. Charging devices
such as laptop computers over Thunderbolt 3 is not supported on the M9506A.
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Left Fan Slots
Assembly The Embedded System Module (ESM) is in the bottom slot;
the other five slots are for instrument modules.

Chassis Backplane
Provides PCle and GbE interfaces,
clock and synchronization signals,

and power to installed modules

On-Standby
switch with

Right Fan
Status LED

AXle Zone 3 Assembly

Refer to the Keysight M9506A 5-Slot AXle Chassis Startup Guide to get
detailed information about the AXle chassis.
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Host Computer

A host computer is used to:

host all the software components of the instrument modules needed to
control, configure, and use the modules.

communicate with the ESM of the M9505A AXle Chassis to allow you to
monitor and control the chassis.

A host computer can be:
the M9537A AXle Embedded Controller module.
a laptop with a USB port or with PCle port.
a desktop PC with a USB port or x8 or wider PCle slot for the cabled
PCle adapter card.

Keysight M9537A AXle Embedded Controller Module

The M9537A AXle Embedded Controller is a one slot module that you can
install in the M9505A AXle Chassis like any other instrument module. This
module acts as a host computer when installed in the M9505A AXle
Chassis. It is always installed in slot T of the M9505A AXle Chassis.

The following figure displays this module.

Keysight M9537A AXle Embedded Controller Module

The M9537A AXle Embedded Controller is a one slot module that you can
install in the M9505A AXle Chassis like any other instrument module. This
module acts as a host computer when installed in the M9505A AXle

Chassis. It is always installed in slot 1 of the M9505A AXle Chassis. It may
be installed in any slot of the M9514A AXle chassis except for Slot 7 which
is reserved for the ASM. However, to eliminate interference with the local
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bus used for E-Keying (if your AXle modules use E-Keying), you should
install the controller in one of the outside slots; e.g., 1 or 14 first, then 2 or
13, etc.

The following figure displays this module:

The ESM:

runs the chassis embedded operating system which manages all
internal tasks and communications.

tracks inserted modules and manages power requirements.

monitors chassis temperature and controls variable- speed chassis
fans.

monitors module sensors and reports component failures to a system
log.

acts as a Gigabit Ethernet switch; forwards frames along the backplane.
connects an external host computer to the chassis.

synchronizes timing across all modules through the Keysight Trigger
Bus, using an internal or external clock source.

LAN connector on AXle ESM is not used. Only use LAN connection on the
host computer.

Either the PCle (desktop only) or USB (desktop or laptop) port can be used
in this ESM but not both simultaneously. When you use the PCle port, the
USB port is automatically disabled until the PCle port is no longer in use.
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M8020A Modules

The M8020A modules are recognized by the model number and name
located on their front panel.

Each BERT module can be configured for 8 Gb/s or 16 Gb/s operation, as
generator-only or as full BERT. Some upgraded features/components of a
module are licensed and are only available when you purchase a license
for that option. The M8062A module supports 32 Gb/s and the M8195A as
a BERT module can support higher speeds than 16 Gb/s. The M8T195A
cannot be used as a full BERT. It has no analyzer.

The following sections describe each of the M8020A instrument modules
in detail.

J-BERT M8041A Generator-Analyzer-Clock Module

The J-BERT M8041A is a BERT module that can be installed into an
Keysight M9505A 5-slot AXle chassis. This module occupies three slots.

The M8041A is a two channel bit error ratio tester with built-in clock and
data generator for performing compliance and characterization
measurements. The second channel requires a license.

M8041A Features

The M8041A module provides the following features:

Two channel pattern generator (option 0G2) and two channel error
detector (option 0A2)

Data rate from 256 Mb/s to 16.2 Gb/s (option G16 or C16) for pattern
generation and error detection

Built in jitter injection (option 0G3)
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Adjustable ISI offered for M8041A and M8051A (option 0Gb), software
2.0 and serial number >= DE55300500

Built in 8 tap deemphasis (option 0G4)
Built in receiver equalization (CTLE, option 0A3)
Built in reference clock multiplier for pattern generator (option 0G6)

Simultaneous common mode and differential mode level interference
(option 0G7)

Interactive link training (option 0S1, Software 1.5)

Four universal control inputs with adjustable threshold
Three universal control outputs with adjustable levels

2 Gb pattern memory per channel (requires software 1.5)

M8041A Module Components

The following figure displays the front panel of the M8041A module with its
various components labeled.

Channel 1 Data Channel 2 Data
Inputs/Outputs Inputs/Outputs

Module Insertion/
Extraction Handles

Control Inputs/
Output

[ FETTYTTTTY -

L B

System Inputs/

Retaining Screws
g Outputs

Clock Inputs/
Outputs

Front Panel LEDs

Sync In/Out
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The M8041A module has the following components.

Table 6

Description

Insertion/Extraction and Retaining

Component

Retaining screws

Module Insertion/Extraction

The screws on both ends of the module are used to retain the module tightly inside the M9505A AXle
Chassis slot once you have fully placed it inside the chassis. To remove the module, you first need to
loosen these screws ensuring that these screws disengage completely.

The handles on both sides of the module to insert or eject the module from the slot of the M9505A AXle

Handles Chassis.
Table 7 Front Panel LEDs

Connector Name Active when... Color
Fail power-up fault condition red
Access power-up ready state green
Data In x input is overloaded red
Data Out x output is overloaded red
Data Mod In x input is active green
CtrlIn A/CtrlIn B logic level is detected green
Ctrl Out A output is active green
Clk In signal is detected green
Ref Clk In signal is detected green
Ref Clk Out output is active green
Aux In not used n/a
Clk Out output is active green
Trig Out output is active green
Clk Mod In input is active green
Sys Out A/Sys Out B output is active green
Sys CtrlIn A/Sys CtrlIn B logic level is detected green
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M8041A Front Panel Connector Inputs/Outputs

The inputs of the M8041A module are sensitive to static electricity.
Therefore, take necessary anti-static precautions, such as wearing a
grounded wrist strap, to minimize the possibility of electrostatic damage.

Table 8 Channel x Data Inputs/Outputs

Component Description

Data Out and /Data Out Differential data outputs (3.5 mm, female).

Data In and /Data In Differential data inputs (3.5 mm, female).

Data Mod In Accepts an external source for data out delay modulation (SMA, female).
Table 9 Clock Inputs/Outputs

Component Description

Clk In External clock input in the range of 8.1 to 16.2 GHz. This input is used as a direct clock for all
channels in forwarded clock applications (SMA, female).

Ref Clk In Reference clock input for applications that provide a host reference clock in the range of 10 MHz to
16 GHz. The clock signal may be SSC modulated and is used as the reference for the system clock of
all Tx and Rx channels. A SSC tolerant PLL is used to multiply the reference clock to the system clock
(SMA, female).

Ref Clk Out The reference clock output is used to provide a 10 MHz or 100 MHz reference clock to the DUT or
other test equipment (SMA, female).

Clk Out and /Clk Out Differential clock output (3.5 mm, female).

Trig Out and /Trig Out This output is used to send a trigger signal to another connected device, such as an oscilloscope (3.5

mm, female). It can also be used as a sub rate clock.

Clk Mod In Input for delay modulation of the Trig Out and Clk Out channel. Both outputs are always affected
(SMA, female).
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Table 10 Sync In/Sync Out

Component Description

Sync In This input is used to synchronize two or more modules to a common system clock. It is connected to
the Sync Out of the other module.

Sync Out This output is used to synchronize two or more modules to a common system clock. It is connected
to the Sync In of the other module.

Table 11 System Inputs/Outputs
Component Description
Sys Out A/Sys Out B System level control outputs used to signal events to the DUT or external instruments (SMA, female).
SysInA/Sys In B System level control inputs used to generate sequencer events (SMA, female).

Table 12 Control Inputs/Output

Component Description

CtrlIn A/CtrlIn B The module has two control inputs at the font panel each. Functionality of each
input can be selected as: sequence trigger, error add, and pattern capture event.

Ctrl Out A The module has one control output at the front panel with the following functionality (SMA, female):
Error Output
This signal can be used to trigger an external instrument to help in error analysis. If an error occurs,
assingle RZ pulse is generated. Continuous errors will result in a clock signal.
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J-BERT M805TA Generator-Analyzer

The J-BERT M8051A is an instrument module that can be installed into
the M9505A 5-slot AXle Chassis. This module occupies two slots and
requires the M8041A module for proper operation.

The M8051A is a two channel Generator and two channel Analyzer for
performing compliance and characterization measurements.

KEYSIGHT
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M8051A Features

The main M8051A features are the same as the M8041A features. For
details, refer to J-BERT M8041A Generator-Analyzer-Clock Module on
page 45.

M8051A Module Components

The following figure displays the front panel of the M8051A module with its
various components labeled.

Channel 1 Data Channel 2 Data
Inputs/Outputs Inputs/Outputs

Module Insertion/
Extraction Handles

Control Inputs/
Output

Retaining Screws

Front Panel LEDs

SyncIn
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The M8051A module has the following components.

Table 13 Insertion/Extraction and Retaining
Component Description
Retaining screws The screws on both ends of the module are used to retain the module tightly inside the M9505A AXle

Chassis slot once you have fully placed it inside the chassis. To remove the module, you first need to
loosen these screws ensuring that these screws disengage completely.

Module Insertion/Extraction Handles The handles on both sides of the module to insert or eject the module from the slot of the M9505A AXle
Chassis.

Table 14 Front Panel LEDs

Connector Name Active when... Color
Fail power-up fault condition red
Access power-up ready state green
Data In x input is overloaded red
Data Out x output is overloaded red
Data Mod In x input is active green
CtrlIn A/CtrlIn B logic level is detected green
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MB8051A Front Panel Connector Inputs/Outputs

The inputs of the M8057A module are sensitive to static electricity.
Therefore, take necessary anti-static precautions, such as wearing a
grounded wrist strap, to minimize the possibility of electrostatic damage.

Table 15 Channel x Data Inputs/Outputs

Data Out and /Data Out Differential data outputs (3.5 mm, female).
Data In and /Data In Differential data inputs (3.5 mm, female).
Data Mod In Accepts an external source for data out delay modulation (SMA, female).

Table 16 Sync In

Component Description

Sync In This input is used to synchronize two or more modules to a common system clock. It is connected to
the Sync Out of the other module or to the clock distribution module if more than two modules are
installed. The sync cable is required if M8051A is connected with M8041A module.

Table 17 Control Inputs/Output

Component Description

CtrlIn A/CtrlIn B The module has two control inputs at the font panel each. Functionality of each input can be
selected as: sequence trigger, error add, and pattern capture event.

Ctrl Out A The module has one control output at the front panel with the following functionality (SMA, female):
Error Output
This signal can be used to trigger an external instrument to help in error analysis. If an error occurs,
a single RZ pulse is generated with the width of half a vector length. Continuous errors will result in
a clock signal.
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MB8062A 32Gb/s Front-end for J-BERT M8020A High-Performance BERT

The MB062A extends the data rate of the J-BERT M8020A Bit Error Ratio
Tester to the speeds required for testing devices with lane rates in the
25-28 Gb/s range. When combined with a two channel M8041A, the
system provides data pattern generation and full-rate error analysis for
users and systems with lane rates up to 32.4 Gb/s.

Data In Data In Cli In Clk Out
KEYSIGHT Ay S WM (1aif Rate)  (Haif Rate)
) o T (e (O] Q
" s
¥

M8062A Features

Extends maximum data rate of J-BERT M8020A up to 32.4 Gb/s
Seamless control of pattern generator and error analyzer
Integrated 8-tap deemphasis

Built in ISI generator for channel emulation

Analyzer equalization eliminates errors resulting from closed eyes in
loop back path

Built in CDR for data rates up to 32 Gb/s

The CDR license (M8062A-0A4) is required to enable the CDR feature.
NOTE M8062A modules with serial numbers < MY55400300 may also require a

hardware upgrade in order to enable this feature.

Refer to the Online Help installed and integrated into the M8070B
software to learn about how to use this module.

0 Phase-matched cables must be used when connecting the M8041A data
NOTE and clock outputs to the M8062A data and clock inputs. The provided

cable set, Keysight M8062-61643, meets this requirement.
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M8062A Module Components

The following figure displays the front panel of the M8062A module with its
various components labeled.

SynclIn Clean Clk Out
M8062A Front
Panel Error £53
Analyzer Connectors M8062A Front
2 Panel Pattern
Retaining Screws @ e e o AA % (@ Generator
s Connectors
Front Panel LEDs
The M8062A module has the following components.
Table 18 Insertion/Extraction and Retaining
Component Description
Retaining screws The screws on both ends of the module are used to retain the module tightly inside the M9505A AXle

Chassis slot once you have fully placed it inside the chassis. To remove the module, you first need to
loosen these screws ensuring that these screws disengage completely.

Module Insertion/Extraction Handles The handles on both sides of the module to insert or eject the module from the slot of the M9505A AXle
Chassis.

Table 19 Front Panel LEDs

Connector Name Active when... Color
Fail power-up fault condition red
Access power-up ready state green

The inputs and outputs of the M8062A module are sensitive to static
electricity. Therefore, take necessary anti-static precautions, such as
wearing a grounded wrist strap, to minimize the possibility of
electrostatic damage.
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Table 20 Sync In/Clean Clk Out

Connector Name Description

Sync In This input is used to synchronize two or more modules to a common system clock. It is connected to the Sync
Out of the other module. The sync cable is required if MB062A is connected with M8041A module.

Clean Clk Out Half-rate, or divided, clock output with no applied jitter.

M8062A Front Panel Pattern Generator Connectors

Table 21 Electrical Idle Input

Component Description

Electrical Idle In This input is used to enable/disable the output signal by an external control signal. If the input level is above the
threshold level the module enters electrical idle. Normal operation resumes when the input level is below the
threshold (SMA, female).

Table 22 Pattern Generator Clock Inputs/Output

Clk Out Half-rate Pattern Generator clock output. Carries the same jitter as the full-rate data output.
ClkIn Pattern Generator clock input (half-rate). Connect to clock output of M8041A.
Aux Clk In Alternate Pattern Generator clock input (half-rate). Typically unused.

Table 23 DMI/CMI Inputs

Component Description

DMIIn Differential Mode Interference input. Applies a single-ended, external interference source differentially to the
data output (SMA, female).

CMlIn Common Mode Interference input. Applies a single-ended, external interference source to both the normal and
complement data output signals (SMA, female).
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Table 24 Pattern Generator Data Inputs/Outputs

Component Description

Data Out and /Data Out Differential or single-ended, full-rate data output to the device under test. Unused outputs must be
terminated into 50 Q. (2.4 mm, female).

DataIn 1 and Data In 2 Single-ended, half-rate data inputs from the M8041A module (3.5 mm, female).

M8062A Front Panel Analyzer Connectors

Table 25 Error Analyzer Data Inputs/Outputs

Component Description

Data In and /Data In Differential or single-ended, full-rate data input from the device under test. Unused input should be terminated
into 50 Q. (2.4 mm, female). These ports are AC coupled.

Data Out 1 and Data Out 2 Single-ended, half-rate data outputs to the M8041A module (3.5 mm, female).

Table 26 Error Analyzer Clock Inputs/Output

Component Description
Clk Out Half-rate Error Analyzer clock output, synchronous with analyzer sampling.
ClkIn Half-rate, Error Analyzer clock input. Allows external clocking of the Error Analyzer.
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M8020A Module Setup

M8020A being a modular product includes different sets of modules which
are hosted in an AXI chassis. It comprises of exactly one M8041A
generator-analyzer-clock module and optionally one additional M8051A
generator-analyzer module. The M8041A generator-analyzer-clock
module is a true superset of the M8051A generator-analyzer module.

Setting up a Single Channel System

The single channel system is the smallest configuration consisting of one
M8041A generator-analyzer-clock module within a 5-slot frame. You can
upgrade it to a 2 channel system by adding the two channel options
(second channel generator and second channel analyzer).

Setting up a Multi-Channel System

The multi-channel system is comprised of exactly one clock / data module
and one or more data channels mounted in an AXle frame.

The multi-channel system can be:
2-Channel System

A two-channel system consists of one clock/data module.

The following figure illustrates a two-channel system.
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4-Channel System

A four-channel system consists of one clock module and one data
modules.

The following figure illustrates a four-channel system.

R TYTTITR oS

J-BERT

For more details on how to establish connections between the M8020A
modules, refer to the M8020A Installation Guide.
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The M8040A is a modular instrument which supports the following
modules:

M8045A High-Performance BERT Pattern Generator-Clock
M8046A High-Performance BERT Analyzer
M8057A/B Pattern Generator Remote Head

M8040A being a modular product includes different sets of modules which
are hosted in an AXI chassis. Each module and its features have their own
license. You need to install these options in your instrument in order to use
the modules or features. For details, refer to the chapter Licenses on
page 715. However, if you have ordered M8040A-BU1, no license is
required.

For details on the features and hardware components of each of the above
mentioned modules, refer to M8040A Getting Started Guide.

In case an AWG module (M8194A/M8195A/M8196A) is used in a
combined system with M8040A modules, ensure that the AWG modules
should always be mounted in a slot number higher that M8040A modules
in the AXle chassis. In other words, an AWG module always has to
mounted last in the chassis.
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M8040A Modules

M8045A High-Performance BERT Pattern Generator-Clock Module

The M8045A module can be a one or two data channel system (a second
channel can be added with license). A one channel instrument has to be
returned to the factory for installing the second channel (hardware) and

license. It occupies three slots of the 5-slot M9505A AXle chassis.

M8045A Features

Up to two Pattern Generator channels per 3-slot-module
Symbol rate 2 to 64 GBd

NRZ and PAM4 format is software-selectable

PAM4 up to 64 GBd

Built in deemphasis

Built in and calibrated jitter generation

External jitter modulation per channel

Remote head to get close to the DUT

Pattern memory, PRBS, pattern sequencing

Sequencing control by external control signals

Refer to the Online Help installed and integrated into the M8070B
software to learn about how to use this module.

M8045A Module Components

The following figure displays the front panel of the M8045A module
(2 data channel system):

Channel 1
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The M8045A module has the following components.

Table 27 Insertion/Extraction and Retaining

Component Description

Retaining screws The screws on both ends of the module are used to retain the module tightly
inside the M9505A AXIe Chassis slot once you have fully placed it inside the
chassis. To remove the module, you first need to loosen these screws ensuring
that these screws disengage completely.

Module Insertion/Extraction The handles on both sides of the module to insert or eject the module from the
Handles slot of the M9505A AXle Chassis.

Table 28 Front Panel LEDs

Connector Name Active when... Color
Fail power-up fault condition red

Access power-up ready state green
Data Mod In 1/2 signal is detected green
Clk Out 1/2 output is active green
Ctrl Out 1/2 output is active green
CtrlIn1/2 logic level is detected green
P&N1/2 output is active green
Clk In signal is detected green
Ref Clk In signal is detected green
Ref Clk Out Outputsa 10 and 100 MHz clock, 1 Vpp single ended ~ green

into 50 Ohm

Aux In not used n/a

Clk Out output is active green
Trig Out output is active green
Clk Mod In input is active green
Sys Out A/Sys Out B output is active green
Sys In A/Sys In B logic state is detected green
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M8045A Front Panel Input/Output Ports

The inputs/outputs of the MB045A module are sensitive to static
electricity. Therefore, take necessary anti-static precautions, such as
wearing a grounded wrist strap, to minimize the possibility of
electrostatic damage.

Table 29 M8045A Front Panel Input/Output Ports

Connector Name DES
Clk Out 1,2 = Low Jitter (~150fs) Clk out. Baud-rate / 1,2,4,8,16
= Same Jitter as Data out or clean clk
= Typ1.5Vpp
= Used for Analyzer as external clock
PandN P and N must be connected to M8057A/B remote head.
Remote Head 1, 2 Remote Head Control. This output provides power and control signals for the

remote head amplifier

DataMod In 1,2 This input is used for data out delay modulation by an external source.

CtrlInA, B The data module has 2 control inputs at the front panel. Functionality of each
input can be selected as: sequence trigger, error addition.

Ctrl OutA, B The data module has 2 control output at the front panel.
= Ctrl Out A is the control output of channel 1.
= Ctrl Out B is the control output of channel 2.
= A pattern sequence that is using CTRL OUT A or CTRL OUT B will always
drive all the control outputs of the channels that execute the pattern
sequence. For independent control of Ctrl Out A and B, use independent
sequences for channel 1 and 2.

Sync Out A, B This output is used to synchronize two or more modules to a common system
clock. It is connected to the SYNC IN of the other module or to the M8192A if
more than two modules are used.

Clk In Clock not used for M8045A.

Ref Clk In Reference clock input for applications that provide a host reference clock in the
range of 10 MHz ... 16 GHz. It may be SSC modulated and is used as the
reference for the system clock of all TX and RX channels. A SSC tolerant PLL is
used to multiply the reference clock to the system clock.

Ref Clk Out The reference clock output is used to provide a 10 MHz or 100 MHz reference
clock to the DUT or other test equipment.
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Aux In

Description

Port not in use.

Clk Out

Differential clock output.

Trig Out

This output is used to send a trigger signal to another connected device, such as
an oscilloscope.

Clk Mod In

Input for delay modulation of TRIG OUT and CLK OUT channel, always affects
both outputs.

SysInA,SysInB

These are control inputs at system level and can be used to generate events for
the sequencer. The granularity is the vector size.

Sys Out A, Sys Out B

These are control outputs at system level and can be used to signal events to
the DUT or external instruments. The granularity is the vector size.
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M8046A High-Performance BERT Analyzer Module

The M8046A is an instrument module that can be installed into the
M950bA 5- slot AXle chassis. This module occupies one slot.

The M8046A supports symbol rates up to 32.4 GBd, the default is NRZ
format.

The analyzer module can be used for error analysis in conjunction with the
MB8045A pattern generator, the M8194A/M8195A/M8196A Arbitrary
Waveform generators or as stand-alone.

With M8070B, the M8046A can also be used in conjunction with M8O41A +
M8062A.

The three or four channel configuration requires a cable (provided with
the M8046A) that connects the M8045A Sync Out to the M8046A
Sync In to synchronize the two modules to a common system clock.
The M8046A Analyzer module can also be used with an external clock
coming from CR (e.g. N1076A) or Generator output (M8045A

channel 1/2 Clock Output or M8194A/M8195A/M8196A Data Output).

M8046A Features

Symbol rates 2.50 GBd to 58 GBd
One channel per 1-slot module
Supports NRZ and PAM4

70 mV input sensitivity for NRZ and 40mV + 12% of input range per eye
for PAM4

Built-in equalization

Real-time bit error and symbol error analysis
PCle link training for Gen3, Gen4, and Genb
Built-in Clock Recovery

SKP OS filtering for PCle, USB 3.x and SATA/SAS
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M8046A Module Components

The following figure displays the front panel of the M8046A module with its
various components:

Rec Clk Out

G

N

KEYSIGHT

The M8046A module has the following components.

Table 30 Insertion/Extraction and Retaining

Component Description

Retaining screws The screws on both ends of the module are used to retain the module tightly
inside the M9505A AXle Chassis slot once you have fully placed it inside the
chassis. To remove the module, you first need to loosen these screws ensuring
that these screws disengage completely.

Module Insertion/Extraction The handles on both sides of the module to insert or eject the module from the

Handles slot of the M9505A AXle Chassis.
Table 31 Front Panel LEDs
Connector Name Active when... Color
Fail power-up fault condition red
Access power-up ready state green
ClkIn on when output active and CLK detected green
Ctrl Out on when output active green
CtrlIn logic state is detected green
Data In data received green
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M8046A Front Panel Inputs/Outputs Ports

The inputs of the M8046A module are sensitive to static electricity.
Therefore, take necessary anti-static precautions, such as wearing a
grounded wrist strap, to minimize the possibility of electrostatic damage.

Table 32 M8046A Front Panel Inputs/Outputs Ports

Data In and /Data In Differential data inputs (3.5 mm, female)

Clk In Clock input to sample the incoming data. Full/half and quarter-rate clock.
Single ended.

Sync In This input is used to synchronize two or more modules to a common system

clock. It is connected to the Sync Out of the other module or to the clock
distribution module if more than two modules are installed. The sync cable is
required if MB046A is connected with MB045A Pattern Generator module. Not
needed if external clock is used.

Ctrl Out A Outputs a pulse in case of an error. Generates a pulse or static high/low if used
from sequencer.
NOTE: On the M8046A module, if error event condition occurs at the Analyzer,
only then a single RZ pulse is generated. Continuous errors will result in a clock
signal.

CtrlIn A This input can be used as sequence trigger or pattern capture event.

M8057A/B Pattern Generator Remote Head

The M8057A/B remote head is an external box which must be connected
to each channel of M8045A module. The three cables are fixed on the back
side of M8057A/B which need to be connected to M8045A remote head, P
and N connectors. It helps in minimizing signal degradations caused by
lossy channels.
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Please note that it is mandatory to connect the M8057A/B remote head
NOTE with each channel of the M8045A module. Operation without an

M8057A/B remote head is unsupported and will not result in the

configured output settings, potentially leading to damage of a connected

device under test.

M8057A/B Remote Head Components

The following figure displays the front panel of the M8057A remote head
with its various components. The similar front panel components are also
available on the M8057B remote head.

KEYSIGHT M8057A .

Data Out Data Out

1.0V...3.3V MAX

The M8057A/B remote head has the following components.

Table 33 Front Panel LEDs

Connector Name Active when... Color

Ready remote head is operation green
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Table 34 M8057A/B Front Panel Inputs/Outputs Ports

Connector Name Description

Data Out and /Data Qut Connected to DUT

The following figure displays the back panel of the M8057A/B remote head
with its various components:

The back panel of M8057A/B remote head has cables which connects with
each channel of M8045A remote head controls (P and N). The length of
these cables are 85 cm.

Ensure that the chassis is NOT powered up or connected to a power
source while making connections to M8057A/B.

Also, make sure NOT to remove the M8057A/B connections when it is
powered on. However, if you wish to remove the M8057A/B connections,
ensure that the instrument is powered off.
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M8040A Module Setup

The M8040A 64GBd BERT is based on individual modules that are
controlled by the M8070B software. The modules must be hosted in the
5-slot AXI chassis as described below:

The M8045A module occupies three slots of the 5-slot M9505A AXle
chassis. It must be installed in slots 1 through 3 in the AXle chassis
unless the M9537A AXle Embedded Controller is installed. The M9537A
AXle Embedded Controller must be installed in slot 1.

The M8046A module occupies a single slot of the 5-slot M9505A AXle
chassis.

The M8057A/B remote head is an external box which must be
connected to each channel of M8045A module. Three cables are fixed

on the back side of M8057A/B which need to be connected to M8045A
remote head, P and N connectors.

The following figure shows a typical setup of M8045A, M8046A and
M8057A/B.

M8057A/B Remote Head
M8046A Module

g M8045A Module
(2 Channels)
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M8O50A Overview

70

The Keysight M8050A high-performance bit error ratio tester (BERT)
enables accurate characterization of receivers used in next-generation
data center networks and server interfaces. With uncompromised signal
integrity, support for NRZ, PAM4, PAMB, and PAM8 signals, and data rates
up to 120 GBd, the flexible architecture of the M8050A supports 1.6T
pathfinding as well as other leading-edge technologies.

The M8050A high-performance BERT is one part of the Keysight M8000
Series of BER test solutions. It can be combined with other hardware and
software of the M8000 Series.

The M8050A is a modular instrument which supports the following
modules:
M8042A Pattern Generator Module
M8043A Error Analyzer Module
MB8O009A Clock Module
M8058A/M8059A Remote Head for M8042A Pattern Generator
M8052A Remote Head for M8043A Error Analyzer

All the MB050A modules are controlled by the M8070B system software.

M8050A being a modular product includes different sets of modules which
are hosted in an AXI chassis. Each module and its features have their own
license. You need to install these options in your instrument in order to use
the modules or features. For details, refer to the chapter Licenses on
page 715. However, if you have ordered M8050A-BU2/BU3/BU4/BUS, no
license is required.

For details on the features and hardware components of each of the above
mentioned modules, refer to M8050A Getting Started Guide.
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M8050A Modules

MB8042A Pattern Generator

The M8042A pattern generator module operates from 2 to 120 GBd. It is
available as one channel or two channel version. You can select three
symbol rate ranges.The M8042A is an instrument module that can be
installed into the M9505A 5- slot AXle chassis. The one channel version
occupies two slots while the two channel version occupies three slots in he
M9505A 5- slot AXle chassis. The M8042A requires the clock module with
jitter modulation M8009A, and one remote head for each data output
channel. For operation above 64 GBd the 120 GBd pattern generator
remote head M8059A is required.

For the following generator functions a module option is required:
Pattern generation up to 32 GBd for NRZ and PAM4 (M8042A-G32)
Pattern generation up to 64 GBd for NRZ and PAM4 (M8042A-G642)
Pattern generation up to 120 GBd for NRZ and PAM4 (M8042A-G12)
De-emphasis, module-wide license (M8042A-0G4)

M8042A Module Components

The following figure displays the front panel of the M8042A module:

MEBD42A-0G1
2-slot AXle module

MEB042A-0G2
3-slot AXle module

Figure 4 M8042A module front panel
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As displayed in Figure 4 on page -71, the M8042A module has the
following components.

Table 35 Front Panel LEDs

Front Panel LED Active when... Color

Fail power-up fault condition red

Access power-up ready state green
Table 36 Insertion/Extraction and Retaining

Component Description

Retaining screws The screws on both ends of the module are used to retain the module tightly
inside the M9505A AXle Chassis slot once you have fully placed it inside the
chassis. To remove the module, you first need to loosen these screws ensuring
that these screws disengage completely.

Module Insertion/Extraction The handles on both sides of the module to insert or eject the module from the
Handles slot of the M9505A AXle Chassis.

M8042A Front Panel Connectors

The inputs of the M8042A module are sensitive to static electricity.
Therefore, take necessary anti-static precautions, such as wearing a
grounded wrist strap, to minimize the possibility of electrostatic damage.

The M8042A pattern generator module provides many supplementary
inputs and outputs. Shown here is the overview of all inputs and outputs
for a two-channel version of M8042A.
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Channel 1

Remote Head

Figure 5

Table 37

Connector

Know Your Hardware

Channel 2

Remote Head

MB8042A two channel version

M8042A Front Panel Connectors

Description

2

P, N, Remote head channel 1/2

For connection to remote head

ChClkIn1/2 Clock from M8009A

Link 1/2 For link training and synchronization with other modules

Sync In Sync from M8009A

Trig Out 1/2 Trigger output 3.5 mm (f)

CrtlIn A/B Trigger sequencer and error insertion 3.5 mm (f)

Crtl Out A/B Generates a pulse or static high/low if used from sequencer 3.5 mm (f)
LB In/Out Local bus connection to next chassis
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MB8009A Clock Generator

Keysight's MBO09A clock generator is designed as sample clock source for
the M8042A pattern generator. The M800O9A clock module with integrated
jitter modulation operates from 2 to 60 GHz. It can be locked to external
reference clocks.

For the following functions a module option is required:

Advanced jitter modulation for up to two channels, license
(M8009A-0G3)

Reference clock multiplier, license (M8009A-0G6)
Clock Generator two channel 60 GHz, 1 slot AXle (M8009A-062). This
option is only available only for the new hardware i.e. M8O0SA-062.

The M8009A is an instrument module that can be installed into the
M9505A 5-slot AXle chassis. It comes as a 1-slot AXle module, which
allows the M8009A plus up to two M8042A pattern generator modules to
be plugged into a single 5-slot AXle chassis.

MB8009A Module Components

The following figure provides an overview of all inputs and outputs of the
MB8O009A clock module with jitter modulation:

The following figure shows the front panel of the M8009A clock module:

KEYSIGHT

sTrighB  RefClkin  RefClkOut RefG

Figure 6 MB8009A-061 module front panel

The following figure shows the front panel of the M800SA-062 clock
module with the new “Clk Out 32G” port:

GII!OOJGG Clk Out 16 G Dw'ﬂm Opt 063
a) —*—|

Sync In Sync OutA Sync Out B SyncOut C - A - GIHDU‘SZB Sys Yﬂql nA  Sys Tnn nB Ref Cik In
4 2 ® 0 @ A
X .-

v MAX 30V... 20V MAX / 20Vpp

Figure 7 MB8009A-062 module front panel
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As displayed in Figure 7 on page -74, the M8009A module has the
following components.

Table 38 Front Panel LEDs

Front Panel LED Active when... Color

Fail power-up fault condition red

Access power-up ready state green
Table 39 Insertion/Extraction and Retaining

Component Description

Retaining screws The screws on both ends of the module are used to retain the module tightly
inside the M9505A AXle Chassis slot once you have fully placed it inside the
chassis. To remove the module, you first need to loosen these screws ensuring
that these screws disengage completely.

Module Insertion/Extraction The handles on both sides of the module to insert or eject the module from the
Handles slot of the M9505A AXle Chassis.
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MB8009A Front Panel Connectors

The inputs of the M8009A module are sensitive to static electricity.
Therefore, take necessary anti-static precautions, such as wearing a
grounded wrist strap, to minimize the possibility of electrostatic damage.

Table 40 MB8009A Front Panel Connectors

Connector Description

Clk Out 32G This signal is intended to be used to drive a DUT that requires a sub-rate clock. It can
contain identical jitter as channel clock output 1. The clock signal is aligned to the data
pattern. MB009A-062 is a license that is available for the new hardware of M8009A i.e.
M8009A-062. This port is only available on MBO09A modules with M8009A-062
option. However, Clk Out 32G is also accessible to user even without this license
installed in the system. It provides the signal with the frequency range from 1 to
32.4 GHz.

Clk Out 16G This signal provides a reference clock for a DUT. It can be operated with jitter and
without jitter. It provides a differential clock with adjustable amplitude, offset and
termination. No phase alignment to data output. It provides the signal with the
frequency range from 31.25 MHz to 16.2499 GHz.

Ch Clk Out 1 This signal provides the clock signal for the pattern generator M8042A and AWG
modules. Ch Clk Out 1 has to be connected to Ch Clk In 1 of the M8042A module.

Ch Clk Out 2 This output can be switched between two modes:

= Channel clock mode
This signal provides the clock signal for the second channel of the pattern
generator M8042A. Ch Clk Out 2 has to be connected to Ch Clk In 2 of the M8042A
module. Independent jitter profile for Ch Clk Out 2 compared to Ch Clk Out 1

= Forwarded clock mode
This signal is intended to be used to drive a DUT that requires a data rate divide by
a second clock. It can contain identical jitter as the Ch Clk 1 Output 1. This clock
signal is synchronous to the data pattern, phase relation will change when divider
settings are modified.

Sync In This input is reserved for future use.
Sync Out A/B/C This output is used to sync with M8042A module only.
Sys Trig In A/B This signal is reserved for future use.
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Connector Description

Ref Clk In This input allows locking the system clock to an external reference clock of 10 or
100 MHz instead of the internal oscillator.

Ref Clk Out This signal provides a reference clock to lock with other instruments in the test setup. It
provides clock frequency 10 MHz or 100 MHz.

Ref Clk Out 16G This signal provides a clock between 8 and 16 GHz, relative to symbol rate. It can be
used as clock input or as trigger input for a precision time base of a DCA. Clean clock
only.

MB8058A/MB059A Remote Head for M8042A Pattern Generator

The M8058A/M8059A remote head includes an external amplifier that is
used in combination with the M8042A Pattern Generator. It helps in
minimizing signal degradations caused by lossy channels. Two remote
heads are available for the pattern generator module M8042A.

The following figure shows the M8058A and M8059A remote heads:

MB8058A - Pattern Generator Remote Head up to 64 GBd MB8059A - Pattern Generator Remote Head up to 120 GBd

Figure 8 MB8058A and M8059A remote heads

The 64 GBd M8058A remote head is shown at the left side and this
provides 1.85 mm connectors. It is used to accommodate close connection
to the device under test for symbol rates up to 64 GBd.

The 120 GBd M8059A remote head is shown on the right side and provides
1.0 mm connectors and is used to accommodate close connection to the
device under test for symbol rates up to 120 GBd.

The three cables on the back side of the remote heads are used to connect
with the M8042A pattern generator module and are not removable.
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Please refer “Tips for Preventing Damage” document for mounting remote
head cables.

M8058A/M8059A Remote Head Components

The following figure displays the front panel of the M8058A/M5059A
remote head with its various components.

Figure 9 MB8058A/M8059A remote head

As displayed in Figure 9 on page -78, the M8058A/M8059A remote head
has the following components.

Table 41 Front Panel LED

Front Panel LED Active when... Color

Ready remote head is operational green

Table 42 M8058A/M8059A Front Panel Connector

Connector Description

Data Out and /Data Out Connected to DUT
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The back panel of MB058A/M8059A remote head has cables which
connects with each channel of M8042A remote head ports. The length of
the remote head including cables is ~830 mm.

Ensure that the chassis is NOT powered up or connected to a power
source while making connections to M8058A/M8059A.

Also, make sure NOT to remove the M8058A/M8059A connections when it
is powered on. However, if you wish to remove the M8058A/M8059A
connections, ensure that the instrument is powered off.

M8043A Error Analyzer

The M8043A error analyzer module operates from 2.0 to 64.4 GBd. It
requires the remote head M8052A. The M8043A is an instrument module
that can be installed into the M9505A 5-slot AXle chassis. This module
occupies two slots in the M9505A 5-slot AXle chassis and is always
recommended to install on the slots above the M8042A and M8009SA
modules. The M8043A comes always with a built-in clock recovery.
Integrated equalization and de-embedding functionality using a
combination of 256-tap FIR filter, 16-tap FFE and CTLE is offered as an
option. For error analysis above 64.4 GBd we recommend using the
UXR0802A/04A with control from M8070B. See below for more details.

Using the remote input of the M8043A module without the M8052A

remote head is prohibited.

The following analyzer options are provided:
Error analysis up to 32.4 GBd for NRZ and PAM4 (M8043A-A32)
Error analysis up to 64.4 GBd for NRZ and PAM4 (M8043A-A64)
Equalization and de-embedding capability (M8043A-0A3)
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M8043A Module Components

The following figure displays the front panel of the M8043A module:

KEVERGHT

LEV_ A8V MAX

Figure 10 M8043A module front panel

As displayed in Figure 4 on page -71, the M8043A module has the
following components.

Table 43 Front Panel LEDs

Front Panel LED Active when... Color

Fail power-up fault condition red

Access power-up ready state green

Ctrl Out ON when output active green

CtrlIn logic state is detected green
Table 44 Insertion/Extraction and Retaining

Component DL

Retaining screws The screws on both ends of the module are used to retain the module tightly
inside the M9505A AXIe Chassis slot once you have fully placed it inside the
chassis. To remove the module, you first need to loosen these screws ensuring
that these screws disengage completely.

Module Insertion/Extraction The handles on both sides of the module to insert or eject the module from the
Handles slot of the M505A AXle Chassis.
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M8043A Front Panel Input/Output Ports

The inputs of the M8043A module are sensitive to static electricity.
Therefore, take necessary anti-static precautions, such as wearing a
grounded wrist strap, to minimize the possibility of electrostatic damage.

The M8043A error analyzer module provides many supplementary inputs
and outputs. Shown here is the overview of all inputs and outputs provided
by M8043A.

KEVERGHT ey
s

1
[

-

LSV LEV MAX

Figure 11 MB8043A front panel input/output ports

Table 45 M8043A Front Panel Input/Output Ports

Connector Description

Remote Head This port provides data input and control signals for M8052A remote head.
Cal This calibration output is used for factory calibration at Keysight facilities.
Link This communication link is for future use.

ClkIn This input is for future use.

CtrlIn This port provides functionality that can be selected as: sequence trigger,

pattern capture event.

Ctrl Out This port outputs a pulse in case of an error. It generates a pulse or static
high/low if used from sequencer.

M8000 Series of BER Test Solutions User Guide 81



2

82

Know Your Hardware

M8052A Remote Head for M8043A Error Analyzer

The MB052A remote head is an external amplifier that must be used with
the M8043A Error Analyzer. It helps in minimizing signal degradations
caused by lossy channels.

The following figure shows the M8052A remote head:

Figure 12 MB8052A remote head

Two cables on the back side of the remote head are used to connect with
the M8043A error analyzer and are not removable.

Please refer “Tips for Preventing Damage” document for mounting remote
head cables.

M8052A Remote Head Components

The following figure displays the front panel of the M8052A remote head
with its various components.

Data In Data in
1.0V..3.0V MAX

Figure 13 MB8052A remote head components
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As displayed in Figure 13 on page -82, the M8052A remote head has the
following components.

Table 46 Front Panel LED

Front Panel LED Active when... Color

Ready Remote head is operational green

Table 47 M8058A/M8059A Front Panel Connector

Connector Description

Data In and /Data In Connected to DUT

The back panel of MB052A remote head has two cables which connects
with the remote head ports of the M8043A. The length of the remote head
including cables is about 835 mm.

Ensure that the chassis is NOT powered up or connected to a power
source while making connections to M8052A.

Also, make sure NOT to remove the M8052A connections when it is
powered on. However, if you wish to remove the M8052A connections,
ensure that the instrument is powered off.
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M8050A Module Setup

This section describe how to connect M8042A pattern generator and
MB8O009A clock module in order to prepare a single-channel and
two-channel systems.

The following table shows the cables required for preparing a
single-channel and two-channel systems:

Clk Module Connections Part No. Option Description

DAT Clk Cable M8199-61624 Clock Cable, 2 Channel systems with 2x M8199-61624

DAT Clk Cable channel 1 M8042-61621 M8042A-801 Clock Cable Semi-rigid for Pattern Generator M8042A, Channel 1

DAT Clk Cable channel 2 M8042-61622 M8042A-802 Clock Cable Semi-rigid for Pattern Generator M8042A, Channel 2

Sync Cable 3.5mm M8042-61623 M8042A-803 Synchronization Cable, Semi-rigid for Pattern Generator M8042A and
M8009A

Preparing Single-Channel System

For a single channel system, you would need a M8042A pattern generator
(one channel) and M8009A clock module.
Follow the given steps to make the single-channel system:

1 Connect M8009A Channel Clock Out 1 port with the M8042A Channel
Clock In 1 port using a semi-rigid cable.

2 Connect M8009A Sync Out A port with the M8042A Sync In port using
a 3.5 mm sync cable.

Figure 14 Single-channel system
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Preparing Two-Channel System

For a two-channel system, you would need a M8042A pattern generator
(two channels) and M8009A clock module.

Follow the given steps to make the two-channel system:
1 Connect M800SA Channel Clock Out 1 port with the M8042A Channel
Clock In 1 port using a semi-rigid cable.

2 Connect M8009A Channel Clock Out 2 port with the M8042A Channel
Clock In 2 port using a semi-rigid cable.

3 Connect M8009A Sync Out A port with the M8042A Sync In port using
a 3.5 mm sync cable.

Figure 15 Two-channel system
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The M8070B system software supports the following plugins:

Advanced Measurement Package - The Advanced Measurement
Package provides the following measurements:
Output Timing
Output Level
Jitter Tolerance
Eye Diagram
Parameter Sweep
For details on the measurements provided by Advanced Measurement
Package, please refer to M800O Series Advanced Measurement
Package User Guide.
Error Distribution Analysis Package - The Error Distribution Analysis
Package provides the following measurement:
Error Distribution Analysis
For details on the measurement provided by Error Distribution
Analysis Package, please refer to M80OO Series Error Distribution
Analysis Package User Guide.
M8070ISIB - Adjustable ISI Package for M800O0 Series of BER Test
Solutions. For details on M8070ISIB, please refer to M8070ISIB
Adjustable ISI Package for M80OO Series User Guide.

These plugin files (*.M8KP) which can be downloaded from Keysight web
page.

The M8070B supported plugins requires a valid license for activation.
For details on the required license, refer to the User Guide or Online Help
of the respective plugin.

The M8070B software comes with a Plugin Manager to simplify all the
tasks related to plugin management. The Plugin Manager can help you to
install the plugins. For further details on how to install, update or uninstall
plugins, please refer to the Manage Plug-ins on page 701. Additionally,
you can also refer to the M800O Series Plugins Getting Started Guide.
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M8100 Series Arbitrary Waveform Generators

The Keysight M8100 series arbitrary waveform generators (AWGs) offer a
level of versatility that enables you to set up complex real-world signals —
whether you need precise signals to characterize the performance of a
design or need to stress a device to its limits. From low-observable radar
to high-density communications, testing is more realistic with Keysight's
precision arbitrary waveform generators.

The M8100 series modules are recognized by the model number and name
located on their front panel. Each of the supported modules has some
standard hardware and software features that are available with a
standard license for that module. Some upgraded features/components of
a module are licensed and are only available when you purchase and
install a license for that option.

The M8100 series modules are controlled by the M8070B systems
application software. In addition, a MATLAB based free utility named
IQTools is included with the instrument software that provides a large
number of waveform generation utilities as well as an option to download
user-defined waveforms. The IQtools also supports “in-system calibration”
to measure and compensate the frequency and phase response of the
AWG and any external circuitry. It can compensate skew between all
channels. When using the ILV-option in case of M8199A, IQtools
additionally provides an automated skew calibration to optimize system
performance.

Details of M8100 modules can be found at:
www.keysight.com/find/M8100

The following M8100 series modules are supported by the M8070B system
software:
M8199A 128/256 GSa/s Arbitrary Waveform Generator
M8158A Arbitrary Waveform Generator Remote Head
MB8008A Clock Generator
M8199B 256 GSa/s Arbitrary Waveform Generator
MB80O08A Clock Generator
M8194A 120 GSa/s Arbitrary Waveform Generator
M8195A 65 GSa/s Arbitrary Waveform Generator
M8196A 92 GSa/s Arbitrary Waveform Generator
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Ensure that you have the latest version of M8070B software installed on
your system. Also, ensure that you have installed the M8199A/B module
driver in the M8070B software. The M8070B software and M8199A/B
module driver file can be downloaded from Keysight web page
www.keysight.com.

For complete details on how to control M8199A/B AWG through the
M8070B software system, refer to the M87100 Series User Guide.

For information on M8199A/B remote programming, refer to the M8700
Series Programming Guide.

In case an AWG module is used in a combined system with either
M8020A or M8040A modules, ensure that the AWG modules are always
mounted in a slot number that is higher than the slot number where the
M8020A or M8040A modules are inserted in the AXle chassis. In other
words, an AWG module must always be mounted last in the chassis.

M8199A 128/256 GSa/s Arbitrary Waveform Generator

Keysight's M8199A 128/256 GSa/s Arbitrary Waveform Generator delivers
twice the sampling rate, coupled with 50 percent more analog bandwidth
and increased ENOB compared to legacy AWG products. This combination
of industry-leading specifications enables research engineers to quickly
and accurately develop advanced components for terabit transmission
systems.

The M8199A is a powerful arbitrary waveform generator, which enables
signal generation of up to 140 GBd with outstanding signal quality in a
2-slot AXle module. Whether testing the discrete components of optical
coherent systems or path-finding for terabit transmission in the
next-generation data center, the M8199A is ideal for addressing the need
for high sample rates and high analog bandwidth.

For complete details on M8199A Arbitrary Waveform Generator, visit
www.keysight.com/find/M8199A.
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M8199B 256 GSa/s Arbitrary Waveform Generator

Keysight's M8199B 256 GSa/s Arbitrary Waveform Generator (AWG) is a
high-performance signal source for arbitrary signals, with the highest
sample rate and the widest bandwidth in its class. The M8199B enables
generation of high-quality signals of up to 160 GBd in a 2-slot AXle
module.

For applications beyond 128 GBd, the M8199B AWG is the ideal solution
where it provides high-speed and precise testing of various optical
systems, and it provides stress signals to test next generator digital signal
processor ASICs and new algorithm concepts. The flexibility of the
waveform generator with high speeds, combined with excellent intrinsic
jitter performances makes the M8199B a truly unique and versatile
instrument for Intensity-Modulation/Direct-Detect (IM/DD) optical
applications.

The M8199B AWG also allows you to generate any arbitrary waveform that
can be mathematically described and can be used for physics, chemistry,
and general-purpose electronics research.

For complete details on M8199B Arbitrary Waveform Generator, visit
www.keysight.com/find/M8199B.

M8008A Clock Generator

Keysight's M8008A clock generator is designed as sample clock source for
the M8199A and M8199B Arbitrary Waveform Generators. It can also be
used as a standalone low-jitter clock source for other applications. It has
four outputs that provides an output frequency of 32 GHz to 64 GHz. It has
two system trigger inputs that allow system control from external
hardware. It also allows synchronous trigger distribution over local bus on
the AXle chassis backplane to adjacent PG/AWG modules.

The M8008A is an instrument module that can be installed into the
M9505A 5-slot AXle chassis. It comes as a 1-slot AXle module, which
allows the M8008A plus up to two M8199A / M8199B modules to be
plugged into a single 5-slot AXle chassis.

For complete details on M8008A Clock module, visit
www.keysight.com/find/M8008A.
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M8194A 120 GSa/s Arbitrary Waveform Generator

The Keysight Technologies, Inc. M8194A arbitrary waveform generator
(AWG) has the highest sample rate and the widest bandwidth in its class
with up to four synchronized channels operating simultaneously in one
module.

Sample rate up to 120 GSa/s (on all 4 channels simultaneously)

Analog bandwidth: 45 GHz (typical), generate signals with frequency
components up to 50 GHz

8 bits vertical resolution
512 kSa of waveform memory per channel

1, 2, or 4 differential channels per 1-slot AXle module (number of
channels is software upgradeable)

Amplitude up to 0.8 Vpp(se) / 1.6 Vpp(diff.), voltage window -1.0 to
+2.5V

Transition time (20%/80%): 11 ps without corrections / 6 ps with
corrections applied (typical)

Built-in frequency and phase response calibration for clean output
signals

Up to 4 modules (= 16 channels) can be synchronized

The M8194A AWG gives you the versatility to generate any mathematically
defined arbitrary waveform, ultra-short yet precise pulses and extremely
wideband chirps.

The basic functionality of the M8194A is controlled from a soft front panel
application running on the AXle embedded controller or external PC or
laptop. However, the M8194A can also be integrated into the M8070B
system software for M800O Series of BER test solutions.

For Real-Time Oscilloscopes as an error detector, M8194A AWG can be
used with UXR1104A sampling oscilloscopes.

Launching the M8194A module may take a longer time than the other
AWGs.

Details of M8194A module can be found at
www.keysight.com/find/M8194A.
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M8195A 65 GSa/s Arbitrary Waveform Generator

The M8195A AWG gives you the versatility to create the signals you need
for digital applications, optical and electrical communication and
advanced research.

The Keysight M8195A is a 65 GSa/s Arbitrary Waveform Generator with
highest bandwidth and channel density. Flexible signal generation at up to
32 GBd. Clean and distorted signal to stress the device to the limits. High
speed AWG with up to 65 GSa/s sample rate and 20 GHz bandwidth on up
to four channels per module. The M8195A arbitrary waveform generator
offers an output amplitude of up to 2 Vpp (diff.) and adjustable DC offset.

The M8195A module has four channels and up to five modules can be
inserted in a b-slot AXle chassis to provide a maximum of 20 channels.
This is valid for channels which are not synchronized across module
boundaries. To synchronize these modules, a sync module is added in the
frame. Since the sync module occupies a single slot, only four AWG
modules can now be added thereby providing a maximum of 16 channels
in a frame.

The basic functionality of the M8195A is controlled from a soft front panel
application running on the AXle embedded controller or external PC or
laptop. However, the M8195A can also be integrated into the M8070B
system software for M800O Series of BER test solutions.

Details of M8195A module can be found at
www.keysight.com/find/M8195A.
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MB8T96A 92 GSa/s Arbitrary Waveform Generator

The Keysight M8196A is a 92 GSa/s Arbitrary Waveform Generator with
highest bandwidth and channel density. It offers up to 4 x 512 kSa
waveform memory. It is a high speed AWG with up to 96 GSa/s sample
rate and 32 GHz bandwidth on up to 4 channels per module. The M8196A
arbitrary waveform generator offers an output amplitude of up to 2 Vpp
(diff.) and adjustable DC offset.

The M8196A provides high speed, precision, and flexibility which is ideally
suited for digital applications, optical, aerospace/defense, and electrical
communication.

The basic functionality of the M8196A is controlled from a soft front panel
application running on the AXle embedded controller or external PC or
laptop. However, the M8196A can also be integrated into the M8070B
system software for M800O Series of BER test solutions.

Details of M8196A module can be found at
www.keysight.com/find/M8196A.
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M8054A Interference Source Module

The Keysight M8054A interference source module allows you to generate
repeatable and accurate level impairments for testing of high-speed digital
receivers that support symbol rates up to 64 GBd. The M8054A
interference source module is controlled through the M8070B system
software.

Key Features & Specifications

Random level interference with crest factor > 5
Sinusoidal level interference

Common mode and differential mode

Bandwidth adjustable up to 32 GHz

4 differential output channels to avoid baluns
Adjustable amplitude up to 1 Vpp (se), 2 Vpp (diff.)

1-slot AXle module for combined configurations with M8040A
high-performance BERT

Graphical user interface and remote control via M8070B system
software for M800O series of BER test solution

For more information on controlling the M8054A from M8070B, refer to
Controlling M8054A from M8070B System Software on page 279.

Details of MB054A module can be found at
www.keysight.com/find/M8054A.
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M8047A PCI Express Re-driver
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Key Features

The M8047A PCI Express Re-driver is a remote head for M8020A and
M8040A error detectors, which enables testing of the system under tests
with longer back channels. It reconditions signals through CTLE stages
and linear amplification stages. The M8047A PCI Express Re-driver is
controlled and powered via USB. It is controllable and remote
programmable through M8070B system software (version 7.2 and above).
For more information on controlling the M8047A PCI Express Re-driver
from M8070B, refer to Controlling M8047A PCl Express Re-driver from
M8070B User Interface on page 305.

— W

Data O
KEYSIGHT fortel

M8047A s

PCle Re-Driver

For all 1/Q’s
Output Enabled

Status 05 V275 V Max
1:25Vpp Max

Datain- = Datain

Extends back channel reach up to 17 dB

Two-stage CTLE and linear output driver

Controlled and powered through USB

Graphical user interface and remote control via M8070B system
software for M800O series of BER test solution.

Details of M8047A PCI Express Re-driver module can be found at
www.keysight.com/find/M8047A.
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The M8047B PCI Express Re-driver is a remote head for M8020A and
M8040A error detectors, which enables testing of the system under tests

with longer back channels. It reconditions signals through CTLE stages
and linear amplification stages. The M8047B PCl Express Re-driver is

controlled and powered via USB. It is controllable and remote
programmable through M8070B system software (version 9.1 and above).

For more information on controlling the M8047B PCI Express Re-driver
from M8070B, refer to Controlling M8047B PCI Express Re-driver from

M8070B User Interface on page 307.

Key Features

: Data Out Data Out
KEYSIGHT -2.0V...2.0V Max

M8047B Z2Nnp Max

Redriver

Atad

For all I/0s
Terminate unused I/Os

Output Enabled

Status -2.0V..2.0V Max
2.5Vpp Max

Data In PEYERT]

Extends back channel each up to 17 dB
Two-stage CTLE and linear output driver
Controlled and powered through USB

Graphical user interface and remote control via M8070B system
software for M800O series of BER test solution.

Details of M8047A PCI Express Re-driver module can be found at
www.keysight.com/find/M8047B.
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Other Supported Hardware(s)

Keysight NTO76A/N1076B/N1077A DCA-M Clock Recovery

The NT076A/N1076B electrical clock recovery and N1077A
electrical/optical clock recovery provide necessary clock signals to trigger
an 86100D, N109x-series DCA-M oscilloscopes, or the error detector in a
M8070B.

AN KEYSIGHT DCAM Nio7eA | (=

Clock Recovery
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Figure 16 N1076A Electrical Clock Recovery
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Figure 17 N1076B Electrical Clock Recovery
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Figure 18 N1077A Optical/Electrical Clock Recovery

You can use an N1076A/N1076B/N1077A when:

Access to appropriate clock signals from the Device Under Test (DUT) is
not possible. The clock is recovered from the data stream.

The existing clock has excessive intrinsic jitter that prevents accurate
measurements. The N1076/7A can act as clean-up PLL for the clock.

Input data is between 50 MBd and 16 GBd (32 GBd with option 232).
Input range for N1076B is:

Option 264 - 125 MBd to 64 GBd

Option 232 - 125 MBd to 32 GBd

Option 216 - 125 MBd to 16 GBd

Detailed description of NTO76A/N1076B/N1077A can be found at:
www.keysight.com/find/N1076A
www.keysight.com/find/N1076B
www.keysight.com/find/N1077A
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Keysight Real Time Oscilloscopes

The M8070B system software supports certain real-time oscilloscopes to
measure BER of NRZ signals and BER as well as SER of PAM4 signals. The
real-time oscilloscope is completely controlled from M8070B to capture a
signal and convert into a pattern stream that is then uploaded into the
M8070B for comparison with an expected pattern and provide BER/SER

measurements.

Nevertheless, it is possible to stop measuring BER on the integrated
oscilloscope and therefore allow interactive tweaking of oscilloscope

settings before continuing the BER measurements.

Currently, the following oscilloscopes models are supported:

DSOZ634A Infiniium Z-Series Digital Storage Oscilloscope 63GHz /
160Gsa/s

DSAZB34A Infiniilum Z-Series Digital Signal Analyzer 63GHz / 160Gsa/s

DSOZ594A Infiniium Z-Series Digital Storage Oscilloscope 59GHz /
160Gsa/s

DSAZB94A Infiniilum Z-Series Digital Signal Analyzer 59GHz / 160Gsa/s

DSOZ504A Infiniium Z-Series Digital Storage Oscilloscope 50GHz /
160Gsa/s

DSAZ504A Infiniium Z-Series Digital Signal Analyzer 50GHz / 160Gsa/s

DS0X96204Q Infiniium Q-Series Digital Storage Oscilloscope 63GHz /
160Gsa/s

DSAX96204Q Infiniium Q-Series Digital Signal Analyzer 63GHz /
160Gsa/s

UXR0O334A/B 33GHz / 128GSa/s
URX0402A/B 40GHz / 256GSa/s
UXR0404A/B 40GHz / 256GSa/s
UXR0502A/B 50GHz / 256GSa/s
UXR0504A/B 50GHz / 256GSa/s
UXR0592A/B 59GHz / 256GSa/s
UXR0594A/B 59GHz / 256GSa/s
UXRO592A/BP 59GHz / 256GSa/s
UXR0594A/BP 59GHz / 256GSa/s
UXR0702A/B 70GHz / 256GSa/s
UXRO704A/B 70GHz / 256GSa/s
UXR0O702A/BP 70GHz / 256GSa/s
UXRO704A/BP 70GHz / 256GSa/s
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UXR0802A/B 80GHz / 256GSa/s
UXR0804A/B 80GHz / 256GSa/s
UXR1002A/B 100GHz / 256GSa/s
UXR1004A/B 100GHz / 256GSa/s
UXR1102A/B 110GHz / 256GSa/s
UXR1104A/B 110GHz / 256GSa/s
Detailed description of the above oscilloscopes can be found at:
http://www.keysight.com/find/oscilloscopes
The following licenses are required on the oscilloscope:
N5384A Serial Data Analysis (SDA)
N8827A PAM4 Measurement (PM4)
N5461A Equalization (DEQ)

NOTE The minimum supported Infiniium version is 06.10.00616.
The minimum supported Infiniium UXR-Series version is 10.10.

For details on how to control a real-time scope from M8070B, refer to the

M8000 Series Advance Measurement Package User Guide.
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N7005A Optical-to-Electrical Converters

The M8070B software supports N7005A optical-to-electrical converter
connected with real-time scope as an error detector.

This optical-to-electrical converter directly converts optical signals into
electrical signals for convenient analysis on a compatible Infiniium
real-time oscilloscope.

In case of M8070B, this probe is supported for UXR series only.

The minimum supported Infiniium version for this feature is 10.20.XX.

N7005A Components

KEYSIGHT

0/E Qutput
Module
(For providing
electrical output
ta the
oscilloscope’s
channel)

—

Fiber-optic Receptacle
AutoProbe Il Interface with FC/PC Input
Module

(For probe pawer and Cannectar
auto-configuration on
connection to oscilloscope)

The details of N7005A Optical-to-Electrical Converter can be found at:

https://www.keysight.com/in/en/assets/9018-70016/user-manuals/9018
-70016.pdf

For more information on using the N7005A Optical-to-Electrical Converter
from M8070B, refer to the M800O Series Advance Measurement Package
User Guide.
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DCA models supported for deemphasis optimization tool

The following instruments support the auto deemphasis feature to
optimize the deemphasis settings. For more information on auto
deemphasis feature, refer to MB040A Automatic Pattern Generator
Deemphasis on page 345b.

COR Rates
| 50Mbis-32Gbis
‘ (D% Adjustable Loop. @
‘ A

el B e
oMy fvMaoc
\
© ()

Figure 19 86108B Precision Waveform Analyzer

KEYSIGHT ~ N1060A

Figure 20 N1060A Precision Waveform Analyzer
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Figure 21 N1094A DCA-M Sampling Oscilloscope (Two Electrical Channels)

Figure 22 N1094B DCA-M Sampling Oscilloscope (Four Electrical Channels)

Figure 23 N1092C DCA-M Sampling Oscilloscope (One Optical and Two Electrical
Channels)
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Figure 24 N1092E DCA-M Sampling Oscilloscope (Two Optical and Two Electrical
Channels)

Detailed description of
86108B/N1060A/N1094A/N1094B/N1092C/N1092E can be found at:

www.keysight.com/find/86108B
www.keysight.com/find/NT1060A
www.keysight.com/find/N1094A
www.keysight.com/find/N1094B
www.keysight.com/find/N1092C
www.keysight.com/find/N1092E
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Hardware Setup for MB046A and M8062A Modules

The M8046A module and the M8062A module can be used in the same
setup. The following are the supported configurations:

1 Two M9505A 5-slot AXle chassis controlled via USB
Chassis 1:
Slot 1: MB041A
Slot 4: M8062A
Chassis 2:
Slot 1: MB046A
USB control ports of both chassis connected to the controlling PC
2 Two M9b0bA 5-slot AXle chassis using an embedded controller
Chassis 1:
Slot 1: M8041A
Slot 4: MB062A
Chassis 2:
Slot 1: Embedded Controller (M9536A or M9537A)
Slot 2: MB046A

USB control port of chassis 1 is connected to a USB 2.0 port of the
embedded controller

3 M95T4A 14-slot chassis controlled from external computer
Slot 1: M8041A
Slot 4: M8062A
Slot 6: M8046A
Slot 7: M9521A AXle System Module
4 M9514A 14-slot chassis controlled from embedded controller
Slot 1: Embedded Controller (M9536A or M9537A)
Slot 2: M8041A
Slot b: M8062A
Slot 7: M9527A AXle System ModuleSlot 8: M8046A
The M8046A may be used with a N1076A external clock recovery.
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The following are the limitations while using the M8046A and M8062A
modules in the same setup:

M8000 Series of BER Test Solutions User Guide

The M8046A does not support all sequencer word width settings of a
M8041A/M8062A combination.

Even though M8041A/M8062A and M8046A support a common
sequencer word width of 1, they internally work with a different
granularity and therefore cannot be used in the same sequence. Instead
individual sequences need to be defined for MB062A Data Out, Data In
and M8046A.

In order to run the M8062A Data Out and M8046A Data In at the same
symbol rate, the CLK IN frequency of M8046A needs to be specified
manually. To do this, disable 'Follow SYS CLK' under Clock and specify
CLK IN frequency and multiplier as required for the setup.
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ESD Protection
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Electrostatic discharge (ESD) can damage the circuits of the components
on M8020A/M8040A/M8050A modules (M8041A, M8042A, MB051A,
MB8062A, M8043A, M8045A, M8046A and M8057A/B, MB058A, M8059A
and M8052A). Avoid applying static discharges to the front-panel
connectors. Before connecting any coaxial cable to the connectors,
momentarily short the center and outer conductors of the cable together.
Avoid touching the front-panel connectors without first touching the
frame of the instrument. Be sure the instrument and all connected
devices (DUT, etc.) are properly earth-grounded (to a common ground) to
prevent buildup of static charge and electrical over-stress. Take
necessary anti-static precautions, such as wearing a grounded wrist
strap, to minimize the possibility of electrostatic damage.

Electrostatic discharge (ESD) can damage or destroy electronic
components. All work on electronic assemblies should be performed at a
static-safe work station. The following list and figure shows an example of
a static-safe work station using two types of ESD protection. Purchase
acceptable ESD accessories from your local supplier.

Conductive table-mat and wrist-strap combination.
Conductive floor-mat and heel-strap combination.
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F Building

Ground
" 1 Meg Ohm Resistor

Table Mat

—
Wrist Strap

Building
Ground

< Heel Strap Floor Mat

y— \

Ay —

Both types, when used together, provide a significant level of ESD
protection. Of the two, only the table-mat and wrist-strap combination
provides adequate ESD protection when used alone. To ensure user safety,

the static-safe accessories must provide at least 1 MW of isolation from
ground.

These techniques for a static-safe work station should not be used when
working on circuitry with a voltage potential greater than 500 volts.
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Discharging Cables

Loose cables are like a capacitor and can hold electrostatic charges. The
free end of a cable touching surfaces that have voltage levels will cause
product damage. Before connecting any cable to product connector, short
the center and outer conductors of the cable together to ground
momentarily.

You should use the cable discharger provided with the initial product
shipment and shown in the following figures.
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While discharging a cable, make sure to ground the box appropriately, via
the “GND” connector of the box, to the ground connector of the AXle
chassis as shown in the figure.

Mini-Coax
3.50 mm 2.40 mm

Cable
Discharger

GND

That is either directly using the accessories provided with the discharger
like the grounding cable, or via an ESD mat, which is connected to the
ground connector of the AXle chassis.

Discharge your cables using the matching connector e.g. 2.40 mm (also
for 1.85 mm), 3.50 mm (also for 2.92 mm) and Mini-Coax. You may stick
the cable discharger box to your instrument/AXle chassis e.g. using the
fastener tape provided.

Fixture made of plastic can store charges, and probing powered devices
can subject inputs to damaging voltage and power levels. Poor AC power
supply connected to product or DUT may create AC transients, insufficient
grounding, floating neutral lines which cause damaging currents to flow
into or out of the instrument.

For more information about electrostatic discharge, contact the
Electrostatic Discharge Association www.esda.org.
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3 Quick Tour with M8070B User Interface

Overview

12

The M8070B system software for the M800O Series of BER Test Solutions
is required to control M8020A/M8040A/M8050A modules (M8041A,
M8042A, MBO5TA, MB062A, M8043A, MB045A, MB8046A and M8057A/B,
M8058A, M8059A and M8052A) and other modules from M8100 AWG
family (M8199A, M8199B, M8194A, M8195A and M8196A). It provides a
user-friendly experience that can be used with standard or touchscreen
enabled computers. It is fully supported by the Microsoft Windows 10
(Version 1607, Anniversary Update or newer) operating systems. The
M8070B software also supports an off-line version, that does not require
any license to operate.

The M8070B user interface provides an interactive graphical display in
multiple windows containing controls, that enable you to perform the
tasks. The GUI components include menus, tool bars, dialog boxes, toggle
buttons, standard windows buttons, drop-down lists, sliders, and many
more which are further discussed in this manual.

Depending upon the M8020A/M8040A/M8050A bundle with of
chassis/controller pre-installation, you may have to install the M8070B
software. Refer to M800O Series Installation Guide and follow the given
instructions to install the M8070B system software.

Verify your account permissions. Ensure that you have full administrative
privileges (run as Administrator) before you install or upgrade the
M8070B system software on a PC running Windows 10. Not doing so
may result in the installation failure. Please contact your system
administrator to provide you the administrative rights.

M8000 Series of BER Test Solutions User Guide



Quick Tour with M8070B User Interface

Launching M8070B User Interface

To launch the M8070B user interface, do the following:

1

M8000 Series of BER Test Solutions User Guide

Go to Start menu and then click All Programs > Keysight M8070B >

Keysight M8070B.

B Keysight Ma0708

IQTools Phase-Frequency Respa..
Keysight M3070B

Keysight M3070E Documentation
Keysight M3070E Examples

Keysight M3070E Open Source

The M8070B Startup Options dialog box appears.

Online

Generic BERT/AWG

BERT with Fi
BERT with FEC (400G-KP4)

BERT with FEC (

Add new startup option...
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2 On the M8070B Startup Options dialog box, select one of the
following tabs:

Online: Select this tab, if you are using the M8070B in online mode.
Offline: Select this tab, if you are using the M8070B in offline mode.

Online
Generic BERT/AWG

BERT with FE

BERT with FEC (:

BERT with FEC (.

Add new startup option...

Add new startup option...

3 To launch the M8070B in online mode, select one of the following
launch options:

Generic BERT/AWG: The general purpose BERT operation with full
support of all computer standard specific functionalities, like PCle
LTSSM, or SKP-0S removal.

BERT with FEC (50G): In this mode, the M8045A module works in

50G KP4 mode. All other modules operate exactly like in the Generic
BERT mode.

The factory patterns IEEE_802_3cd_RS_544_514_Remote_Fault and
|IEEE_802_3cd_RS_544_514_Scrambled_ldle uses an FEC as
specified for 50G KP4 applications. A dedicated FEC error insertion
logic allows inserting a customizable number of errors per FEC
frame as well as inserting single Bit Interleaved Parity (BIP) errors.

M8000 Series of BER Test Solutions User Guide
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BERT with FEC (100G KP4): In this mode, the M8045A module
works in 100G KP4 mode. All other modules operate exactly like in
the Generic BERT mode. The factory patterns
IEEE_802_3cd_RS_544 514 Remote_Fault and
IEEE_802_3cd_RS_544_514_Scrambled_lIdle uses an FEC as
specified for 100G KP4 applications. The Computer Standard
specific functionalities, like dedicated PHY-Protocols or LTSSM
support, is not available when the M8045A module works in 100G
KP4 mode. The M8045A module is restricted to the symbol rates
ranges from 16.208 GBd to 26.6 GBd and 32.416 GBd to 53.2 GBd.
Symbol rate outside these two ranges are not available.

BERT with FEC (200G KP4): In this mode, the M8045A module
works in 200G KP4 mode. All other modules operate exactly like in
the Generic BERT mode. The factory patterns
IEEE_802_3cd_RS_544_514_Remote_Fault and
|IEEE_802_3cd_RS_544_514_Scrambled_ldle uses an FEC as
specified for 200G KP4 applications. The Computer Standard
specific functionalities, like dedicated PHY-Protocols or LTSSM
support, is not available when the M8045A module works in 200G
KP4 mode. The M8045A module is restricted to the symbol rates
ranges from 16.208 GBd to 26.6 GBd and 32.416 GBd to 53.2 GBd.
Symbol rate outside these two ranges are not available.

BERT with FEC (400G KP4): In this mode, the M8045A module
works in 400G KP4 mode. All other modules operate exactly like in
the Generic BERT mode. The factory patterns
IEEE_802_3cd_RS_544 514 Remote_Fault and
IEEE_802_3cd_RS 544 514 _Scrambled_ldle uses an FEC as
specified for 400G KP4 applications. The Computer Standard
specific functionalities, like dedicated PHY-Protocols or LTSSM
support, is not available when the M8045A module works in 400G
KP4 mode. The M8045A module is restricted to the symbol rates
ranges from 16.208 GBd to 26.6 GBd and 32.416 GBd to 53.2 GBd.
Symbol rate outside these two ranges are not available.

BERT with FEC (2x400G KP4): In this mode, the M8045A module
works in 2x400G KP4 mode. All other modules operate exactly like
in the Generic BERT mode. The factory patterns
IEEE_802_3cd_RS_544 514 Remote_Fault and
IEEE_802_3cd_RS_544_514_Scrambled_lIdle uses an FEC as
specified for 2x400G KP4 applications. The Computer Standard
specific functionalities, like dedicated PHY-Protocols or LTSSM
support, is not available when the M8045A module works in 2x400G
KP4 mode. The M8045A module is restricted to the symbol rates
ranges from 32.416 GBd to 53.2 GBd. Symbol rate outside these
range is not available.
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M8085A (MIP1) AWG is not controlled: MS8O85A (MIPI) Test
Solution.

For more information, refer to FEC Encoding on page 375.

4 To launch the M8070B in offline mode, select one of the following
launch options:

M8045A, M8046A, M8054A: Launches the M8070B with M8045A,
M8046A, and M8054A modules.

M8041A, M8051A: Launches the M8070B with M8041A and
M8051A modules.

M8041A, M8062A: Launches the M8070B with M8041A and
M8062A modules.

M8045A, M8046A: Launches the M8070B with M8045A and
M8046A modules.

M8008A, M8199A: Launches the M8070B with M8008A and
M8199A modules.

MB8008A, M8199B: Launches the M8070B with M8008A and
M8199B modules.

M8009A, M8042A, M8043A: Launches the M8070B with M8O09A,
M8042A and M8043A modules. Note that MBOO9A module must be
in front of M8042A module in offline startup options.

MB8046A: Launches the M8070B with M8046A module.
MB8094A: Launches the M8070B with M8094A module.
M8095A: Launches the M8070B with M8095A module.
MB8096A: Launches the M8070B with M8096A module.

5 To add a new startup option, click Add new startup options... button
on the M8070B Startup Options dialog box.

The New Startup Option dialog box appears. Enter the required
information.
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Startup Option Name:

Online

(®) Offline Modules: MB8009A M8042A
Standard:

r Standard specific
r SKP-OS removal.

Workspace: Add New...

Startup Setting:

D Do not control realftime*scope
["] Do not control AWG (M8194A,M8195A,MB196A)

Cancel

a Type the name of the startup option in the Startup Option Name
text box.

b Select an option Online or Offline Modules.

In case of Offline Modules, type the module name(s) that you want
to launch with M8070B. Please note that if you are opting for
starting M8009A & M8042A modules, the M80O0SA module must be
in front of M8042A module in offline startup options.

d Select an option from the Standard drop-down list. The following
options are available:

Generic BERT

BERT with FEC (50G)

BERT with FEC (100G KP4)
BERT with FEC (200G KP4)
BERT with FEC (400G KP4)
BERT with FEC (2x400G KP4)
M8085A (MIPI)

e Select a workspace from the Workspace drop-down list. Initially
only the default workspace is available. You can create a new
workspace by clicking Add New... button.

M8000 Series of BER Test Solutions User Guide 17
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Enter workspace name using only upper/lower case letters, numbers and _. -
characters,

‘Workspace Mame:

f Select an option from the Startup Setting drop-down list. The
following options are available:
Select at startup: Opens the Recall Instrument State dialog
which allows you to load the M8070B user interface with the

stored settings. For details, refer to Recall Instrument State on
page 158.

Factory Preset: Launches the M8070B user interface with
factory default settings.

Last Used: Launches the M8070B user interface with the last
used settings.

g Select or clear the Do not control real-time scope check box for the
respective setting.

h Select or clear the Do not control AWG
(M8194A,M8195A,M8196A) check box for the respective setting.

6 Click OK.
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The M8070B splash screen appears:

> = M8070B

System Software for

. | M8000 Series of BER Test
/| Solutions

\ | Version:75.4305
[1]

%\\t Iy |\|‘|\|‘|\|

DOWNLOAD YOUR NEXT L INSIGHT

KEYSIGHT

TECHNOLOGIES
Searching for hardware .__

B Heysight Technologies 2011-2020
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Starting M8070B on the command line

When no additional command line arguments are given, M8070B starts
in Generic BERT/AWG mode.
To launch M8070B in 50G KP4 mode, use the following command line
argument: /set :M8045A-50G-KP4

Example: Start M8070B in 50G-KP4 mode using the workspace named
50G-KP4 to separate settings from the Computer Standard specific
settings:

c:\Program Files\Keysight\M8070B\

bin>Keysight .M8070B.exe /set:M8045A-50G-KP4
/workspace 50G-KP4
To launch M8070B in 100G KP4 mode, use the following command line
argument: /set :M8045A-100G-KP4

Example: Start M8070B in 100G-KP4 mode using the workspace
named 100G-KP4 to separate settings from the Computer Standard
specific settings:

c:\Program Files\Keysight\M8070B\

bin>Keysight .M8070B.exe /set:M8045A-100G-KP4
/workspace 100G-KP4

To launch M8070B in 200G KP4 mode, use the following command line
argument: /set :M8045A-200G-KP4

Example: Start M8070B in 200G-KP4 mode using the workspace
named 200G-KP4 to separate settings from the Computer Standard
specific settings:

c:\Program Files\Keysight\M8070B\

bin>Keysight .M8070B.exe /set:M8045A-200G-KP4
/workspace 200G-KP4

To launch M8070B in 400G KP4 mode, use the following command line
argument: /set :M8045A-400G-KP4

Example: Start M8070B in 400G-KP4 mode using the workspace
named 400G-KP4 to separate settings from the Computer Standard
specific settings:

c:\Program Files\Keysight\M8070B\

bin>Keysight .M8070B.exe /set:M8045A-400G-KP4
/workspace 400G-KP4

To launch M8070B in 2x400G KP4 mode, use the following command
line argument: /set :M8045A-2x400G-KP4

Example: Start M8070B in 2x400G-KP4 mode using the workspace
named 2x400G-KP4 to separate settings from the Computer Standard
specific settings:
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c¢:\Program Files\Keysight\M8070B\
bin>Keysight .M8070B.exe /set:M8045A-2x400G-KP4
/workspace 2x400G-KP4

3
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Messages while launching M8070B GUI

Whenever there is a change in the M8070B software version, the following
message appears:

Update MB070B Built-in Settings and Resources

'o The M8070B product version has been changed. Would you like
LV to update the built-in settings, patterns and other resources of
your workspace?
If you opt 'No’, please check the M8070B Release Notes on the
product CD for further details on ‘Updating the Factory folder'.

This message box prompts the user to update the workspace as there is an
update in the software version.

Clicking on “Yes” will update the workspace.

Clicking on “No” will do nothing and you will have to manually update
the workspace. For details on how to update the workspace, refer the
“M8070B Release Notes”.

Whenever, an old workspace data (M8070A) is detected, the following
message will appear:

Import MB070A User Settings and Resources X

Io Older version of M8070A is present in your system. Importing the
&Y' user settings, patterns and other resources of all M8070A
workspaces.

Clicking on “OK” will import the user settings, patterns and other
resources of M8070A workspace to M8070B workspace.
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Load Setting

Before the M8070B software is launched, a Load Setting dialog will appear
which allows you to load settings.

A Some modules are offline. Results are simulated.

DY)

Last Used Factory Preset

The Load Setting dialog provides the following settings:

Last Used: Launches the M8070B user interface with the last used
settings.

Factory Preset: Launches the M8070B user interface with factory
default settings.

Select...: Opens the Recall Instrument State dialog which allows you
to load the M8070B user interface with the stored settings. For details,
refer to Recall Instrument State on page 158.

Exit Application: Terminates the M8070B application.

The Load Setting dialog will appear each time the M8070B software is
launched.

A warning message will appear on the top of Load Setting dialog if the
modules are offline. In this case, the results are simulated.
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Once the settings are loaded, the M8070B software launches. The
following figure shows the an example of M8070B user interface when
there is only one module connected to the M8020A system.

KEYSIGHT

File Application System Clock Generator Analyzer Patterns Measurements Utilities Window Help

Parameters
¥ Y-

> Amplifier M1.DataOut1

Channel 1

Data In Data Out Simulation Data In Data Out Simulation Ref Clk Out

Trig Out SysOutA Sys Out B ctrl out A SysinA SysinB ctrlin A D) ||k Deemphasis M1.Dataout1

> Output Timing M1.DataOut1
> LFJitter M1.DataOut1
> HF Jitter M1.DataOut1
> Jitter Sweep M1.DataOut1
> Intersymbol Interference M1.DataOut1
> Interference M1.DataOut1

> Error Insertion M1.DataOut1

Status Indicators
Generator / Clock Analyzer
Module Channel  Bit Rate
Data Output Jitter CDRUnlock Dataloss SymbolLos: Syncloss  Stopped Error Ratio
5.00006b/s 1:PRBS 2*7-1 1:PRBS 2°7-1 BER 0.00e+00

5.0000Gb/s 1:PRBS 2"7-1 1:PRBS 2*7-1 BER 0.00e+00

5)  Global Outputs (S [ Enable Impairments [7] EnableSSC  Insert Error Preset All

In the similar way, modules are also shown they are connected to the
M8040A/MB8050A system. Details on the Module View is further described
in the section Module View on page 163.
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The following figure shows an example when two modules connected to
the M8020A system:

KEVSIGHT

File Application System Clock Generator Analyzer Patterns Measurements Utilites Window Help

Parameters
¥ Y-

> Amplifier M1.DataOut1

Channel 1

Clk Gen Data In Data Qut Simulation Data In Data Out Simulation Ref Clk Out

Clk Out Trig Out Sys Out A Sys Out B crl Out A SysinA SysinB ctlinA > Deemphasis M1.DataOut1
> Output Timing M1.DataOut1

CtlinB ) LF Jitter M1.DataOut1
> HF Jitter M1.DataOut1

> Jitter Sweep M1.DataOut1

Data In Data Out Simulation Data In Data Out Simulation Ctrl Qut A . Intersymbol Interference M1.DataOut1

> Interference M1.DataOut1

ctrlin A
> Error Insertion M1.DataOut1

Status Indicators
Generator / Clock Analyzer
Module Channel  Bit Rate
Data Output N Stopped Data CDR Unlock DataLoss Symbollos: Sync Loss  Stopped Error Ratio
1 5.0000 Gb/s  1:PRBS 2°7-1 T:PRBS 2*7-1 BER 0.00e+00
5.0000 Gbfs 1:PRBS 2°7-1 1:PRBS 2*7-1 BER 0.00e+00
5.0000 Gb/s 1:PRBS 2%7-1 1:PRBS 2'7-1 BER 0.00e+00

5.0000 Gbfs 1:PRBS 2°7-1 1:PRBS 2*7-1 BER 0.00e+00

Losd Global Outputs (I [+] Enable Impairments [+] Enable SSC Insert Error Preset All

In the similar way, modules are also shown they are connected to the
M8040A/MB8050A system. Details on the Module View is further described
in the section Module View on page 163.
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Get Module Information

You can get the module information that is connected to the
M8020A/M8040A/M8050A by clicking the icon present at the right
side of each module. If properly connected, the module information will be
shown as depicted in the following figure:

MB8047A 16Gb/s Generator-Analyzer-Clock

Address : USB-PXI0::5564::4740::6&21C3571D&0&1-2-INSTR
Product Number : M8041A @

Serial Number : DE53C00011
Hardware Revision : 0
Firmware Version :7.5.436.5

It provides the following information about the module:
Address - Address of module, e.g. USB-PXI0::11::0::INSTR
Product Number - Product no. of the module, e.g. M8041A
Serial Number - Serial no. of the module, e.g. DE53C00061
Hardware Revision - Hardware revision of module, e.g. 0

However, if you unable to get the module information, we suggest you to
restart the M8070B software.

In the off-line mode, the . icon will appear in the M8070B GUI.
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Exploring M8070B User Interface

The M8070B user interface consists of the following GUI elements:
Title Bar
Menu Bar
Main Window
Status Bar

The detailed information on these GUI elements are described in the
following sections.

Title Bar

The title bar contains an application icon, title, a context-sensitive help
icon and standard buttons to minimize, maximize or to close the window.

The H context-sensitive help icon provides information about the
M8070B user interface relative to the task a user performs.

The title bar is shown in the following figure.

KEYSIGHT

Menu Bar

The menu bar consists of various drop-down menus which provide access
to different functions, and launch interactive GUI controls.

File  Application System Clock Generator Analyzer Patterns Measurements Utilities Window Help

The menu bar includes the following drop-down menus:
File
Application
System
Clock
Generator
Analyzer
Patterns
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Measurements

Utilities

Window

Help

Increase/Decrease Splitter Size

Each drop-down menu and their options are described in the following
sections.

File Menu

The File menu provides the following selection:
Presets - Opens the Presets dialog.

G Presets

Presets

Preset

Recall Instrument State
Instrument will be preset to factory defaults. Preset

Save Instrument State

Documentation Wizard Soft Preset

Retains current symbol width, opened windows and data stored in current setting such as patterns, templates and scripts. Soft Preset

This dialog allows you to:
Preset - Resets the parameters to their default values.
You can also perform a soft preset/preset to the instrument by
sending *RST command in the SCPI panel. For details on *RST
command, refer to M800O Series Programming Guide
Soft Preset - This option resets the instrument state to factory
default settings. However, it retains current symbol width, opened
windows and data stored in current setting such as patterns,
templates and scripts.
Recall Instrument State... - Opens the Recall Instrument State dialog
which allows you to retrieve the user-defined settings or the factory
settings.
For more details, refer to Recall Instrument State on page 158.
Save Instrument State... - Opens the Save Instrument State dialog
which allows you to save the current instrument state.
For more details, refer to Save Instrument State on page 159.
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Documentation Wizard - Opens the Documentation Wizard dialog
which allows you to save data to a compressed (.zip) folder. For more
details, refer to Documentation Wizard on page 160.

Exit - Closes the M8070B user interface.

Application Menu
The Application menu allows you to select application specific features for
the following:
PCl Express
USB
SATA
MIPI C-PHY/D-PHY (Included in separately available MIPI plug-in)
10 GBASE KR Link Training (For details, refer to the 70 GBASE KR Link
Training User Guide)

On selecting any of these standards from the Application menu, a
standard specific dialog or plug-in interface will appear.

System Menu

The System menu allows you to launch the various display views provided
by M8020A/M8040A/M8050A. It provides the following selections:

Module View - Opens the Module View user interface as shown in the
following figure:

Parameters
¥ Y@

> Amplifier M1.DataOut1

Channel 1

Clk Gen DataIn Data Out Simulation DataIn Data Out Simulation

Ref Clk Out clk out Trig Out Sys Out A Sys OutB crl Qut A SysinA > Deemphasis M1.DataOut1
> Output Timing M1.DataOut1

SysInB Cirlin A culinB > LF Jitter M1.DataOut1

> HF Jitter M1.DataOut1
> Jitter Sweep M1.DataOut1
> Intersymbol Interference M1.DataOut1
> Interference M1.DataOut1

> Error Insertion M1.DataOut1
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MB041A Channel 1

DATAMOD IN

The Module View is a graphical representation of the input/output
ports that are present on the front panel of the modules, connected to
the M8020A. You can use the Module View to configure the properties
of a single port or a group (combination of multiple ports). For details,
refer to Module View on page 163.

System View - Opens the System View user interface as shown in the
following figure:

Parameters

¥ Yy E

> Comparator M1.Dataln
> CDR M?1.Dataln1
> Input Timing M1.Datain1

> Analyzer M?1.Dataln1

> Alignment Results M1._Dataln1

DATAIN1

The System View displays the block representation of the currently
selected channel of the M8020A/M8040A/M8050A. In addition, it also
allows you to interactively modify the configuration settings for each
channel. For details, refer to System View on page 193.
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Groups View - Opens the Group View user interface as shown in the
following figure:

axng OTOUPS View X

Hha
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Parameters

The Group View allows you to create a group of ports and re-program
their properties. For details, refer to Group View on page 218.

Ctrl In/ Ctrl Out - Opens the Module View with the Ctrl In/Ctrl Out
ports selected and the corresponding parameters are reflected in the
Properties window.

Sys In/0ut A/B - Opens the Module View with the Sys In/Out ports
selected and the corresponding parameters are reflected in the
properties window.
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Clock Menu

The Clock menu provides the following selections:
Clock Generator - Allows you to configure Clk Gen port.
Clock Output - Allows you to configure Clk Out port.
Once you make a selection, the Module View appears with the Clk

Gen/Clk Out ports selected and the corresponding parameters are
reflected in the Properties window.

The following figure shows the Module View with the Clk Gen port
selected:

% Modul

= i

Parameters
Y Y¥H

> Synthesizer M1.clkGen

Channel 1

Clk Gen Dataln Data Out Simulation Dataln Data Out Simulation

Ref Clk Out Clk Out Trig Out Sys Out A Sys Out B Ctrl Out A SysinA > ssc M1.ClkGen

SysinB Ctrlin A Ctrl InB

The generator's output ports are used to supply a clock signal and trigger
for another device (for example, analyzer), and an arbitrary data signal for
testing your device. For details, refer to Setting up Generator on page 315.

To change bit rate, go to the Properties window and then click on the
Synthesizer function block.
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Generator Menu

Channel 1

Clk Gen Data In Data Out

Ref Clk Out Clk Out Trig Out

SysinB Ctrlin A Ctrl InB

The Generator menu provides the following selections:
Data Output - Allows you to configure Data Out port.
Trigger Out - Allows you to configure Trig Out port.
Once you make a selection, the Module View shows the Data Out/Trig

Out ports selected and the corresponding parameters are reflected in the
Properties window.

The following figure shows the Module View with the Data Out port
selected:

Parameters
¥ YV

> Amplifier M1.DataOut1

Simulation Data In Data Out Simulation

Sys Out A Sys Out B Ctrl Out A SysinA > Deemphasis M1.DataOutl
> Output Timing M1.DataOut1
> LF.Jitter M1.DataOut1
> HF Jitter M1.DataOut1
> Jitter Sweep M1.DataOut1
> Intersymbol Interference M1.Data0Out1
> Interference M1.DataOut1

> Error Insertion M?1.DataOut1

The generator's ports are used to set the clock frequency and the output
signal with respect to jitter, error insertion and signal output. For details,
refer to Setting up Generator on page 315.

To change amplitude/offset, go to Properties window and then click the
Amplifier function block.
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Analyzer Menu

The Analyzer menu provides the following selections:
Data Input - Allows you to configure Data In port.

Once you make a selection, the Module View shows the Data In ports
selected and the corresponding parameters are reflected in the Properties
window.

The following figure shows the Module View with the Data In port
selected:

Parameters
Channel 1

Clk Gen Data In Data Out Simulation DataIn Data Out Simulation
> Comparator M1.Dataln1

Ref Clk Out clk out Trig Out Sys Out A Sys OutB crl Qut A SysinA > CDR M1.Dataln1
> Input Timing M1.Dataln1

SysinB Cirlin A culinB > Analyzer M1.Dataln1

> Alignment Results M1.Dataln1

The analyzer’s ports are used for running tests and for connecting external
equipment. For details, refer to Setting up Analyzer on page 449.
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Patterns Menu

The Patterns menu provides the following selections:

Select Pattern... - Opens the Select Sequence Pattern dialog. It allows
you to override all sequences with a single block loop. For details refer
to Pattern Editor on page 566.

Pattern Editor - Opens the Pattern Editor user interface as shown in
the following figure:

Settings

The pattern editor provides an interactive user-interface for creating,
editing and importing patterns. For details, refer to Pattern Editor on
page 566.

Sequence Editor - Opens the Sequence Editor user interface as shown
in the following figure:

ience Editor x

Locations: M1.Data0ut1, - Locations: M1.Datain1, M1.Datain2, . Sequence Settings

M1.DataOut2, M2.Data0ut1, M2.Datain1, M2.Dataln2 . v Instrument Configuration

M2.DataOut2
Symbol Width
Replicate
v Sequence Configuration
Sequence Generator

Name Generator
Locations

Replicate

Description

Sequence Control

‘Add Control

Generator x ~  Analyzer x

The Sequence Editor allows you to create and maintain sequences. In
addition to this, it also allows you to edit the memory patterns. For details,
refer to Sequence Editor on page 527.
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Measurements Menu

The Measurements menu provides the following selections:

Error Ratio - Opens the Error Ratio measurement user interface as

shown in the following figure:

112 T T

00:00:00 00:00:10 00:00:20

Graph
Calculated Results

how Error Compared Errored

Location 3
Graphics Ratio Bits Bits

Not Started

Parameters

AT

~ Acquisition Parameters
Analyzer M1.Dataln1 v
Accumulation End Full Duration ~
Accumulation Dura... Fixed Time
Accumulation Fixe... 60s
Accumulation Inter...
History
Show
Comment

Results View Mode Summary v

T T T T T s T [ T T T e e

00:00:40

Display Erar Ratio Error Ratio v
00:00:50 00:0

Graph Legends

The error ratio measurement allows you to collect measurement data
over a specific period. This can be used to create test scenarios that
are reproducible and comparable. Also, you can let tests run over long
times and then evaluate the results afterwards. For detalils, refer to
Error Ratio Measurement on page 670.
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Utilities Menu

The Utilities menu provides the following selections:

Logger - The Logger window displays errors, warnings and information
messages along with their respective descriptions, applications from
where they are generated and their time stamps. For details, refer to

Logger Window on page 699.

Licenses... - Opens the Licenses window user interface as shown in the

following figure:

Info: M8041A (DE5250000002) Offline

Module/Host

Module: M8041A Show Licenses:  All ~

Features:
Host
License Instrument Option  Description Installed

Not installed
Not installed

Not installed
No alled

Not installed
Not installed
Not installed

Not installed

Not installed

tiplying PLL ot installed

Not installed

No alled

Not installed

Note: For more details please check Keysight License Manager and Keysight License Manager 6

Type Of License

v

v

Perpetual

Perpetual

Perpetual
Perpetual

Perpetual

Perpetual

Perpetual

Perpetual
Perpetual

Perpetual

Perpetual

Perpetual

Perpetual

Date Of Expiry Scope

Contact Keysight Close

The Licenses window displays the license information currently
installed in the modules or host. For details, refer to Licenses Window

on page 695.
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Manage Plug-ins... - The Manage Plug-ins... option simplifies all the
tasks related to plug-in management. It displays list of plug-ins that are
installed in the software. In addition, the Manage Plug-ins... also allows
you to install, uninstall and update the plug-ins. For detalils, refer to
Manage Plug-ins on page 701.

Services > Self Test - Opens the Self Test utility user interface as
shown in the following figure:

Self Test History :o:ucs szt s s

O History PowerUp Self-Test Result N KEYSIGHT *
TCPIP0::5CD9122ZTB.msr.is.keysight.com::inst0: TECHNOLOBIES

Test Type Result Date
Trn~Ad
<

>
b FowerUpTest @ 9/10/202011:13:47 AM Results of power up sef test containing information for every available module.

Test Settings

VISA Resource String: TCPIP0=5CD9122ZTB msr is keysight com=inst0-INSTR
Type: SelfTest

Result: Passed

TestGroup: PowerUp

ComponentLocations: M1

Timestamp: 09/10/2020 09:20:42

Execution States
Overview

System Information
MI1:M8041A 16Gb/s Generator-Analyzer-Clock - SN DE5250000002 - HW Rev 0

The Self Test utility checks the specific system information of the
hardware components for basic functionality. On execution, the
following results are displayed:
System related information such as connected modules, serial no.
and hardware revision.
Module related information such as calibration, power supplies and
memory controller.
For details, refer to Self Test Utility on page 690.
Settings... - Opens the Settings window which allows you to set the
display and channel settings in the user interface. For detalils, refer to
Preferences Window on page 696.
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Window Menu

Channel 1

Clk Gen Data In Data Out

Ref Clk Out Clk Out Trig Out

SysInB ctrlinA ctrlinB

The Window menu allows you to change the layout/arrangement of

various open windows. It includes the following selections:
Floats - Allows you to float the selected window.
Dock - Docks the selected window.

Grid Layout - The Grid Layout option contains the following:

Cascade - Arranges the multiple opened windows in a docked view
so that you can see all or part of each window; consisting of

individual tabs for each window.

The following figure shows the docked/tabbed view of three different

windows.

ToSystem View o Groups View

Parameters :
¥ Y

> Amplifier

Simulation Data In Data Out Simulation

Sys Out A Sys Out B Ctrl Qut A SysinA > Deemphasis

> Output Timing

> LF Jitter

> HF Jitter

> Jitter Sweep

> Intersymbol Interference
> Interference

> Error Insertion

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

Tile Horizontally - Aligns the multiple opened windows in a
horizontal sequence. The following figure shows the horizontal

sequence of three different windows.
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Channel 1

Clk Gen Data In Data Out Simulation Data In Data OQut

Ctrlin A

SysOutA  SysOutB Ctrl Out A SysinA SysinB

-2 System View x

M1MB041A Channel 1 ~ OQOY |

exag Groups View x

Simulation

CtrlinB

Ref Clk Out Clk Out Trig Out

Tile Vertically - Aligns open windows in a vertical sequence. The
following figure shows the vertical sequence of three different

windows.

140
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arns Groups View x

Clk Gen

Channel 1

Data In Data Out Simulation

Data In Data Out Simulation

Ref Clk Out Clk Out Trig Out

SysOutA  SysOutB Ctrl Out A

SysinA SysinB Ctrlln A

CtrlinB

Focus Center Content - Minimizes or hides additional dialog boxes

or property sheets of the multiple open windows to focus on the
center content.

Close All - Closes all the open windows.
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Help Menu

The Help menu includes the following selections:

Help Contents (F1) - Opens the online help that provides the
information about the Keysight M8070B.

Technical Support > Keysight Community - Opens the Keysight
Community Help page in the web browser.

License Manager - Opens the Keysight License Manager window,
which allows you to manage node-locked and transportable licenses
for a variety of software products and instruments. For more
information, refer to Keysight License Manager 5 on page 736.

m Keysight License Manager b S S o

@ Licenses on 5CD9122ZTB (localhost) C

Full computer name: 5CD9122ZTB.msr.is.keysight.com

SUOII2UU0D v

Host ID: PCSERNO,FH34484899
Feature Description Version Expiration Type Count Location
M8O070A-CAL  MB070A-CAL 1.000 None Transportable Unlimited Local
M8070A-DEM M8070A-DEM 1.000 None Fixed Unlimited Local

Add New License

Nhat if T have a license file to install?
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License Manager 6 - Opens the Keysight License Manager 6 window,
which allows you to manage floating and USB portable licenses for a
variety of software products and instruments. For more information,
refer to Keysight License Manager 6 on page 735.

[l Keysight License Manager 6 - M2000 - o X

o Specify a remote floating license server

AddIremove a license o local machine
(Administrators can set up a new licen: ere)

About M8070B - Shows the product information of M8070B including
version number, build date, build info and web links for M8070B
information and support.

M8070B
System Software for M800O Series of BER Test Solutions

@ Kaysight Technologias 2011-2020

Version: 7.5.313.5

Software Version Date: 2020.0907

Build Date: 2020-09-07.16:15:38
Build Info: Test candidate 4

143



3

144

Quick Tour with M8070B User Interface

Software Updates

Refresh

Check for Updates - Opens the Software Updates window, which
displays the currently installed versions and if required, download and
install the latest available version of the M8070B software, supported
plugins, and module drivers.

M8070B (Installed : 10.5.120.1) EDAB (Installed : 1.9.18.1)

v Available releases

1.9.40.2 6MB Download

ADVB (Installed : 1.10.70.4) M8042A

v Available releases

1.10.4( 29MB

ISIB (Installed : 1.0.61.5)

v Available releases

1.0.100.6 SMB

v Available releases

Install 3.0.270.0 193MB ele e Download

Download

You can perform the following actions in the Software Updates
window:

Click the Refresh button to update the software information in the
Software Updates window.

Click Release Notes to check the release information of the
respective version.

Click Download to download the respective version of the software,
supported plugin, or module driver. If the Download button is not
displayed, this indicates that you have the latest version installed on
your system. Once the software is downloaded, the Install button
appears.

Click Install to install the respective version of the software or
plugin.

Click Previous Releases to download the previous version of the

M8070B software, supported plugin, or module driver from the
M8070B software download page.
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Clk Gen Data In

Ref Clk Out Clk Out

SysinB ctriinA

Data In

Ctrlin A

Increase/Decrease Splitter Size

dow

Channel 1

Data Out
Trig Out

CtrlinB.

Data Out

Ctrlin B
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The Splitter option allows you to either increase or decrease the
divided space between the windows forms used in the user interface. This
icon is located on the right side of the menu bar. The splitter functionality
provides an easy navigation to the users who are using a touchscreen

interface.

The main window refers to the middle area of the M8070B user interface
that allows you to launch different display views (e.g. Module View, Group
View, System View, etc.). You can use the menu bar to launch these views
on the main window. Each view can be configured through the Parameters
window. The detailed description of different views, their parameter
settings, controls and dialogs are described in the subsequent sections in

this manual.

When you launch the M8070B software, by default, it shows the Module

View on the main window.

The following figure shows how the main window appears:

Views

Simulation Data In Data Out Simulation

Sys Out A Sys OutB Ctrl Out A SysinA

Simulation Data In Data Out Simulation
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Parameters/Setting Window

Parameters
¥ Yv
> Amplifier
> Deemphasis
> Output Timing
> LF.Jitter
> HF Jitter
> Jitter Sweep
> Intersymbol Interference
> Interference

> Error Insertion

M1.DataOut1
M1.DataOut1
M1.DataOut1
M1.DataOut1
M1.DataOut1
M1.DataOut1
M1.DataOut1
M1.DataOut1

M1.DataOut1
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Status Bar

The status bar is located at the bottom of the M8070B user interface. The
status bar is shown in the following figure:

55) Global Qutputs @ ) 4\ [ Enableimpairments [] Enable SSC  Insert Error Preset All

It provides the following functions:
Button to show/hide the Status Indicator window. For details, refer to
Status Indicators Window on page 147.

Button to show/hide the Logger window that displays errors, warnings
and information messages which are generated from the
M8020A/M8040A/MB050A system. For details, refer to Logger Window
on page 148.

Button to show/hide the Show Link Training Log window. For details,
refer to Link Training Log Window on page 149.

Error indicator for the clock loss. When there is any clock loss, the
respective indicator turns red.

Toggle button to enable/disable the Global Outputs and check-boxes
to enable/disable the Impairments and SSC state.

Progress Indicator to visualize the progression of multiple GUI
operations and/or background operations in a single bar. However, if
the process takes too long to complete, you have an option to
terminate that process by clicking on the Abort button which appears
on the Status Bar.

The behavior of progress indicator depends upon the number of process
involved in any operation. It displays progress of each individual process
in a single bar. Time for each operation may vary and sometimes may be
very quick. Therefore, at some instance, it may display a progress to be
complete (100%) and then suddenly switch to incomplete (50%).

You will see a warning sign on the status bar if the “Global Output State”

m is off. In this case, all data outputs will be disabled until the “Global
Output State” is turned on. Click the “Output” button present on the
status bar to turn on the “Global Output State”.
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Insert Error button to insert a single bit error on each Data Out location
of the connected modules.

Preset All button opens the Preset Instrument dialog that allows to
reset the instrument state to factory default settings.

Status Indicators Window

The Status Indicators window displays the status indicators for the
generator and analyzer ports of each channel of the connected modules.
This includes:

M8000 Series of BER Test Solutions User Guide

Setup information such as Bit Rate for each channel of the connected
module.

Generator port information such as:

Data information that shows the name/type of the pattern
downloaded to that data block and its indicator shows which data
block is currently transmitting the sequence.

State information of generator such as Output, Jitter and SSC
(indicated by green LED).

Error indicator for the current GUI state. When the current GUI is
stopped, the respective indicator turns red.

Analyzer port information such as:

Data information that shows the name/type of the pattern
downloaded to that data block and its indicator shows which data
block is currently transmitted the sequence.

State information of analyzer such as BRM (indicated by green LED).

Error indicators of analyzer such as CDR Unlock, Data Loss, Symbol
Loss and Sync Loss (indicated by red LED).

Error indicator for the current GUI state. When the current GUI is
stopped, the respective indicator turns red.

Calculated BER

Alignment BER Threshold - button to start BER threshold auto
alignment.
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Status Indicators

Module Channel

1
2

Analyzer
Bit Rate
Data Output i CDRUnlock DataLoss SymbolLos: Syncloss —Stopped Error Ratio
5.0000Gb/s  T:PRBS 2*7-1 T:PRBS 2°7-1 BER 0.00e+00
5.00006b/s  1:PRBS 2°7-1 1:PRBS 2°7-1 BER 0.00e+00
5.0000Gb/s 1:PRBS 2:7-1 T:PRBS 2°7-1 BER 0.00e+00

5.00006b/s  1:PRBS 2°7-1 T1:PRBS 2*7-1 BER 0.00e+00

55) Global outputs (I [#] Enable Impairments [] Enable SSC Insert Error Preset All

The Status Indicator window always appears whenever you launch the
M8070B user interface. However, you can open/close this window by
clicking on the B Status Indicator button, present on the status bar.

Logger Window

The Logger window displays errors and warnings messages along with
their respective descriptions, applications from where they are generated
and their time stamps.

The Logger window always appears whenever you launch the M8070B
user interface. However, you can open/close this window by clicking on
the E Logger button, present on the status bar.

Logger Window

X 0 Errors | 4k 3 Warnings I ‘Search Messages

Description Log From Date And Time

The instrument with VISA Address TCPIP0:10.116.118.41:hislip0zINSTR is not accessible or not responding. To avoid slowing down start-up times, please either turn
on the instrument before starting M8070B, or remove the instrument from the VISA configuration.

The instrument with VISA Address TCPIPO:Localhost:hislipD::INSTR is not accessible or not responding. To avoid slowing down start-up times, please either turm on
the instrument before starting M8070B, or remove the instrument from the VISA configuration.

The instrument with VISA Address TCPIPO:localhost:hislip4:INSTR is not accessible or not responding. To avoid slowing down startup times, please either tur on the
instrument before starting M8070B, or remove the instrument from the VISA configuration.

System 9/10/2020 121721 PM
System 9/10/2020 12:17:26 PM

System 9/10/2020 1217:31PM

The Logger window allows you to:

Message Selection - Use this option to choose whether you want to
view errors, warnings or information message.

Copy - Use this option to copy a message. You need to select a
message in order to enable copy feature.

Select All - Use this option to select all messages. It also enables
copying all messages.

Clear Messages - Use this option to delete all messages.

Auto Scroll - Use this option to enable/disable auto scroll option.
When the Auto Scroll option is enabled, it will automatically scroll you
to the new message without using the scroll bar.
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Open On Message - Turn this button OFF if you don’t want the Logger
window to automatically pop-up whenever a message is received.

Column Option - Use this button to filter the messages either from Log
From column or Date and Time column.

Search Messages - Use this option to search messages by providing an
input in the Search Messages search box.

Link Training Log Window

Link Training Log

The Link Training Log window displays the logs for link training PCle 3.0.

You can open/close the Link Training Log window by clicking on the Link
Training Log button present in the status bar. The Link Training Log

button with orange background indicates an update or new entry in
the link training log.

The following figure shows the Link Training Log window:

The Link Training Log window provides the following options:
Export Log - Click the B Export Log button to save the link training
log.
Clear Logs - Click the B clear Logs button to delete all link training
logs.

For more details on link training, refer to Interactive Link Training on
page 607.
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Other GUI Features

Following are the GUI elements that make the M8070B user interface
interactive.

Tooltip

The tooltip is a small pop-up window that concisely describes the object
being pointed to, such as descriptions of toolbar controls, icons, graphics,
links, menu items and taskbar buttons.

The following example shows the tooltip providing a description of toolbar
buttons.

Here is another example where the tooltip provides information to the user
on the minimum and maximum values the parameter can hold.

Polarity Value = 0 mV
Minimum = -850 mV
Auto Range Maximum = 1.15V

Toggle Button

The toggle button allows you to toggle between the two features. For
example, in the following figure, we are using the toggle button to either
expand or collapse the parameter list.
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-p Expand

—b- Collapse

ON/OFF Switch
The ON/OFF switch enables or disables a given feature.

The following figure shows how a ON/OFF switch is used to turn the state
feature ON.

Output State -

However, at some instances in the GUI, the ON/OFF switch will be enabled
when you select the corresponding check box.

Execute Button
The Execute button allows you to perform an activity, once you click on it.

The following figure shows an Execute button that is used to perform
pattern synchronization.

Insert Single Bit Error

Execute Button
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Drop-Down List

The drop-down list allows you to choose either one or sometimes multiple
selections from the provided list.

The following shows the drop-down list to choose the Transition Time.

Transition Time

Deemphasis Smooth

Output Timing
Moderate
LF Jitter

HF Jitter Steep

Numeric Entries

Most numeric entries have a pre-defined maximum, minimum, and default
value displayed in their corresponding pop-up menu.

Frequency 5.0000 GHz

Numeric values in numeric entries can be changed using the on-screen
numeric keypad. For details, refer On-Screen Numeric Keypad on
page 155.

Window Option

Parameters -
¥ Yv®

~ Synthesizer

Source
Auto Hide

Reference Frequ
Close

Frequency [PRPTPVReT.

Period 200.00 ps
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The window options allow you to float or dock anywhere in the application
window. It provides quick access to logically grouped features from one
location. For example, you can select and generate various layouts from
the single window.

You can move a window anywhere on the screen or to a different monitor.
You can also use the auto-hide feature of the windows to show or hide
them on the desktop. You can also close the floating windows.

Auto Hide Feature

The automatic hiding functionality gives you the ability to imitate the
behavior of the dock windows in the M8070B user interface. When it's
enabled for a dock panel, this panel is automatically hidden when the
mouse pointer leaves its area. Dock panels are hidden at the nearest
form's edge. For example, if a panel is docked to the right edge of the
form, it will be hidden at the right edge.

End-users can enable the automatic hiding functionality by clicking the
auto hide button displayed within the panel's caption.

The image below illustrates how the automatic hiding functionality can be
enabled and how to show the hidden dock panel.

Parameters
¥ Y

> Comparator M1.Dataln1

o
]
o
=
m
@
w

» CDR M1.Dataln1
> Input Timing M1.Dataln1

> Analyzer M1.Dataln1

> Alignment Results M1.Dataln1

Copying Parameter Window

The copying feature creates a replica of parameters window to enhance
the usability. It allows you to work on two different instances of the
application. The changes you make in one window display immediately in
the other window.
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The following figure shows the copied parameters window.

Parameters -
VA &

Comparator M1.Datalnl

Parameters
¥ Yv

Comparator M1.Dataln1

CDR M1.Datalnl
Input Timing M1.Dataln1
Analyzer M1.Dataln1
CDR M1.Dataln1

Alignment Results M1.Dataln1
Input Timing M1.Dataln1
Analyzer M1.Dataln1

Alignment Results M1.Dataln1

Once copied and then enabling the auto hide feature, the cloned
parameters window is docked to the right edge of the main user interface.
The copied parameters window pops up once you click on it.

The following figure shows the copied parameters window docked to the
right edge of the main user interface.

Parameters
¥ Yv
Comparator M1.Dataln1
CDR M1.Dataln1
Input Timing M1.Dataln1

Analyzer M1.Dataln1

Alignment Results M1.Dataln1
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On-Screen Numeric Keypad

M8000 Series of BER Test Solutions User Guide

The on-screen numeric keypad makes it easier to enter the numbers, units,
etc., specially if you are using a touchscreen monitor. The on-screen
numeric keypad pops up whenever you tap mouse pointer or touch (in
case of touchscreen) in a text field or other area where user inputs are
required.

Remember to unselect the Disable Keypad option in the Settings
window in order to enable the on-screen numeric keypad. For details,
refer to Preferences Window on page 696.

The on-screen numeric keypad contains the following buttons:

Acceptable Range :From-1 Vto1.7 V

omY | A v X

<]
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Table 48

+/-

m e R

EEX

Enter

On-screen numeric keypad

Name

Number
Buttons

Decimal
Button

Function
Button

UP/DOWN
Button

Backspace
Button

LEFT/RIGH

T Button

Exponent

Button

Enter
Button

Description

Press these buttons to enter a numeric value. The
acceptable range of a parameter is shown at the top
of the keypad.

Press this button to enter a decimal numeric value.

Press this button to toggle between the addition (+)
and subtraction (-) function.

Press these buttons to increase or decrease the
numeric values, respectively.

Press this button to delete any character before the
current position of the pointer.

Press these buttons to move the pointer one
position left or right, respectively.

Press this button to enter exponents.

Press this button to apply the value.
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Button

Name

Units
Button

Clear Field
Button

Minimum/
Default/
Maximum
Button

Quick Tour with M8070B User Interface

Description

Press this button to assign units to the numeric
value. Please note that the units may change
depending on the parameter.

Press this button to clear the text field.

Press this button to insert either minimum, or
default, or maximum numeric value of the
parameter.

3
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Recall/Save Instrument State
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Recall Instrument State

KEYSIGHT

Presets

Recall Instrument State

Save Instrument State

Documentation Wizard

To recall an instrument state, do the following:

Go to File menu and then click Recall Instrument State.... The Recall
Instrument Settings dialog will appear as shown in the following figure.

Recall Instrument Settings

Detailed v

W User ot & Module Information

m Factory

= DisplayPort
_1.2_RBR_Sink_Test MB041A
m [EEE

m PClel

= PCled

m PCle5

File Name

Select the folder (User or Factory) to view the files.

(Optional) You can select the Tiles view or Details view from the
drop-down list. The Details view displays the name of the module.

Select the file which is to be recalled.
Click Recall.

To rename a file, select the file and click Rename. The filename will
become editable.

To delete afile, select the file and click Delete.

To add new folder, select location you want to create your folder and
then click New Folder.

To rename a folder, select the folder and click Rename. The folder
name will become editable.

To delete a folder, select the folder and click Delete.

M8000 Series of BER Test Solutions User Guide



Save Instrument State
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To save an instrument state, do the following:

1

KEVSIGHT

@—J Save Instrument Settings

Presets

Recall Instrument State  User

Save Instrument State

Documentation Wizard

File Name Tes

M8000 Series of BER Test Solutions User Guide

Go to File menu and then click Save Instrument State.... The Save
Instrument Settings dialog will appear as shown in the following
figure.

New Folder

Save Cancel

Enter a file name and click Save. The current settings will be saved
under the filename.

To rename a file, select the file and click Rename. The filename will
become editable.

To delete a file, select the file and click Delete.

To add new folder, select location you want to create your folder and
then click New Folder.

To rename a folder, select the folder and click Rename. The folder
name will become editable.

To delete a folder, select the folder and click Delete.
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Documentation Wizard

To save the data to a compressed (.zip) folder, do the following:

1 Go to File menu and then click Documentation Wizard. The Save
Documentation Wizard dialog will appear as shown in the following
figure.

Documentation Wizard

Presets

Select Data
Recall Instrument State Select the options that is needed to be saved to a compressed (.zip) folder.

Save Instrument State

Documentation Wizard

File: DocumentationWizard_10-11-2020_0

Folder: C:\Users\manumali\Desktop Browse

2 Select the options that is needed to be saved to a compressed (.zip)
folder. The following options are available:

Select All
Screen Capture
Instrument State
System Information
Logs
3 Type an appropriate name for the file in the File text box.
4 Browse to the location where you want to save the file.
5 Click Save.
A compressed file with the same name is saved at the location.
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Overview

162

The M8070B system software provides the following types of views:
Module View
System View
Impairment Setup View
Group View
Setup View
In addition, on installing the Advanced Measurement Package, the
following instruments can be controlled from M8070B System Software:
N1076A/77A
N1076B/78A
Real-Time Oscilloscope
Description on the Advanced Measurement Package and steps to control

the above instruments are explained in the M800O Series Advanced
Measurement Package User Guide.

Please note that the Advanced Measurement Package requires license
for its activation. For details on license, see M8070B Plugin Licenses on
page 731.

Verify your account permissions. Ensure that you have full administrative
privileges (run as Administrator) before you install or upgrade the
M8070B system software on a PC running Windows 10. Not doing so
may result in installation failure. Please contact your system
administrator to provide you the administrative rights.
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Module View

The Module View is a graphical representation of the input/output ports
that are present on the front panel of the modules, configured into the
M8020A/M8040A/MB050A. The M8020A supports the M8041A
(Generator, Analyzer, Clock Module), M8051A (Generator-Analyzer) and
M8062A modules that are installed into an Keysight M9505A 5-slot AXle
chassis. The M8040A supports the M8045A (Generator) and M8046A
(Analyzer) modules that are installed into an Keysight M9505A 5-slot AXle
chassis. The M8050A supports the M8009A (Clock), M8042A (Generator)
and M8043A (Analyzer) modules that are installed into an Keysight
M9505A 5-slot AXle chassis. These modules have a different set of
input/output ports depending upon their functionality e.g. generator,
analyzer or clock. Each module consists of two channels (channel 1 and
channel 2) depending upon the licenses, you have ordered. Each channel
contains Data Out (Generator) and Data In (Analyzer) ports.

The modules are identified as M1, M2, M3 and so on in the GUI.

You can use the Module View to configure the properties of a single port
or a group (combination of multiple ports). For details, refer to Group View
on page 218.

How to Launch Module View

The Module View is launched by-default whenever you launch the
M8070B user interface. However, if it is not available or is closed, you still
can launch it.

To do so:

Go to the Menu Bar > System and then select Module View.

The following figure shows an example of Module View when M8041A
(M1) and M8051A (M2) modules are connected:
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Module View Parameters Window

Parameters
¥ Y

> Amplifier M1.DataOut1

Channel 1

Clk Gen DataIn Data Out Simulation DataIn Data Out Simulation

Ref Clk Out clk out Trig Out Sys Out A Sys OutB Ctrl Qut A SysinA > Deemphasis M1.DataOut1

> Output Timing M1.DataOut1

SysinB CtrlinA ctrlInB

> LF Jitter M1.DataOut1
> HF Jitter M1.DataOut1

> Jitter Sweep M1.DataOut1

Data In Data Out Simulation Data In Data Out Simulation
Intersymbol Interference M1.DataOut1
> Interference M1.DataOut1
Ctrl Qut A cilinA ctlInB
» Error Insertion M1.DataOut1

The left side shows the connected modules and the right side shows the
Parameters window. Each module has input and output ports which can
be configured through the Parameters window. For details on inputs and
output ports, refer to Input and Output Ports on page 166. When you click
on the port, the respective configurable parameters are displayed in the
Parameters window. For details, refer to Parameters Window on

page 173.
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The following figure shows an example of Module View when M8045A
(M1) and M8046A (M2) modules are connected:

Parameters
Channel 1

M8045A 64G8d Generator-Clock

Clk Gen Data Out Clk O Data Out Clk Out System Address : OFFLINE:=213-INSTR

FEC M1.DataOut]

Product Number : M8045A
Ref Clk Out clk out Trig Sys Out A SysOutB SysinA Serial Number  : DE5250000005 > Line Coding M1.Data0utl
Hardware Revision : 16 > Amplifier M1.DataOut1

SysinB CtloutA  ClrlOutB ctiinA cilinB (S ) AT \ Dl i M1.Data0ut]

Output Timing M1.DataOut1
Dot Gt e MB046A 64G8d Error Analyzer
ata In rl In imulation ¥ 3 i 4

Address FFLINE:214-INSTR 2L M bt
Product Number  : MBOA6A > HF Jitter M1.DataOut1
Serial Number : DE5250000006
Hardware Revision : 1
Firmware Version :8.0.25.11 > FEC Error Insertion M1.DataOut1

Error Insertion M1.Data0ut1

FEC State
Reports if FEC generation used by the sequence.

The following figure shows an example of Module View when M8009A
(M1), M8042A (M2) and M8043A (M3) modules are connected:

25 Modules View x
= .

4-60 GHz Clock Generator with Jitter Modulation Baramerste
Clk Gen Ref Clk Out Ref Clk Out 16G Clk Out 16G Clk Out 32G ChClkOut 1 Ch Clk Out 2 v v
Address - OFFLINE:210:INSTR Y'Y
ProductNumber  : MB009A
Serial Number DE5250000002
e iR Clockinternal M2.DataOut1

Clock. M2.DataOut1

Firmware Version :3.0.50.1 > Line Coding M2.DataOut1

MB8042A 120 GBd High-Performance BERT Pattern Generator > Linkage M2.DataOut1
Address : OFFLINE:211:INSTR Amplifier M2.DataOut1
Product Number : M8042A
Serial Number : DE5250000003
Ctrl Out A Ctrl Out B Hardware Revision =1 Output Timing M2.DataOut1

Firmware Version :3.081 LF Jitter M2.DataOut1

Data Out Trig Out Trig Out CtrlinA CtrlinB
Deemphasis M2.DataOut1

MB8043A 64 GBd High-Performance BERT Error Detector HF Jitter M2.DataOut1
Address - OFFLINE::21 ISTR g Intersymbol Interference  M2.DataOut1
Product Number : M8043A

Serial Number : DE5250000004
Hardware Revision : Error Insertion M2.DataOut1

Data In Simulation

De-Embedding M2.DataOut1

Firmware Version 10112703 > Data M2.DataOut1
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Input and Output Ports

M8041A and M8051A Modules

The M8041A (8.5/16G Generator, Analyzer, Clock Module) and M8051A
(Generator-Analyzer) modules can have the following input and output
ports:

Clock Gen: Clock can be generated from the internal oscillator or an
external source.

Data Out: Data Out acts as the output port for the Generator which
may be connected to the DUT. The data outputs serve as device stimuli
and can be set up so that they are compatible with a variety of logic
families.

Data In: Data In acts as the input port for the Analyzer. This port is
connected to the data signal which is the output of the DUT. Here the
signal received and the signal generated internally is compared for
calculating the bit error ratio.

Ref Clk Out: The reference clock output is used to provide a 10 MHz or
100 MHz reference clock to the DUT or other test equipment (SMA,
female).

Clock Out: The clock out port serves as frequency (bit rate) references.
If we want to operate the external device at the system clock frequency
then the device operating frequency can be set up using the clock out.
Trig Out: Trig Out serves as an output port of the Generator. It allows
you to connect a trigger for another device which can be used to
provide a 10 MHz or

100 MHz reference clock to the DUT or other test equipment.

Sys Out A/Sys Out B: System level control outputs used to signal
events to the DUT or external instruments.

Ctrl Out A: The module has one control output at the front panel with
the following selectable functionality of Error Output.

Sys In A/Sys In B: System level control inputs used to generate
sequencer events.

Ctrl In A/Ctrl In B: The M8041A and M8051A modules has two control
inputs at the front panel each with the following selectable functionality
of Error Add Input, Output Blanking, Electrical Idle and Gating Input.
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M8062A Module

The M8062A (32Gb/s Front-end for J-BERT M8020A High-Performance
BERT) module has the following ports on its front panel:

On Pattern Generator Side

Data In 1 and Data In 2 (Half Rate) - Single-ended, half-rate data
inputs from the M8041A module (3.5 mm, female).

Data Out and /Data Out - Differential or single-ended, full-rate data
output to the device under test. Unused outputs must be terminated
into 50 Q. (2.4 mm, female).

DMI In - Differential Mode Interference input. Applies a single-ended,
external interference source differentially to the data output (SMA,
female).

CMI In - Common Mode Interference input. Applies a single-ended,
external interference source to both the normal and complement data
output signals (SMA, female).

Clk Out - Half-rate Pattern Generator clock output. Carries the same
jitter as the full-rate data output.

Clk In - Pattern Generator clock input (half-rate). Connect to clock
output of M804TA.

Aux Clk In - Alternate Pattern Generator clock input (half-rate).
Typically unused.

Electrical Idle In - This input is used to enable/disable the output
signal by an external control signal. If the input level is above the
threshold level the module enters electrical idle. Normal operation
resumes when the input level is below the threshold (SMA, female).

On Analyzer Side
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Data In and /Data In - Differential or single-ended, full-rate data input
from the device under test. Unused input should be terminated into
50 Q. (2.4 mm, female). These ports are AC coupled.

Data Out 1 and Data Out 2 - Single-ended, half-rate data outputs to
the M8041A module (3.5 mm, female).

Clk Out - Half-rate Error Analyzer clock output, synchronous with
analyzer sampling.

Clk In - Half-rate, Error Analyzer clock input. Allows external clocking
of the Error Analyzer.
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M8062A Configuration
The M8062A Configuration dialog provides configuration settings for
MB8062A. To open the M8062A Configuration dialog:
Go to Menu Bar > System and then click Module View.
Locate the M8062A module.
Click Configuration... button.

Configuration...

32G BERT Disabled

The M8062A Configuration dialog will appear as shown in the
following figure:

Make connections as shown above, then click "Enable”. @
h o 5 Enable | Disable
NOTE: Changes in configuration will affect the pattem sequence settings.

This dialog displays the connection diagram and connection
instructions.
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Click Enable. In the 32G mode, access to some M8041A user
controls are disabled to facilitate software control of this
configuration. For the block diagram representation and to
interactively modify the settings of the currently 32G mode, switch
to System View. For details, refer System View with M8062A
Integration on page 199.

M8045A Module

The M8045A module has the following ports on its front panel:
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Remote Head - P and N Ports - The P and N ports of each channel
must be connected to the M8057A/B.

Clk Out1 and Clk Out 2 - These are the Clk Out ports of channel T and
2, respectively. It can generate either a Clean Clk or all timing
impairments like Data Out.

Ref Clock In - The Ref Clk In input can be used as reference frequency
or as external system frequency directly for the instrument. An external
provided signal can be measured at that input. This input is tightly
involved in the system frequency generation.

Ref Clock Out - The Ref Clk Out is used to provide a 10 MHz or 100
MHz reference clock to the DUT or other test equipment.

Clock Out and Clock Out\ - The differential clock output serve as
frequency (bit rate) reference and can be set up so that they are
compatible with a variety of logic families. With respect to Clock Out,
Clock Qut\ has inverted logic.

Trigger Out and Trigger Out\ - This port allows you to trigger another
device (for example, an oscilloscope) and can be set up so that they are
compatible with a variety of logic families. Trigger Out has more modes,
e.g. sub rate clock to be used as ref clock for a DUT. With respect to
Trigger Out, Trigger Out \has inverted logic.

Sys Out A/B - The system level control outputs used to trigger events
to the DUT or external instruments.

Ctrl Out A - The control output port provides the Error Output
functionality.
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M8042A Module
The M8042A module has the following ports on its front panel:

Data Out 1, Data Out 2 - This port characteristics for M8042A with
M8058A/MB059A. Values apply at the end of the reference cable at the
outputs of the remote heads M8058A, M8059A.

CtrlIn A, Ctrl In B - This port can be selected as: sequence trigger,
error insertion.
Ctrl Out A, Ctrl Out B - This port provides a pulse or static high/low if
used from sequencer.
Trig Out 1, Trig Out 2 - This port can be used in different modes:
Divided clock with dividers
Sequence block trigger
Pulse mode triggered by sequencer (only if memory pattern is used)
“Pulse on PRBS” mode NRZ only. Matched pattern without ignoring
defined bits (only if algorithmic pattern is used)
The trigger output 2 is only available for the two-channel version of
M8042A.

Link1, Link 2 - This port enables interactive link training with low
latency between a pattern generator channel and a M8046A analyzer
module. Requires cable M8051A-801. LINK 2 is only available for the
two-channel version of M8042A.

Ch Clk In 1/2 - This port is used to connect with the M8009A clock
module. The channel clock input 2 is only available for the two-channel
version of M8042A.

Sync In - This port is used to connect with M8009A clock module.

LB In, LB Out - This port is needed for communication connected to the

previous AXle chassis. The local bus output is needed for
communication connected to the next AXle chassis.

M8009A Module
The M8009A module has the following ports on its front panel:

Clk Out 32G - This port is intended to be used to drive a DUT that
requires a sub-rate clock. It can contain identical jitter as channel clock
output 1. The clock signal is aligned to the data pattern. Its only
available on M8009A modules with option -062. It provides the signal
with the frequency range from1 to 32.4 GHz.
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Clk Out 16G - This port provides a reference clock for a DUT. It can be
operated with jitter and without jitter. It provides a differential clock
with adjustable amplitude, offset and termination. No phase alignment
to data output. It provides the signal with the frequency range from
31.25 MHz to 16.2499 GHz.

Ch Clk Out 1 - This port provides the clock signal for the pattern
generator M8042A and AWG modules. Ch Clk Out 1 has to be
connected to Ch Clk In T of the M8042A module.

Ch Clk Out 2 - This port can be switched between the Channel clock
mode or Forwarded clock mode.

Sync In - This port is reserved for future use.
Sync Out A/B/C - This port is used to sync with M8042A module only.
Sys Trig In A/B - This port is reserved for future use.

Ref Clk In - This port allows locking the system clock to an external
reference clock of 10 or 100 MHz instead of the internal oscillator.

Ref Clk Out - This port provides a reference clock to lock with other
instruments in the test setup. It provides clock frequency 10 MHz or
100 MHz.

Ref Clk Out 16G - This port provides a clock between 8 and 16 GHz,
relative to symbol rate. It can be used as clock input or as trigger input
for a precision time base of a DCA. Clean clock only.

M8043A Module

The M8043A module has the following ports on its front panel:
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Remote Head - This port provides data input and control signals for
M8052A remote head.

Cal - This calibration output is used for factory calibration at Keysight
facilities.

Link - This communication link is for future use.
Clk In - This input is for future use.

Ctrl In - This port provide functionality that can be selected as:
sequence trigger, pattern capture event.

Ctrl Out - This port outputs a pulse in case of an error. It generates a
pulse or static high/low if used from sequencer.
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Show Module Information

You can get the module information that is connected to

the M8020A/M8040A/M8050A by clicking the icon present at the right
side of each module. The module information will be shown as depicted in
the following figure:

MB8041A 16Gb/s Generator-Analyzer-Clock
Address - USB-PXI0::5564::4740::6&21C3571D&0&1-2:INSTR

Product Number : M8041A @
Serial Number : DE53C00011

Hardware Revision : 0

Firmware Version :7.5.436.5

It provides the following information about the module:
Address - Address of module, e.g. USB-PXI0::11::0::INSTR
Product Number - Product no. of the module, e.g. M8041A
Serial Number - Serial no. of module, e.g. DE53C00061
Hardware Revision - Hardware revision of module, e.g. 0

Selecting Single/Multiple Ports

You can select either single or multiple ports by pressing the toggle

button, available on the top of the main window. It provides the following
modes selection:

Single Selection Mode - allows you to select only one port at a time

from the connected modules.

Multiple Selection Mode - allows you to select multiple ports from

the connected modules.
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Parameters Window

The Parameters window displays the functional blocks of the selected
port/port groups. Each functional block has a set of parameters. The
Parameters window also allows you to set the parameters of the selected
port/port groups.

If you try to set a parameter which conflicts with other parameter or in
other words is dependent on other parameter, a Auto Correct
Confirmation dialog appears. For details, see Auto Correction
Confirmation Dialog on page 177.

The Parameters window is shown in the following figure:

Parameters
Tool bar Y'Y

~ Amplifier M1.DataOut1
Display Grid Output State i
Coupling DC

Termination Model Unbalanced

Termination Voltage

Polarity Non-Inverted
Parameters Output State
D es Cl'i pti on On/Off state of the output
Pane OUTPUtLSTATe 'M1.DataOut1’,1

OUTPuLSTATe? 'M1.DataOut1’

The Parameters window has the following sections:
Tool bar
Display Grid
Parameters Description Pane

The Parameters window tool bar includes the following icons:

. Expand/Collapse All Group: Click this icon to expand or collapse
the functional blocks.
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Show Search Option: Allows you to filter and customize your
results by using the following options:

By Location
By Functional Block
By Property

E Copying Parameter Window: Creates a replica of Parameters
window to enhance the usability. It allows you to work on two different
instances of the application. The changes you make in one window
display immediately in the other window. The B icon present on the
copied parameter window loads all properties of the module. The
following figure shows the copied Parameters window.

. Parameters -
¥ Yy

> Comparator M1.Dataln1
Parameters -

¥ Y~

> Comparator M1.Dataln1

> CDR M1.Dataln1
>  Input Timing M1.Dataln1
> Analyzer M1.Dataln
> CDR M1.Dataln

> Alignment Results M1.Dataln1
> Input Timing M1.Dataln1

> Analyzer M1.Dataln1

> Alignment Results M1.Datalnl

Once copied and then enabling the auto hide feature, the copied
parameters window is docked to the right edge of the main user
interface. The copied parameters window pops up once you click on it.

The following figure shows the copied parameters window docked to
the right edge of the main user interface.
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Parameters
¥ Yv
» Comparator M1.Dataln1
> CDR M1.Dataln1
>  Input Timing M1.Dataln1

> Analyzer M?1.Dataln1

» Alignment Results M1.Dataln1

Display Grid: Displays the parameters of the selected port/port groups
within a grid. The left column contains the parameter names; the right
column contains the parameter values.

In addition, it also allows you to set the parameters of the selected
port/port groups.
The naming convention used for the port/port group is explained with
the help of following example:
M1.Dataln1
Where,

M1 stands for Module1

Dataln stands for Dataln port

1 for channel 1

The functional blocks use the different color schemes to represent
different channels. You can set the color schemes of each channel from
the Setting window. For details, refer to Preferences Window on

page 696.

Parameter Description Pane: Provides the description and related SCPI
of the currently selected parameter.

The following figure shows the Parameter Description Pane providing
the description and the related SCPI when the line coding parameter is
selected.
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~

~  Amplifier M1.DataOut1

Output State -

Output State

On/Off state of the output
OUTPULSTATe 'M1.DataOut1’,1
‘OUTPUtSTATe? 'M1.DataOut1’

Copy-Paste Parameters Settings: The Parameter Window allows you
to copy all parameter’s settings of one location to the another similar
location within the same module. This helps to keeps the similar
parameter settings for same locations across different channels.

For example, if you want to the copy the parameter’s setting of DataOut
of channel 1 to DataOut of channel 2, just right-click on DataOut of
channel 1 and select Copy and then right-click on DataOut of channel
2 and select Paste.

The following figure illustrates how copy-paste of one location to
another similar location within a module is done:

Clk Gen Dataln Data Out Simulation DataIn Data Out Simulation Ref Clk Qut

Create Group
clk Out Trig Out Sys Outs SysinA SysinB ctiinA CtrlinB
Copy

Paste Configuration...
Data Out [ = DataIn2 SR

Channel 1

Clk Gen Data In Data Out Simulation Data In Da "

Create Group

Clk Out Trig Out Sys OutA Sys Out B Ctrl Qut A Sy copy

Paste "
Configuration...
DataOut | Electidlein  Dataln1 Data In 2 Standalone
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Auto Correction Confirmation Dialog

There are several parameters in the M8070B GUI which are
interdependent on the settings of other parameters. For details of these
parameters, refer to Table 49 on page -178 and Table 50 on page -185.

An Auto Correct Confirmation dialog appears if you try to set a parameter
which conflicts with other parameter or in other words is dependent on the
settings of other parameter. This dialog display the conflicts encountered
and also provides the recommended setting to overcome those conflicts. If
you click Apply button, the recommended settings will be applied on the
M8070B GUI. However, if you click Discard button, the previous settings
will be applied. The following figure shows an Auto Correct Confirmation
dialog which is displayed when a user tries to set a ClkGen frequency and
it conflicts with ClkOut Output Timing Divider.

A Conflict(s) Encountered:

M1

~~ Recommended Change(s):

] at 'M1.Da

Discard

Dependent Parameters

There are several parameters in the M8070B GUI which are
interdependent on the settings of other parameters. Refer to Table 49 on
page -178 and Table 50 on page -185 for details of these parameters.
For details on the related/dependent SCPIs of these parameters, please
refer to M800O Series Programing Guide.
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Functional
block /
Parameter

Amplifier

Identifier
Location

M1.DataOut1

Table 49

Dependent
Parameters

Amplitude

High

Low

Offset

Amplitude Range
(if Auto-range
enabled)

Coupling

Termination
Model

Termination
Voltage

CMI State

CMI Amplitude

DMI State

Description

Depends on termination voltage,
CMI and DMI amplitudes

Depends on amplitude and offset
value

Depends on amplitude and offset
value

Depends on termination voltage

DataOut maximum amplitude will
become limited to the selected
amplitude range value

Selecting incorrect coupling enables
output protection, and as a result
DataOut state could not be enabled

Only available when coupling is
selected as DC

Available only if coupling is selected
as DC and termination model is
selected as unbalanced

CMI value depends only if CMI state
is enabled

DataOut maximum amplitude will b
limited to 900mV if CMI state is
enabled

Depends on DataOut Amplitude
maximum value

M8020A Dependent Parameters

Related /Dependent SCPI

":SOURce:VOLTage:AMPLitude
:0UTPut:TVOLtage
:SOURce:INTerference:LEVel:CMODe:AMPLitude
:SOURce:INTerference:LEVel:DMODe:AMPLitude"

":SOURce:VOLTage:HIGH
:SOURce:VOLTage:AMPLitude
:SOURce:VOLTage:OFFSet"

":SOURce:VOLTage:LOW
:SOURce:VOLTage:AMPLitude
:SOURce:VOLTage:OFFSet"

":SOURce:VOLTage:OFFSet
:0UTPut:TVOLtage "

":SOURce:VOLTage:AMPLitude
:SOURce:VOLTage:RANGe:AUTO
:SOURce:VOLTage:RANGe:SELect
:0UTPut:STATe"

":0UTPut:STATe
:0UTPut:COUPling"

":0UTPut:COUPling
:0UTPut:TCONfig"

":0UTPut:COUPling
:0UTPut:TCONfig
:0UTPut:TVOLtage"

":SOURce:INTerference:LEVel:CMODe:STATe
:SOURce:INTerference:LEVel:CMODe:AMPLitude"

":SOURce:VOLTage:AMPLitude
:SOURce:INTerference:LEVel:CMODe:STATe
:SOURce:INTerference:LEVel:CMODe:AMPLitude
:0UTPut:STATe"

":SOURce:INTerference:LEVel:DMODe:STATe
:SOURce:INTerference:LEVel:DMODe:AMPLitude"
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Identifier
Location

Functional
block /
Parameter

Dependent

Parameters

DMI Amplitude

LF Jitter M1.DataOut1 PJ State

PJ Amplitude

PJ Frequency

rSSC State

rSSC Amplitude

rSSC Frequency

Description

On applying DMI amplitude as max
(360mV) then maximum value of
DataOut1 Amplitude will become
840mV

Value doesn't applicable if state is
off

PJ amplitude depends on PJ
frequency, rSSC amplitude, rSSC
state and rSSC frequency

PJ frequency depends on PJ
amplitude, rSSC amplitude, rSSC
state and rSSC frequency

Value doesn't applicable if state is
off

rSSC amplitude depends on rSSC
frequency, PJ amplitude, PJ state
and PJ frequency

rSSC frequency depends on rSSC
amplitude, PJ amplitude, PJ state
and PJ frequency

User Interface - M8020A Display Views 4

Related /Dependent SCPI

":SOURce:VOLTage:AMPLitude
:SOURce:INTerference:LEVel:DMODe:STATe
:SOURce:INTerference:LEVel:DMODe:AMPLitude
:0UTPut:STATe"

:SOURce:JITTer:LFRequency:PERiodic:STATe

":SOURce:JITTer:LFRequency:PERiodic:STATe
:SOURce:JITTer:LFRequency:PERiodic:AMPLitude
:SOURce:JITTer:LFRequency:PERiodic:FREQuency
:SOURce:JITTer:LFRequency:RSSClocking:STATe
:SOURce:JITTer:LFRequency:RSSClocking:AMPLitud
e:
SOURce:JITTer:LFRequency:RSSClocking:FREQuenc
y"

":SOURce:JITTer:LFRequency:PERiodic:STATe
:SOURce:JITTer:LFRequency:PERiodic:AMPLitude
:SOURce:JITTer:LFRequency:PERiodic:FREQuency
:SOURce:JITTer:LFRequency:RSSClocking:STATe
:SOURce:JITTer:LFRequency:RSSClocking:AMPLitud
e
:SOURce:JITTer:LFRequency:RSSClocking:FREQuen

oy"
:SOURce:JITTer:LFRequency:RSSClocking:STATe

":SOURce:JITTer:LFRequency:PERiodic:STATe
:SOURce:JITTer:LFRequency:PERiodic:AMPLitude
:SOURce:JITTer:LFRequency:PERiodic:FREQuency
:SOURce:JITTer:LFRequency:RSSClocking:STATe
:SOURce:JITTer:LFRequency:RSSClocking:AMPLitud
e
:SOURce:JITTer:LFRequency:RSSClocking:FREQuen
Cyll

":SOURce:JITTer:LFRequency:PERiodic:STATe
:SOURce:JITTer:LFRequency:PERiodic:AMPLitude
:SOURce:JITTer:LFRequency:PERiodic:FREQuency
:SOURce:JITTer:LFRequency:RSSClocking:STATe
:SOURce:JITTer:LFRequency:RSSClocking:AMPLitud
e
:SOURce:JITTer:LFRequency:RSSClocking:FREQuen
Cyll
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Functional
block /
Parameter

Identifier
Location

Dependent
Parameters

Description

Related /Dependent SCPI

Unit If unit is selected as 'sec', the jitter ":SOURce:JITTer:LFRequency:UNIT
amplitude min/max values also :SOURce:FREQuency"
depends on Data rate (synthesizer
frequency)

Data rate If unit is selected as 'sec', the jitter ":SOURce:JITTer:LFRequency:UNIT

(Synthesizer amplitude min/ max values also :SOURce:FREQuency"

frequency) depends on Data rate (synthesizer
frequency)

HF Jitter M1.DataOut1  PJ1 State Value doesn't applicable if state is :SOURce:JITTer:HFRequency:PERiodic1:STATe
off

PJ1 Amplitude "Depends on PJ2 amplitude, BUJ ":SOURce:JITTer:HFRequency:PERiodic2:AMPLitude
amplitude, RJ amplitude, sRJ amp1 :SOURce:JITTer:HFRequency:BUNCorrelate:AMPLitu
and sRJ amp2 de
(User can choose either sRJ Or :SOURce:JITTer:HFRequency:RANDom:AMPLitude
combination of BUJ and RJ)" :SOURce:JITTer:HFRequency:SPECtrally:AMPLitude1

:SOURce:JITTer:HFRequency:SPECtrally:AMPLitude2

PJ2 State Value doesn't applicable if state is :SOURce:JITTer:HFRequency:PERiodic2:STATe
off

PJ2 Amplitude "Depends on PJ1 amplitude, BUJ ":SOURce:JITTer:HFRequency:PERiodic1:AMPLitude
amplitude, RJ amplitude, sRJ amp1 :SOURce:JITTer:HFRequency:BUNCorrelate:AMPLitu
and sRJ amp2 de
(User can choose either sRJ Or :SOURce:JITTer:HFRequency:RANDom:AMPLitude
combination of BUJ and RJ)" :SOURce:JITTer:HFRequency:SPECtrally:AMPLitude1

:SOURce:JITTer:HFRequency:SPECtrally:AMPLitude2

BUJ State "Value doesn't applicable if state is ":SOURce:JITTer:HFRequency:BUNCorrelate:STATe
Off :SOURce:JITTer:HFRequency:SPECtrally:STATe"

Also depends on sRJ state"

BUJ Amplitude Depends on PJ1 amplitude, PJ2 ":SOURce:JITTer:HFRequency:PERiodic1:AMPLitude
amplitude, RJ amplitude, sRJ amp1 :SOURce:JITTer:HFRequency:PERiodic2:AMPLitude
and sRJ amp2 :SOURce:JITTer:HFRequency:RANDom:AMPLitude

:SOURce:JITTer:HFRequency:SPECtrally:AMPLitude1
:SOURce:JITTer:HFRequency:SPECtrally:AMPLitude2

RJ State "Value doesn't applicable if state is ":SOURce:JITTer:HFRequency:RANDom:STATe

Off :SOURce:JITTer:HFRequency:SPECtrally:STATe"
Also depends on sRJ state"
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Identifier
Location

Functional
block /
Parameter

Dependent
Parameters

RJ Amplitude

sRJ State

sRJ Amplitude
1(RMS) LF

sRJ Amplitude
2(RMS) HF

sRJ State M1.DataOut1 ~ BUJ State (Data

Out)

RJ State (Data
Out)

BUJ State (Clock
Out)

RJ State (Clock
Out)

BUJ State M1.DataOut1  sRJ State (Data

Out)

sRJ State (Clock
Out)

RJ State M1.DataOut1  sRJ State (Data

Out)

Description

Depends on PJ1 amplitude, PJ2
amplitude, BUJ amplitude, sRJ
amp1 and sRJ amp2

"Value doesn't applicable if state is
off
Also depends on RJ and BUJ state"

Depends on PJT amplitude, PJ2
amplitude, BUJ amplitude, RJ amp
and sRJ amp2

Depends on PJ1 amplitude, PJ2
amplitude, BUJ amplitude, RJ amp
and sRJ amp1

If sRJ is ON, then BUJ state cannot
be enabled

If sSRJ is ON, then RJ state cannot be
enabled

If sRJ is ON, then BUJ state cannot
be enabled

If sSRJ is ON, then RJ state cannot be
enabled

If BUJ state is ON, then DataOut sRJ
cannot be enabled

If BUJ state is ON, then ClockOut
sRJ cannot be enabled

If RJ state is ON, then DataOut sRJ
cannot be enabled

User Interface - M8020A Display Views

Related /Dependent SCPI

":SOURce:JITTer:HFRequency:PERiodic1:AMPLitude
:SOURce:JITTer:HFRequency:PERiodic2:AMPLitude
:SOURce:JITTer:HFRequency:BUNCorrelate:AMPLitu
de
:SOURce:JITTer:HFRequency:SPECtrally:AMPLitude1
:SOURce:JITTer:HFRequency:SPECtrally:AMPLitude2

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:RANDom:STATe
:SOURce:JITTer:HFRequency:BUNCorrelate:STATe"

":SOURce:JITTer:HFRequency:PERiodic1:AMPLitude
:SOURce:JITTer:HFRequency:PERiodic2:AMPLitude
:SOURce:JITTer:HFRequency:BUNCorrelate:AMPLitu
de
:SOURce:JITTer:HFRequency:RANDom:AMPLitude
:SOURce:JITTer:HFRequency:SPECtrally:AMPLitude2

":SOURce:JITTer:HFRequency:PERiodic1:AMPLitude
:SOURce:JITTer:HFRequency:PERiodic2:AMPLitude
:SOURce:JITTer:HFRequency:BUNCorrelate:AMPLitu
de
:SOURce:JITTer:HFRequency:RANDom:AMPLitude
:SOURce:JITTer:HFRequency:SPECtrally:AMPLitude1

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:BUNCorrelate:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:RANDom:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:BUNCorrelate:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:RANDom:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:BUNCorrelate:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:BUNCorrelate:STATe"

":SOURce:JITTer:HFRequency:RANDom:STATe
:SOURce:JITTer:HFRequency:SPECtrally:STATe"

4

M8000 Series of BER Test Solutions User Guide

181



4 User Interface - M8020A Display Views

Functional
block /
Parameter

sRJ State

RJ Low
Pass Filter
as 1000
MHz

Jitter
Sweep
State

Jitter
Sweep
Amplitude,
start and
stop
frequency

Jitter
Sweep
profile, Step
distance

Jitter
Sweep Step
Distance

Identifier
Location

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

Dependent
Parameters

sRJ State (Data
Out)

RJ State (Data
Out)

BUJ State (Data
Out)

RJ State (Clock
Out)

BUJ State (Clock
Out)

Depends on Data
Rate (Synthesizer
frequency)

RJ State (Data
Out)

PJ2 State (Data
Out)

PJ2 State (Clock
Out)

Jitter sweep
mode

Jitter sweep
mode

Jitter sweep
mode

Description

If RJ state is ON, then ClockOut sRJ
cannot be enabled

If sRJ state is ON, then DataOut RJ
cannot be enabled

If sRJ state is ON, then DataOut BUJ
cannot be enabled

If sRJ state is ON, then ClockOut RJ
cannot be enabled

If sRJ state is ON, then ClockOut
BUJ cannot be enabled

Can only be selected is Data Rate is
above 7.5 GHz

If Jitter Sweep state is ON, then
DataOut RJ cannot be enabled

If Jitter Sweep state is ON, then
DataOut PJ2 cannot be enabled

If Jitter Sweep state is ON, then
ClockOut PJ2 cannot be enabled

User programmable only If Mode is
selected as Constant amplitude

User programmable only If Mode is
selected as Variable amplitude

Jitter sweep step distance
parameter is re-programmable only
if Mode is selected as Variable
amplitude

Related /Dependent SCPI

":SOURce:JITTer:HFRequency:RANDom:STATe
:SOURce:JITTer:HFRequency:SPECtrally:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:RANDom:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:BUNCorrelate:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:RANDom:STATe"

":SOURce:JITTer:HFRequency:SPECtrally:STATe
:SOURce:JITTer:HFRequency:BUNCorrelate:STATe"

":SOURce:JITTer:HFRequency:RANDom:STATe
:SOURce:FREQuency
:SOURce:JITTer:HFRequency:RANDom:FILTer:LPASs"

":SOURce:JITTer:SWEep:STATe
:SOURce:JITTer:HFRequency:RANDom:STATe"

":SOURce:JITTer:SWEep:STATe
:SOURce:JITTer:HFRequency:PERiodic2:STATe"

":SOURce:JITTer:SWEep:STATe
:SOURce:JITTer:HFRequency:PERiodic2:STATe"

":SOURce:JITTer:SWEep:STATe

:SOURce:JITTer:SWEep:AMPLitude:MODE
:SOURce:JITTer:SWEep:AMPLitude:VALue
:SOURce:JITTer:SWEep:FREQuency:STARt
:SOURce:JITTer:SWEep:FREQuency:STOP"

":SOURce:JITTer:SWEep:STATe
:SOURce:JITTer:SWEep:AMPLitude:MODE
:SOURce:JITTer:SWEep:STEP:DISTance
:SOURce:JITTer:SWEep:DATA:FILE"

":SOURce:JITTer:SWEep:STATe
:SOURce:JITTer:SWEep:AMPLitude:MODE
:SOURce:JITTer:SWEep:STEP:DISTance"
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Functional Identifier Dependent
block / Location Parameters
Parameter
CMI M1.DataOut1 CMI State
Amplitude
Amplifier
Amplitude
Amplifier Offset
DMI M1.DataOut1 DMI State
Amplitude
Amplifier
Amplitude
Amplifier Offset
Error M1.DataOut1 Error Insertion
Insertion Mode
Ratio
Inter-Symb M1.DataOut1 Depends on
ol selected Preset
Interference value
Mode
Deemphasi M1.DataOut1 State of Preset
s Preset Enable button
Register
Number
Bit M1.Dataln1 Depends on CDR
Recovery State
Mode State

Description

Value doesn't applicable if state is
off

The max value of CMI amplitude
depends on amplifier amplitude

Depends on DataOut amplifier
offset, high and low values

Value doesn't applicable if state is
off

The max value of DMI amplitude
depends on amplifier amplitude

Depends on DataOut amplifier
offset, high and low values

Error ratio of 1E-1 or 1E-2 are
selectable only if error insertion
mode is selected as Variable spacing

ISI mode as Two-Point only available
when Preset is selected as Custom

Re-programmable only if state of
Preset Enable button is ON

BRM mode can only be enabled if
CDR state is ON

User Interface - M8020A Display Views 4

Related /Dependent SCPI

":SOURce:VOLTage:AMPLitude
:SOURce:INTerference:LEVel:CMODe:STATe
:SOURce:INTerference:LEVel:CMODe:AMPLitude"

":SOURce:VOLTage:AMPLitude
:SOURce:INTerference:LEVel:CMODe:STATe
:SOURce:INTerference:LEVel:CMODe:AMPLitude"

":SOURce:VOLTage:AMPLitude
:SOURce:INTerference:LEVel:CMODe:STATe
:SOURce:INTerference:LEVel:CMODe:AMPLitude
:SOURce:VOLTage:LOW

:SOURce:VOLTage:HIGH
:SOURce:VOLTage:OFFSet"

":SOURce:VOLTage:AMPLitude
:SOURce:INTerference:LEVel:DMODe:STATe
:SOURce:INTerference:LEVel:DMODe:AMPLitude"

":SOURce:VOLTage:AMPLitude
:SOURce:INTerference:LEVel:DMODe:STATe
:SOURce:INTerference:LEVel:DMODe:AMPLitude"

":SOURce:VOLTage:AMPLitude
:SOURce:INTerference:LEVel:DMODe:STATe
:SOURce:INTerference:LEVel:DMODe:AMPLitude
:SOURce:VOLTage:LOW

:SOURce:VOLTage:HIGH
:SOURce:VOLTage:OFFSet"

":OUTPut:EINSertion:MODE
:0UTPut:EINSertion:RATio"

":SOURce:INTerference:ISYMbol:MODE
:SOURce:INTerference:ISYMbol:PRESet"

":0UTPut:DEEMphasis:PRESet:ENABle
:0UTPut:DEEMphasis:PRESet"

":INPut:CDR:JTF:STATe
:INPut:DATA:BRMode"
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Functional
block /
Parameter

CDR State

CDR Loop
Bandwidth

Comparator
Compare
Mode

Termination

Voltage

SSC Profile
Shape

Identifier
Location

M1.Dataln1

M1.Dataln1

M1.Dataln1

M1.Dataln1

M1.ClkGen

Dependent
Parameters

Depends on CDR
Control type

Depends on Data
Rate

Depends on Loop
Order

Depends on
Peaking

Depends on
Termination
Configuration

Depends on
Termination
Configuration

Depends on SSC
Profile

Description

If CDR control type is Sequence
controlled, then CDR state will be
controlled by Analyzer sequence
block settings

Maximum value of CDR loop
bandwidth depends on Data rate
(Synthesizer frequency)

Depends on type of the selected
loop order

Peaking and Loop bandwidth are
interdependent

Available only if Termination
configuration is selected as
Unbalanced

Available only if Termination
configuration is selected as
Unbalanced

Available only if SSC profile is
selected as Arbitrary

Related /Dependent SCPI

:INPut:CDR:CTRL

":INPut:CDR:JTF:STATe
:SOURce:FREQuency"

":INPut:CDR:JTF:STATe
:INPut:CDR:JTF:LORDer"

":INPut:CDR:JTF:LORDer
:INPut:CDR:JTF:SECond:PEAKing"

:INPut:TCONfig

":INPut:TCONfig
:INPut:TVOLtage
:INPut:CMODe"

":SOURce:SSCLocking:STATe
:SOURce:SSCLocking:PROFile
:SOURce:SSCLocking:SHAPe"
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Table 50

Identifier
Location

Functional
block /
Parameter

Dependent
Parameters

Clock Gen
Frequency

M1.ClkGen M8046A Clock

source

M8046A Follow
Sys Clock Option

M1.ClkOut State

M1.ClkOut
Divider

Amplifier M1.DataOut1  Amplitude

High

Low

Offset

Coupling

Termination
Model

Termination
Voltage

Description

Depends on termination voltage,
CMI and DMI amplitudes

Depends on amplitude and offset
value

Depends on amplitude and offset
value

Depends on termination voltage

Depends on termination voltage and
synthesizer frequency

Depends on amplitude and offset

Depends on amplitude and offset

Depends on termination voltage

Selecting incorrect coupling enables
output protection, and as a result
DataOut state could not be enabled

Only available when coupling is
selected as DC

Available only if coupling is selected
as DC to termination model is
selected as unbalanced

User Interface - M8020A Display Views 4

M8040A Dependent Parameters

Related /Dependent SCP

":SOURce:VOLTage:AMPLitude
:0UTPut:TVOLtage
:SOURce:INTerference:LEVel:CMODe:AMPLitude
:SOURce:INTerference:LEVel:DMODe:AMPLitude"

":SOURce:VOLTage:HIGH
:SOURce:VOLTage:AMPLitude
:SOURce:VOLTage:OFFSet"

":SOURce:VOLTage:LOW
:SOURce:VOLTage:AMPLitude
:SOURce:VOLTage:OFFSet"

":SOURce:VOLTage:OFFSet
:0UTPut:TVOLtage "

":SOURce:VOLTage:AMPLitude
:0UTPut:TVOLtage
:SOURce:FREQuency"

":SOURce:VOLTage:HIGH
:SOURce:VOLTage:AMPLitude
:SOURce:VOLTage:OFFSet"

":SOURce:VOLTage:LOW
:SOURce:VOLTage:AMPLitude
:SOURce:VOLTage:OFFSet"

":SOURce:VOLTage:OFFSet
:0UTPut:TVOLtage"

":0UTPut:STATe
:0UTPut:COUPling"

":0UTPut:COUPling
:0UTPut:TCONfig"

":0UTPut:COUPling
:0UTPut:TCONfig
:0UTPut:TVOLtage"
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Functional
block /
Parameter

Identifier
Location

Dependent
Parameters

Clock Gen
Frequency

Description

Maximum amplitude will be 900mV
if synthesizer frequency is below
32.414GHz, but if synthesizer
frequency is above 32.414GHz, then
maximum amplitude will be 600mV

Related /Dependent SCP

":SOURce:VOLTage:AMPLitude
:SOURce:FREQuency"

Deemphasi M1.DataOut1  Automatic main Re-programmable only if Automatic ":0UTPut:DEEMphasis:CURSor:MAIN:AUTO
s cursor state main cursor state is disabled :0UTPut:DEEMphasis:CURSor:MAGNitude2"
Co-efficient
2
Deemphasi M1.DataOut1  Depends on Deemphasis coefficient values are ":0UTPut:DEEMphasis:CURSor:MAIN:AUTO
s Coefficient 0, 1 interdependent and sum of all the :0UTPut:DEEMphasis:CURSor:MAGNitude0
Co-efficient and 3 state cursors cannot be more than 1.0 :0UTPut:DEEMphasis:CURSor:MAGNitude1
s :0UTPut:DEEMphasis:CURSor:MAGNitude2
:0UTPut:DEEMphasis:CURSor:MAGNitude3"
LF Jitter M1.DataOut1  PJ State Value doesn't applicable if state is :SOURce:JITTer:LFRequency:PERiodic:STATe
off
PJ Amplitude PJ Amplitude depends on PJ ":SOURce:JITTer:LFRequency:PERiodic:STATe
frequency :SOURce:JITTer:LFRequency:PERiodic:AMPLitude
:SOURce:JITTer:LFRequency:PERiodic:FREQuency"
PJ Frequency PJ frequency depends on PJ ":SOURce:JITTer:LFRequency:PERiodic:STATe
amplitude :SOURce:JITTer:LFRequency:PERiodic:AMPLitude
:SOURce:JITTer:LFRequency:PERiodic:FREQuency"
Unit If unit is selected as sec, then ":SOURce:JITTer:LFRequency:UNIT
amplitude min/max values will be :SOURce:FREQuency"
expressed in sec
HF Jitter M1.DataOutl ~ PJ1 State Value doesn't applicable if state is :SOURce:JITTer:HFRequency:PERiodic1:STATe
off
PJT Amplitude Depends on PJ2 amplitude, BUJ ":SOURce:JITTer:HFRequency:PERiodic2:AMPLitude
amplitude and RJ amplitude :SOURce:JITTer:HFRequency:BUNCorrelate:AMPLitu
de
:SOURce:JITTer:HFRequency:RANDom:AMPLitude"
PJ2 State Value doesn't applicable if state is :SOURce:JITTer:HFRequency:PERiodic2:STATe
off
PJ2 Amplitude Depends on PJ1 amplitude, BUJ ":SOURce:JITTer:HFRequency:PERiodic1:AMPLitude
amplitude and RJ amplitude :SOURce:JITTer:HFRequency:BUNCorrelate:AMPLitu
de
:SOURce:JITTer:HFRequency:RANDom:AMPLitude"
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Functional Identifier Dependent
block / Location Parameters
Parameter

BUJ State

BUJ Amplitude

RJ State

RJ Amplitude

Error M1.DataOut1
Insertion
Ratio

Error Insertion
Mode

N8046A
Clock

M2.Dataln Clock Source

Follow Sys Clock

Clk In Multiplier

Clock
Source as
External
Clock
Recovery

M2.Dataln Clock Source

M2.Dataln/
M1.DataOut1

Symbol
Mapping as
Grey,
Custom and
Uncoded

Line Coding

M2.Dataln/
M1.DataOut1

Custom
Symbol
Mapping

Line Coding

Description

Value doesn't applicable if state is
off

Depends on PJ1 amplitude, PJ2
amplitude and RJ amplitude
Value doesn't applicable if state is

off

Depends on PJ1 amplitude, PJ2
amplitude and BUJ amplitude

Error ratio of 1E-1 or 1E-2 are
selectable only if error insertion

mode is selected as Variable spacing

Some parameters only available if
clock source is selected as CLK IN

Follow Sys Clk option only available

if clock source is selected as CLK IN

Clk In multiplier value depends on
Data rate and available only if clock
source is selected as CLK IN

Available only if FlexDCA is

configured for M8070B and N1076A

module is connected with the
system running M8070B

Available only if Line coding is
selected as PAM4

Available only if Line coding is
selected as PAM4 and Symbol
mapping is selected as Custom

User Interface - M8020A Display Views 4

Related /Dependent SCP

:SOURce:JITTer:HFRequency:BUNCorrelate:STATe

":SOURce:JITTer:HFRequency:PERiodic1:AMPLitude
:SOURce:JITTer:HFRequency:PERiodic2:AMPLitude
:SOURce:JITTer:HFRequency:RANDom:AMPLitude"

:SOURce:JITTer:HFRequency:RANDom:STATe

":SOURce:JITTer:HFRequency:PERiodic1:AMPLitude
:SOURce:JITTer:HFRequency:PERiodic2:AMPLitude
:SOURce:JITTer:HFRequency:BUNCorrelate:AMPLitu
dell

":0UTPut:EINSertion:MODE
:0OUTPut:EINSertion:RATio"

:CLOCk:SOURce

":CLOCk:SOURce
:CLOCK:TRACK:STATe"

":CLOCk:SOURce
:CLOCk:FREQuency:MULTiplier"

:CLOCk:SOURce

":DATA:LINecoding:VALue
:DATA:LINecoding:PAM4:MAPPing
:DATA:LINecoding:PAM4:SYMBol:LEVell
:DATA:LINecoding:PAM4:SYMBol:LEVel2"

":DATA:LINecoding:VALue
:DATA:LINecoding:PAM4:MAPPing:CUSTom
:DATA:LINecoding:PAM4:SYMBol:LEVel1
:DATA:LINecoding:PAM4:SYMBol:LEVel2"
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Functional
block /
Parameter

Upper,
Middle and
Lower
Thresholds

Alignment
results for
Upper,
Middle and
Lower Eye
Height

Alignment
results for
Upper,
Middle and
Lower
Thresholds

PRBS
Polynomial
as 2°7-1

Symbol
Width other
than 1 for
M8045A
and
M8046A

Branch
condition
as Break for
M8046A

RJ Low
Pass Filter
as 1000
MHz

Identifier
Location

M2.Dataln

M2.Dataln

M2.Dataln

Sequence
Editor

Sequence
Editor

Sequence
Editor

M1.DataOut1

Dependent
Parameters

Depends on Line
Coding

Depends on Line
Coding

Depends on Line
Coding

Depends on
Analyzer
sequence

M8045A and
M8046A only
support Symbol
Width as 1

Branch condition
as Break is not
supported for
Analyzer
sequence

Depends on Data
Rate (Synthesizer
frequency)

Description

Available only if Line coding is
selected as PAM4

Available only if Line coding is
selected as PAM4 (Only Query
Command)

Available only if Line coding is
selected as PAM4

Not downloadable for Analyzer
sequence for MB046A module

Symbol width other that 1 are not
supported on M8040A modules

Branch condition as Break is not
supported for Analyzer sequence

Can only be selected is Data Rate is
above 7.5 GHz

Related /Dependent SCP

":DATA:LINecoding:VALue
:DATA:LINecoding:PAM4:MAPPing
:INPut:VOLTage:PAM4:SYMBol:THReshold1[THResho
ld

:INPut:VOLTage:PAM4:SYMBol:THReshold2
:INPut:VOLTage:PAM4:SYMBol:THReshold3"

":DATA:LINecoding:VALue
:INPut:ALIGnment:EYE:RESult:PAM4:HEIGht1|HEIGht
?

:INPut:ALIGnment:EYE:RESult:PAM4:HEIGht2?
:INPut:ALIGnment:EYE:RESult:PAM4:HEIGht3?"

":DATA:LINecoding:VALue
:INPut:ALIGnment:EYE:RESult:PAM4:THReshold1|TH
Reshold?
:INPut:ALIGnment:EYE:RESult:PAM4:THReshold2?
:INPut:ALIGnment:EYE:RESult:PAM4:THReshold3?"

:DATA:SEQuence:VALue

:DATA:SEQuence:VALue

:DATA:SEQuence:VALue

":SOURce:JITTer:HFRequency:RANDom:STATe
:SOURce:FREQuency
:SOURce:JITTer:HFRequency:RANDom:FILTer:LPASs"
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Non-Configurable Parameters

The Table 51 on page -189 lists the M8040A parameters which are
non-configurable (read-only/gray out/disabled) by default or become
non-configurable while configuring other dependent parameters.

Table 51

Parameters that are

non-configurable by default

M8040A Non-Configurable Parameters

Parameters that are non-configurable
due to settings of other parameters

Functional Parameters Disabled parameters
block name
Clk Gen Synthesizer = Frequency
(Select Source as = Period
Direct)
Synthesizer = Frequency
(Select Source as = Period
Clock Multiplier)
SSC = Shape
Data Out Line Coding = Symbol O Level
(Select PAM) = Symbol 3 Level
Amplifier = Termination Voltage

= Coupling
= Termination Model

Amplifier = Termination Voltage
= Coupling
= Termination Model

Amplifier = High
= Low
= Offset
= Termination Voltage
= Termination Model

In the Direct source mode,
Frequency and Period will be in
disabled state.

In the Clock Multiplier mode,
Frequency and Period will be in
disabled state.

The SSC Shape parameters
(Open, Import, Export and Reset
to Default) are disabled by
default. These parameters are
enabled when SSC Profile is
selected as Arbitrary.

In the PAM4 Line Coding, Symbol
0 Level and Symbol 3 Level are in
disabled state by default.

= Inthe DC Unbalanced mode, all
these three parameters become
disabled on turning ON the output
state.

= Inthe DC Balanced mode, on
turning ON the output state,
Coupling and Termination Model
are disabled and Termination
Voltage is not available for user.

= On selecting Coupling as AC==>
High, Low and offset parameters
are disabled.
Also, Termination Voltage and
Termination Model are unavailable
in AC coupling.
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Parameters that are
non-configurable by default

Functional Parameters

block name

Disabled parameters

Parameters that are non-configurable
due to settings of other parameters

Deemphasis

Output Timing

Error Insertion

Error Insertion

= Coefficient 2 (Main) .
= Output Swing

= Pre-cursor2

= Pre-cursorl

= Post-cursor1

= Data Rate .

= Insert Single Bit Error

= Error Ratio

In the Deemphasis block,
Coefficient 2 (Main), Output
Swing, Pre-cursor2, Pre-cursor1,
Post-Cursor1 are in disabled
state by default.

However, Coefficient 2 (Main) is
enabled when the Automatic
main cursor is turned off.

Data Rate in Output Timing is
always in disabled state.

In Error Insertion block, when
Mode is selected as Error Ratio
(Fixed spacing) or Error Ratio
(Variable Spacing), on Turning ON
error ratio insertion state, "Insert
Single Bit Error" will be
unavailable.

On selecting, Mode as Ctrl In A,
CtrlIn B, Break, Sys In A, SysIn B
Error Ratio will be disabled.

Clk Out of Output Timing = Frequency = Frequency is always in disabled

Channels state by default.

Clock Out Amplifier = Termination Voltage On selecting, Termination model

of M8045A as Balanced, Termination Voltage
will be unavailable.

Output Timing = Frequency = Frequency is always in disabled
state by default.

Trigger Out  Amplifier = Termination Voltage On selecting, Termination model
as Balanced, Termination Voltage
will be unavailable.

Configuration = Subrate Frequency = Whenever the Operating mode is
Subrate clock, Subrate
Frequency is in disabled state by
default
Configuration = Divider On selecting operating mode as

= Subrate Frequency

Sequencer Controlled, Divider and
Subrate frequency will be
unavailable.
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Parameters

Disabled parameters
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Parameters that are
non-configurable by default

Parameters that are non-configurable
due to settings of other parameters

Data In

Clock

(Select Source as
Clk In and Follow
Sys clk is Enabled)

Clock

(Select Source as
Clk In and Follow
Sys clk is Disabled)

Clock
(Select Source as
Sys Clk)

Line Coding - PAM4
(Select
PAM4-Uncoded OR
Gray Coded)

Comparator

Input Timing

Alignment Results

= Symbol Rate
= Clk In Frequency

= Clk In Frequency

= Follow Sys Clock
= Clk In Multiplier
= ClkIn Frequency
= Symbol Rate

= Custom Symbol
Mapping

= Upper Threshold
= Middle Threshold
= Lower Threshold

= Data Rate

= All Parameters

= Symbol Rate and Clock In
Frequency are disabled.

= Symbol Rate is in disabled state.

= Upper Threshold, Middle
Threshold and Lower Threshold
will be available under
comparator block in case of
PAM4 coding only.

= Data rate is always is disabled
state.

= All Alignment results will be in
disabled state. irrespective of
the line coding (NRZ or PAM4).

On Turning Off the 'Follow Sys
Clock', Clk In Frequency will
become re-programmable.

On selecting source as "Sys Clk",
Follow Sys Clk and Clk In
Multiplier, Clk In Frequency will
be unavailable.

Custom Symbol Mapping is not
available in PAM4 Uncoded and
PAM4 Gray coded.
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Creating Groups in the Module View

The Module View allows you to create a group of available ports and
simultaneously allows you to configure their parameters.

To create a group:

Switch to Multiple Selection Mode by pressing Single Selection
Mode icon.

From your keyboard, hold the Ctrl key and select the ports from the
modules. You need to select at least two ports in order to create a
group.

Right-click on the selected ports and click Create Group option or

alternatively you can select the ports and click E Create Group of

Selection icon. A Create New Group dialog will appear as shown in the
following figure:

To create a new group of selected components enter new group name.

Group Name: Test Create Cancel

Provide a group name and press Create.

A new group will be created in the Group View.
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System View

M1 M8041A Channel 1 v Q &

HF Jiter

Ex | su|[Pn PR m

Data Generation
PRES 2°7-1

HF ittar

en [ pe || R

The System View displays the block diagram representation of the

User Interface - M8020A Display Views 4

currently selected channel of the M8020A/M8040A/M8050A.
In addition, it also allows you to interactively modify the settings for each
channel.

The System View user interface is shown in the following figure.

BUJ

LF Jimer Sweep

wso || i || Pz | off

Delay

DATAQUT1

cuout

REF CLK OUT

REF CLKIN

DATAINT

Parameters

¥ YV
> Comparator

> CDR

> Input Timing

> Analyzer

> Alignment Results

M1.Datainl

M1.Dataln1

M1.Datainl

M1.Dataln1

M1.Datainl

The principal parts are represented by blocks which are connected by
lines/arrows to show the relationship of the blocks. These blocks are

highlighted by the blue lines around block on mouse focus and the

corresponding parameters are displayed in the Parameters window. The
block may contain feature elements (for example, LF Jitter contain PJ and

rSSC). You can click on the respective button to enable the feature

elements. Once enabled, the feature elements are highlighted in blue
color.
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Channels

Displays the channels that are connected to the module. You can select
the channel on which you want to configure channel settings. You can
assign a different color to each channel so that they are easily identified.
For details, refer to Preferences Window on page 696.

M1 M8041A Channel 1

+ M1 M80471A Channel 1

M2 M8051A Channel 1

Using the Zoom Tool

The following figure shows the options provided by the zoom tool.

The zoom tools provide the following functionality:

The Zoom In button allows you to enlarge the block diagram to
view more details.

The Zoom Out button allows you to reduce the block diagram.
The Zoom Slider allows you to zoom in or zoom out the block diagram.
The mouse wheel also provides a quick alternative to the zoom control.
To zoom in and out using the mouse, hold down the [Ctrl] key while
you turn the mouse wheel. Each click, up or down, increases or
decreases the zoom factor by 25%.

The Fit to View button fits the width of the block diagram so that

the user does not have to scroll the block diagram to the right or to the
left.
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Understanding the System View
To understand the System View, let's divide it into the following sections:
Generator

The following section of the System View represents the generator
function:

Shortcut for Impairment

Jitter Source View Interference

HF Jitter LF Jitter Interference 1

DATA MOD IN

1SSC || PN 2 cmi DMI

DATAOUT1

Data Generation
PRBS 2*7-1

Data Generation Delay ’ State
Amplifier

It allows you to apply settings on the Data Out port or location (data
generator).

It includes the following blocks:

State - Click on the ﬂ button to enable the outputs of Data Out for
the selected channel. Once the outputs are enabled, the button
changes to “ON” n If you press the button again, it will turn the
state “OFF".

Jitter - Use this block to enable the jitter source of High Frequency
Jitter, Low Frequency and Sweep. For more details on jitter, refer to
Jitter Setup on page 379.

Intersymbol Interference - Use this option to enable/disable IS| feature.

Shortcut for Impairment Setup View - Use this shortcut to access the
Impairment Setup View. For more details, refer to Impairment Setup
View on page 206.
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Trigger

Data Generation
PRBS 24711

Interference - Use this block to enable the interference (CMI or DMI).
For details refer to Interference .

Amplifier - This block represents the current value of Data Out's
amplitude parameter. You can change the value by clicking on this
block and modify the respective parameter in the Parameters window.
Delay - Set the delay of the active edge of the data output.

Data Generation - Acts as the output port for the generator which may
be connected to the DUT.

The following section of the System View represents the trigger function:

TRIG OUT

Data Generation Output State

Timings  Amplifier

It allows you to apply settings on the Trigger Out port or location.

It includes the following blocks:

State - Click on the ﬂ button to enable the output of Trigger Output
for the channel. Once the output is enabled, the button changes to
“ON” . If you press the button again, it will turn the state “OFF”.
Amplifier - Use this block to set the parameters related to amplifier of
the trigger output.

Output Timing - Use this block to set the delay of the active edge of the
trigger output.
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Clock

The following section of the System View represents the clock function:

Jitter Amplifier State

HF Jitter

CLK MOD IN —
Pl (P2 | RJ [BUJ (§SSC | RN

Lo 100 mv
+1 -se

PLL Synthesizer REF CLK OUT
Intemal
5.0000 GHz
ssC REFCLKIN

Clock Divider
PLL Synthesizer

The clock function allows you to apply settings on the Clock Out port or
location. It includes the following blocks:

State - Click on the ﬂ button to enable the output of Clock Source.
Once the output is enabled, the button changes to “ON” . Ifyou
press the button again, it will turn the state “OFF”.

Jitter - Use this block to enable the elements of High Frequency Jitter,
Low Frequency. For more details on jitter, refer to Jitter Setup on
page 379.

Amplifier - Use this block to set the parameters related to amplifier of
the clock output.

Clock Divider - Use this block to set a factor on which the output signal
will be divided.

PLL Synthesizer - This block represents the currently selected clock
source. You can change the clock source by clicking on this block and
the modify the respective parameter in Parameters pane. To enable the
SSC state jitter source, click on the button. Once the SSC state is
enabled, the button changes to “ON” . This is how the bit rate is set.
For example, 5 GHz sets the bit rate to 5 Gb/s. If you press the button
again, it will turn the state “OFF”.
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Analyzer

The following section of the System View represents the analyzer function:

CDR ON/OFF
Switch CDR State

DATA Analysis

Differe_.

DATAIN
0mVy

Data Analysis Input Timing ~ Threshold

The Analyzer function allows you to apply settings on the Data In port or
location (analyzer). It includes the following blocks:

State - Click on the [l button to enable the CDR state. Once the CDR
state is enabled, the button changes to “ON” ﬂ For more details,
refer to CDR Setup for M8020A on page 464. If you press the button
again, it will turn the state “OFF”.

Threshold - Use this block to set the threshold of the input comparator.
Input Timing - Use this block to set input timing delay.

Data Analysis - Use this block to set input threshold and sampling point
delay.
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System View with M8062A Integration

This section describes the block diagrams provided by the System View
when M8062A is integrated with other modules of M8020A.

M8062A Configuration

The following steps describe the procedure for M8062A configuration:
Launch the M8070B software.

If the Modules View is not already opened, go to Menu Bar > System
and then click Module View.

Locate the M8062A module. The following figure shows an example of

Module View when an M8062A (M2) and an M8041A (M1) are installed in
the M8020A system:

Channel 1

Clk Gen DEIER)] Data Out Simulation Data In Data Out Simulation

Ref Clk Out Clk Out Trig Out SysOut A Sys Out B Cirl Qut A SysinA

SysinB ctrlin A Ctrlin B

‘ Configuration...
-~ @ O 32G BERT Disabled @

The M8062A module cannot be used standalone. It must be used in
combination with an M8041A module.

Click the Configuration... button present on the M8062A module.
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Configuration...

32G BERT Disabled

The M8062A Configuration dialog will appear as shown in the following
figure:

Make connections as shown above, then click "Enable”. Enable
NOTE: Changes in configuration will affect the pattern sequence settings.

Disable

Make the connections as described in the above figure.
Click Enable.

For the block diagram representation and interactively modify the
settings of the currently mode, switch to System View. To do so, go to
Menu Bar > System and then click System View.

System view for M8062A is available only when 32G mode is enabled.
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In 32G mode, access to some M8041A user controls are disabled to
facilitate software control of this configuration.

The following figure shows the System View of the M8062A module:

HF Jitter LF Jitter

sRJ (| P (| PUZ || RJ || BUY || /SSC || PN

300 mv DATA OUT
-8

Data Generation

100 mV
-se

REF CLK OUT
PLL Syntheaizer

Intemal
5.0000 GHz

DATA Analysis

In the M8062A System View, the principal parts are represented by blocks
which are connected by lines/arrows to show the relationship of the
blocks. These blocks are highlighted by blue lines around the block on
mouse focus. Parameters corresponding to the selected block are
displayed in the Parameters window, on the right. The block may contain
feature elements (for example, LF Jitter contains PJ and rSSC). You can
click on the respective button to enable the feature elements. Once
enabled, the feature elements are highlighted in blue color. For more
details, refer to System View on page 193.

M8000 Series of BER Test Solutions User Guide 201



4 User Interface - M8020A Display Views

In addition to the blocks that are described in the section System View on
page 193, the M8062A System View has the following new blocks:

Clean Clk Out - Half-rate, or divided, clock output with no applied
jitter.

Clk In - Pattern Generator clock input (half-rate). Connect to clock
output of M804TA.

Clock Source - Selects the clock source (CDR, System Clock or Clock
In) for the M8062A Dataln port (Analyzer).

CDR - Selecting "CDR" as the M8062A Dataln clock source enables the
Analyzer CDR, so that incoming data is sampled using the recovered
clock.

Auto Re-Lock - When this feature is enabled (the default setting) the
CDR will automatically re-lock when there is a loss of lock. When it is
disabled, the CDR will only attempt to re-lock when manually initiated
by clicking on the arrow next to the Auto Re-Lock On/Off button. It may
be necessary to perform a manual re-lock after a pattern change.

High Transition Density - For data patterns with high transition
density, such as 1010 pattern, the CDR may have trouble gaining lock.
Enabling the High Transition Density setting reduces the CDR's internal
gain to allow it to better lock on patterns with high transition densities.
It may be necessary to perform a manual CDR re-lock after a change in
the High Transition Density setting.

Optimize - After the CDR has gained lock, certain condition changes,
such as increasing applied jitter levels, can cause the analyzer to begin
to measure errors. Executing the Optimize function causes the CDR to
perform a finer alignment adjustment, which may result in a return to
an error-free measurement.

When using the Analyzer CDR, it may take a longer time to lock and

achieve BER=0 after a frequency change than with the other clock
sources.
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M8040A System View

The System View displays the block diagram representation of the
currently selected channel of the M8040A modules (M8045A and
M8046A). In addition, it also allows you to interactively modify the settings
for each channel.

The following figure shows the System View of channel 1 of the M8045A
module (M1):

PLL Synthesizer REF CLK oUT
Internal

50000 GHz REF CLKIN

HF Jitter LF Jitter L}l’
DATA MOD IN

e [[ s | o [ ][ o

BuJ || rSSC || PN PJ2

DATAOUT 1

Data Generation

PRBS 2*151

HF Jitter LF Jitter L.Jt

(=4 sRJ || PN ‘PJE ‘ RJ BUJ || 1SSC || PN
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The following figure shows the System View of the M8046A module (M2):

Sys CLK

Muttiplier

x2

DATA IN

The principal parts of the M8045A and M8046A System View are
represented by blocks which are connected by lines/arrows to show the
relationship of the blocks. These blocks are highlighted by blue lines
around the block on mouse focus. On clicking these blocks, the mostly
used parameters are available which can be configured using the
on-screen numeric keypad.

However, parameters corresponding to the selected block are displayed in
the Parameters window, on the right. The block may contain feature
elements (for example, HF Jitter contains PJ1, PJ2 and RJ). You can click
on the respective button to enable the feature elements. Once enabled,
the feature elements are highlighted in blue color. For more details, refer
to System View on page 193.
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M8O050A System View

The System View displays the block diagram representation of the
currently selected channel of the M8050A modules (MB009A, M8042A and
M8043A). In addition, it also allows you to interactively modify the settings
for each channel.

The following figure shows the System View of the of channel 1 of the
M8042A generator module (M2):

- System View %

M2M8042AChannel1 v Q@& ~f

HF Jitter

R RZ ORI BW asc R

Line Coding

NRZ

TRIG OUT 1

The principal parts of the System View are represented by blocks which
are connected by lines/arrows to show the relationship of the blocks.
These blocks are highlighted by blue lines around the block on mouse
focus. On clicking these blocks, the mostly used parameters are available
which can be configured using the on-screen numeric keypad.

However, parameters corresponding to the selected block are displayed in
the Parameters window, on the right. The block may contain feature
elements (for example, HF Jitter contains PJ1, PJ2 and RJ). You can click
on the respective button to enable the feature elements. Once enabled,
the feature elements are highlighted in blue color. For more detalils, refer
to System View on page 193.
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Impairment Setup View

The Impairment Setup View provides a tabular representation of the
Impairment Sources and their corresponding parameters for each
Data Out channel of the connected modules. This tabular visualization
helps you to view, compare and configure the Impairment Source
parameters for each channel in the same window.

How to Access the Impairment Setup View

The following are the two ways to access Impairment Setup View:

1 Through Menu Bar - Go to Menu Bar and then click System >
Impairment Setup View. The Impairment Setup View will appear as
shown in the following figure:

KEYSIGHT

File Applicati System Clock Generator Analyzer Patterns Measurements Utilities Window Help

% Modules View % npairment

Y impaimment Sources Glock and Trigger

0%

Low Frequency
High Frequency
Interference

Related Settings

Status Indicators
Generator Analyzer
Module Channel  Bit Rate
Output Jitter e CDR Unloc! Data L Error Ratio
BER 0.00e+00
BER 0.00e+00
BER 0.00e+00

) Global Outputs (@ o) £, [ Enable Impairments [ Enable SSC  Insert Error Preset All

2 Through System View - The Impairment Setup View can also be
accessed through the System View by clicking on the Open
Impairment View shortcut as shown in the following figure:
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Interference 1

DATA MOD IN

Open Impairment View

Features of the Impairment Setup View

In this tabular matrix of the Impairment Setup View, the rows consist of
the Impairment Sources, their corresponding options and their related
parameters. The columns represents channels Data Out, Clock and Trigger
parameters for each channel.

Columns

Each channel of a module is represented using a particular color code,
which form the column header and they correspond to the color-coding
used for that channel in the Modules View. See Module View on page 163.

You may rearrange the column headers by clicking and dragging a header
to the desired position.

For example, if you want to view the settings of M1Ch?2 first, then click and
hold the cursor on M1 Ch2, drag it to the right and release the cursor at
the desired position.

Clock and Trigger M1 Ch2 M1 Chi

[] Enable PJ1 [¥] Enable PJ1 Enable PJ1

[] Enable PJ2 ["] Enable PJ2 [] Enable PJ2

[] Enable rSSC [] Enable rSSC [] Enable rSSC

The Impairment Setup View will now show the channel position as shown
in the following figure:
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Clock and Trigger M1 Chi M1 Ch2

[] Enable PJ1 [¥] Enable PJ1 [] Enable PJ1
[] Enable PJ2 [] Enable PJ2 [] Enable PJ2

[] Enable rssC ["] Enable rssc [] Enable rsSC

Under each column's header, there are Low Frequency (LF) and High
Frequency (HF) usage indicator. The Clock and Trigger has a Low
Frequency indicator only. The following figure shows LF and HF indicator
for channel 1 of module T (M1 Ch1):

M1 Chl

These indicators display how much low frequency and/or high frequency is
applied on each channel in percentage.

Rows

The Impairment Sources form the rows in the tabular matrix and have a
hierarchical structure. To expand and view the options, click 3 to the left
of each Impairment Source.

p Low Frequency

} High Frequency

p Interference

} Related Settings

The following list shows the Impairment Sources and their respective
options that are available in the Impairment Setup View.

1 Low Frequency (Jitter)
a RJ
b rSSC

208 M8000 Series of BER Test Solutions User Guide



User Interface - M8020A Display Views 4

2 High Frequency (Jitter)
PJ1

RJ2

BUJ

RJ

sRJ

Sweep

S ® Q O T 9

3 Interference
a ISl
b CMI
c DMI
4 Related Settings
a SSC
b Clk/2 Jitter
You can view, compare and even to configure the values of Impairments
Source parameters for each channel. For more details on these

Impairment Sources and their respective parameters, please refer to the
chapter Setting up Generator on page 315.

Viewing Options in the Impairment Setup View

The Impairment Setup View provides the following viewing options:
Collapse All
This is the default viewing option of the tabular view.

Click on the E button to collapse the Impairment Sources rows,
such that only the top-level hierarchy is displayed. In other words, in
this view option, the options under each Impairment Source for the
corresponding Data Out, Clock and Trigger of a channel are hidden.

? Impairment Sources Clock and Trigger

- —
= T |

Low Frequency
High Frequency

Interference

Related Settings
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Expand Level 2 Groups
This is one-level expansion of the tabular view.

Click on the E button to view options available under Impairment
Sources. This view allows you to enable/disable the Impairment
Sources options for corresponding channel.

Y impairment Sources Clock and Trigger

L3

4 Lc:wF_ Expand Level 2 Groups

4

4

PJ1 | [4] Enable PJ1 [7] Enable PJ1 [7] Enable PJ1
[] Enable PJ2 [] Enable PJ2 [] Enable PJ2

[] Enable rSSC [[] Enable rsSC [[] Enable rsSC

4 High Frequency

»
»
»
»
»
»

210

PJ1 [#] Apply PJ1 from M1 Ch1 [] Enable PJ1 [] Enable PJ1
[¥] Apply PJ2 from M1 Ch1 [[] Enable PJ2 [[] Enable PJ2
[] Apply BUJ from M1 Ch1 [[] Enable BUJ [[] Enable BUJ
RJ [] Apply RJ from M1 Ch1 [] Enable RJ [] Enable RJ
sRJ

Sweep

Expand All
This is two-level expansion of the tabular view.

Click on the E button to view the parameters and the
corresponding values for each option under the Impairment Sources.
This view provides a full view of impairment setup view. Using this view,
you can either enable or disable the Impairment Source options and
also modify the parameter's value for each channel.
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7 Impairment Sources Clock and Trigger
>y

4 Low Frequer
Expand All

4 PN [] Enable PJ1 [] Enable PJ1 [] Enable P11
Frequency 1.0000 kHz 1.0000 kHz
Amplitude 0.0 mul 0.0 mul

Frequency 1.0000 kHz 1.0000 kHz 1.0000 kHz
Amplitude 0.0 mul 0.0 mul 0.0 mul

Frequency
Amplitude

4 High Frequency

Frequency 10.000 MHz

Amplitude 0.0 mul

How to set parameters in Impairment Setup View

To enable an option for an Impairment Source corresponding to a Channel
or Clock and Trigger, select the check-box for the corresponding setting.
To disable the option, unselect the check-box. The following shows an
example how to enable the PJ option:

Some options available under the impairment sources are dependent on
each other, such that enabling one or more option disables other options.
Hover the mouse cursor on the tabular cells to understand the relational
impact of such options, as shown in the example below.
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? Impairment Sources Clock and Trigger

N
- -

4 Low Frequency
| 3 [¥] Enable PJ1 [¥] Enable PJ1 [¥] Enable PJ1
p P2 [] Enable PJ2 [] Enable PJ2 [] Enable PJ2

[¥] Enable rSSC [] Enable rSSC [] Enable rSSC

[¥] Apply PJ1 from M1 Ch1 [] Enable PJ1 [] Enable PJ1
[¥] Apply PJ2 from M1 Ch1 [] Enable PJ2 [] Enable PJ2
[] Apply BUJ from M1 Ch1 [] Enable BUJ [] Enable BUJ

[¥] Apply RJ from M1 Ch1 [] Enable RJ [] Enable RJ

L3

LR RJ and BU.J cannot be used, if sRJ is enabled.

p Interference

The following are the dependencies which should be followed while
configuring parameters:

Sweep cannot be enabled if PJ is enabled.

sRJ cannot be used if BUJ is enabled.

RJ and BUJ cannot be used if sRJ is enabled.
PJ and PJ2 cannot be used if Sweep is enabled.

High Frequency Jitter profile of Clock and Trigger Out are controlled by
Data Out of channel 1 as shown in the following figure:

4 High Frequency
[ Apply PJ1 from M1 Ch1 [¥] Enable PJ1
10.000 MHz

0.0 mul

[#] Apply P32 from M1 Ch1 [¥] Enable PJ2

10.000 MHz

Amplitude 0.0 mul
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The SSC can be enabled/disabled for all Data Out channels by a single
option as shown in the following figure:

S

0.500 %
Frequency 33.000 kHz

The option to either enable or disable SSC feature is available under
Clock and Trigger column.

The Impairment Setup View also allows you to modify the parameter
values. Depending upon whether the keypad option is enabled or disabled,
the parameter values can be modified in the following ways:

When the keypad is enabled: In this case when you click on the values
which you want to maodify, an on-screen numeric keypad appears as
shown in the following figure:

? Impaimment Sources Clock and Trigger M1 ch1

FPE 4 = “= 0
- 0%

4 e |

Aceptae Range From 100 Hzlod0 i

Frequency S 1.0000 kHz 1.0000 kHz | A v X
Amplitude 0.0 mul

Frequency 1.0000 kHz

Freque: 33.000 kHz
Either type-in the values using the keyboard or use the on-screen
numeric keypad to modify these values.

For more details on how to use the on-screen numeric keypad, refer to
On-Screen Numeric Keypad on page 155.

When the keypad is disabled: In this case, you are directly allowed to
type-in the values using the keyboard.
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How to Use Filters

Filters can be used to select the items to be displayed in the Impairment
Setup View. In other word, it helps you to hide the items which are not
required in the Impairment Setup View.

To apply filters, click on the ﬁ icon. This opens Items To Display
window as shown in the following figure:

Items To Display

~ [ Channels
[#] Clock and Trigger
[ M1chl
[ M1cCh2
[ M2ch
[ M2 ch2

v [¥] Parameters

[#] Deviation

[#] Frequency
[¥] Amplitude
[#] Polynom

[7] PRBS Rate
[ Filter Type

[#] Low Pass Filter

[#] High Pass Filter

By default, all items (Channels and Parameters) in the Items To Display
window are selected. However, you can select/unselect the check-box to
show/hide the items. The changes are immediately reflected in the
Impairment Setup View. For example, upon selecting M1 Ch1, M1 Ch2
under the Channels list and PJ under Jitter Types, the Impairment Setup
View appears as shown below:
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Impairment Sources

- —
= T |

4 Low Frequency
4 PN [[] Enable PJ1 [] Enable PJ1
Frequency 1.0000 kHz

Amplitude 0.0 mul

PJ2 [] Enable PJ2 [] Enable PJ2

It is mandate to select at-least one channel. Failing this will display a
message on the Impairment Setup View window that no channels are
selected.

Notice that the . icon appears on the top right of the Impairment
Setup View which indicates that the filter has been applied.

If the channels are selected but their corresponding parameters are not
selected, a message that no parameters are selected will be displayed.

Impairment Sources Clock and Trigger

- .
- - -

4 Low Frequency

4 PN [] Enable PJ1 [] Enable PJ1

The . icon also appears in front of each item whose corresponding
parameters are not selected. If you move the mouse pointer on this icon, a
tool-tip message is displayed as shown in the following figure:

Impairment Sources Clock and Trigger
>

av—
et |

4 Low Frequency

4 PN a [] Enable PJ1 [] Enable PJ1

Some parameters are not selected to be displayed.
Click on filter icon on top left to select items to be displayed.
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Impairment Setup View Support by the M8050A System

The Impairment Setup View provides a tabular representation of the
Impairment Sources and their corresponding parameters for each
Data Out channel of the connected module. This tabular visualization
helps you to view, compare and configure the Impairment Source
parameters for each channel in the same window.

The M8050A system includes the M8009A clock and M8042A pattern
generator modules. This section describes the behavior of Impairment
Setup View when the Configuration Mode of the Ch Clk Out 2 of the
MB8009A module is selected as either Module Clock or Forwarded Clock.

Here is the Impairment Setup View when the Configuration Mode is
selected as Module Clock:

7 Impairment Sources

Low Frequency
High Frequency
Interference

Related Settings

In this mode, the Impairment Setup View will display a tabular
representation of the Data Out channels (M2 Ch1 & M2 Ch2) along with
their corresponding parameters.

Here is the Impairment Setup View when the Configuration Mode is
selected as Forwarded Clock:

'7 Impairment Sources M1 ChClkOut2

0%
0%

Low Frequency

Interference

Related Settings
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In this mode, the Impairment Setup View will display a tabular
representation of the Forwarded Clock Out (M1.ChCLKOut2) of the
M8009A module and Data Out (M2 Ch1) channel of the M8042A module
and their corresponding parameters.

For details on how to configure parameters, refer to the section
Impairment Setup View on page 206.
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Group View
The Group View allows you to:
Add/remove ports of a group.
Set the properties of functional block of a group.
How to Launch Group View
The Group View is automatically launched when you create a group from
the Module View. For details, refer to Creating Groups in the Module View
on page 192.
However, you also launch the Group View from the main GUI. To do so:
Go to the Menu Bar > System and then select Group View.
The Group View will appear as shown in the following figure:
% Modules View s Grouf
. 'i%.) Hide Edit Options
Parameters -
v Test _! X ¥ Yv
Channel 1
g Data In Data Qut \ Data In Data Qut
The Group View includes the following elements:
Tool bar
Group View
218
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Tool bar
The tool bar includes the following elements to perform specific functions:
Table 52
Elements Name Description
Create New Opens the System Group Editor which allows you to
Group create a new group. For more details, refer to
Create New Groups in Group View on
page 220.
Show Use this toggle button to show functional blocks or
Functional locations in a group.
Block in Group
Show Edit Use this toggle button to show/hide the group edit
Options options.
Edit Existing Opens the System Group Editor which allows you to
Group edit the group. For details, refer to Edit Existing
Group on page 222.
This icon is only visible when the group is in the edit
mode.
Delete Group Deletes the group.
Group View

The Group View allows you to create, edit and delete a group. In addition,
it also allows you to set the properties of functional block of the group.
These features are further described in the upcoming sections of this
chapter.
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Create New Groups in Group View

To create a group in Group View:

Click [f] New Group icon available on the tool bar. This will open the
System Group Editor.

Select the ports or locations from the left side the System Group Editor
and the preview of selected ports or locations will appear on right side.
See the following figure:

KEYSIGHT
Select locations 1o be grouped Grouped Locations
Channel 1 Channel 1
Clk Gen Data In Data Out Simulation = Data In Data Out DataIn Data Out
Channel 1

Data In Data Out simulation | Ref Clk Out Dataln Data Out

Clk Out Trig Out SysOutA  SysOutB ®

ctrloutA sysinA SysinB cilinA

CtriinB

Data In Data Qut Simulation

Data In Data Out simulation ctiloutA @

Ctrlin A CtrlinB

Group Name: | Testl Create cancel

Type a group name in the provided field and click Create. A new group
will be created under that name.

Show Function Block/Location in Groups
The Group View allows you to set the group properties either through
functional blocks or through locations in the group.

(&)
You can click M=l jcon to switch to show functional blocks in the group.
See the following figure:
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Parameters -

¥ Y

The group is represented in the form of functional blocks available in the
group. Once you click on the function block, the respective properties of
the functional block are visible in the Parameters window. You can now set
the properties of each functional block.

. . .
You can click k=4 icon to switch to show locations in the group. See the
following figure:

Hide Edit Options
Parameters ===
Test ) { X ¥ Y &
Channel 1 > Comparator M1.Dataln1
s > CDR M1.Dataln1

Data In Data Out Data In Data Out
> Input Timing M1.Datalnl

> Analyzer M1.Datalnl
o~
= Data In Data Out Data In Data Out > Alignment Results M1.Dataln1

The group is represented in the form of ports or locations available in the
group. Once you click on the port or location, the respective properties of
the port or location block are visible in the Parameters window.

The main advantage of the Group View is that it allows you to set the
properties patterns/sequence of similar ports at once.
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However, if you set the properties of the similar ports or locations that
exists in different channels of a group, the properties of the ports or
locations will not be applied. If you try to group the properties by clicking
on the header of Group View, the corresponding value in the Parameters
window will either be blank or show “?”.

See the following figure:

Hide Edit Options

Parameters =

Test _! X V Y.

Channel 1 By

= Data In Data Out Data In Data Out Unit

PJ1 State
[~ ]
= Data In Data Out Data In Data Out PJ1 Amplitude (p-p)

PJ1 Amplitude (p-p)

PJ1 Frequency 10.000 MHz

Values not applied in
Parameters window

In this situation, you have to specify the property’s value which will be later
applied to both ports or locations.

Edit Existing Group

To edit an existing group;

Click on the Edit Existing Group icon. This will open the System
Group Editor window.

Select the ports or locations from the left side of the System Group
Editor and the preview of selected ports or locations will appear on
right side. See the figure below:
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Clk Gen

Data Out
Sys OutA

CirlIn A

Data In Data Out

CtrlInB

Group Name: | Test

Delete a Group

Channel 1

Data Out

Simulation

Sys OutB

CtrlInB

Data Out

Simulation

Select locations to be grouped

Simulation

Ref Clk Out

Ctrl Out A

Simulation

Ctrl Out A

Clk Qut

SysinA

ctrlin A

@

User Interface - M8020A Display Views

Grouped Locations

Channel 1

3

Datain Data Out Data In

s ﬂﬂ
=| Dpatain Data Out Dataln

You can also delete a group. To do so:
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Data Out

Data Out

Cancel

Click on the n Delete Group icon. It will open a Delete Group
message box.

Click Delete. The group will be removed from the view.

Click OK. The group will be edited. However, if you provide a new group
name in the provided field and click OK, a new group will be created
under that name.
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Setup View

The Setup View shows the block diagram of the pattern generator and
error detector to provide a simple overview of the most important
instrument settings at a glance.

How to Access the Setup View

The Setup View can be accessed on clicking the Setup View tab, once the
M8070B software is launched. It can also be accessed through Menu Bar.
Go to Menu Bar and then click System > Setup View. Please note that the
Setup View user interface is different for each system, depending upon
the connected modules. The following figure shows an example of the
Setup View for M8020A system (M8041A and M8051A):

KEYSIGHT

File Application System Clock Generator Analyzer Patterns Measurements Utilities Window Help

?",& Modul

More Ports Presetall | Q@ —f 7% [

Giobel Outputs (I
Clock and Pattern Generator Analyzer-Detector

11
Clock Generator Outpy DATAIN 1

> o | Th

[m]

Status Indicators
Generator Analyzer
Module Channel  Bit Rate
Data Output Jitter SSC Stoppes Data CDR Un Data Lo Symbol Sync La Stoppec Error Ratio
5.0000 Gb/s  1:PRBS 2*7-1 1:PRBS 2°7-1 BER 0.00e+00
5.0000 Gb/s  1:PRBS 2'7-1 1:PRBS 2"7-1 BER 0.00e+00
5.0000 Gb/s  1:PRBS 2*7-1 1:PRBS 2*7-1 BER 0.00e+00

5.0000 6b/s  1:PRBS 2'7-1 1:PRBS 2*71 BER 0.00e+00

Los®) Global Outputs (IS [/ Enable Impairments [7] Enable SSC Insert Error Preset All
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Similarly, you can access the Setup View for M8020A/M8040A/M8050A
system which can include M8041A, M8042A, M8009A, M805TA, MBO62A,
M8043A, MB045A, MB04BA, M8199A, M8199B, M8194A, M8195A,
M8196A, clock recovery and real-time oscilloscope that can be controlled
by M80708B.

Understanding Setup View

The Setup View interface includes a toolbar, a block diagram and a
parameter window. All these GUI elements are described in the following
section.

The information about the GUI elements such as buttons and text fields,
where the user inputs are required, are provided in the form of tooltip.

Toolbar

More Ports

The drop-down option allows you to configure the ports which are not
available in the Generator or Analyzer blocks. On selecting a port, the
respective parameters are displayed in the Parameters window.

%h‘!udules View % ew X
More Ports Preset All Q @ -k 7a% [33]

Parameters
Clk Gen

AY

Ref Clk Out v Synthesizer Mi.clkGen *

Clock and Fattem Analyzer-Detector

hannel 1

Source Internal
clk out
Reference Freque... Internal 1001 ~

Trig Out slization oF Frequency 5.0000 GHz

1.0000E3 Period 200.00 ps
Sys Out A =
ez v SSC M1.ClkGen
COR.. Sme 7] Reaan

Sys Out B Aurto Alignment Manual Alignement SSC State

Deviation 0.500 %

ot et & R 7

Frequency 33.000 kHz
BERO.00e:00

Type Down Spread

Profile Triangular v

Source
Selects the trigger source of the instrument

:TRIGgerSOURce "M1.CIkGen' INTemal

-TRIGger:SOURce? 'M1.ClkGen"
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Preset All

This option opens the “Preset Instrument State” dialog which resets
the instrument state to factory default settings. For details, see section
“Preset Instrument State” in the File Menu on page 128.

Zoom Tool
The following figure shows the options provided by the zoom tool.

The zoom tools provide the following functionality:

The Zoom In button allows you to enlarge the block diagram to
view more details.

The Zoom Out button allows you to reduce the block diagram.

The Zoom Slider allows you to zoom in or zoom out the block
diagram.

The mouse wheel also provides a quick alternative to the zoom
control. To zoom in and out using the mouse, hold down the [Ctrl]
key while you turn the mouse wheel. Each click, up or down,
increases or decreases the zoom factor by 25%.

The [BH| Fit to View button fits the width of the window so that the
user does not have to scroll the block diagram to the right or to the
left.

Block Diagram

This section shows the block diagram of the “Clock and Pattern Generator”
pane and the “Analyzer-Detector” pane which is connected via a DUT
Control.... Each pane displays the functional blocks and their frequently
used parameters. You can configure these basic parameters to perform a
measurement.

The user interface provided by the block diagram provides the following
features:

Channel Selection - The channel selection for the Generator or
Analyzer can be made using the drop-down list. Depending upon the
selected channel, its corresponding block diagram will be displayed.

M1 M8041A Channel 1

Please ensure to enable the outputs by clicking on the Global Outputs
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AEHLIRSET Y button. The same can be done by clicking on the

Global Output button present on the status bar.

Parameters Window - Once, the channel section is made, you can
configure the basic parameters of each functional block. However, you
can also view and configure the detailed parameters on clicking the
H button, available at the top right of the block. All the parameters
related to that functional block will be displayed in the Parameter
window.

Parameters
AY.m

v Synthesizer Mi.ClkGen

Analyzer-Detector

M1 MS041A Channel 1

Source Internal
Reference Freque... Internal 100 1
Frequency 5.0000 GHz

1.000083 Period 200.00 ps:
el v ssC Mi1.ClkGen
oo 27 hesan

[T — H SSC State - )

Clock and Pattern Generator pane

The “Clock and Pattern Generator” pane display the functional blocks
which are related to clock generation and pattern generator. It may
include Clock Generator, Clock Output, Trigger Output, Impairments,
Pattern Data and Data Out 1 for a given channel. However, these
functional blocks may vary, depending upon the type of module. In
case of M8046A, the Data Out functional will show an additional
Coding parameter. Similarly for other modules such as M8062A or
AWG modules (M8194A/M8195A/M8196A), the functional blocks may
vary depending upon the channel selection.

Analyzer-Detector pane

The “Analyzer-Detector” pane display the functional blocks like DATA In
which are related to error detection. It may include, Threshold,
Equalization, CDR, depending upon the connected modules. For
example, the CDR option will not be available for M8046A analyzer.
This pane also provides access to various measurements which are
supported by the selected analyzer channel. For example, the eye
diagram and output level measurements will not be available for
MB8046A analyzer.
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GUI Elements Description

The various GUI elements which are available in the block diagram are
described below:

Check-Box - You can use the check-box feature to enable/disable the
feature such as Enable SSC, Enable CDR, etc. The following is an
example of Enable SSC check-box:

[#] Enable SSC (Global)

Toggle Button - You can use to the toggle button to the enable the
outputs such as clock output, trigger output, etc. The following is an
example of Global Output button.

Global Qutputs

Command Button - You can also use the command buttons such as
Break, Restart and Sync to perform some actions. The following is an
example of Restart button:

Buttons that opens another window - There are some buttons which
takes you to another window such as Deemphasis..., CDR...., DUT
Control.... When you click on these buttons, they open with the
respective window/parameters. The following is an example of button
which take you to Impairment View window:

Impairment View...

Status Information - Depending upon the analyzer's performance, this
option provides the current status of the analyzer such as stopped CDR
unlocked, sync loss, etc. The following is an example of analyzer status
when there is a sync loss:
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Analyzer Status :

Sync Loss A

Measurement Selection - Use this drop-down list to select the
measurement. The measurement will be provided depending upon the
selected analyzer channel.

Measurement Views

Status Indicator for Calculated BER/SER - Indicates the status of the
calculated BER/SER.

BER 0.00e+00

Measurement Preview - Display the measurement preview of the
currently run measurement. If you have already run the measurement
once, it will show the status of last run measurement. You can
double-click on the measurement preview to open the measurement
window, provided the instance of that measurement is not closed. The
following figure shows an example of measurement preview when the
Jitter Tolerance measurement is executed.

Measurement Views

BER 0.00e+00

Jitter Tolerance 1
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How to perform a basic measurement

Follow the given steps to perform a basic measurement using a Setup
View:

1
2

Open the Setup View window.

From the block diagram, select the channel for the “Clock and Pattern
Generator” and “Analyzer-Detector” pane.

Use the available functional blocks to configure the required
parameters for the “Clock and Pattern Generator” and
“Analyzer-Detector” pane.

Click Auto Align button to start the BER threshold auto alignment.
Click Manual Alignment... button, in case the manually aligning of the
sampling point is required.

Select the measurement. It will take you to the respective
measurement window.

Run the measurement. You will see the measurement preview on the
“Analyzer-Detector” pane.
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Controlling M8194A, M8195A, and M8196A AWG(s) from M8070B User Interface

The M8070B system software allows you to control AWGs (M8194A,
M8195A, and M8196A) along with the M8020A/M8040A modules. Once
the M8194A/M8195A/M8196A AWG module is installed into an AXle
chassis, it can be accessed via the M8070B software. Ensure that you have
latest version of M8070B software installed in your system.

To access M8194A, you should have the latest version of M8070B (7.0 or
above) and M8194A (Rev 1.2.5.0 or above)

To access M8196A, you should have the specific version of M80708B (3.4 or
above) and M8196A SFP (Rev 2.0.2.0 or above).

For complete details on M8194A Arbitrary Waveform Generator, visit
www.keysight.com/find/m8194A.

For complete details on M8195A Arbitrary Waveform Generator, visit
www.keysight.com/find/m819bA.

For complete details on M8196A Arbitrary Waveform Generator, visit
www.keysight.com/find/m8196A.

AWG(s) in Module View

Once the AWG integration is done, you will see an AWG module entry in
the Module View. The following figure shows the Module View of
M8194A/M8195A/M8196A AWG:

Patterns  Measurements  Utilities Window  Help

Parameters
Auto y v ¥
n.. yY
Data Out ata /ster s -
M1: Module Auto Update is E

Channel 1| Channel 2 > Line Coding M1.Dataoutl
Auto . ¥
. Update Configuration... y
clk Gen Data Out Data Out Data Out System Trig In Eventin  Event Config & ] SR
> asis

M1.Dataut1

M1.DataOut1
Auto

Configuration...
clk Gen Data Out Data Out Data Out Data Out Update — gt

M1.DataOut1
M1.DataOut1

M1.Dataut1
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Automatic Module Update in AWG(s)

The Automatic Module Update feature enables you to turn the automatic
module updates ON or OFF. This feature is available on the right-side of
the module or under the System parameters.

The following parameters are available for System:

Configuration: The Configuration function has the following
components:

M1: Module Auto Update is

~ Configuration

Automatic Module Update

Module Update Pending

Automatic Module Update: Enables or disables the automatic
module updates. The same can be done by clicking the Auto Update
button present on the Module View of AWG module.

Auto
Update

When the Automatic Module Update parameter is enabled, the
modules state updates automatically, whenever a property is
changed.

When the Automatic Module Update parameter is disabled, the
time intensive operation's execution defers for parameter changes.
Depending on the module type, this may disable some or all the
property updates. Additionally, it can also disable the dynamic
parameter limit calculations, which can trigger the Auto Correct
Confirmation dialog when the module updates.

Module Update Pending: Applies the currently configured software
state into module. This can also be done using the Apply
button next to the Automatic Module Update ON/OFF toggle
button. The same can be done by clicking the [l Apply button
present on the Module View of AWG module. The orange [ Apply
button indicates that the module update is pending.
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This parameter cannot be changed directly. When the Automatic Module
Update parameter is enabled, the Module Update Pending parameter
changes to OFF automatically.

The module update pending indication will not detect the changes done
to (externally) referenced files or when bypassing the user interface. An
example of this effect is a pattern file which is edited while being
referenced by a sequence bound to the concerned module. Another
example is a selected S-Parameter file which is modified directly on the
file system.

To update the module in these cases, it is necessary to perform a full
module update by triggering the module update command.
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M819xA Configuration

This section describes the steps to configure M8194A, M8195A, and
M8196A AWGs.

M8194A Configuration

1 Click the Configuration... button. Depending upon the available
channels in M8194A, the M8194A Configuration dialog will appear.
The following figure shows the M8194A Configuration dialog when
four channels in M8194A are available:

our Channel Internal Memory

() Interference Source

Déscﬁption:
Symbol Rate Range: 256 MBd ... 113 GBd
Channel Memory Mode

1 Internal
Internal

2
3 Internal
4 Internal

Enable Cancel

2 Click on the radio button to select the memory mode. The following
modes are available:
Four Channels Deep Memory: The Data Out locations of all four

channels will be sourced from extended memory. The data range in
this mode is 256 MBd ... 113 GBd.

Interference Source: The Data Out locations of all channels are
used to generate interference (Sinusoidal Interference and/or
Random Interference).

3 Click Enable.
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M8195A Configuration

M8195A Configuration option is not available for M8195A (Rev 1).

1 Click the Configuration... button. Depending upon the available
channels in M8195A, the M8195A Configuration dialog will appear.
The following figure shows the M8195A Configuration dialog when
four channels in M8195A are available:

%) One Channel Deep Memory
‘wo Channel Deep Memory
Four Channel Deep Memory
() Interference Source
() Modulated Clock and Interference Source
Description:
Symbol Rate Range: 256 MBd ... 32.5 GBd
Channel Memory Mode

1 Extended
Internal

2
3 Internal
4

Internal

Enable Cancel

2 Click on the radio button to select the memory mode. The following
modes are available:

One Channel Deep Memory: The Data Out location of one channel
will be sourced from extended memory and the other channels will
be sourced from module internal memory. The data range in this
mode is 256 Mb/s ... 65 Gb/s.

Two Channels Deep Memory: The Data Out locations of two
channels will be sourced from extended memory and the other
channels will be sourced from module internal memory. The data
range in this mode is 256 Mb/s ... 32.5 Gb/s.
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Four Channels Deep Memory: The Data Out locations of all four
channels will be sourced from extended memaory. The data range in
this mode is 256 Mb/s ... 16.250 Gb/s.

Interference Source: The Data Out locations of all channels are
used to generate interference (Sinusoidal Interference and/or
Random Interference).

Modulated Clock and Interference Source: Channels are used to
generate modulated clock and interference source.

3 Click Enable.

M8196A Configuration

1 Click the Configuration... button. Depending upon the available
channels in M8196A, the M8196A Configuration dialog will appear.
The following figure shows the M8196A Configuration dialog when
four channels in M8196A are available:

(@) Four Channel Internal Memory

| Interference Source

"[.)Iescﬁption:

Symbol Rate Range: 256 MBd ... 60 GBd
Channel Memory Mode
1 Internal

Internal

2
3 Internal
a4

Internal

Enable Cancel

2 Click on the radio button to select the memory mode. The following
modes are available:

Four Channels Deep Memory: The Data Out locations of all four
channels will be sourced from extended memory. The data range in
this mode is 256 Mb/s ... 60 Gb/s.

Interference Source: The Data Out locations of all channels are
used to generate interference (Sinusoidal Interference and/or
Random Interference).

3 Click Enable.
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Configuring AWG(s) Parameters

The M8194A/M8195A/M8196A AWG has the Data Out and Clk Gen ports.
You can use the Parameters window to configure these ports.

M8000 Series of BER Test Solutions User Guide

Line Coding - Sets the line coding as NRZ or PAM4.
Amplifier - The Amplifier function has the following components:

Output State - Enables or disables the state of the output.
Termination Voltage - Sets the external termination voltage.
Amplitude - Sets the amplitude of the output signal.

Offset - Sets the offset voltage of output signal.

High - Sets the high voltage of output signal.

Low - Sets the low voltage of output signal.

Pulse Shaping Filter - Sets the filter type used on the waveform.

For M8194A, the filter type choices are Gaussian, Raised Cosine,
and Root Raised Cosine.

For M8195A, this parameter is not available.
For M8196A, the filter type choices are Gaussian and Raised Cosine.
Depending upon the specific filter used, the waveform gets

properties like transition time or roll-off factor.

Roll-Off Factor - Sets the roll-off factor for the raised cosine pulse
shaping filter. This parameter is only available in M8194A and
M8196A.

Transition Time - Sets the transition time (20%/80%) of data output
signal. This parameter is only available when the option Gaussian is
selected under the Pule Shaping Filter.

Crossover - Sets the data's crossover percentage.

Fast Amplitude Change - Enables or disables the amplitude change
without waveform recalculation and download. This option can be
enabled for new optimization and can be disabled to have existing
programs behave exactly as now. You can use the download
waveform option [ to download the waveform at any time.

This option is applicable when:
Amplitude is above 80mV.
Only Rl or SI (Single-tone) is enabled.

This option is available only when the Interference Source option is
selected in the Configuration dialog box. For more information, refer
to M819xA Configuration on page 234.
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Deemphasis - Sets the deemphasis values in terms of coefficient
values. The number of pre and post cursor depends on the BERT
model. For details, see Deemphasis Signal Generator on page 337.

Output Timing - Sets the delay of the output data signal.
HF Jitter- Enables and sets the high frequency jitter.
Embedding - Sets the S-Parameter for embedding.

De embedding - The De embedding function has the following
components:

Channel Specific - Applies channel specific correction of the
amplitude and phase using an internal calibration.

Standard Cable - Defines whether the signal should be
pre-distorted considering the properties of the standard cable set.

S-Parameter State - Enables/Disables S-Parameter compensation.

S-Parameter Profile - Selects the S-Parameter profile. It also allows
you to import and export a S-Parameter profile.

S-Parameter Output Port - Selects the output port in S-Parameter
profile.

S-Parameter Input Port - Selects the input port in S-Parameter
profile.

Clk Gen - The Clk Gen port has the following components:
Synthesizer - Used to set data rate frequency and period.
SSC - Controls the state of the SSC jitter source.

Channel Configuration - The Channel Configuration function has the
following components:
Channel Coupling - The channel coupling provides the flexibility to
couple the two channels. Depending upon the availability of
channels in a module, the channels can be coupled in the following
ways:
Four channel Module: Channels 1/2 and Channels 3/4

Two Channel Module: Channels 1/4
Use the drop-down option to select the channels. For example,
selecting “1/2” will couple channels 1 and 2. Once the channels are
coupled, the parameters values will be identical across both
channels.
Select “None’, if channel coupling is not required.

Physical connection changes are required for the channels to be
coupled. Ensure to terminate the unused output ports with 50 Ohms.
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Random Interference: The Random Interference function has the
following components:

RI State: Enables or disables Random Interference.

Rl Mode: Sets the mode of the output signal. The available options
are:

Common Mode - In this case, Common Mode Random
Interference will be generated using non-inverted port of
coupled channels.

Differential Mode - In this case, Differential Mode Random
Interference will be generated using non-inverted port of
coupled channels.

RI Amplitude (RMS): Sets the amplitude of the output signal for
random interference in Vrms.

Note that the value of RI Amplitude will also reflect in the Amplitude
parameter of the Amplifier functional block. The total amplitude
across all enabled states [RI (p-p), SIT (p-p), SI2 (p-p)] must be
between 0 to 995 mV.

The Rl Amplitude V (p-p) will change when changing Rl amplitude
(Vrms) or the crest factor change (Vpp = CF(linear)*Vrms).

Crest Factor unit: Used to set the random interference crest factor
unit type. Following unit types are allowed:

Linear: This is the default setting. Select this unit to specify the
crest factor as voltage ratio.

Logarithmic: Select this unit to specify the crest factor in dB.

RI Crest Factor: Used to set the random interference crest factor
value in dB or as voltage ratio depending on the currently selected
crest factor unit type. This is defined as peak value.

RI Highest Frequency: Used to set the random interference high
frequency in Hz.

RI Lowest Frequency: Used to set the random interference low
frequency in Hz.

Sinusoidal Interference: The Sinusoidal Interference function has the
following components:

Sl State (1/2): Enables or disables Sinusoidal Interference. The
available options are:

S| Mode (1/2): Sets the tone mode of the output signal. The
available options are:
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Common Mode - In this case, Common Mode Sinusoidal
Interference will be generated using non-inverted port of
coupled channels.

Differential Mode - In this case, Differential Mode Sinusoidal
Interference will be generated using non-inverted port of
coupled channels.

S| Frequency (1/2): Sets the frequency of the output signal for tone
mode.

The Frequency option is obsolete now. The SI1 Frequency acts as
Frequency (old) when SI2 state is disabled.

When the SI1 State option is enabled, and the SI2 State option is
disabled, then the following frequency ranges are applicable for SI1
Frequency:

For M8194A - 160KHz to 45GHz

For M8195A - 320KHz to 25 GHz

For M8196A - 160KHz to 32 GHz
When both the SI1 Frequency and SI2 Frequency options are enabled,

then the frequency range for the AWGs (M8194A, M8195A, and M8196A)
is TMHz to 12GHz. This is multi-tone behavior.

S| Amplitude (1/2) (p-p): Sets the amplitude of the output signal for
tone mode.

S| Phase (1/2): Sets the phase of the output signal for tone mode.
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Modulated Clock and Interference Clock for M8195A

For M8195bA, channels are used to generate modulated clock and
interference sources. When the Modulated Clock and Interference Clock
mode is selected, AWG channel T and channel 2 will be used for the
modulated reference clock. Channel 1 is used for the clock signal and
channel 2 is used for pulse signal. The pulse signal is can be used for
triggering the scope while advancing from one segment to another.
Channel 3 and channel 4 will be used for Rl and SI.

Channel 1 has the following components:

v Modulated Reference Clock M1.DataOut1

Clock State @

Shape USB410G v

Test Point TP3' v
Configure Settings

Carrier Frequency

Bandwidth

Clock Multiplier

Clock Divider

Bit Rate

Initial SSC Deviation
Initial Delay
Overshoot

Delta 200ns

Channel Configuration: Refer to Configuring AWG(s) Parameters
Channel Configuration section.

Amplifier: Refer to Configuring AWG(s) Parameters Amplifier section.
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Modulated Reference Clock: The Modulated Reference Clock function
has the following parameters:

Clock State: Enables or disables the Modulated Reference Clock
generation. Once the clock state is enabled, the first waveform
segment will be played repeatedly.

Shape: Select the deviation shape to be used for the reference
clock. The following options are available:

USB4 10G, USB4 20G, DP RBR, DP HBR, DP HBR2, DP HBR3,
DP UHBR10, DP UHBR13.5 and DPUHBR20: Select the shape
to be used for modulated reference clock. USB4 10G is the
default option.

User Defined: This option allows editing the clock parameters.
Use this option to specify user-defined values for the clock
parameters.

Custom: This option allows using custom deviation files for
each waveform segment. The maximum allowed segment
count is 4.

Test Point: Select the test point at the receiver. The option is
available for USB4 10G, USB4 20G, DP UHBR10, DP UHBR13.5,
DP UHBR20 and TBT3 shapes only. This affects the Overshoot value
only, as shown below, and all other parameters remain the same.

Test Point Overshoot
TP3 1600 ppm
TP3 1400 ppm

Configure Settings: This option opens the Modulated Clock
Configuration dialog which allows to configure all the modulated
clock parameters.

The following figure show the Modulated Clock Configuration
dialog for 'User Defined' shape:
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Clock State K D Graphical Representaion of SSC Modulation:

The following diagrams show the Frequency Variation with respect to Time for SSC
Shes USB4 106 modulation.

) 1. Triangular Modulation Enabled:
Test Point TP3'

[ R
/

Delta
200 ns

Iital $SC Devaton / \

—
Activation
Time

Delta
1000 ns

SSC Deviation
SC Deviatio

Initial Delay

MinimumSSC Deviation «-Y--=-=sssessaness -
2. Triangular Modulation Disabled:
Triangular Modulation Overshoot =5>1

Activation Time /
o . \ // “ Delta
SC Fre SeE Initial SSC Deviation ———— = 1000 ns

n SSC Deviation

Use Segment Loop

In 'User Defined' mode it is possible to configure all the modulated
clock parameters and the synthesizer parameters. For USB4 10G,
USB4 20G, DP RBR, DP HBR, DP HBR2, DP HBR3, DP UHBR10,
DP UHBR13.5 and DP UHBR20 shapes specifications the
synthesizer and modulated clock the parameters are not
configurable except for “Triangular Modulation”, “Activation Time”
and “Use Segment Loop” parameters. The clock multiplier and clock
divider values for the synthesizer are automatically adjusted based
on the bit rate. User can configure all the parameters without
downloading the waveform. Once the settings are adjusted, user
can click ‘Apply’ button on the Modulated Clock Configuration
dialog to download the waveform.

Carrier Frequency: Carrier frequency of the modulated reference
SSC Frequency: SSC frequency of the modulated reference clock
in Hz

SSC Deviation: SSC frequency deviation in ppm.
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Minimum SSC Deviation: The minimum SSC frequency deviation in
ppm.

Initial SSC Deviation: Initial non-modulated SSC frequency
deviation in ppm.

Initial Delay - Initial delay for the clock switch segment. This
parameter is available for DP/USB and 'User Defined' shapes.
It is not be available for 'Custom' shape specification.

Overshoot: The maximum frequency deviation offset in ppm.

Delta 200ns: Frequency deviation over 200 ns measurement
window. This corresponds to the first straight slope after the
overshoot. Delta is measured from the overshoot peak.

Delta 1000ns: Frequency deviation over 1000 ns measurement
window. This corresponds to the second straight slope after the
overshoot. Delta is measured from the overshoot peak.

Triangular Modulation: Enables or disables the triangular SSC
modulation after the clock switch.

Activation Time: Option for adjusting time before enabling the
triangular SSC modulation.

Segment Loop: Enable or disable the segment loop.

Segment No. - Display the segment number of the current
modulated clock.

Force Event: Force event to advance from first segment to the next
segment or to reset the sequence.

Restart - Restarts the modulated clock sequence and start playing
the first segment.

For USB4 10G, USB4 20G, DP RBR, DP HBR, DP HBR2, DP HBRS,

DP UHBR10, DP UHBR13.5 and DPUHBR 20, TBT3, and User Defined
shapes, the waveform sequence contains 3 entries corresponding to 3
segments. The waveforms for different segments are as follows:

Segment 1: Flat at the transient start. It plays a fixed sample. This
segment is played continuously until 'Force Event' is clicked.
Segment 2: The deviated spread spectrum signal interpolated to AWG
sample rate. This is the transient segment and played only once.

Segment 3: The triangular waveform. This segment is played
continuously until 'Force Event' is clicked.

When the Clock State is enabled, the first segment will be played
continuously until the Force Event button is clicked. The second segment
is played once. The last segment is played continuously until reset with
'Force Event'.
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Specification

Carrier frequency [MHz}
Bitrate [Gbps]

SSC Frequency [kHz]

SSC Deviation [ppm]
Minimum SSC Deviation [ppm]
Initial SSC Deviation [ppm]

Overshoot [ppm]

Delta 200ns [ppm]

Delta 1000ns [ppm]

USB4
10G

100
10

32
5600
-5300
300
1600
(TP3)
1400
(TP3)
-1400

-2200

User Interface - M8020A Display Views 4

The following table shows the waveforms for different segments for

channel 1 and 2:

Waveform Segment

CH1 (modulated ref
clk)

CH2 (helper signal)

Loop condition

1

Constant

frequency

0ff (0V)

Infinite Break with

Force Event

2

Steep clock transient
(segment starts flat)

On (High)

Once

3

Periodic triangles

0ff (0V)

Infinite Break with
Force Event

The parameter values for USB4 10G, USB4 20G, DP RBR, DP HBR,
DP HBR2, DP HBR3, DP UHBR10, DP UHBR13.5 and DP UHBR20 shapes
are shown in the table below:

USB4 DP
20G RBR
100 101.25
20 1.62
32 32
5600 5600
-5300 -5300
300 300
1600 1804
(TP3)

1400

(TP3)

-1400 -2360
-2200 -3450

DP
HBR

90

2.7

32

5600

-5300

300

2452

-3592

-4745

DP
HBR2

100

5.4

32

5600

-5300

300

1836

-2022

-3513

DP
HBR3

101.25

8.1

32

5600

-5300

300

2250

-2422

-4341

DP

UHBR10

100
10

32
5600
-5300
300
1600
(TP3)
1400
(TP3)
-1400

-2200

DP

UHBR13.5

100
135
32
5600
-5300
300
1600
(TP3)
1400
(TP3)
-1400

-2200

DP
UHBR20

100
20

32
5600
-5300k
300
1600
(TP3)
1400
(TP3)
-1400

-2200

The parameters for 'Custom' shape are as follows:

Carrier Frequency: Carrier frequency of the modulated reference clock.

Segment Count: Set the number of segments. You can set a maximum
of four segments.
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SSC Deviation File1..4: Select the deviation file for the segment. Each
segment is defined in a text file with deviation in ppm, (e.g., shapel.txt,
shape?2.txt, shape3.txt, and shapes4.txt) stored under "\Documents\
Keysight\M8070B\Workspaces\Default\Factory\SharedResources\
ModulatedClockDeviations" directory.

You can select the deviation files for each segment and import, export,
and reset the deviation file.

Play Segment (1..4) Once: This parameter is available for each
segment. It is used to select if the segment should be played only once.
By default, the segments are played continuously until ‘Force Event
button is clicked to advance to the next segment.

> Channel Configuration M?1.DataOut1
> Amplifier M?1.DataOut1

~ Modulated Reference Clock M1.DataOut1
Clock State
Shape Custom +
Carrier Frequency 100.00 MHz
Segment Count 2

kB D

Factory/shape1.txt

SSC Deviation File 1

Play Segment 1 Once

W BB O

Factory/shape2.txt

SSC Deviation File 2

Play Segment 2 Once

Force Event ra

Channel 2 has the following components:

Channel Configuration: Refer to Configuring AWG(s) Parameters
Channel Configuration section.

Amplifier: Refer to Configuring AWG(s) Parameters Amplifier section.
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Channel 3 and channel 4 has the following components:
Channel Configuration
Amplifier
Random Interference
Sinusoidal Interference
De-embedding

This is similar to RI/SI for memory configuration mode “Interference
Source”. Refer to Configuring AWG(s) Parameters for more information.
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Simultaneous Injection of Rl and SI Using M819xA AWGs on Same Channel

The M819xA AWG enables you to generate random interference (RI) and
sinusoidal interference (SI) on the same channel. To select the Interference
Source, refer to M819xA Configuration on page 234.

M819xA AWG RI and Sl Parameters (Same Channel)

Channel Configuration
Channel Coupling
Amplifier

Output State
Termination Voltage
Amplitude

Offset

Fast Amplitude Change

Random Interference
Rl State

RI Amplitude (RMS)
Crest Factor Unit

Rl Crest Factor

Rl Highest Frequency
Rl Lowest Frequency
Sinusoidal Interference
511 State

SI11 Frequency

S11 Amplitude (p-p)

M1.DataOut1

MNone -

M1.DataOutl

M1.DataOut1

0uv

Linear

4.500

28.000 GHz

230.00 kHz

M1.DataOut1

120.00 MHz

omv
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The following functional blocks are available in the Parameter Window to
generate Rl and SI.
Channel Configuration: For generating Rl and Sl on same channel,
select None from the Channel Coupling drop-down list.

Data N ¢

- >
y

- >

Data P

For more information, refer to Configuring AWG(s) Parameters Channel
Configuration section.

Amplifier — This functional block has the following parameters:

Output State - For generating Rl and Sl on same channel, the
Output State option must be enabled.

Termination Voltage - Sets the external termination voltage.
Amplitude - This option is disabled. The value of the Amplitude
option depends on the enabled states. The amplitude value can be
calculated as the sum of Rl Amplitude Vpp (RI Amplitude Vrms,
CrestFactor), SI1 Amplitude, and SI2 Amplitude based on the states
enabled.

Offset - Sets the offset of the output signal.

Fast Amplitude Change - Enables or disables the amplitude change
without waveform recalculation and download. This option can be
enabled for new optimization and can be disabled to have existing
programs behave exactly as now. You can use the download
waveform option [l to download the waveform at any time.

This option is applicable when:
Amplitude is above 80mV.
Only Rl or SI (Single-tone) is enabled.
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Random Interference: For generating Rl and Sl on the same channel,
the following option must be configured under the Random
Interference block:

RI State: The RI State option must be enabled.

RI Amplitude (RMS): Sets the amplitude of the output signal for
random interference in Vrms.

Note that the value of Rl Amplitude will also reflect in the Amplitude
parameter of the Amplifier functional block. The total amplitude
across all enabled states [RI (p-p), SI1 (p-p), SI2 (p-p)] must be
between 0 to 995 mV.

The RI Amplitude V (p-p) will change when changing Rl amplitude
(Vrms) or the crest factor change (Vpp = CF(linear)*Vrms).

Crest Factor unit: Used to set the random interference crest factor
unit type. Following unit types are allowed:

Linear: This is the default setting. Select this unit to specify the
crest factor as voltage ratio.

Logarithmic: Select this unit to specify the crest factor in dB.

RI Crest Factor: Used to set the random interference crest factor
value in dB or as voltage ratio depending on the currently selected
crest factor unit type. This is defined as peak value.

RI Highest Frequency: Used to set the random interference high
frequency in Hz.

RI Lowest Frequency: Used to set the random interference low
frequency in Hz.

Sinusoidal Interference: For generating Rl and Sl on the same channel,
the following option must be configured under the Sinusoidal
Interference block:

Sl State (1/2): The SI State (1/2) option must be enabled.

Sl Frequency (1/2): Sets the frequency of the output signal for tone
mode.

S| Amplitude (1/2) (p-p): Sets the amplitude of the output signal for
tone mode.

S| Phase (1/2): Sets the phase of the output signal for tone mode.

De-embedding - Refer to Configuring AWG(s) Parameters
De-embedding section.
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Simultaneous Injection of Rl and SI Using M819xA AWGs on Different Channels

The M819xA AWG enables you to generate random interference (RI) and
sinusoidal interference (SI) on different channels simultaneously. To select
the Interference Source, refer to M819xA Configuration on page 234.

M819xA AWG RI and S| Parameters (Different Channels)

» Channel Configuration M1.DataOut1
Channel Coupling None Channel Coupling
Amplifier M1.DataOut1 ~  Amplifier
Output State - Output State
Termination Voltage Termination Voltage
Amplitude Amplitude
Offset Offset
Fast Amplitude Change - Fast Amplitude Change

Random Interference M1.DataOut1

Rl State { )] Rl State

RI Amplitude (RMS) ouv Rl Amplitude (RMS)

Crest Factor Unit Linear Crest Factor Unit Linear
Rl Crest Factor 4.500 Rl Crest Factor 4.500
RI Highest Frequency 28.000 GHz RI Highest Frequency 28.000 GHz
Rl Lowest Frequency 230.00 kHz Rl Lowest Frequency 230.00 kHz
Sinusoidal Interference M1.DataOut1 . te e M. t2
§11 State - SI1 State

511 Frequency 120.00 MHz 511 Frequency 120.00 MHz

M8000 Series of BER Test Solutions User Guide 251



4

252

User Interface - M8020A Display Views

The following functional blocks are available in the Parameter Window to
generate Rl and SI.

Channel Configuration: For generating Rl and S| on different channels,
select None from the Channel Coupling drop-down list.

Data N ’

Data P

Data N '
P -
Y

- >

Data P

For more information, refer to Configuring AWG(s) Parameters Channel
Configuration section.

Amplifier: For generating Rl and Sl on different channels, the Output
State option must be enabled on both the channels. For more
information, refer to M819xA AWG Rl and S| Parameters (Same
Channel) Amplifier section.

Random Interference: For generating Rl and Sl on different channels,
the following option must be configured under the Random
Interference block of Channell:

RI State: The RI State option must be enabled.

For configuring the rest of the random interference options, refer to
M819xA AWG RI and S| Parameters (Same Channel) Random
Interference section.

Sinusoidal Interference: For generating Rl and Sl on different
channels, the following option must be configured under the Sinusoidal
Interference block of Channel2:

Sl State (1/2): The SI State (1/2) option must be enabled.
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For configuring the rest of the sinusoidal interference options, refer to
M819xA AWG RI and S| Parameters (Same Channel) Sinusoidal
Interference section.

For generating Rl and Sl on different channels, the RI state of one
NOTE channel and the Sl state of another channel must be enabled.

De-Embedding - Refer to Configuring AWG(s) Parameters
De-Embedding section.
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Simultaneous Injection of CMSI and DMSI Using M819xA AWGs

The channels of M819xA AWG can be coupled to generate common mode
sinusoidal interference (CMSI) and differential mode sinusoidal
interference (DMSI) on an output signal. CMSI/DMSI is an extension of
existing interference source.

Follow the given steps to generate multi-tone CMSI/DMSI on the output
signals:

1 In the M819xA Configuration dialog, select Interference Source and
then click Enable.

") One Channel Deep Memory

Two Channel Deep Memory
Four Channel Deep Memory
(®) Interference Source
Description:
Channels are used to generate interference.

Enable Cancel

For more information on Configuration dialog, see M819xA
Configuration on page 234.

2 Set the parameters to generate multi-tone CMSI/DMSI. For details on
parameters, see M819xA AWG CMSI and DMSI Parameters on
page 255.
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M819xA AWG CMSI and DMSI Parameters

The following functional blocks are available in the Parameter Window to
generate CMSI and DMSI.

Channel Configuration

Channel Coupling - The channel coupling provides the flexibility to
couple the two channels. Depending upon the availability of
channels in a module, the channels can be coupled in the following
ways:

Four channel Module: Channels 1/2 and Channels 3/4
Two Channel Module: Channels 1/4

Use the drop-down option to select the channels. For example,
selecting “1/2” will couple channels 1T and 2. Once the channels are
coupled, the parameters values will be identical across both
channels.

Physical connection changes are required for the channels to be
coupled. If two channels (Channel 1 and Channel 2) are coupled,
then the differential pair cable must be connected to the
non-inverted ports of channel 1 and channel 2. Ensure to terminate
the unused output ports with 50 Ohms.

The following block digram provides an example how to cable the
normal/complement outputs of AWG to couple channels 1 and 2:

> >

Data P

v
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Amplifier — This functional block has the following parameters:
Output State - Turns on/off the state of the output.
Termination Voltage - Sets the external termination voltage.

Amplitude - This option is disabled. The value of the Amplitude
option depends on the enabled states. The amplitude value can be
calculated as the sum of RI Amplitude Vpp (RI Amplitude Vrms,
CrestFactor), SIT Amplitude, and SI2 Amplitude based on the states
enabled.

Offset - Sets the offset of the output signal.

Amplitude Correction Factor — Sets the amplitude correction factor.
The Amplitude Correction Factor parameter is not included in the
coupling and so it can be set independently on each coupled
channels.

The Amplitude Correction Factor parameter enables you to correct
the amplitude loss when channels are already coupled. The purpose
of this parameter to increase/decrease the gain without changing
the Amplitude parameter value. The amplitude correction factor
follows the maximum limit of amplitude parameter.

The amplitude correction factor parameter of a channel is not
synced with the coupled channel. If two channels (Channel 1 and
Channel 2) are coupled, and the amplitude correction factor is
changed for channel 1, then it does not affect the value of channel
2.

Fast Amplitude Change - Enables or disables the amplitude change
without waveform recalculation and download. This option can be
enabled for new optimization and can be disabled to have existing
programs behave exactly as now. You can use the download
waveform option [l to download the waveform at any time.
This option is applicable when:

Amplitude is above 80mV.

Only Rl or SI (Single-tone) is enabled.

Sinusoidal Interference - This functional block allows you to set State,
Mode, Frequency, Amplitude and Phase for individual signal (1/2). It
has the following parameters:

Sl State (1/2): Enables or disables Sinusoidal Interference.
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The Sl State (1/2) option must be enabled to generate CMSI and DMSI.

~ Sinusoidal Interference M1.DataOut1
SI1 State -
S11 Frequency 120.00 MHz
SI1 Amplitude (p-p)
SI1 Phase 1]
SI2 State -

512 Frequency 2.1000 GHz

S12 Amplitude (p-p)

SI2 Phase

S| Mode (1/2): Sets the tone mode of the output signal. The
available options are:

Common Mode - In this case, Common Mode Sinusoidal

Interference will be generated using non-inverted port of
coupled channels.

Differential Mode - In this case, Differential Mode Sinusoidal
Interference will be generated using non-inverted port of
coupled channels.
Amplitude (p-p) (1/2): Sets the amplitude of selected tone (1/2).
Note that the value of Amplitude 1 will also reflect in the Amplitude
parameter of the Amplifier functional block. The total amplitude
across both tones must be between 0 to 995 mV.
Frequency (1/2): Sets the frequency of the selected tone (1/2).
Phase (1/2): Sets the phase of the selected tone (1/2).

Random Interference: To generate CMSI and DMSI only, disable the RI
State option under the Random Interference block.
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~ Random Interference M1.DataOut1
Rl State B |
R Amplitude (RMS)
Crest Factor Unit Linear

RI Crest Factor 4.500

Rl Highest Frequency 28.000 GHz

Rl Lowest Frequency 230.00 kHz

De-Embedding - Refer to Configuring AWG(s) Parameters
De-Embedding section.
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Simultaneous Injection of CMRI or DMRI Using M819xA AWGs

The channels of M819xA AWG can be coupled to generate common mode
random interference (CMRI) or differential mode random interference
(DMRI) on an output signal. CMRI/DMRI is an extension of existing
interference source.

Follow the given steps to generate CMRI/DMRI on the output signals:
1 On the right-side of the module, click Configuration.

One Channel Deep Memory

wo Channel Deep Memory
our Channel Deep Memory
Interference Source

Description:
Channels are used to generate interference.

Enable Cancel

2 Inthe M819xA Configuration dialog box, select Interference Source,
and then click Enable.

3 Set the parameters to generate CMRI/DMRI. For details on
parameters, see M819xA AWG CMRI/DMRI Parameters on page 260.
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M819xA AWG CMRI/DMRI Parameters

The following functional blocks are available in the Parameter Window to
generate CMRI or DMRI.

Channel Configuration

Channel Coupling - The channel coupling provides the flexibility to
couple the two channels. Depending upon the availability of
channels in a module, the channels can be coupled in the following
ways:

Four channel Module: Channels 1/2 and Channels 3/4

Two Channel Module: Channels 1/4
Use the drop-down option to select the channels. For example,
selecting “1/2” will couple channels 1T and 2. Once the channels are

coupled, the parameters values will be identical across both
channels.

Select “None’, if channel coupling is not required.

Physical connection changes are required for the channels to be
coupled. Ensure to terminate the unused output ports with 50
Ohmes.

Amplifier — This functional block has the following parameters:

Output State - Enables or disables the state of the output.

Termination Voltage - Sets the termination voltage of the output
signal.

Amplitude - This option is disabled. The value of the Amplitude
option depends on the enabled states. The amplitude value can be
calculated as the sum of RI Amplitude Vpp (RI Amplitude Vrms,
CrestFactor), SIT Amplitude, and SI2 Amplitude based on the states
enabled.

Offset - Sets the offset voltage of the output signal.

Amplitude Correction Factor — Sets the amplitude correction factor.
The Amplitude Correction Factor parameter is not included in the
coupling and so it can be set independently on each coupled
channels.

The Amplitude Correction Factor parameter enables you to correct
the amplitude loss when channels are already coupled. The purpose
of this parameter to increase/decrease the gain without changing
the Amplitude parameter value. The amplitude correction factor
follows the maximum limit of amplitude parameter.
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The amplitude correction factor parameter of a channel is not
synced with the coupled channel. If two channels (Channel 1 and
Channel 2) are coupled, and the amplitude correction factor is
changed for channel 1, then it does not affect the value of channel
2.

Fast Amplitude Change - Enables or disables the amplitude change
without waveform recalculation and download. This option can be
enabled for new optimization and can be disabled to have existing
programs behave exactly as now. You can use the download
waveform option ! to download the waveform at any time.

This option is applicable when:
Amplitude is above 80mV.
Only Rl or SI (Single-tone) is enabled.

Random Interference - The Random Interference function has the
following components:

RI State: Enables or disables Random Interference.

The RI State option must be enabled to generate CMRI and DMRI.

~ Random Interference M1.DataOut1
RI State -
RI Amplitude (RMS) ouv
Crest Factor Unit Linear ~

RI Crest Factor 4.500

RI Highest Frequency 28.000 GHz

RI Lowest Frequency 230.00 kHz
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Rl Mode: Sets the mode of the output signal. The available options
are:

Common Mode - In this case, Common Mode Random
Interference will be generated using non-inverted port of
coupled channels.

Differential Mode - In this case, Differential Mode Random
Interference will be generated using non-inverted port of
coupled channels.

RI Amplitude (RMS): Sets the amplitude of the output signal for
random interference in Vrms.

Note that the value of Rl Amplitude will also reflect in the Amplitude
parameter of the Amplifier functional block. The total amplitude
across all enabled states [RI (p-p), SI1 (p-p), SI2 (p-p)] must be
between 0 to 995 mV.

The RI Amplitude V (p-p) will change when changing Rl amplitude
(Vrms) or the crest factor change (Vpp = CF(linear)*Vrms).

Crest Factor Unit - Used to set the random interference crest factor
unit type. Following unit types are allowed:

Linear - This is the default setting. Select this unit to specify
the crest factor as voltage ratio.

Logarithmic - Select this unit to specify the crest factor in dB.

RI Crest Factor - Used to set the random interference crest factor
value in dB or as voltage ratio depending on the currently selected
crest factor unit type. This is defined as peak value.

RI Highest Frequency - Used to set the random interference high
frequency in Hz.

RI Lowest Frequency - Used to set the random interference low
frequency in Hz.

Sinusoidal Interference: To generate CMRI/DMRI only, disable the SI
State (1/2) option under the Sinusoidal Interference block.
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~ Sinusoidal Interference M1.DataOut1
511 State
S11 Frequency 120.00 MHz
S11 Amplitude {p-p)
511 Phase
512 State

512 Frequency 2.1000 GHz

512 Amplitude {p-p)

512 Phase

De-Embedding - Refer to Configuring AWG(s) Parameters
De-Embedding section.
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Simultaneous Injection of CMRI with CMSI Using M819xA AWGs

The channels of M819xA AWG can be coupled to generate common mode
random interference (CMRI) with common mode sinusoidal interference
(CMSI) on an output signal. To select the Interference Source, refer to
M819xA Configuration on page 234.

M819xA AWG CMRI with CMSI Parameters

The following functional blocks are available in the Parameter Window to
generate CMRI with CMSI.

Channel Configuration: For generating CMRI with CMSI, do not select
“None” from the Channel Coupling drop-down list.

For more information, refer to Configuring AWG(s) Parameters Channel
Configuration section.

Amplifier: Refer to M819xA AWG CMSI and DMSI Parameters Amplifier
section.

Random Interference: For generating CMRI with CMSI, the following
options must be configured under the Random Interference block:

Rl State: Enable the Rl state option.
Rl Mode: From the Rl Mode drop-down list, select Common Mode.

For configuring the rest of the random interference options, refer to
M819xA AWG CMRI/DMRI Parameters Random Interference section.

Sinusoidal Interference: For generating CMRI with CMSI, the following
options must be configured under the Sinusoidal Interference block:
S| State (1/2): Enable the Sl state (1/2) option.
S| Mode (1/2): From the SI Mode (1/2) drop-down list, select
Common Mode.

For configuring the rest of the sinusoidal interference options, refer to
M819xA AWG CMSI and DMSI Parameters Sinusoidal Interference
section.

De-Embedding - Refer to Configuring AWG(s) Parameters
De-Embedding section.
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Simultaneous Injection of CMRI with DMSI Using M819xA AWGs

The channels of M819xA AWG can be coupled to generate common mode
random interference (CMRI) with differential mode sinusoidal interference
(DMSI) on an output signal. To select the Interference Source, refer to
M819xA Configuration on page 234.

M819xA AWG CMRI with DMSI Parameters

The following functional blocks are available in the Parameter Window to
generate CMRI with DMSI.

Channel Configuration: For generating CMRI with DMSI, do not select
“None” from the Channel Coupling drop-down list.

For more information, refer to Configuring AWG(s) Parameters Channel
Configuration section.

Amplifier: Refer to M819xA AWG CMSI and DMSI Parameters Amplifier
section.

Random Interference: For generating CMRI with DMSI, the following
options must be configured under the Random Interference block:

Rl State: Enable the Rl state option.
Rl Mode: From the Rl Mode drop-down list, select Common Mode.

For configuring the rest of the random interference options, refer to
M819xA AWG CMRI/DMRI Parameters Random Interference section.

Sinusoidal Interference: For generating CMRI with DMSI, the following
options must be configured under the Sinusoidal Interference block:
S| State (1/2): Enable the Sl state (1/2) option.
S| Mode (1/2): From the SI Mode (1/2) drop-down list, select
Differential Mode.

For configuring the rest of the sinusoidal interference options, refer to
M819xA AWG CMSI and DMSI Parameters Sinusoidal Interference
section.

De-Embedding - Refer to Configuring AWG(s) Parameters
De-Embedding section.
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Simultaneous Injection of DMRI with CMSI Using M819xA AWGs

The channels of M819xA AWG can be coupled to generate differential
mode random interference (DMRI) with common mode sinusoidal
interference (CMSI) on an output signal. To select the Interference Source,
refer to M819xA Configuration on page 234.

M819xA AWG DMRI with CMSI Parameters

The following functional blocks are available in the Parameter Window to
generate DMRI with CMSI.

Channel Configuration: For generating DMRI with CMSI, do not select
“None” from the Channel Coupling drop-down list.

For more information, refer to Configuring AWG(s) Parameters Channel
Configuration section.

Amplifier: Refer to M819xA AWG CMSI and DMSI Parameters Amplifier
section.

Random Interference: For generating DMRI with CMSI, the following
options must be configured under the Random Interference block:
RI State: Enable the Rl state option.

Rl Mode: From the Rl Mode drop-down list, select Differential
Mode.

For configuring the rest of the random interference options, refer to
M819xA AWG CMRI/DMRI Parameters Random Interference section.
Sinusoidal Interference: For generating DMRI with CMSI, the following
options must be configured under the Sinusoidal Interference block:

S| State (1/2): Enable the Sl state (1/2) option.
S| Mode (1/2): From the SI Mode (1/2) drop-down list, select
Common Mode.

For configuring the rest of the sinusoidal interference options, refer to
M819xA AWG CMSI and DMSI Parameters Sinusoidal Interference
section.

De-Embedding - Refer to Configuring AWG(s) Parameters
De-Embedding section.
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Simultaneous Injection of DMRI with DMSI Using M819xA AWGs

The channels of M819xA AWG can be coupled to generate differential
mode random interference (DMRI) with differential mode sinusoidal
interference (DMSI) on an output signal. To select the Interference Source,
refer to M819xA Configuration on page 234.

M819xA AWG DMRI with DMSI Parameters

The following functional blocks are available in the Parameter Window to
generate DMRI with DMSI.

Channel Configuration: For generating DMRI with DMSI, do not select
“None” from the Channel Coupling drop-down list.

For more information, refer to Configuring AWG(s) Parameters Channel
Configuration section.

Amplifier: Refer to M819xA AWG CMSI and DMSI Parameters Amplifier
section.

Random Interference: For generating DMRI with DMSI, the following
options must be configured under the Random Interference block:
RI State: Enable the Rl state option.

Rl Mode: From the Rl Mode drop-down list, select Differential
Mode.

For configuring the rest of the random interference options, refer to
M819xA AWG CMRI/DMRI Parameters Random Interference section.
Sinusoidal Interference: For generating DMRI with DMSI, the following
options must be configured under the Sinusoidal Interference block:

S| State (1/2): Enable the Sl state (1/2) option.
S| Mode (1/2): From the SI Mode (1/2) drop-down list, select
Differential Mode.

For configuring the rest of the sinusoidal interference options, refer to
M819xA AWG CMSI and DMSI Parameters Sinusoidal Interference
section.

De-Embedding - Refer to Configuring AWG(s) Parameters
De-Embedding section.
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AWG as External Level Interference (RI/SI) Source

The Keysight M8194A, M8195A, and M8196A AWG can be used as
external level interference source with sinusoidal and random modulation.
For this you need to select ‘Interference Source’ from the M8194A,
M8195A, and M8196A configuration dialog. For more details on the
M8194A, M819bA, and M8196A configuration dialog, refer to M8194A
Configuration on page 234, M8195A Configuration on page 235, and
M8T96A Configuration on page 236. The M8070B system software allows
controlling interference parameters such as amplitude, highest frequency,
lowest frequency and crest factor. Keysight provides a matched directional
coupler pair (orderable option M8045-802) for injecting the Rl or Sl signal
before or after the channel. Specifications for external level interference
sources RI/SI with M8194A, M8195A, and M8196A can be found in
M8040A data sheet.

The following block diagram shows the recommended RX test setup with
Interference Source (M8194A/M8195A/M8196A):

Block Diagram for RX Test Setup with RI/SI Source

MB1954, ME196A AWG

MB04EA Error Detector

MaD45A
Pattern Ganerator

Tx N4910-618601
24 mm
2.4 mm )
2.4 mm
[ WE045-802
Channel
Simulatar 24 mmf
connectar
M80574/B DUT
Remote Head |
Ma045-802
Ca BOcm Channel
Simulatar 2.4 mmf

connector
M8040A m__‘, =
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System View with AWG(s) Integration

This section describes the block diagram provided by the System View
when AWG module is integrated in M8070B. The System View for AWG
varies on the number of channels available on M8194A, M8195A, or
M8196A.

The following figure shows System View of M8194A/M8195A/M8196A
when all four channels are available.

Jitter Channel/Cable [-_;r

| I | P2 |Enmm“ne(mn§

Line Coding

Data Generation DATAOUT 1
: PAM-A

Jitter Channel/Cable
| P | PJ2 |l|||[w{1 |nu|mn§

Line Coding

DATA OUT 2
NRZ

Jitter Channel/Cable

| PI1 | P2 |EmneuHUe£mn:

Line Coding

Data Generation DATA OUT 3
NRZ =

Jitter Channel/Cable

| P | P2 ||mt:m |De-Emb|

Line Coding

DATAOUT 4
NRZ Ops

Clock Synthesizer
5.0000 GHz

SSC

The System View of AWG shows four Data Out channels in the same
window. The principal parts of the System View are represented by blocks
which are connected by lines/arrows to show the relationship of the
blocks. These blocks are highlighted by blue lines around the block on
mouse focus. On clicking these blocks, the mostly used parameters are
available which can be configured using the on-screen numeric keypad.
However, parameters corresponding to the selected block are displayed in
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the Parameters window, on the right. The block may contain feature
elements (for example, HF Jitter contains PJ1, PJ2 and RJ). You can click
on the respective button to enable the feature elements. Once enabled,
the feature elements are highlighted in blue color. For more details, refer
to System View on page 193.

Signal Generation in AWG

For detailed information about signal generation on arbitrary waveform
generators of the M81XX class can be found in the document named
"Fundamentals of Arbitrary Waveform Generation" which can be
downloaded from here: www.keysight.com/find/awg-apps

KEYSIGHT Q @

TECHNOLOGIES

Products & Services Technical Support Industries & Technologies About Keysight myKeysight

Home > Products & Services » Details 8y Contact an Expert

Wide bandwidth, high resolution AWGs
Measurement needs have driven the development of high-bandwidth AWGs, but they lacked accuracy and high resolution. Unal now, AWG technology forced serious trade-offs between either
high resolution ar wide bandwidth. With the new Keysight M8190A 12 GSafs arbitrary waveform generator, you will get both in one instrument!

Stay ahead with newest technology

Use this new technology te slve your testing challenges. Whether they indude digital ian or noise-power ratio ms for WiGig, radar and satellite applications or just a multi-
level signal, an arbitrary waveform generator is an excellent choice. The flexibility ensures straightforward adoption of new distortion requirements, allowing you to easily mimic analog real
world imperfections.

NP Avoilable AWG Application Notes:
Explore the possibilities of the new AWGs!
Generating radar pulses with maximum bandwidth - Application Brief
This app brief presents compression methods for the M8190A that provide
suitably wide bandwidths applications: idle insertion, digital upconversion and
DSP-based madification ensuring long playtime.

Solutions for Millimeter Wave Wireless Backhaul - Application Note
Designing and Testing E-Band Backhaul Using Effective Network Analysis, and
Signal Generation and Analysis Solutions

High-Speed
Research - Application Nate

This application note describes how Keysight's data conversion technology
enables highly accurate rotational spectroscapy for the generation of  precise
library of reference spectra

P Advance

Enhancing Microwave Spectroscopy in Astrophysics Applications -
Application Brief

The basic approach is to use spectroscopy to create a database of
“fingerprints” from known gases and then compare the stored readings to
those captured with a spectrometer and an AWG,

Performance AWG Primer
Learn how the new generation of Arbitrary Waveform Generators can address

NEW! Keysight Fundamentals of Arbitrary Waveform Generation, A High
‘[\Ey 4 broad range of application and test cases.
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Using AWG Frequency Response Calibration for Improved Signal Performance

Keysight recommends performing signal calibration within the AWG
system (M8194A/M8195A/M8196A) for DUT testing.

In other words, the specific channel of the AWG must be calibrated with
specific cables and connectors that are used between the AWGs DATA
OUT and the DUTs RX port.

To perform the phase/frequency response calibration, you require a
DCA-X and DCA-M sampling scope with a receiver module above 30 GHz.
Alternatively, you may use a DSA-Z series real-time scope, which is
capable of signal analysis above 30 GHz. Generally, a better signal quality
is achieved when this calibration is performed using a sampling scope as
compared to the calibration performed using a real-time scope.

A S-Parameter file is generated as a result of performing this calibration
using IQTools, which can be imported as a De-Embedding filter into the
M8070B software. For details on how to perform these steps, refer to
IQToolsPhaseFrequencyResponseCalibration.pdf, which is available within
the M8070B documentation folder.

M8194A amplitude behavior using (de-)embedding

When using M8194A with (de-)embedding, the effective amplitude of the
output signal depends strongly on the frequency contents of the
generated signal. The amplifier amplitude accessible in M8070B
represents the value of the amplifier chip inside the module. The cables
and connectors inside and outside of the module are ignored.

For the M8195A and M8196A integration, this frequency dependency is
largely compensated by software algorithms. The amplifier amplitude in
M8070B represents the value measurable at the calibration plane (when
using (de-)embedding) after the cables and connectors inside and outside
of the module.

This compensation is currently not done for M8194A and will, therefore,
lead to the effective amplitude that can be measured and the amplifier
amplitude set in M8070B to deviate. In extreme cases, the effective
amplitude can be less than half of the specified amplitude.

For example, when using a raised cosine edge filter with a roll-off factor of
1.0, the slope of the edges in the serial data signal is very steep. Using
some kind of de-embedding (e.g., using S-Parameter), the waveform is
pre-distorted to look optimal at the measurement plane used for
determining these de-embedding parameters.
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When using IQTools with an oscilloscope to generate an S-Parameter
calibration file, it includes the cables and connectors between the
amplifier in the module and the oscilloscope's front panel.

The required pre-distortion leads to high-frequency content having to be
present in the generated waveform at the generator side (the output
amplifier of an M8194A channel). These high-frequency spectral parts will
mostly not be visible at the receiving end because they are removed by a
cable or connector, which is behaving as a low pass filter.

But these still (factors above the data rate) need to be present on the
generator's amplifier to improve signal quality at the receiver side, so the
effectively measurable amplitude differs from the amplitude required at
the generator.

Now when reducing the roll-off factor of the raised cosine edge filter to
0.3, on the other hand, the signal bandwidth (high-frequency content) is
reduced, and less pre-distortion is required. Therefore the effective
amplitude at the receiver will deviate less strongly from the amplitude
required at the amplifier inside the M8194A module.

In general, the more pre-distortion is necessary. Higher the required
correction frequencies are, the more strongly the effectively measurable
amplitude is reduced from the amplifier amplitude specified in M8070.

Selecting Line Coding

You can define the line coding for a M8194A/M8195A/M8196A Data Out
port through the Parameters window. The M8194A/M81395A/M8196A
Data Out port supports NRZ and PAM4 line coding.

~ Line Coding M1.DataOut1
Coding PAM-4

> Amplifier NRZ

> Deemphasis

PAM-4

> Output Timing

Make sure to use the similar line coding of all Data Out ports assigned to
the same sequence of M8194A/M8195A/M8196A. An "Auto Correction"
window will appear if you select different line coding. Clicking on the
"Allow" button present on this window, applies the same line coding on
all Data Qut ports.
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The PAMA4 line coding provides the symbol mapping options as shown in
the following figure:
“ Line Coding M1.DataOut1
Coding PAM-4 -~
Symbol Mapping Custom
Custom Symbol Mapping 00,01,11,10
Symbol 3 Level
Symbol 2 Level

Symbol 1 Level

Symbol 0 Level

Uncoded - In this mapping, the bit sequence 00 maps to symbol O,
01 maps to symbol 1, 10 maps to symbol 2 and 11 maps to symbol 3.

Gray Coded - In this mapping, the bit sequence 00 maps to symbol O,
00 maps to symbol 0, 01 maps to symbol 1, 11 maps to symbol 2 and
10 maps to symbol 3.

Custom - In this mapping the consecutive data bits are mapped to
symbols. The mapping is defined as a comma separated list of bit
sequences (e.g. 00, 01, 11, 10). The position within this list corresponds
to the symbol level. First value is for Symbol O an the last value is for
Symbol 3.

Symbol Level - It controls the PAM4 level mappings. It can be used to
adjust the actual output level that is being generated by a data output
for a specific PAM4 symbol. The levels of PAM4 symbol 0 and 3 cannot
be adjusted and are always kept at the value of 0% and 100% of the
actual output voltage swing.
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The PAM6 and PAMS line coding provides the symbol mapping options as
shown in the following figure:

v Line Coding M2.DataOut1
Coding PAM-6 ~
Symbol Mapping Custom

W E B O

Factory/CustomSymbolMz

Custom Mapping File

Symbol 5 Level
Symbol 4 Level
Symbol 3 Level

Symbol 2 Level

Symbol 1 Level

Symbol 0 Level

Coding - Select the line coding as PAM6 or PAMS.

Uncoded - In this mapping, the bit sequence 000 maps to Symbol O,
007 to Symbol 1, 010 to Symbol 2, 011 to Symbol 3, 100 to Symbol 4
and 101 to Symbol 5 for PAM6. The bit sequence 000 maps to Symbol
0, 001 to Symbol 1, 010 to Symbol 2, 011 to Symbol 3, 100 to Symbol 4
and 101 to Symbol 5, 110 to Symbol 6 and 111 to Symbol 7 for PAMS.

Custom - If the Symbol Mapping mode Custom is selected you have to
specify the Custom Mapping File.

Symbol Level - It controls the PAM6 or PAMS8 level mappings. It can be
used to adjust the actual output level that is being generated by a data
output for a specific PAM6 or PAM8 symbol. For PAM6, Symbol Level O
to 5 are available and for PAM8 Symbol Level O to 7 are visible. The
levels of PAM6 symbol 0 and 5 cannot be adjusted and are always kept
at the value of 0% and 100% of the actual output voltage swing. The
levels of PAM8 symbol 0 and 7 cannot be adjusted and are always kept
at the value of 0% and 100% of the actual output voltage swing.
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Creating Patterns for AWG(s)

The M8070B software provides Pattern Editor for
M8194A/MB8195A/M8196A module as well. The functionality of the
Pattern Editor is same as for other modules. You can create, edit, load
patterns and perform the pattern settings in the same way as done for
other modules. For more details, refer to Pattern Editor on page 566.

However for bit coded patterns, the Pattern Editor allows you to view the
symbols in the PAM4 No Coding and PAMé4 Gray Coding. These options
are available in the Settings > Data View Mode.

The following figure shows an example of bit symbol, viewed in the PAM4
Gray Coding.

% Modules View 0, Untitled 5 - Pattern x

e ) .
b E B L - S
Symbol Data 800000 Symbols T I S ———
00022002200220022(002200220022002200220022/0022* o pataview
640 0220022002200220022002200220022002200220022 .
Data View Mode PAMA4 - Gray Coding
128002 2002200220022(002200220022002200220022[0022
1920 02 2002200220022002200220022002200220022[(0022 Symbols Per Row 4 A W
2560 02200220022:0022(00220022002200220022:0022[0022 -
3200022002200220022(002200220022002200220022[0022 |
> Visuals
3840022002200220022(002200220022002200220022[(0022
448002 2002200220022 00220022(00220022(00220022(0022

512002 2:0022002200220022002200220022002200220022

In the PAM4 No Coding mode, the bit sequence 00 maps to symbol 0, 10
maps to symbol 2 and 11 maps to symbol 3.

In the PAM4 Gray Coding mode, the bit sequence 00 maps to symbol 0, 00
maps to symbol 0, 01T maps to symbol 1, 11 maps to symbol 2 and
10 maps to symbol 3.

Sequence Settings for AWG(s)

The M8070B software provides Sequence Editor which can be used with
most of the devices supported by M8070B. The functionality of the
Sequence Editor is the same as for other modules. You can create, edit,
load patterns and perform sequence settings in the same way as done in
the M8070B sequence editor. You can change pattern type as static, clock,
PRBS, memory pattern, in single block with infinite loop. For more details,
refer to Sequence Editor on page 527.
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The M819xA modules can be also be configured from the M8070B
Sequence Editor. The following figure shows the AWG(s) Sequence
Editor:

?’& Modules View L E]SE‘Q uence Editor x

X ] {xmi= G 250 2]

Locations: M1.DataOut1, M1.DataOut2, M1.DataOut3, M1.DataOut4, Sequence SEHlings
M2.DataQut1, M2.DataOut2, M2.DataOut3, M2.DataOut4, « Instrument Configuration
M3.DataQut1, M3.DataOut2, M3.DataOut3, M3.DataOut4

Symbol Width

Replicate

v Sequence Configuration

Sequence Generator

Name Generator

Locations

Replicate

Description
Generator %

You can use the Sequence Settings window to reprogram the values of
AWG parameters.

Parameters which are not applicable for AWG modules will be either
hidden, disabled or checked when performing a sequence download.

The Sequence Editor when used with an AWG module, has the following
capabilities:
A single block can be looped infinitely
Supports the following block types:
PRBS (all polynomials that fit into AWG memory)
Memory
StaticOor 1
Single pulse per block
Clock
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Jitter Setting in AWG(s)

The AWG integration into the M8070B software supports sinusoidal jitter,
random jitter and spread spectrum clocking (SSC).

Sinusoidal jitter and random jitter can be turned on and off per channel
while SSC can only be activated per module.

Periodic Jitter (Valid for PJ1, PJ2 and SSC)

When defining a sequence referencing a specific pattern it will
automatically be generated containing the specified jitter. For example in
case the given pattern has a duration of 1 s for the selected baud rate
and the jitter period is 2 ps it would not be possible for this jitter to
correctly appear inside the pattern. To handle this a second iteration of the
pattern is appended giving the memory segment a total duration of 2 us.
With this it is possible for the resulting waveform to contain the selected
jitter.

A side effect of this procedure is that the required sample memory for a
selected pattern changes depending on the selected jitter components.

In case the jitter cannot be mapped to the available memory while
adhering to the jitter accuracy defined in the data sheet a warning
message will be displayed to make the user aware of this shortcoming.

Measuring Periodic Jitter

When measuring periodic jitter on an oscilloscope it is important to note
that the jitter period will always be rounded in a way that the effective
pattern length (which may contain multiple iterations of the user defined
pattern) is a multiple of this jitter period.

Another thing to note is that for short pattern, high jitter frequency and the
case where the data rate is an integer multiple of the jitter frequency the
effective pattern can become maximally short. This will be observable by a
relatively fast start of waveform playback but can have an impact on the
measured jitter histogram.

For the above mentioned cases the number of distinct edge deviations
from their non-jittered positions can be limited which leads to a histogram
containing only a low number of lines.

To tweak the quality of the jitter histogram it is possible to use a larger
pattern e.g. by repeating the shorter pattern multiple times in the pattern
file or using an odd number for the jitter frequency.
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Random Jitter (RJ)

The given pattern will be generated with the selected random jitter
parameters. Definable are thereby a low pass and high pass frequency
which limits the contained jitter components.

Measuring Random Jitter

As the waveform is completely pre-calculated it is not possible to generate
truly random jitter with this approach.

Similar to the periodic jitter case it is also true for random jitter that short
patterns will not lead to a realistic looking jitter histogram. If a better jitter
quality is desired it is therefore necessary to use a longer pattern. In case
the actual pattern needs to be short it is possible to have it repeat multiple
times in the pattern file and thereby obtain different edge deviations on a
single symbol.
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Controlling M8054A from M8070B System Software

The M8070B system software allows you to control the M8054A
interference source module along with the M8020A/M8040A modules.
Once the M8054A interference source module is installed into an AXle
chassis, it can be accessed via the M8070B software.

Ensure that you have the latest version of M8070B (version 6.5 or later)
and M8054A software installed in your system.

You can control the following interference parameters for the M80b4A
interference source through M8070B system software.

Channel Coupling

Amplifier

Random Interference

Sinusoidal Interference

De-Embedding

MB8054A in Module View
The following figure shows the Module View of M8054A.

% Modul

%

Parameters

Channel1 | Channel2 [ ) .
| v N
5 Y Y. &
Data Out Data Out DEEDT DEELT System — @
L ) M1: Module Auto Update is -

> Channel Configuration M1.Data0Out1
> Amplifier M1.DataOut1
> Random Interference M1.DataOut1
> Sinusoidal Interference M1.DataOut1

> De-Embedding M1.DataOut1
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M8054A Configuration

By default, the Interference Source option is enabled.

M8054A Parameters configuration

The M8054A interference source has the Data Out and System ports. You
can use the Parameters window to configure these ports.
The following parameters are available for Data Out:

Channel Configuration: The Channel Configuration function has the
following components:

Channel Coupling: Provides the flexibility to couple two channels.
Depending upon the availability of the channels in a module, the
channels can be coupled in the following ways:

Four channel Mode: Channels 1/2 and Channels 3/4
Two Channel Module: Channels 1/2

Use the drop-down option to select the channels. For example,
selecting "1/2" will couple channels 1 and 2. Once the channels are
coupled, the parameters values will be identical across both
channels.

Select "None", if channel coupling is not required.

Physical connection changes are required for the channels to be
coupled. If two channels (Channel 1 and Channel 2) are coupled,
then the differential pair cable must be connected to the
non-inverted ports of channel 1 and channel 2. Ensure to terminate
the unused output ports with 50 Ohms.

Amplifier: The Amplifier function has the following components:

Output State: Enables or disables the state of the output.
Termination Voltage: Sets the termination voltage of the output
signal.

Amplitude - This option is disabled. The value of the Amplitude
option depends on the enabled states. The amplitude value can be
calculated as the sum of RI Amplitude Vpp (RI Amplitude Vrms,
CrestFactor), SI1 Amplitude, and SI2 Amplitude based on the states
enabled.

Offset: Sets the offset voltage of the output signal.
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Amplitude Correction Factor - Sets the amplitude correction factor.
The Amplitude Correction Factor parameter is not included in the
coupling and so it can be set independently on each coupled
channels.

The Amplitude Correction Factor parameter enables you to correct
the amplitude loss when channels are already coupled. The purpose
of this parameter to increase/decrease the gain without changing
the Amplitude parameter value. The amplitude correction factor
follows the maximum limit of amplitude parameter.

The amplitude correction factor parameter of a channel is not
synced with the coupled channel. If two channels (Channel 1 and
Channel 2) are coupled, and the amplitude correction factor is
changed for channel 1, then it does not affect the value of channel
2.

Fast Amplitude Change - Enables or disables the amplitude change
without waveform recalculation and download. This option can be
enabled for new optimization and can be disabled to have existing
programs behave exactly as now. You can use the download
waveform option ! to download the waveform at any time.

This option is applicable when:
Amplitude is above 80mV.
Only Rl or SI (Single-tone) is enabled.

Random Interference: The Random Interference function has the
following components:

RI State: Enables or disables Random Interference.

Rl Mode: Sets the mode of the output signal. The available options
are:

Common Mode: In this case, Common Mode Random
Interference will be generated using non-inverted port of
coupled channels.

Differential Mode: In this case, Differential Mode Random
Interference will be generated using non-inverted port of
coupled channels.

RI Amplitude (RMS): Sets the amplitude of the output signal for
random interference in Vrms.

Note that the value of RI Amplitude will also reflect in the Amplitude
parameter of the Amplifier functional block. The total amplitude
across all enabled states [RI (p-p), SI1 (p-p), SI2 (p-p)] must be
between 0 to 995 mV.
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The RI Amplitude V (p-p) will change when changing Rl amplitude
(Vrms) or the crest factor change (Vpp = CF(linear)*Vrms).

Crest Factor unit: Used to set the random interference crest factor
unit type. Following unit types are allowed:

Linear: This is the default setting. Select this unit to specify the
crest factor as voltage ratio.

Logarithmic: Select this unit to specify the crest factor in dB.

RI Crest Factor: Used to set the random interference crest factor
value in dB or as voltage ratio depending on the currently selected
crest factor unit type. This is defined as peak value.

Rl Highest Frequency: Used to set the random interference high
frequency in Hz.

RI Lowest Frequency: Used to set the random interference low
frequency in Hz.

Sinusoidal Interference: The Sinusoidal Interference function has the
following components:

Sl State (1/2): Enables or disables Sinusoidal Interference.

Sl Mode (1/2): Sets the tone mode of the output signal. The
available options are:

Common Mode: In this case, Common Mode Sinusoidal
Interference will be generated using non-inverted port of
coupled channels.

Differential Mode: In this case, Differential Mode Sinusoidal
Interference will be generated using non-inverted port of
coupled channels.

S| Frequency (1/2): Sets the frequency of the output signal for tone
mode.

The Frequency option is obsolete now. The SI1 Frequency acts as
Frequency (old) when SI2 state is disabled.

When the SI1 State option is enabled, and the SI2 State option is
disabled, then the following frequency range is applicable for SI1
Frequency: 160KHz to 32 GHz.

When both the SI1 Frequency and SI2 Frequency options are enabled,
then the frequency range is TMHz to 12GHz. This is multi-tone behavior.

S| Amplitude (1/2) (p-p): Sets the amplitude of the output signal for
tone mode.
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S| Phase (1/2): Sets the phase of the output signal for tone mode.
De-Embedding - The De-Embedding function has the following
components:

Channel Specific - Applies channel specific correction of the

amplitude and phase using an internal calibration.

Standard Cable - Defines whether the signal should be

pre-distorted considering the properties of the standard cable set.

The following parameters are available for System:
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Configuration: The Configuration function has the following
components:

M1: Module Auto Update is -

“ Configuration M1.System

Automatic Module Update - (—l

Module Update Pending

Automatic Module Update: Enables or disables the automatic
module updates. The same can be done by clicking the Auto Update
button present on the Module View of module.

Auto
Update

When the Automatic Module Update parameter is enabled, the
modules state updates automatically, whenever a property is
changed.

When the Automatic Module Update parameter is disabled, the
time intensive operation's execution defers for parameter changes.
Depending on the module type, this may disable some or all the
property updates. Additionally, it can also disable the dynamic
parameter limit calculations, which can trigger the Auto Correct
Confirmation dialog when the module updates.
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Module Update Pending: Applies the currently configured software
state into module. This can also be done using the Apply button
next to the Automatic Module Update ON/OFF toggle button. The
same can be done by clicking the B Apply button present on the
Module View of module. The orange [ Apply button indicates
that the module update is pending.

This parameter cannot be changed directly. When the Automatic Module
Update parameter is enabled, the Module Update Pending parameter
changes to OFF automatically.

The module update pending indication will not detect the changes done
to (externally) referenced files or when bypassing the user interface. An
example of this effect is a pattern file which is edited while being
referenced by a sequence bound to the concerned module. Another
example is a selected S-Parameter file which is modified directly on the
file system.

To update the module in these cases, it is necessary to perform a full
module update by triggering the module update command.
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Simultaneous Injection of Rl and SI Using M8054A on Same Channel

The M8054A enables you to generate random interference (RI) and
sinusoidal interference (SI) on the same channel.

M8054A Rl and S| Parameters (Same Channel)
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» Channel Configuration

Channel Coupling
Amplifier

Output State
Termination Voltage
Amplitude

Offset

Fast Amplitude Change
Random Interference

Rl State

RI Amplitude (RMS)

Crest Factor Unit

Rl Crest Factor

Rl Highest Frequency
Rl Lowest Frequency
Sinusoidal Interference
511 State

511 Frequency

S171 Amplitude (p-p)

M1.DataOut]

None

M1.DataOutl

M1.DataOut]

ouv

Linear

4.500

28.000 GHz

230.00 kHz

M1.DataOutl

120.00 MHz

0 mv
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The following functional blocks are available in the Parameter Window to
generate Rl and SI.
Channel Configuration: For generating Rl and SI, select None from the
Channel Coupling drop-down list.

Data N

- >

y
> >

Data P

For more information, refer to M8054A Parameters

configuration Channel Configuration section.

Amplifier — This functional block has the following parameters:
Output State - For generating Rl and Sl on same channel, the
Output State option must be enabled.

Termination Voltage - Sets the external termination voltage.
Amplitude - This option is disabled. The value of the Amplitude
option depends on the enabled states. The amplitude value can be
calculated as the sum of RI Amplitude Vpp (RI Amplitude Vrms,
CrestFactor), SI1 Amplitude, and SI2 Amplitude based on the states
enabled.

Offset - Sets the offset of the output signal.

Fast Amplitude Change - Enables or disables the amplitude change
without waveform recalculation and download. This option can be
enabled for new optimization and can be disabled to have existing
programs behave exactly as now. You can use the download
waveform option [l to download the waveform at any time.

This option is applicable when:
Amplitude is above 80mV.
Only Rl or SI (Single-tone) is enabled.

Random Interference: For generating Rl and Sl on the same channel,
the following option must be configured under the Random
Interference block:

RI State: The RI State option must be enabled.
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RI Amplitude (RMS): Sets the amplitude of the output signal for
random interference in Vrms.

Note that the value of RI Amplitude will also reflect in the Amplitude
parameter of the Amplifier functional block. The total amplitude
across all enabled states [RI (p-p), SIT (p-p), SI2 (p-p)] must be
between 0 to 995 mV.

The RI Amplitude V (p-p) will change when changing Rl amplitude
(Vrms) or the crest factor change (Vpp = CF(linear)*Vrms).

Crest Factor unit: Used to set the random interference crest factor
unit type. Following unit types are allowed:

Linear: This is the default setting. Select this unit to specify the
crest factor as voltage ratio.

Logarithmic: Select this unit to specify the crest factor in dB.

RI Crest Factor: Used to set the random interference crest factor
value in dB or as voltage ratio depending on the currently selected
crest factor unit type. This is defined as peak value.

Rl Highest Frequency: Used to set the random interference high
frequency in Hz.

RI Lowest Frequency: Used to set the random interference low
frequency in Hz.

Sinusoidal Interference: For generating Rl and Sl on the same channel,
the following option must be configured under the Sinusoidal
Interference block:

S| State (1/2): The Sl State (1/2) option must be enabled.

S| Frequency (1/2): Sets the frequency of the output signal for tone
mode.

S| Amplitude (1/2) (p-p): Sets the amplitude of the output signal for
tone mode.

Sl Phase (1/2): Sets the phase of the output signal for tone mode.

De-Embedding - Refer to M8054A Parameters configuration
De-Embedding section.
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Simultaneous Injection of Rl and SI Using M8054A on Different Channels

The M8054A enables you to generate random interference (RI) and
sinusoidal interference (SI) on different channels simultaneously.

M8054A Rl and S| Parameters (Different Channels)

~ Channel Configuration M1.DataOut1 » Channel Configuration
Channel Coupling None Channel Coupling
v Amplifier M1.DataOut1 ~ Amplifier
Output State - Output State
Termination Voltage Termination Voltage
Amplitude Amplitude
Offset Offset
Fast Amplitude Change - Fast Amplitude Change
“ Random Interference M1.DataOut1 . tandom Interfer

Rl State RI State

RI Amplitude (RMS) ouv RI Amplitude (RMS)

Crest Factor Unit Linear ~ Crest Factor Unit Linear -

Rl Crest Factor 4.500 RI Crest Factor 4.500

RI Highest Frequency 28.000 GHz RI Highest Frequency 28.000 GHz

RI Lowest Frequency 230.00 kHz Rl Lowest Frequency 230.00 kHz
~ Sinusoidal Interference M1.DataOut1 v Sinusoidal Interference M1.D

511 State - SI1 State

S11 Frequency 120.00 MHz SI1 Frequency 120.00 MHz
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The following functional blocks are available in the Parameter Window to
generate Rl and SI.

Channel Configuration: For generating Rl and SI, select None from the
Channel Coupling drop-down list on two different channels.

Data N

Data P
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For more information, refer to M8054A Parameters
configuration Channel Configuration section.

Amplifier: For generating Rl and Sl on different Channels, the Output
State option must be enabled on both the channels. Refer to M8054A
Rl and S| Parameters (Same Channel) Amplifier section.
Random Interference: For generating Rl and Sl on different channels,
the following option must be configured under the Random
Interference block of Channell:

RI State: The RI State option must be enabled.

For configuring the rest of the random interference options, refer to

M8054A RI and S| Parameters (Same Channel) Random Interference
section.

Sinusoidal Interference: For generating Rl and Sl on different

channels, the following option must be configured under the Sinusoidal
Interference block of Channel2:

Sl State (1/2): The SI State (1/2) option must be enabled.
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For configuring the rest of the sinusoidal interference options, refer to
M8054A Rl and S| Parameters (Same Channel) Sinusoidal Interference
section.

For generating Rl and Sl on different channels, the RI state of one
NOTE channel and the Sl state of another channel must be enabled.

De-Embedding - Refer to M8054A Parameters configuration
De-Embedding section.
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Simultaneous Injection of CMSI and DMSI Using M8054A

The channels of M8054A can be coupled to generate common mode
sinusoidal interference (CMSI) and differential mode sinusoidal
interference (DMSI) on an output signal. CMSI/DMSI is an extension of
existing sinusoidal interference.

Set the parameters to generate multi-tone CMSI/DMSI. For details on
parameters, see M8054A CMSI and DMSI Parameters .

M8054A CMSI and DMSI Parameters

The following functional blocks are available in the Parameters Window to
generate multi-tone CMSI/DMSI.
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Channel Configuration: The Channel Configuration function has the
following components:

Channel Coupling: Provides the flexibility to couple two channels.
Depending upon the availability of the channels in a module, the
channels can be coupled in the following ways:

Four Channel Module: Channels 1/2 and Channels 3/4
Two Channel Module: Channels 1/2

Use the drop-down option to select the channels. For example,
selecting "1/2" will couple channels 1 and 2. Once the channels are
coupled, the parameters values will be identical across both
channels.

Select "None", if channel coupling is not required.

When the channel coupling is enabled, the parameters of both the
coupled channels are synced automatically. Physical connection
changes are required for the channels to be coupled. If two channels
(Channel 1 and Channel 2) are coupled, then the differential pair
cable must be connected to the non-inverted ports of channel 1 and
channel 2. Ensure to terminate the unused output ports with 50
Ohms.

Amplifier: The Amplifier function has the following components:

Output State: Enables or disables the state of the output.

Termination Voltage: Sets the termination voltage of the output
signal.

Amplitude - This option is disabled. The value of the Amplitude
option depends on the enabled states. The amplitude value can be
calculated as the sum of RI Amplitude Vpp (RI Amplitude Vrms,
CrestFactor), SIT Amplitude, and SI2 Amplitude based on the states
enabled.
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Offset: Sets the offset voltage of the output signal.
Amplitude Correction: Sets the amplitude correction factor.

The Amplitude Correction Factor parameter is not included in the
coupling and so it can be set independently on each coupled
channel.

The Amplitude Correction Factor parameter enables you to correct
the amplitude loss when channels are already coupled. The purpose
of this parameter to increase/decrease the gain without changing
the Amplitude parameter value. The amplitude correction factor
follows the maximum limit of amplitude parameter.

The amplitude correction factor parameter of a channel is not
synced with the coupled channel. If two channels (Channel 1 and
Channel 2) are coupled, and the amplitude correction factor is
changed for channel 1, then it does not affect the value of channel
2.

Fast Amplitude Change - Enables or disables the amplitude change
without waveform recalculation and download. This option can be
enabled for new optimization and can be disabled to have existing
programs behave exactly as now. You can use the download
waveform option [ to download the waveform at any time.

This option is applicable when:
Amplitude is above 80mV.
Only Rl or SI (Single-tone) is enabled.

Sinusoidal Interference: This functional block allows you to set State,
Mode, Frequency, Amplitude and Phase for individual signal (1/2). It
has the following parameters:

Sl State (1/2): Enables or disables Sinusoidal Interference.
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The Sl State (1/2) option must be enabled to generate CMSI and DMSI.

~ Sinusoidal Interference M1.DataOut1
SI1 State -
S11 Frequency 120.00 MHz
SN Amplitude (p-p)
SI1 Phase 1]
SI2 State -

512 Frequency 2.1000 GHz

S12 Amplitude (p-p) omv

SI2 Phase 1]

S| Mode (1/2): Sets the tone mode of the output signal. The
available options are:

Common Mode: In this case, Common Mode Sinusoidal
Interference will be generated using non-inverted port of
coupled channels.

Differential Mode: In this case, Differential Mode Sinusoidal
Interference will be generated using non-inverted port of
coupled channels.

S| Frequency (1/2): Sets the frequency of the selected tone (1/2).

S| Amplitude (p-p) (1/2): Sets the amplitude of selected tone (1/2).
Please note that the value of Amplitude 1 will also reflect in the
Amplitude parameter of the Amplifier functional block. The total
amplitude across both tones must be between 0 to 995 mV.

Sl Phase (1/2): Sets the phase of the selected tone (1/2).

Random Interference: To generate CMSI and DMSI only, disable the RI
State option under the Random Interference block.
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~ Random Interference M1.DataOut1

Rl State

RI Amplitude (RMS) ouv

Crest Factor Unit Linear ~
RI Crest Factor A.500
RI Highest Frequency 28.000 GHz

Rl Lowest Frequency 230.00 kHz

De-Embedding - Refer to M8054A Parameters configuration
De-Embedding section.
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Simultaneous Injection of CMRI or DMRI using M8054A

The channels of M8054A can be coupled to generate common mode
random interference (CMRI) or differential mode random interference
(DMRI) on an output signal. CMRI/DMRI is an extension of existing
interference source.

Set the parameters to generate CMRI/DMRI. For details on parameters,
see M80b4A CMRI/DMRI Parameters .

M8054A CMRI/DMRI Parameters

The following functional blocks are available in the Parameters \Window to
generate CMRI or DMRI.

M8000 Series of BER Test Solutions User Guide

Channel Configuration: The Channel Configuration function has the
following components:

Channel Coupling: Provides the flexibility to couple two channels.
Depending upon the availability of the channels in a module, the
channels can be coupled in the following ways:

Four channel Mode: Channels 1/2 and Channels 3/4

Two Channel Module: Channels 1/2
Use the drop-down option to select the channels. For example,
selecting "1/2" will couple channels 1 and 2. Once the channels are

coupled, the parameters values will be identical across both
channels.

Select "None", if you don't want to generate CMRI.

Physical connection changes are required for the channels to be
coupled. Ensure to terminate the unused output ports with 50
Ohmes.

Amplifier: The Amplifier function has the following components:

Output State: Enables or disables the state of the output.
Termination Voltage: Sets the termination voltage of the output
signal.

Amplitude - This option is disabled. The value of the Amplitude
option depends on the enabled states. The amplitude value can be
calculated as the sum of RI Amplitude Vpp (RI Amplitude Vrms,
CrestFactor), SIT Amplitude, and SI2 Amplitude based on the states
enabled.

Offset: Sets the offset voltage of the output signal.
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Amplitude Correction Factor - Sets the amplitude correction factor.
The Amplitude Correction Factor parameter is not included in the
coupling and so it can be set independently on each coupled
channels.

The Amplitude Correction Factor parameter enables you to correct
the amplitude loss when channels are already coupled. The purpose
of this parameter to increase/decrease the gain without changing
the Amplitude parameter value. The amplitude correction factor
follows the maximum limit of amplitude parameter.

The amplitude correction factor parameter of a channel is not
synced with the coupled channel. If two channels (Channel 1 and
Channel 2) are coupled, and the amplitude correction factor is
changed for channel 1, then it does not affect the value of channel
2.

Fast Amplitude Change - Enables or disables the amplitude change
without waveform recalculation and download. This option can be
enabled for new optimization and can be disabled to have existing
programs behave exactly as now. You can use the download
waveform option [l to download the waveform at any time.

This option is applicable when:
Amplitude is above 80mV.
Only Rl or SI (Single-tone) is enabled.

Random interference: The Random interference function has the
following components:

RI State: Enables or disables Random Interference.
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The RI State option must be enabled to generate CMRI and DMRI.
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“ Random Interference

Crest Factor Unit

M1.DataOut1
RI State -
Rl Amplitude (RMS) ouv
Linear -

RI Crest Factor 4.500

RI Highest Frequency

28.000 GHz

Rl Lowest Frequency 230.00 kHz

Rl Mode: Sets the mode of the output signal. The available options
are:

Common Mode: In this case, Common Mode Random
Interference will be generated using non-inverted port of
coupled channels.

Differential Mode: In this case, Differential Mode Random
Interference will be generated using non-inverted port of
coupled channels.

RI Amplitude (RMS): Sets the amplitude of the output signal for
random interference in Vrms.

Note that the value of RI Amplitude will also reflect in the Amplitude
parameter of the Amplifier functional block. The total amplitude
across all enabled states [RI (p-p), SIT (p-p), SI2 (p-p)] must be
between O to 995 mV.

The RI Amplitude V (p-p) will change when changing Rl amplitude
(Vrms) or the crest factor change (Vpp = CF(linear)*Vrms).

Crest Factor unit: Used to set the random interference crest factor
unit type. Following unit types are allowed:

Linear: This is the default setting. Select this unit to specify the
crest factor as voltage ratio.

Logarithmic: Select this unit to specify the crest factor in dB.
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» Sinusoidal Interference

RI Crest Factor: Used to set the random interference crest factor
value in dB or as voltage ratio depending on the currently selected

crest factor unit type. This is defined as peak value.

RI Highest Frequency: Used to set the random interference high

frequency in Hz.

RI Lowest Frequency: Used to set the random interference low

frequency in Hz.

Sinusoidal Interference: To generate CMRI and DMRI only, disable the
S| State (1/2) option under the Sinusoidal Interference block.

M1.DataOut1
811 State - )
S11 Frequency 120.00 MHz

511 Amplitude (p-p) 0omV

S11 Phase 0

S12 State - )

512 Frequency 2.1000 GHz
512 Amplitude (p-p)

512 Phase

De-Embedding - Refer to M8054A Parameters configuration
De-Embedding section.

M8000 Series of BER Test Solutions User Guide



User Interface - M8020A Display Views 4

Simultaneous Injection of CMRI with CMSI Using M8054A

The channels of M8054A can be coupled to generate common mode
random interference (CMRI) with common mode sinusoidal interference
(CMSI) on an output signal.

M8054A CMRI with CMSI Parameters

The following functional blocks are available in the Parameter Window to
generate CMRI with CMSI.

Channel Configuration: For generating CMRI with CMSI, do not select
“None” from the Channel Coupling drop-down list.

For more information, refer to M8054A Parameters
configuration Channel Configuration section.

Amplifier: Refer to M8054A CMSI and DMSI Parameters Amplifier
section.

Random Interference: For generating CMRI with CMSI, the following
options must be configured under the Random Interference block:

RI State: Enable the Rl state option.
Rl Mode: From the Rl Mode drop-down list, select Common Mode.

For configuring the rest of the random interference options, refer to
M8054A CMRI/DMRI Parameters Random Interference section.

Sinusoidal Interference: For generating CMRI with CMSI, the following
options must be configured under the Sinusoidal Interference block:

Sl State (1/2): Enable the Sl state (1/2) option.

S| Mode (1/2): From the SI Mode (1/2) drop-down list, select
Common Mode.

For configuring the rest of the sinusoidal interference options, refer to
M8054A CMSI and DMSI Parameters Sinusoidal Interference section.

De-Embedding - Refer to M8054A Parameters configuration
De-Embedding section.
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Simultaneous Injection of CMRI with DMSI Using M8054A

The channels of M8054A can be coupled to generate common mode
random interference (CMRI) with differential mode sinusoidal interference
(DMSI) on an output signal.

M8054A CMRI with DMSI Parameters

The following functional blocks are available in the Parameter Window to
generate CMRI with DMSI.

Channel Configuration: For generating CMRI with DMSI, do not select
“None” from the Channel Coupling drop-down list.

For more information, refer to M8054A Parameters
configuration Channel Configuration section.

Amplifier: Refer to M8054A CMSI and DMSI Parameters Amplifier
section.

Random Interference: For generating CMRI with DMSI, the following
options must be configured under the Random Interference block:

RI State: Enable the Rl state option.
Rl Mode: From the Rl Mode drop-down list, select Common Mode.

For configuring the rest of the random interference options, refer to
M8054A CMRI/DMRI Parameters Random Interference section.

Sinusoidal Interference: For generating CMRI with DMSI, the following
options must be configured under the Sinusoidal Interference block:

Sl State (1/2): Enable the Sl state (1/2) option.

S| Mode (1/2): From the SI Mode (1/2) drop-down list, select
Differential Mode.

For configuring the rest of the sinusoidal interference options, refer to
M8054A CMSI and DMSI Parameters Sinusoidal Interference section.

De-Embedding - Refer to M8054A Parameters configuration
De-Embedding section.
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Simultaneous Injection of DMRI with CMSI Using M8054A

The channels of M8054A can be coupled to generate differential mode
random interference (DMRI) with common mode sinusoidal interference
(CMSI) on an output signal.

M8054A DMRI with CMSI Parameters

The following functional blocks are available in the Parameter Window to
generate DMRI with CMSI.

Channel Configuration: For generating DMRI with CMSI, do not select
“None” from the Channel Coupling drop-down list.

For more information, refer to M8054A Parameters
configuration Channel Configuration section.

Amplifier: Refer to M8054A CMSI and DMSI Parameters Amplifier
section.

Random Interference: For generating DMRI with CMSI, the following
options must be configured under the Random Interference block:

RI State: Enable the Rl state option.

Rl Mode: From the Rl Mode drop-down list, select Differential
Mode.

For configuring the rest of the random interference options, refer to
M8054A CMRI/DMRI Parameters Random Interference section.

Sinusoidal Interference: For generating DMRI with CMSI, the following
options must be configured under the Sinusoidal Interference block:

Sl State (1/2): Enable the Sl state (1/2) option.

S| Mode (1/2): From the SI Mode (1/2) drop-down list, select
Common Mode.

For configuring the rest of the sinusoidal interference options, refer to
M8054A CMSI and DMSI Parameters Sinusoidal Interference section.

De-Embedding - Refer to M8054A Parameters configuration
De-Embedding section.
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Simultaneous Injection of DMRI with DMSI Using M8054A

The channels of M8054A can be coupled to generate differential mode
random interference (DMRI) with differential mode sinusoidal interference
(DMSI) on an output signal.

M8054A DMRI with DMSI Parameters

The following functional blocks are available in the Parameter Window to
generate DMRI with DMSI.

Channel Configuration: For generating DMRI with DMSI, do not select
“None” from the Channel Coupling drop-down list.

For more information, refer to M8054A Parameters
configuration Channel Configuration section.

Amplifier: Refer to M8054A CMSI and DMSI Parameters Amplifier
section.

Random Interference: For generating DMRI with DMSI, the following
options must be configured under the Random Interference block:

RI State: Enable the Rl state option.

Rl Mode: From the Rl Mode drop-down list, select Differential
Mode.

For configuring the rest of the random interference options, refer to
M8054A CMRI/DMRI Parameters Random Interference section.

Sinusoidal Interference: For generating DMRI with DMSI, the following
options must be configured under the Sinusoidal Interference block:

Sl State (1/2): Enable the Sl state (1/2) option.

S| Mode (1/2): From the SI Mode (1/2) drop-down list, select
Differential Mode.

For configuring the rest of the sinusoidal interference options, refer to
M8054A CMSI and DMSI Parameters Sinusoidal Interference section.

De-Embedding - Refer to M8054A Parameters configuration
De-Embedding section.
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M8054A as External Level Interference (RI/SI) Source

The M80b54A is an external level interference source with Random and
Sinusoidal modulation. For more details on the M8054A configuration,
refer to M8054A Configuration . The M8070B system software allows
controlling interference parameters such as amplitude, highest frequency,
lowest frequency, crest factor and so on.

Keysight provides a matched directional coupler pair (M8045A-802) and a
matched coupler pair (M8045A-803) for injecting the Rl or Sl signal before
or after the channel. Specifications for external level interference sources
RI/SI with M8054A can be found in M8040A data sheet.
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System View of M8054A

This section describes the block diagram provided by the System View
when M8054A module is integrated in M8070B. The System View for
MB8054A varies on the number of channels available.

DATAOUT 1

DATAOUT 2

DATAQUT 3

DATAOUT 4

The principal parts of the System View are represented by blocks, and
these blocks are connected by lines/arrows.

When a block is selected, the corresponding parameter values are
displayed under the Parameters pane. The selected block is highlighted by
blue borders. For more details, refer to System View .
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Controlling M8047A PCI Express Re-driver from M8070B User Interface

The M8070B system software (version 7.2 or above) allows you to control
M8047A PCI Express Re-driver along with the M8020A/M8040A modules.
Once the M8047A is connected to the host computer with USB, it can be
accessed via the M8070B software.

The M8047A PCI Express Re-driver requires the presence of additional
modules. For more information, refer to M8047A Data Sheet.

For complete details on the M8047A PCI Express Re-driver, visit
www.keysight.com/find/M8047A.

M8047A in Module View

Once the M8047A integration is done, you will see an M8047A PCI Express

Re-driver entry in the Module View. The following figure shows the Module
View of M8047A:

Clock Generator Analyzer Patters Measurements  Utilities  Window  Help

. CkGen Data Out clk out Data Out Clk out system  Refckout  clkout TigOut  SysOMA  SysOWtB  SysinA SysinB.
H

ctioutB  ctlinA culinB

clomA  ciiinA imulation

- driver
- USBO:0X2ABD=0XAB01:XX00000000:0-INSTR
MB8047A

XX00000000

Output State
On/off state of the output

OUTPULSTATe 'M3.Data0ut,0
OUTPULSTATe? 'M3.DataOut'

The Identify Device toggle button enables you to identify which M8047A
PCI Express Re-driver on bench corresponds to this particular software
module by blinking the status LED on M8047A. When the Identify Device
toggle button is ON, the M8047A LED will blink. The default setting is OFF.
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M8047A Parameters configuration

The M8047A PCI Express Re-driver has the Data Out and Data In ports.
You can use the Parameters window to configure these ports.

Parameters -
Y Y - =

o
Boost 1
Boost 2
Boost BW

DC Gain Low

Amplifier M3.DataOut

Output State

Driver Gain

The following parameters are available to program the M8047A PCI
Express Re-driver:

Equalization: The following parameters are available for Data In.
Boost 1: The range for this parameteris 0 - 7.
Boost 2: The range for this parameteris 0 - 7.
Boost BW: The range for this parameter is O - 3.
DC Gain: Set the DC Gain value to high or low.

Amplifier: The following parameters are available for Data Out.
Output State: Enables or disables the state of the output.
Driver Gain: The range for this parameter is O - 3.
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Controlling M8047B PCI Express Re-driver from M8070B User Interface

The M8070B system software (version 9.1 or above) allows you to control
M8047B PClI express re-driver along with the M8040A modules. In order to
control M8047B module, the M8047B module driver must be installed in
the M8070B software. The module driver file can be downloaded from
Keysight web page www.keysight.com. For details on how to install the
M8047B module driver in the M8070B software, refer to the section
Manage Instrument Drivers on page 707. Once the M8047B module driver
is installed and it is connected to the host computer with USB, it can be
accessed via the M8070B software. The Data In ports of the M8047B
should be connected with the remote head and the Data Out port of
M8047B should be connected with the Data In ports of an error detector.

The M8047B PCI Express Re-driver requires the presence of additional
modules. For more information, refer to M8047B Data Sheet.

For complete details on the M8047B PCI Express Re-driver, visit
www.keysight.com/find/M8047B.

M8047B in Module View

KEYSIGHT

Once the M80478B integration is done, you will see an M8047B PCI Express
Re-driver entry in the Module View. The following figure shows the
Module View of M8047B:

File Application System Clock Generator Apalyzer Pattens Measurements Utilities Window Help

$ Setup View

=R

s clk Gen

Channel 1 \am 3 v Equalization M3.Dataln
clkin Data Out Data Out Yata O ! Sync Mrk A Ece

Sync Mrk B

Data In

M

Parameters -8

sample ClkOut1  Sample Clk Out 2 Ref Clk Out Ref Clk Out 16G (G) vY

Sample Mrk

Data Out

Eye Expander
DC Gain

M80478 PCle Re-dliver Amplifier
Address 1 USB0::0x2A8D::0x0604::MY00000002::0::INSTR

Product Number  : M80478B (EOETIEED
Serial Number  : MY00000002 @
Hardware Revision : 1

Firmware Version :1.01 =
7 =— ite
Identify D HC 3D} Output Stal
SR On/Off state of the output

Driver Gain

:OUTPut:STATe 'M3.DataOut’,0
:OUTPut:STATe? ‘M3.DataOut’
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The Identify Device toggle button enables you to identify which M8047B
PCI Express Re-driver on bench corresponds to this particular software
module by blinking the status LED on M8047B. When the Identify Device
toggle button is ON, the M8047A LED will blink. The default setting is OFF.

M8047B Parameters configuration

The M8047B PCI Express Re-driver has the Data Out and Data In ports.
You can use the Parameters window to configure these ports.

PATAIMGIENS 1 o
V T v B

v Equalization
Boost
Eye Expander

DC Gain

Amplifier

Output State

Driver Gain

The following parameters are available to program the M8047B PClI
Express Re-driver:

Equalization: The following parameters are available for Data In.

Boost: Sets the equalizer boost. The range for this parameter is
0-33.

Eye Expander: Sets the value of the PAM4 eye expander. The range
for this parameteris O - 3.

DC Gain: Sets the equalizer DC Gain value. The range for this
parameter is O - 3.

Amplifier: The following parameters are available for Data Out.
Output State: Enables or disables the state of the output.

Driver Gain: Sets the output VOD. The range for this parameter is
0-3.
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Extended Sequencing Capabilities in AWGs

Basic Sequencing

This section describes how patterns are generated in case only a single
infinitely looped sequence block is defined. This basic sequencing
description is valid for M8194A, M8195A, and M8196A modules.

PRBS, Static, and Clock sequence block types are repeated with their
minimum possible granularity ignoring the number of symbols specified
in the sequence block length.

Memory Patterns and Pulses are created with the chosen pattern
length using the sequence block length as the minimum repetition rate.

Extended Sequencing

Pattern Generation

This section describes how the distinct sequence block types are
generated when using the enhanced AWG sequencing capabilities in
M8070B. Presently, these capabilities are only available with M8195A
modules which are configured with the 'SEQ' option meant for sequencing.

Locations: M1.DataOut1

Payload:
Copy

Bits: 320
on: 0 Bits

EEE/PAM-4_Linearity_Test_bit

KA

Bits: 40
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PRBS

In a looping sequence block, a PRBS pattern is generated using the
specified sequence block length as a minimum number of bits and
increased to a full repetition of the base PRBS. As an example, a
PRBS7-1 with original length of 127 bits and a sequence block length
of 200 bits is given. This will generate a PRBS pattern with a length of
254 bits, meaning two PRBS7-1 iterations. These 254 bits are then
used as a base pattern for the generated waveform and multiplied as
required to fit into an AWG memory segment.

Non-looping patterns contain the number of sequence bits defined in
the sequence block and do not consider the natural PRBS repetition
length.

Memory Pattern

For memory patterns, only the number of bits that are specified as
sequence block length, occur in the resulting pattern. In case the
memory pattern has a length of 200 bits while the sequence block
length is specified as 100 bits, only the first 100 bit of the memory
pattern will be used for generating the data stream.

Static

Static segments use the number of bits in the sequence block, either
as a minimum repetition length for roll-out in looped sequence blocks
or for defining a minimum pattern length in non-looped sequence
blocks.

Clock

The minimum number of clock symbols are defined by the least
common multiple of the clock divider setting and the number of bits
specified as sequence block length. In case the line coding is, for
example defined as PAM4, the number of bits of a clock sequence
block additionally needs to be divisible by the number of bits per
symbol which is 2 bit/symbol.

Pulse

The pulse pattern considers the number of bits specified as sequence
block length as the minimum pattern length. The length of the pulse’s
high duration is thereby specified by the width property configurable in
the sequence block’s data properties. In case of a line coding
containing mare than one bit per symbol, the pulse pattern width and
length must be a multiple of the bits per symbol value (For PAM4, this
value is 2 bit/symbol).
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Block Settings

Sequence Block

A sequence block can contain an arbitrary user defined pattern, but the
effective length of such a sequence block is enlarged internally to fit all the
granularity requirements. This leads an effectively sent waveform to be
separated into two distinct parts. One part is dubbed as payload
(containing the desired pattern) while the other part is called extension
(required to meet hardware limitations).

It is ensured that the sequence block length always contains an integral
number of symbols. Additionally, the number of sequence block symbols is
divisible by two, which allows to stay in sync with a half rate clock signal
across multiple sequence blocks.

Sequence Block

Payload Extension

Traditionally, a sequence block contains only the desired pattern but for
M8195A modules, a non-looped sequence block contains a payload and
extension pattern part.

Payload

It consists of the user-defined pattern. The data sent during the
payload duration is provided from a memory pattern location, PRBS
selection, etc.

The location of the payload inside a sequence block is selectable.
Following are the available choices for pattern alignment:

Align payload to sequence block start
Align payload to sequence block end
Extension

The extension part is necessary because of limitations such as
sequencer linkage across multiple channels, AWG sample memory
granularities, module-wide sample rate and so forth. It extends the
waveform sent during playback of a non-looped sequence block to
match all preconditions.
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~ Block Settings

Enabled -

Pattern Alignment Block Start ~

Block Fill Mode Use Adjacent Symbol valui -~

» Block Branches

The data content of the extension pattern is selectable. Following are
the selectable block fill modes:

Use Adjacent Symbol Value

Depending on payload alignment, this setting uses the first or the
last symbol value of the payload pattern for filling up the sequence
block.

Using this option will generally produces the shortest sequence
block duration with the smallest extension pattern.

Repeat Pattern

This setting repeats the payload inside the extension block. Using
this setting, the entire sequence block containing an integral

number of payload repeats. This setting produces the same output,
independent of the selected payload alignment mode.

This option generally causes the extension pattern length to
increase as it needs to allow for accommodating multiples of the
payload pattern length.

Fill Extension with Clock Signal

This option fills the extension pattern with a half rate clock.
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Event Configuration

The M8070B software system supports some of the hardware triggering
capabilities of M819bA. These features can be configured via the modules
view when accessing the 'Trig In', 'Event In', or 'Event Config' functional
blocks.

Channel 1
Auto
Update Configuration...

- G]

Clk Gen Data Out Data Out Data Out Data Out System TrigIn Event In Event Config

Trig In and Event In

These blocks allow configuration of the input comparator state of the AWG
module by defining a decision threshold voltage and an input detection
polarity. An event is asserted from the respective input in case the
detected voltage transitions above the defined threshold voltage for
positive polarity or below the threshold voltage for negative polarity.

Event Config

In this functional block, it is possible to configure whether "Trig In" or
"Event In" is connected to trigger a conditional break event in a
multi-block sequence. Using M8195A SFP (Soft Front Panel), the advance
event corresponds to the conditional break event in M8070B.

By using the break command from the sequence editor it is possible to fire
the "Force (Advance) Event" in the SFP. Additionally, it is possible to
enable or disable the hardware advance event by using the "Advance
Event State" switch.

SCPI Commands

The advance sequencing can also be executed using the remote
programming. For details of these commands, refer to M800O Series
Programming Guide.
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5 Setting up Generator

Overview

316

The M8020A/M8040A/MB050A generator generates an output signal
based on a data pattern. It has the following possibilities for generating an
output signal:

Providing a wide range of clock frequencies

You can use the generator's internal clock or an external clock for
defining the frequency of the outgoing stream.

Distorting the signal by adding jitter

You can connect an external delay control device (for example a
function generator) to add jitter to the generated signal.

Adding errors to the output stream

The M8020A/M8040A/M8050A can be set up to insert errors into the
outgoing stream either internally, according to an external signal, or
manually (from the operator).

Run-time switching between two patterns

You can set up two patterns and switch between them during runtime
either automatically, according to an external signal, or manually.

Suppressing the output stream
The output signal can be suppressed according to an external signal.

The M8020A/M8040A/MB050A generator also provides output ports that
let you connect an external instrument, such as an oscilloscope.
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M8020A Generator Ports

The M8020A generator ports are used to set the generator's clock
frequency and to define the output signal with respect to jitter, error
insertion and signal output. In addition, the generator's output ports are
also used to supply a clock signal and trigger (for example, analyzer), and
an arbitrary data signal for testing your device.

The M8020A provides a high level of integration with built-in clock
synthesizer, deemphasis, jitter and level interference. It allows you to set
the parameters for the built-in generator parameters such as amplifier,
deemphasis, HF and LF jitter, common mode interference and differential
mode interference.

The following figure shows the M8020A generator’s ports.

KEVSIGHT

S || TR

@@@???@?@@

Sys OutB SysinA SysinB

© 9 -9

The M8020A generator’s ports include the following:
Ref Clock In
The Ref Clk In input can be used as reference frequency or as external
system frequency directly for the instrument. An external provided

signal can be measured at that input. This input is tightly involved in the
system frequency generation.

Data Out and Data Out

The differential data output serve as device stimuli and can be set up so
that they are compatible with a variety of logic families. With respect to
Data Out, Data Out has inverted logic.

Clock Out and Clock Out

The differential clock output serve as frequency (bit rate) reference and
can be set up so that they are compatible with a variety of logic
families. With respect to Clock Out, Clock Out has inverted logic.
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Trigger Out and Trigger Out

This port allows you to trigger another device (for example, an
oscilloscope) and can be set up so that they are compatible with a
variety of logic families. Trigger Out has more modes, e.g. sub rate
clock to be used as ref clock for a DUT. With respect to Trigger Out,
Trigger Out has inverted logic.

Sys Out A/B

The system level control outputs used to trigger events to the DUT or
external instruments.

Ctrl Out A
The control output port provides the Error Output functionality.

The complementary outputs can be used when:

additional output capability is needed for an instrument such as an
oscilloscope or digital communication analyzer.

your device requires differential inputs.

The Generator's Data Out, Clock Out, Trigger Out and ports must be
terminated with 50 Q if they are not connected.
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The M8040A generator ports are used to set the generator's clock
frequency and to define the output signal with respect to jitter, error
insertion and signal output. In addition, the generator's output ports are
also used to supply a clock signal and trigger (for example, analyzer), and
an arbitrary data signal for testing your device.

The M8040A provides a high level of integration with built-in clock
synthesizer, deemphasis, jitter and level interference. It allows you to set
the parameters for the built-in generator parameters such as amplifier,
deemphasis, HF and LF jitter, common mode interference and differential
mode interference.

The following figure shows the M8040A generator’s ports.

Channel 2

Clk Out Cik Out

90 ©:20.60°:0°0°-0°'0

Clk Mod In SysinB

A

The M8040A generator’s ports include the following:
Remote Head - P and N Ports

The P and N ports of each channel must be connected to the
M8057A/B.

Clk Out1 and Clk Out 2

These are the Clk Out ports of channel 1 and 2, respectively. It can
generate either a Clean Clk or all timing impairments like Data Out.
Ref Clock In

The Ref Clk In input can be used as reference frequency or as external
system frequency directly for the instrument. An external provided
signal can be measured at that input. This input is tightly involved in the
system frequency generation.

Ref Clock Out

The Ref Clk Out is used to provide a 10 MHz or 100 MHz reference clock
to the DUT or other test equipment.
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Clock Out and Clock Out

The differential clock output serve as frequency (bit rate) reference and
can be set up so that they are compatible with a variety of logic
families. With respect to Clock Out, Clock Out has inverted logic.

Trigger Out and Trigger Out

This port allows you to trigger another device (for example, an
oscilloscope) and can be set up so that they are compatible with a
variety of logic families. Trigger Out has more modes, e.g. sub rate
clock to be used as ref clock for a DUT. With respect to Trigger Out,

Trigger Out has inverted logic.

Sys Out A/B

The system level control outputs used to trigger events to the DUT or
external instruments.

Ctrl Out A
The control output port provides the Error Output functionality.

The complementary outputs can be used when:

additional output capability is needed for an instrument such as an
oscilloscope or digital communication analyzer.

your device requires differential inputs.

The Generator's Data Out, Clock Out, Trigger Out and ports must be
terminated with 50 Q if they are not connected.
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M8O050A Generator Ports

The M8050A generator ports are used to set the generator's clock
frequency and to define the output signal with respect to jitter, error
insertion and signal output.

In addition, the generator's output ports are also used to supply a clock
signal and trigger (for example, analyzer), and an arbitrary data signal for
testing your device.

The M8050A provides a high level of integration with built-in clock
synthesizer, deemphasis, jitter and level interference. It allows you to set
the parameters for the built-in generator parameters such as amplifier,
deemphasis, HF and LF jitter, common mode interference and differential
mode interference.

The following figure shows the M8050A generator’s ports.

KEYSIGHT

Channel 2

Remote Head

The MB050A generator’s ports include the following:

Data Out 1, Data Out 2 - This port characteristics for M8042A with
M8058A/M8059A. Values apply at the end of the reference cable at the
outputs of the remote heads M8058A, M8059A.

CtrlIn A, CtrlIn B - This port can be selected as: sequence trigger,
error insertion.

Ctrl Out A, Ctrl Out B - This port provides a pulse or static high/low if
used from sequencer.

Trig Out 1, Trig Out 2 - This port can be used in different modes:
Divided clock with dividers
Sequence block trigger
Pulse mode triggered by sequencer (only if memory pattern is used)
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“Pulse on PRBS” mode NRZ only. Matched pattern without ignoring
defined bits (only if algorithmic pattern is used)
The trigger output 2 is only available for the two-channel version of
M8042A.
Link1, Link 2 - This port enables interactive link training with low
latency between a pattern generator channel and a M8046A analyzer
module. Requires cable M8051A-801. LINK 2 is only available for the
two-channel version of M8042A.
Ch Clk In 1/2 - This port is used to connect with the M8009A clock
module. The channel clock input 2 is only available for the two-channel
version of M8042A.
Sync In - This port is used to connect with M8009A clock module.
LB In, LB Out - This port is needed for communication connected to the
previous AXle chassis. The local bus output is needed for
communication connected to the next AXle chassis.
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Understanding Pattern Generator Features

The following sections describe the pattern generator features.

Output Termination Modes of M8045A with M8057A/B

The following modes are available:
AC Coupled
DC Coupled, Unbalanced
DC Coupled, Balanced

AC Coupled
In the M8045A module, go to Parameters > Amplifier > Coupling > AC.

~ Amplifier M1.DataOut1

Qutput State

Coupling

Polarity Non-Inverted
Amplitude 300 mv
Offset

High

Low

M8000 Series of BER Test Solutions User Guide 323



5 Setting up Generator

The following block diagram displays the AC coupling:

M8045A

M8057A/B

-

The main difference to M8020A is that the AC coupling is in the
instrument. External AC coupling is still possible but not necessary.

DC Coupled, Unbalanced

In the M8045A module, do the following:
a Go to Parameters > Amplifier > Coupling > DC.
b Go to Parameters > Amplifier > Termination Model > Unbalanced.

v~ Amplifier M1.DataOut1
Output State
Coupling
Termination Model Unbalanced -~

Termination Voltage 0 mv

Polarity Non-Inverted

Amplitude 300 mV
Offset 0 mV
High 150 mV

Low =150 mV
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The following block diagram displays the DC coupling with unbalanced
termination model:

M8045A

M8057A/B

-

Limits for Termination Impedance:

40 Ohm — 65 Ohm

DC Coupled, Balanced

In the M8045A module, do the following:
a Go to Parameters > Amplifier > Coupling > DC.
b Go to Parameters > Amplifier > Termination Model > Balanced.

~ Amplifier M1.DataOut
Output State
Coupling
Termination Model Balanced -

Palarity Non-Inverted

Amplitude 300 mV

Offset omv
High 150 mv

Low -150 mV
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The following block diagram displays the DC coupling with balanced
termination model:

M3045A

M8057A/B

Limits for Termination Impedance:

700hm — 130 Ohm

Operation into open is possible for these ranges:
- Qutput amplitude max. 450 mV

- Offset 0 — 370 mV

Understanding the Output Protection Circuit

The M8041A, M8045A, and M805TA J-BERT modules offers a huge
flexibility for external termination schemes and external termination
voltages to address common technologies. For detalils, please refer to the
M8020A Data Sheet and M8040A Data Sheet.

An internal protection circuit continuously monitors the voltages of clock,
data and trigger output. It becomes active and turns off the output(s) if the
externally applied termination voltage does not match the respective
setting (any longer).

NOTE The M8020A/M8040A/M8050A output port groups (Data, Clock and

Trigger Out) have their own protection circuit. As a consequence, if an
output voltage violation occurs at any of the output port(s), then the
respective output port group gets disabled or stops working. The
output(s) needs to be actively (via GUI or remotely) re-enabled after the
fault condition has been removed.
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If an output voltage violation occurs, the output(s) is switched off, which
means to a "high impedance" condition. When it gets switched on again
(manually by the user) it again follows the standard enabling procedure
with termination voltage(s) & impedance checks.

A warning icon appears in the Status Window as shown in the following
figure:

Status Indicators
Generator

Module Channel  Bit Rate

Data Output Jitter Stopped

1 5.0000 Gb/s 1:PRBS 2*7-1 A
2 5.0000 Gb/s 1:PRBS 2"7-1

Understanding the Output Level Parameters

The following figure shows the parameters of a Data, Clock, or Trigger
output signal.

As shown in this figure, the signal output levels have the following

components:
High
vnlltige ‘
[I U Amplitude
+ Offset
.'. voltage
Lowe '
voltage

High voltage is the upper voltage level of the signal.
Low voltage is the lower voltage level of the signal.
Offset voltage is the offset of the average voltage level from O V.

Amplitude of the signal.

M8000 Series of BER Test Solutions User Guide 327



5

328

Setting up Generator

When adjusting the output levels, it is important to understand the
concept of how the M8020A/M8040A/M8050A handles voltages.

Changing the Amplitude

Typically, during tests, when you adjust the amplitude, you want to keep
the offset constant. This keeps the ideal sampling point within the eye. The
M8020A/M8040A/M8050A handles this by keeping offset voltage constant
when amplitude is changed.

Changing the Output Levels

On the other hand, you may want to adjust the output voltage level
without changing the amplitude. The M8020A/M8040A/M8050A handles
this by keeping amplitude constant when offset voltage is changed and
high/low voltage are accordingly adjusted.

Voltage Level Restrictions

The M8020A/M8040A/M8050A cannot generate a signal that has voltage
levels out of range. If you try to enter a value for one parameter that would
put another parameter out of limits, the M8020A/M8040A/M8050A rejects
the change. This could happen, for example, if low voltage is already at the
minimum, and you try to lower either of high voltage or low voltage, or
increase amplitude.

Understanding Delay and Crossover

The Delay feature is supported by M8020A/M8040A/M8050A and the
crossover feature is supported by M8020A only. It provides the possibility
of modifying the output data signal by varying the signal's delay to the
clock signal, and the signal's crossover.

Delay

The exact time delay through a test setup can vary. The delay function
allows you to compensate for this by adjusting the active edge of the
trigger output relative to the clock/data outputs. This varies the phase
relationship of the data and clock outputs (causes the data to have a
certain time delay after the clock pulse). The higher the delay, the greater
the time difference between the clock signal and the data signal. The delay
can be adjusted by the generator’s Data Out 1 and Data Out 2 ports.
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Data Out

— = Delay

Clock Out

Crossover

Crossover is the voltage level where the overlapped rising and falling
edges of the logic levels intersect. This adjustment varies the widths of the
logic highs and lows.

The following figure shows examples of crossover at 50 %, 80 %, and 20 %:

Note that the crossover feature is not supported by M8040A.

Why Incorrect Terminations Could Damage Your Device

Choosing wrong terminations may cause your device to output voltage
levels that are not as expected. It may also cause excessive current or
current flow in the wrong direction, which can damage your device.

Note that an internal protection circuit becomes active if the termination
voltage is wrongly adjusted. The protection circuit sets the output voltages
to safe levels, typically:

Vhi = Vlo = Vterm = externally measured termination voltage.
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If you adjust the termination voltage, and try to enter value(s) which are
outside of the currently allowed window, the Auto Correction
Confirmation message box will pop up with respective apply and discard
options as shown in the following figure:

A Conflict(s) Encountered:

Ca rmination Voltage of 2 V at "N currently valid range

In confl h Common Mo 0 Comparator’, with valid rar

~~~ Recommended Change(s):

Discard

M8020A AC Coupling and Bias Tees

The generator's outputs are always internally DC-coupled; even when AC
termination is selected. For this reason, caution must be taken when
connecting your instrument to a device or test setup.

The diagram below shows a device that is AC coupled. Note that the
capacitor is part of the test setup.

AC Coupled
DUT
M8041A Output T
or | |
M8051A 50 Ohm
V Term

You can use an external bias to power your device. You must ensure,
however, that the network is oriented correctly. If it is not, your device or
instrument may get damaged.
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The following diagram shows a bias tee that is positioned correctly. Notice

that the generator's outputs are protected by the blocking capacitor.

Output

DC Bias

DUT

“Bias Tee”

50 Ohm

V Term

The following drawing is an example of the external DUT connected to the
generator output for the different possible settings.
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This figure shows what the generator expects to be externally connected
as DUT, with respect to the different selectable termination models.

For AC-coupled mode (see red box above), the instrument actually cannot
and does not need to distinguish between these two termination schemes.
Therefore the drop-down box Termination Model is not shown and active
within the GUI when the AC coupled mode is selected.

There are certain impedance/voltage limits you need to keep in order to be
able to turn on (enable) the output(s).

Whenever an output amplifier is turned on, the external DC resistance as
well as the external termination voltage is measured and calculated.

These are the impedance/voltage limits for various modes /
configurations:

DC Coupling Unbalanced: The measured externally connected
resistance should be within the allowed range which is between

40 to 65 Q here. Also, if an external termination voltage is detected
that is not within the allowed 100 mV tolerance window, the output(s)
will not turn on.

DC Coupling Balanced: The measured externally connected resistance
should be within the allowed range which is between 70 to 130 Q here.
In this DC Coupling Balanced mode there is an exception implemented,
that allows the output(s) to drive high impedance (‘into open’). For this,
the set maximum amplitude should be below 450 mV, and the offset
setting should be between 0-370 mV.

AC Coupling: When using the AC coupled mode, you must apply an
external DC blocking capacitor. Here the external DC resistance must
be greater than or equal to 300 Q, with the HF resistance being

~50 Q (single - ended) or ~100 Q (differential).

Setting up Terminations

Before you can start sending signals to your device, you have to choose
the proper termination mode. To do so:

1 Go to the Menu Bar > Generator and then select Data Out.

2 Select Amplifier functional block from the Parameters window.
3 Provide the DUT's termination settings.

4 Provide termination voltage.
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Selecting the wrong termination may damage your device.

5 Connect the DUT's input ports to the M8020A/M8040A/M8050A's
output ports.

Do not apply external voltages to the generator outputs.

Output ports of the generator that are not connected to another device
must be terminated with 50 Q to prevent the M8020A/M8040A/M8050A
from damage. If outputs are disconnected they are usually not turned on
because the output enable check detects the misconfiguration. If outputs
are disconnected after they have been turned on the protection circuit
might get triggered depending on the specific configuration. In this case
the output will be switched off. This is an emergency scenario and should
never be a normal habit. It can be switched on again (manually by the
user) after removing the fault condition, it again follows the standard
enabling procedure with termination voltage(s) & impedance checks.

DC Check (Unbalanced/Balanced Termination) for M8020A/M8040A

DC Check for Unbalanced Termination

Step 1 If the Measured Voltage = VT —> Pass, go to Step 2.

Measured Voltage = VT — Pass

Legends
Internal 50 Ohm

VT — Termination Voltage

P — Normal (Non-Inverted)
N — Complement (Inverted)
Open VCCO - Output Voltage Power Supply

Switch ¢ DUT 50 Ohm DUT — Device Under Test

VCCO P = Don't Care Termination Voltage VT
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Step 2 If the Measured Voltage = VT —> Pass, go to Step 3.

Measured Voltage = VT — Pass
Legends

Internal 50 Ohm
VT — Termination Voltage

P — Normal (Non-Inverted)

N — Complement (Inverted)

VCCO - Output Voltage Power Supply

glzig: """ DUT 50 Ohm DUT - Device Under Test
VCCOP=VT Termination Voltage VT
Step 3 If the Measured Voltage = VT + 50 mV —> Pass, turn on the output driver.
Measured Voltage = VT +50 mV — Pass
Legends
Internal 50 Ohm VT — Termination Voltage

P — Normal (Non-Inverted)
N — Complement (Inverted)

Closed VCCO - Output Voltage Power Supply

Switch """ DUT 50 Ohm DUT - Device Under Test

VCCO P = VT +100mV Termination voltage VT

In the above diagrams, only normal output is shown. However, the DC
check however is done for normal and complement output. In general,
the both outputs (P/N) need to be terminated the same way.

In single ended use case for better convenience the unused output can
be terminated with 50 Ohm into GND although termination voltage of
used output might not be zero. This is only true as long as the offset
voltage is between +1V and -1V. The mismatch is detected during the
test and is compensated internally. This is implemented in order to make
the termination of unused outputs easier.
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DC Check for Balanced Termination

Step 1 If the Measured Voltage = OFFSET -> Pass, go to Step 2. However, this is
false if DUT is unbalanced with VT unequal to OFFSET.

Measured Voltage = OFFSET — Pass

Internal 50 Ohm This is false if DUT is unbalanced with VT unequal to OFFSET
Closed _____ DUT 100 Ohm
Switch Internal 50 Ohm
\ i
VCCO P = OFFSET
Closed ..... Legends
Switch

VT — Termination Voltage
P — Normal (Non-Inverted)
- N — Complement (Inverted)
VCCON = OFFSET VCCO - Output Voltage Power Supply
DUT — Device Under Test

Step 2 If the Measured Voltage = OFFSET + 100 mV -> Pass, go to Step 3.
However, this is false if DUT is unbalanced (no matter if VT is equal or
unequal to OFFSET).

Measured Voltage = OFFSET +100 mV — Pass

This is false if DUT is unbalanced (no matter if
Internal 50 Ohm VT is equal or unequal to OFFSET)

Closed DUT 100 Ohm

Switch Internal 50 Ohm

VCCO P = OFFSET +100 mV

Closed ... Legends
—_ Switch
VT — Termination Voltage
P — Normal (Non-Inverted)
VCCO N = OFFSET +100 mV N — Complement (Inverted)
VCCO - Output Voltage Power Supply
DUT — Device Under Test
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Step 3 If the Measured Voltage for P is OFFSET +50 mV and for N is OFFSET -50
mV -> Pass. Turn on the output driver. However, this is false if DUT is not
connected or AC coupled.

Measured Voltage for P = OFFSET +50 mV and N = OFFSET -50 mV — Pass

Internal 50 Ohm l This is false if DUT is not connected or AC coupled

Closed DUT 100 Ohm

Switch Internal 50 Ohm

VCCO P = OFFSET +100 mV

Closed ... Legends

Switch
VT — Termination Voltage
P — Normal (Non-Inverted)

VCCO N = OFFSET -100 mV N — Complement (Inverted)

VCCO - Output Voltage Power Supply
DUT — Device Under Test

Adjust Output Levels (optional)

Data, Clock and Trigger Out offset and voltage levels can be adjusted. This
is typically done when you want to tune your BER measurement or stress
the device.

You can adjust the related parameters of the data and clock amplitudes
and offsets on the GUI.
To enter specific values for the outputs from the keyboard:

1 Go to the Menu Bar > Generator and then select Data Out and Trigger
Out ports. Once more, go to the Menu Bar > Generator and then select
Clock Out port.

Select Amplifier functional block from the Parameters window.
Select coupling as DC.
Select termination model as Unbalanced.

o N W N

Enter the desired termination voltage.
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If the standard enabling procedure with termination voltage(s) and
impedance checks fails the output(s) will stay off. In this state the output
resistance is "high impedance". It can be switched on again (manually by
the user) after removing the fault condition, it again follows the standard
enabling procedure with termination voltage(s) and impedance checks.

Deemphasis Signal Generator

The M8020A/M8040A/M8050A has a built-in deemphasis signal generator
that can be connected between the Data Out port of the generator and the
DUT.

Deemphasis is a method that reduces the voltage of a digital signal if the
generated level is high or low for more than one clock period. The principle
is illustrated in the following figure.

o|j1|1|1|0|O0|1]|]O0|1|1]0
Input
Signal
] 1 -
Output 1 i
Amplitude D::]mlﬁ':::ls
(Vep) Y "
e —
Y \—l — [

The deemphasis amplitude is specified as a fraction of the output
amplitude (in percent or dB).

Post-cursor deemphasis

The figure above refers to a so-called post-cursor deemphasis. You may
wish to know how that is generated.

One branch has a programmable amplifier to produce the desired
output voltage (Peak to Peak Voltage).
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The other one has an adjustable delay (automatically set to one signal
clock period) and a programmable inverting attenuator/amplifier to
produce the delayed signal with a lower voltage swing.

Finally, the signals of both branches are added. This means, the delayed
signal voltage is subtracted from the specified peak-to-peak amplitude.

Pre-cursor deemphasis

It is also possible to convert the input signal to a pre-cursor deemphasized
signal.

This can be done by setting the output voltage swing to the desired
deemphasis amplitude and specifying a negative amplitude ratio (an
amplification). This inverts the roles of the two branches. The delayed
signal has now a larger amplitude than the direct signal. A waveform
example is illustrated in the following figure.

oj1{1|1(0j0j1|0|1|1]|0
Input
Signal
A ] l__II
Output 1 i
Amplitude Diﬂﬁsgzm
(Vep) Y i
Y S

When pre-cursor deemphasis is generated this way, the complementary
Output of the Deemphasis Signal Converter becomes the normal output
and vice versa.

Be very careful if you set the deemphasis ratio to amplification! In this
case, there is no indication of the peak-to-peak voltage applied to the
DUT. You need to calculate or measure the output signal voltage
precisely. Otherwise you might damage your device.
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Deemphasis on 1 pre-cursor and 1 post-cursor

The following example illustrates the output of the differential signal with
variable deemphasis on 1 pre-cursor and 1 post-cursor generated by
M8020A Deemphasis.

A N R
I| f HK\F‘ ||ﬁ\—- .|'I‘r"-,l |P“| jl |P‘ ]
. “—T—/T": er . 'u’“]'
L e Vb e Vd[l |
L NN
I|I I]'. | II II,.'—\_I'q | rr'—\_i |L
.| ILJFJ I'L,Jr \)d & 11 IlLJI

- L/

Controlling the Deemphasis

To control the deemphasis function:
1 Go to the Menu Bar > Generator and then select Data Out.
2 Select Deemphasis function block from the Parameters window.
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M8070B Factory Deemphasis Profiles

Table 53 on page -340 lists the deemphasis profile files which are available
at the following location (Factory folder) when the M8070B software is
installed:

Location: C:\Users\<username>\Documents\Keysight\M8070B\
Workspaces\Default\Factory\SharedResources\TxFFEDeemphasisPresets

Table 53 Deemphasis profile files

Deemphasis Profile File Description Instrument Assembly

DeemphasisPresetProfile_7Cursors.xml 50 Presets with the Main Cursor at 3. M8050A

Default_2pre_2post.xml Dummy Tx FFE profile with 2 pre-cursors and 2 post-cursors. M8040A

Default_3pre_3post.xml Dummy Tx FFE profile with 3 pre-cursors and 3 post-cursors. M8040A

USB4.xml USB4 Gen2/Gen3 TX FFE preset table as per the USB4 Version 2.0~ M8040A
specification.

USB4_7Cursors.xml USB4 Gen2/Gen3 TX FFE preset table as per the USB4 Version2.0 ~ M8050A
specification.

USB4_80G.xml USB4 Gené4 TX FFE preset table as per the USB4 Version 2.0 M8040A
specification.

USB4_80G_7Cursors.xml USB4 Gené4 TX FFE preset table as per the USB4 Version 2.0 M8050A
specification.
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M8020A Deemphasis

You can use the Preset Enable button to enable/disable changing the
deemphasis preset register number. Once the Preset Enable option is
enabled, you can set the preset register number. There are 31 preset
registers available addressed by a register index of O up to 30. The tap
values of the ‘current’ preset register are shown at the output. Preset
register O is the default register. Supported preset values for M8041A,
M8051A and M8062A are O - 30.

You can toggle between dB (decibel) and % (percent). Toggling does not
change the value. The Deemphasis function block also allows you to set
the “Positive” or “Negative” polarity for deemphasis.

~ Deemphasis M1.DataOut1

Preset Enable -

Preset Register Number 4
Unit dB ~
Pre-Cursor2 : 4 0.00 dB
Pre-Cursor1 : 4 0.00 dB
Post-Cursor1 : 4 0.00 dB
Post-Cursor2 : 4 0.00 dB
Post-Cursor3 : 4 0.00 dB

Post-Cursord : 4 0.00 dB

Post-Cursor5: 4 0.00 dB
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M8045A Deemphasis

The M8045A provides built-in b taps deemphasis with positive and
negative cursors based on a finite impulse response (FIR) filter. You are
allowed to enter the deemphasis values in terms of coefficient values.

Table 54 Specifications for multi-tap deemphasis
NRZ PAM4
Deemphasis taps 5 taps, can be adjusted for each channel independently
Coefficient 0 0.0to £ 0.45 0.0to £ 0.45
Coefficient 1 0.0to £ 0.45 0.0to £ 0.45
Coefficient 2 03to1 03to1
Coefficient 3 0.0to+0.45 0.0to+0.45
Coefficient 4 0.0to+0.45 0.0to+0.45
Cursor coefficient resolution 0.01 0.01

You can use the Preset Enable button to enable/disable changing the
deemphasis preset register number. Once the Preset Enable option is
enabled, you can set the preset register number. There are 50 preset
registers available addressed by a register index of O up to 49. The tap
values of the ‘current’ preset register are shown at the output. Preset
register O is the default register. Supported preset values for M8045A and
MB8046A are O - 49. The presets 48 and 49 represent low-swing
configurations and are the exception to the rule that the sum of the
absolute value of all coefficients must be equal to 1.
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Controlling the M8045A Deemphasis

To control the M8045A deemphasis function:
1 Go to the Menu Bar > Generator and then select Data Out.

2 Select Deemphasis function block from the Parameters window. The
following Deemphasis parameters will be shown:

Parameters
Y'Y

~ Deemphasis

Preset Enable
Automatic Main-Cursor
Preset Register Number
Main Cursor Position

-l -2 D)

Factory/DeemphasisPresetProfile.xml

Deemphasis Profile

Coefficient 0

Coefficient 1

Coefficient 2

Coefficient 3

Coefficient 4

Qutput Swing

Unit

Pre-Cursor2

Pre-Cursor1

Post-Cursor1

Post-Cursor2

M804bA supports five deemphasis cursors, with an adjustable main-cursor
position between cursor 1 and cursor 3. This allows selecting the following
configuration:

Main Cursor Position Number of Pre-Cursors Number of Post-Cursors
1 1 3
2 2 2
3 3 1
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You can enter the deemphasis values in terms of coefficient values. Once
you enter the coefficient values, the pre-cursor and post-cursor values are
automatically reflected in the corresponding fields. Once the Automatic
Main-Cursor button is enabled, you are not allowed to adjust the main
cursor as it is automatically calculated. However, to change the values for
main cursor, you need to disable the Automatic Main-Cursor button. You
are allowed to toggle between dB (decibel) and % (percent). Toggling does
not change the value.

Set the values as following:

Automatic Main-Cursor: Enables automatic calculation of the main
cursor.

Preset Register Number - Selects a deemphasis preset register.
Supported preset value for M804bA is O - 49.

Main Cursor Position: Sets the main cursor position. This can be
changed from 1 to 3. The default is value 2.

Deemphasis Profile - Selects the deemphasis preset file from the
M8070B workspace (Factory, Current or Shared folder). You are allowed
to modify the deemphasis preset values when the deemphasis preset
file when loaded from the “Current” or “Shared” folder. All modification
made are directly saved to the file. However, when the deemphasis
preset file when loaded from the “Factory” folder, you are not allowed to
modify the deemphasis preset values (read only state).

Coefficient 0: Controls the filter coefficient O.
Coefficient 1: Controls the filter coefficient 1.
Coefficient 2: Controls the filter coefficient 2.
Coefficient 3: Controls the filter coefficient 3.
Coefficient 4: Controls the filter coefficient 4.

Output Swing: Resulting peak to peak output swing as percentage of
the configured output amplitude.

Unit: You can toggle between dB (decibel) and % (percent).

The Deemphasis parameter displays the TxEQ Matrix Editor settings
when the PCle option is selected under the PHY Protocol drop-down list
in the Sequence Configuration parameter.
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M8040A Automatic Pattern Generator Deemphasis

The Auto Deemphasis feature optimizes the deemphasis settings at the
end of the cable to get the best eye performance from the instrument.

Additionally, this feature allows you to deembed/embed cable or fixture
using an s-parameter file.[

Connection Diagrams

Connection Diagram 1

The following figure shows how to establish a connection among M8045A,
M8057A/B and 86100D with 86108B:

Connection among M8045A, M8057A/B and 86100D with 86108B
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Connection Diagram 2

The following figure shows how to establish a connection among M8045A,
M8057A/B and NTOO0A with NTOB0A:

Connection among M8045A, M8057A/B and N1000A with N1060A
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Connection Diagram 3

The following figure shows how to establish a connection among M8045A,
M8057A/B and N1094A:

Connection among M8045A, M8057A/B and N1094A

Connection Diagram 4

The following figure shows how to establish a connection among M8045A,
M8057A/B and N1092C:
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Connection among M8045A, M8057A/B and N1092C

Connection Diagram 5

The following figure shows how to establish a connection among M8045A,
M8057A/B, and Infiniium UXR-series oscilloscope:
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Connection among M8045A, M8057A/B and UXR-series oscilloscope

Using FlexDCA/UXR series oscilloscope from within M8070B

For details on controlling FlexDCA (86108B/N1060A/N1094A/N1094B)
and UXR series oscilloscope from M8070B, refer to M8070ADVB Advanced
Measurement Package User Guide or Online Help.
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Controlling M8040A Automatic Pattern Generator Deemphasis

1 To control the M8045A auto-deemphasis function, do the following:
a Go to the Menu Bar > Generator and then select Data Out.
b Select Deemphasis function block from the Parameters window.

The following Deemphasis parameters will be shown:

Parameters
> Amplifier M1.DataOut1

~ Deemphasis M1.DataOut1

Oscilloscope Channel INF1.Datain1 ~ (_l

Preset Enable -
Automatic Main-Cursor

Preset Register Number

Main Cursor Position

wEE D

Factory/Default_2pre_2post.xml

Deemphasis Profile

Coefficient 0

Coefficient 1

Coefficient 2

Coefficient 3

Coefficient 4 0.000
Cursor Correction Default
Output Swing 100.00

Unit

You can enter the deemphasis values in terms of coefficient values.
Once you enter the coefficient values, the pre-cursor and
post-cursor values are automatically reflected in the corresponding
fields. Once the Automatic Main-Cursor button is enabled, you are
not allowed to adjust the main cursor as it is automatically
calculated. However, to change the values for main cursor, you
need to disable the Automatic Main-Cursor button. You are allowed
to toggle between dB (decibel) and % (percent). Toggling does not
change the value.
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¢ Set the Deemphasis values as following:

Oscilloscope Channel: Select an instrument to perform the
auto deemphasis. If both DCA & UXR are available as modules,
then we can select any of the modules from the drop-down list
of available channels. By default, the DCA module will be
selected.

Preset Enable: Enables or disables changing the deemphasis
preset register number. Once the Preset Enable option is
enabled, you can set the preset register number.

Automatic Main-Cursor toggle button: Enables automatic
calculation of the main cursor.

Preset Register Number - Selects a deemphasis preset
register. The supported preset value for M8045A is O - 49.

Main Cursor Position: Sets the main cursor position. This can
be changed from 1 to 3. The default value is 2.

Deemphasis Profile - Selects the deemphasis preset file from
the M8070B workspace (Factory, Current or Shared folder). You
are allowed to modify the deemphasis preset values when the
deemphasis preset file when loaded from the “Current” or
“Shared” folder. All modifications made are directly saved to
the file. However, when the deemphasis preset file when loaded
from the “Factory” folder, you are not allowed to modify the
deemphasis preset values (read-only state).

Coefficient 0: Controls the filter coefficient O.
Coefficient 1: Controls the filter coefficient 1.

Coefficient 2 (Main): Controls the filter coefficient 2 (main
cursor).

Coefficient 3: Controls the filter coefficient 3.
Coefficient 4: Controls the filter coefficient 4.

Cursor Correction: Selects the cursor correction mode. The
available cursor correction modes are “Default” and “None”.

If the cursor correction mode is selected as “Default” then it
uses the factory calibration table, however, if “None” is
selected, it will turn off the calibration table.This parameter is
only available for PAM3 line coding and when the deemphasis
profile is selected as “Factory/USB4_80G.xml”".

Output Swing: Resulting peak to peak output swing as
percentage of the configured output amplitude.
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Unit: You can toggle between dB (decibel) and % (percent).

The auto deemphasis adjustment is supported only for NRZ and PAM4
line coding.

2 The embedding process enables to add the S21 loss to the deemphasis
tap settings within the given deemphasis tap resolution/range. To
control the Embedding function, do the following:

a Select Embedding function block from the Parameters window.

The following Embedding parameters will be shown:

~ Embedding M1.DataOui1l

S-Parameter State - )

aw BB YD

Factory/N4910_61601_measured

S-Parameter Profile

b Set the Embedding values as following:
State: Enables/Disables S-Parameter compensation.

S-Parameter Profile: Selects the S-Parameter profile. It also
allows you to import and export a S-Parameter profile. It
supports S2P file format for embedding.

3 The de-embedding process enables to compensate the loss of cable or
channel using the generators deemphasis capability with the given
resolution/range. To control the De-Embedding function, do the
following:
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a Select De-Embedding function block from the Parameters window.

The following De-Embedding parameters will be shown:

v De-Embedding M1.DataOut1
State 1

wEBE

Factory/ISIBoard/M8049A _|

S-Parameter Profile 1

Flip S-Parameters 1

Weight 1

State 2

wEE D

Factory/ISIBoard/M8049A_|

S-Parameter Profile 2

Flip S-Parameters 2
Weight 2
State

w»EBE D

Factory/N4910_61601_mea

S-Parameter Profile

b Set the De-Embedding values as following:
State: Enables/Disables S-Parameter compensation.
S-Parameter Profile: Selects the S-Parameter profile. It also
allows you to import and export a S-Parameter profile.

4 Once the above settings are done, click the Execute button. In the
case of the UXR series oscilloscope, the Data In and Common
parameters in the Properties window will be not be available until the
deemphasis coefficients are calculated automatically.
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M8O050A Automatic Pattern Generator Deemphasis

The Auto Deemphasis feature optimizes the deemphasis settings at the
end of the cable to get the best eye performance from the instrument.
Currently, this feature supports N1T060A and N1046A DCAs.

Connection Diagrams
Diagram 1

The following figure shows how to establish a connection among M8009A,
M8042A, M8058A and NT1060A DCA.

N1060A

Ref Clk 16G

Trig Outl

Remote Head Trace to compensate

Diagram 2

The following figure shows how to establish a connection among M8009A,
M8042A and N1046A DCA.

N1046A

Trigger %
Precision

Timebase

- Ensure that you have turn on Ref Clk 16G, Trig Out, Data Out Amplifier
NOTE and the global Output before applying auto-deemphasis.
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Setting a high voltage value on the DataOut amplitude will result in an
error and stop auto deemphasis. In this case, try again with a smaller
amplitude value.

Remember not to use N1046A DCA together with N1060A in one
chassis. In this case, there is no PTB (precision timebase) support for
NT046A.

Controlling M8050A Automatic Pattern Generator Deemphasis

To control the M8042A auto-deemphasis function, do the following:
1 Go to the Menu Bar > Generator and then select Data Out.

2 Select Deemphasis function block from the Data Out > Parameters
window.

The following Deemphasis parameters will be shown:

v Deemphasis M2.DataOut1
Oscilloscope Channel

Apply Auto Correction

Automatic Main-Cursor

Preset Register Number

Preset Enable (C2D)
-

0

3

Main Cursor Position

Deemphasis Profile

Coefficient 0
Coefficient 1
Coefficient 2
Coefficient 3

Coefficient 4
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You can enter the deemphasis values in terms of coefficient values.
Once you enter the coefficient values, the pre-cursor and post-cursor
values are automatically reflected in the corresponding fields. Once the
Automatic Main-Cursor button is enabled, you are not allowed to
adjust the main cursor as it is automatically calculated. However, to
change the values for main cursor, you need to disable the Automatic
Main-Cursor button. You are allowed to toggle between dB (decibel)
and % (percent). Toggling does not change the value.

3 Set the Deemphasis values using the following parameters:

Oscilloscope Channel: Select a channel to perform the auto
deemphasis, and then click Execute button.

Automatic Main-Cursor: Enables automatic calculation of the main
cursor.

Preset Enable: Enables or disables changing the deemphasis preset
register number. Once the Preset Enable option is enabled, you can
set the preset register number.

Automatic Main-Cursor: Enables automatic calculation of the main
cursor.

Preset Register Number: Selects a deemphasis preset register.

Main Cursor Position: Sets the main cursor position. This can be
changed from 2 to 4. The default value is 2.

Deemphasis Profile - Selects the deemphasis preset file from the
M8070B workspace (Factory, Current or Shared folder).

Coefficient 0: Controls the filter coefficient O.
Coefficient 1: Controls the filter coefficient 1.
Coefficient 2 (Main): Controls the filter coefficient 2 (main cursor).
Coefficient 3: Controls the filter coefficient 3.
Coefficient 4: Controls the filter coefficient 4.
Coefficient 5: Controls the filter coefficient 5.
Coefficient 6: Controls the filter coefficient 6.

Output Swing: Resulting peak to peak output swing as percentage
of the configured output amplitude.

Unit: You can toggle between dB (decibel) and % (percent).

4 Once the deemphasis adjustment is done using the above parameters,
click “Apply Auto Correction” to enable the correction data.
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Setting Up Data Out Port Parameters

The generator produces clock and data outputs that serve as frequency
reference and device stimulus for the device under test.

To set the Data Out parameters:

1 Go to the Menu Bar > Generator and then select Data Out port.
2 Select Amplifier functional block from the Parameters window.
3 Set the parameters as described in this section.

Auto Range -
Amplitude Range OmV - 300mV
Amplitude 300 mv
Offset 150 mV
High 300 mv
Low 0mVv

Cross over 50.0 %

Clk/2 Jitter 0.0 ps

Transition Time Steep

Amplitude

This text field allows manual entry of the voltage amplitude and displays
the current value.

To modify the value, click inside the text field and enter the desired value.

The M8020A/M8040A/M8050A will not allow you to adjust a voltage
beyond its limits. The limit is determined by the
M8020A/M8040A/M8050A's internal hardware. If a limit is encountered,
the M8020A/M8040A/M8050A sends a message to the System Error.
For more information about voltage limits, see the M8020A, M8040A &
M8050A Data Sheets.
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If you may want to adjust the output voltage level without changing the
Amplitude, the M8020A/M8040A/M8050A handles this by keeping
Amplitude constant when Offset voltage is changed and High and Low
voltages are accordingly adjusted.

Similarly, if you want to adjust the output voltage level without changing
the Offset, the M8020A/M8040A/M8050A handles this by keeping Offset
constant when Amplitude is changed and High and Low voltages are
accordingly adjusted.

You can even click Auto Range option which will automatically select the
amplitude range according to amplitude.

High Voltage

This text field allows manual entry of the logic high voltage level and
displays the current value.

To modify the value, click inside the text field and enter the desired value.

Offset Voltage

This text field allows manual entry of the voltage level halfway between
logic high and logic low (the offset) and displays the current value.

To modify the value, click inside the text field and enter the desired value.

Low Voltage

This text field allows manual entry of the logic low voltage level and
displays the current value.

To modify the value, click inside the text field and enter the desired value.

Crossover

This text field allows manual entry of the data's crossover percentage, and
displays the current value.

Note that the crossover feature is not supported by M8040A.
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Clk/2 Jitter

This text field allows manual entry of the Clk/2 Jitter at the Data Out port
in units of seconds. It provides half rate clocking; the clock at the clock
output runs at half the bit rate.

Data Polarity Inverted

Use this option to invert the logic of the data outputs (Data Out, Trigger
QOut and Clock Out).

Transition Time

Use this option to control the transition time of the output signal. The
choices are smooth, moderate and steep.

Note that the transition time is not supported by M8040A.

Setting up Output Timing

The Output Timing functional block provides following parameters:

~ Output Timing M1.DataOut1

Data rate
Delay
Jitter Delay

Deskew

Data Rate - Sets the channel data rate in b/s. To set up the data rate,
go to Clock Generator and set the Frequency.

Delay - Controls the data delay of the output signal. This also affects
the channel‘s Clock Out signal when the clock source is configured as
Data Clock.

Jitter Delay - Controls the delay of jitter profile. Use this option to
adjust the jitter phase between multiple outputs (e.g. clock and data)
on the receiving side to ensure error free sampling for the jitter
frequencies and amplitudes used in the setup.
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Deskew - This feature is used to match or adjust the timing delay
between the Data Out channels. It is a delay offset that is intended to
deskew the output in respect to other outputs. This value is an offset to
the data delay as well as jitter delay.
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Bit Rate

Bit rate is defined as bits per second. The Generator's clock rate sets the
bit rate and serves as the frequency reference for the Data, Clock and
Trigger outputs, your device, and the Analyzer (if it receives its clock from
the Generator). It can be generated internally or supplied from an external
source.

When to Use an External Clock Source?

The M8020A/M8040A/M8050A's internal clock can be used for most
testing purposes.

There are some circumstances, however, when an external clock source is
required:
Synchronization with an external clock

The M8020A/M8040A/M8050A can be connected to an external clock
to allow it to run as part of a larger external system.

Use of a modulated clock

A frequency- or delay-modulated clock can be used to provide a small
amount of jitter to the clock signal.

Use of a precision clock

A precision clock with very low phase noise can be used to enhance the
instrument's performance. This is especially interesting for longterm
measurements.

Bit Rate Range

The M8040A provides symbol rate from 2.0 to 32.4 GBd for M8045A
Option -G32 and 2.0 to 58.0 GBd (all specifications are valid up to 58 GBd
with over-programming up to 64.8 GBd) for M8045A

Option -G64.

The M8020A provides bit rates from 256 Mbit/s up to 16.2 Gbit/s,
depending on the instrument's options.

However, several specific properties and limitations need to be taken into
account when working at low bit rates. The limitations apply to the
instrument according to the following hysteresis curve:

If the bit rate falls below 615 Mbit/s, the limitations apply.
If the bit rate exceeds 620 Mbit/s, the limitations no longer apply.
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The following figure clarifies the behavior in the range between 615 Mbit/s
and 620 Mbit/s:

Limitations do not apply

in this range
620
-
615 Bitrate [Mbit/s]
Limitations apply
in this range

For the generator the following rules apply:

Below 620 Mbit/s, the Generator can only be operated with an external
clock source, because the internal clock source can only produce
signals higher than 620 Mbit/s.

The trigger output cannot be set up to trigger on certain pattern
positions or pattern sequences. If this option is enabled (for example in
the user interface), the trigger is sent once for each pattern, but the bit
position cannot be specified.

The option to trigger on the divided clock signal is supported as usual.
There are restrictions to the available clock to data delay values.

The Generator can vary the clock to data delay only within a range of 10
ns (relative to the clock signal). For frequencies above 666 Mbit/s, this
range is sufficient to cover the complete clock cycle (= 1 unit interval).

For lower frequencies, the valid data delay range is smaller than the
clock cycle. The Generator cannot generate signals with a delay outside
this range. Therefore, the data delay cannot be set to all values within
the clock cycle.
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Spread Spectrum Clocking
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L 3

L

A Spread Spectrum Clock (SSC) is widely used for reducing the peak
electromagnetic radiation at the nominal clock frequency. With SSC, the
clock pulse is modulated with a relatively low-frequency triangle
waveform. This broadens the clock signal spectrum and reduces the peak
energy. The M8020A/M8040A/M8050A allows to emulate such SSC on the
data, trigger and clock output signals.

The M8020A/M8040A/M8050A has a built-in SSC generator.

For the SSC settings, go to Menu Bar > Clock > Clock Generator and then
select SSC function block from the Parameter window.

~ 88C

SS5C State

Deviation

Frequency

Type

Profile

Shape
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Setting the Bit Rate

You can use an external clock source or the M8020A/M8040A/MB050A's
internal clock to control the bit rate.

To set the bit rate:
1 Go to Menu Bar > Clock and then Clock Generator.
2 Select Synthesizer function block from the Parameter window.

~ Synthesizer M1.ClkGen
Source Clock Multiplier

Reference Frequency Internal

Bandwidth Reference

Multiplier Direct

Divider v Clock Multiplier

Frequency

Period

3 Select the appropriate clock source from the following options:

Internal - When clock source is selected as Internal, an internal
clock oscillator is used. For the internal clock source, different
reference clock sources are available for the internal oscillator.
When the Reference frequency is selected as Internal 100 MHz, then
100 MHz Reference clock of M8041A/ M8045A module is used and
when Reference frequency is selected as AXle 100 MHz, then

100 MHz reference clock of M950XA AXle chassis is used.

Reference - To use clock source as Reference, we need to connect
external reference clock source to Ref Clk In port of M8041A/
M8045A module. Depending upon the connected clock source, you
have to choose between either 100 MHz reference frequency or

10 MHz reference frequency.

Direct - To use Clock source as Direct, you need to connect external
clock source to Ref Clk In port of M8041A/ M8045A port. Enter the
frequency of the clock source as the Reference frequency. Also, you
can use the Execute button to measure the frequency of the
connected clock source. This connects the external clock directly to
the clock generator at 8.1 GHz to 16.20 GHz.
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Clock Multiplier - To use the clock source as Clock Multiplier, you
need to connect external clock source to the Ref Clk In port of the
M8041A/ M8045A module and then specify the reference frequency.
You can generate the specific frequency by choosing multiplier and
divider value. Also, you can use the Execute button to measure the
frequency of the connected clock source.

The Clock Multiplier option is also supported by M8045A. This
option can be enabled by using the M8045A-0G6 license. For more
details on licensing, refer to M8040A Licenses on page 725. This
option is applicable for PCle 2.5G, 5G, 8G, and 16G. To use the clock
multiplier feature in M8040A, the serial number of M8045A module
must be greater than or equivalent to 1000. The range of the
multiplier is 21 - 648.

4 For Direct clock source, click Execute button to measure the incoming

clock’s clock rate.

5 Select a clock rate:

For Internal Clock Source, you can enter a clock rate in the Value
and Units field.

For 10/100 MHz Ref Clock Source, the clock connected to the
10/100 MHz Ref In port must be 10/100 MHz.

The selected clock rate applies to the generator. This is also the clock rate
generated at the generator's Clock Out port. The analyzer internally
receives its clock from the generator, it runs at the same clock rate.

External Clock Divider

The internal clock (i.e. the bitrate) is the external clock divided by the value
specified in the clock divider field. The external clock divider field is
available if you have close an external clock source.

External PLL Clock Divider and Multiplier

The internal clock (i.e. the bitrate) is the external PLL divided by the value
specified in the divider field and multiplied with the value specified in the
multiplier field. The external PLL clock divider and multiplier field are
available if you have chosen a clock source.
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Trigger Output

366

Clock Rate Indicators

The Bit Rate indicators are shown in the Status Indicators display their
current bit rate.

The analyzer bit rate is measured from the incoming clock signal or derived
from the data signal.

The generator's Trigger Out port can be used to send a trigger to external
devices like an oscilloscope or digital communication analyzer.

In pattern mode, the generator sends a trigger signal that is at least 32 bits
long.

In sequence mode, the generator can send a trigger signal whenever a
block of the sequence starts or restarts.

Several options are available for the trigger signal. As an example, you can
send the trigger as a divided clock signal or as an indicator when the data
pattern starts.

Setting Up Trigger Output

To set up the generator's Trigger Output port:

1 Connect the external instrument to the Trigger Out port.

2 Go to Menu Bar > Generator > and then select Trigger Out.

3 Provide the necessary configuration.

The delay option in the Trigger Out functional block sets the delay of the
trigger output. When it is set to O ps, this means there is no delay or the
trigger output and data output are in sync. When it is set as 10 ps, this

means the signal which will be received at trigger output port will have a
delay of 10 ps.

You can always generate a divided clock signal at the Trigger Out port.

The alternate trigger signals refer to patterns and are not generated in
seqguence mode.

If SSC is enabled, then it also have impact on trigger output signal.

To support the generation of a trigger spike at the beginning of a sequence
block, the Trigger Output can be put into Sequence mode.
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The jitter at Trigger Out is always the same as jitter at Clock Out. Since,
there are no parameters available in the M8070B GUI to set jitter at
Trigger Out, it can be set using Clock Out parameters.

Clock Divided by n

Select this option to send a trigger signal from the Trigger/Ref Clock Out
port at every nth clock pulse. Note that the trigger signal itself consists of
n/2 bits high followed by n/2 bits low. For example, Clock divided by 8
works as shown below.

Clock

Trigger Out

If the Divider Factor n is uneven (For example 3), the clock's duty cycle
will not be 50%, but the signal will stay high for (n+1)/2 and low for
(n-1)/2. This results in a Duty Cycle Distortion (DCD) of 0.5 UI.

Sequence Trigger

This function becomes available after a user-defined sequence has been
downloaded to the generator.

Click this function to switch the Trigger Out port to Sequence mode.

In Sequence mode, the Trigger Out can generate a spike whenever the
execution of a block starts or restarts. Whether that happens for a
particular block or not is defined for each block individually in the
sequence expression.
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Duty Cycle Distortion

Duty cycle distortion is a type of deterministic jitter in which the signal has
the width of the positive pulses that are not equal to that of negative
pulses. The Duty Cycle Distortion parameter can be used for adjusting the
Duty Cycle Distortion of the subrate clock that is generated at Trigger Out.
The signal's duty cycle is shifted towards right or left edge of the signal
depending on the adjustment made in the delay parameter.

This function becomes available when the operating mode is selected as
Subrate Clock.

s~ Configuration M1.TrigOut

Operating Mode Subrate Clock

Divider
Subrate Frequency
Duty Cycle Distortion State

Duty Cycle Distortion

The following two parameters are available to set the Duty Cycle
Distortion:

Duty Cycle Distortion State - Enables or disables the effect of Duty
Cycle Distortion on the Trigger Out.

Duty Cycle Distortion - Adjust the duty cycle distortion in seconds. Any
adjustment done with this parameter is in addition to the anyways
existent duty cycle error caused by an odd subrate divider value. This
parameter is not available, and the effect on the hardware is disabled
when the operating mode is set to Sequencer Control.

Below is the recommended settings which you must use on the scope in
order to get accurate measurements for the DCD values.

Recommended Settings: Perform Auto Scale to adjust the amplitude
scale and offset value as per the input signal. Ensure that Trigger settings
are set as Trigger Mode set to Edge, Trigger source to Channell or
channel at which input signal is connected, Trigger Level to 0.0V and
Trigger Sweep must be set to Triggered.
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Error Insertion

To test error correction algorithms, alarms and other functions that are
embedded in the data pattern, you can insert logic errors (flipped bits) into
the pattern.

For the error insertion, go to Menu Bar > Data Out and select Error
Insertion function block from the Parameters window.

» Error Insertion M1.DataOut1
State (-

Mode Error Ratio (fixed spacing)

Error Ratio 1.0E-6 ~

Insert Single Bit Error (_!

Insert Disparity Error (_!

Mode

An error and be inserted through different operating modes which can be
selected through this drop-down option. The following options are
available; Error Ratio (Fixed Spacing), Error Ratio (Variable Spacing), Ctrl
In A, Ctrl In B, Break, etc. You are only allowed to set the values for Error
Ratio (Fixed Spacing), Error Ratio (Variable Spacing). For Ctrl In A/B, Sys
In A/B modes, the errors are then inserted instead driven by the signal
applied to the respective port or by the Break button available in the
Sequence Editor.

Inserting Error Bits

The instrument provides several options for inserting error bits manually or
automatically. You have the following options for inserting errors into the
output data stream:

Insert Single Bit Stream

To insert single bit stream:
Click the slide switch to turn on the Error Insertion state.
Select the supported mode from the drop-down list.
Select the error ratio from the drop-down list.
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Insert Single Bit Error
To manually insert a single bit error into the output stream:
Click the Data Out port.

Select Error Insertion functional block and enable the Insert Single Bit
Error state.

Click Execute.

Insert Single Symbol Error
To manually insert a single symbol error into the output stream:
Click the Data Out port.
Select Error Insertion functional block and enable the Insert Single
Symbol Error state. Please note that this option is only applicable when

the M8045A pattern generator module operates in the PAM3 line
coding.

Click Execute.

TIP - To find out how your DUT reacts on very small bit error rates, set up
the pattern generator to enter errors once every 1072 pits and run a
longer accumulative test.

You can then find the DUT's true error rate by calculating the difference
between the bit error rate set up in the Generator and the accumulated
bit error rate found by the Analyzer.

If you set up too high an error rate, the Analyzer will not be able to
synchronize to the incoming pattern. When setting up an error rate,
always make sure that the synchronization threshold is higher than the
bit error rate.
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The FEC error insertion is independent from the error insertion controlled
with the FEC Error Insertion functional block available in the Parameters
window. Both error insertions can be used at the same time.

The FEC error insertion is a license feature and is support by M8070B

software by installing a module specific FEC license. For details on FEC

license, please refer to the M8040A Licenses on page 725.

FEC is enabled by selecting one of the FEC factory patterns.
IEEE_802_3cd_RS_544_514_Scrambled_lIdle
IEEE_802_3cd_RS_544 514 Remote_Fault

To generate FEC for PAM4 on M8045A, follow the given steps using
M8070B Setup View as illustrated in the following figure:

Global Qutputs (I Parameters

Clock and Pattern Generator ¥ Y

M1 MB045A Channel 1 v

~ Line Coding M?1.DataOut1

Clock Generator Clock Output (C ) Coding PAM-4

Amplitude ‘Symbol Mapping Gray Coded v

Internal
Divider
26.5625 GHzZ

Pre-Coder

CLKOUT 1

Divider

Symbol 3 Level
Symbol 2 Level

Symbol 1 Level

Trigger Output

Symbol 0 Level

Amplitude 5

FEC Error Insertion M1 _DataOut1

State -

Impairments Mode Post-FEC symbol errors

[# Enable Impairm

Pattern Data
Data

Select Pattern... =] Break =] Restart
Offset

Coding

Errors per Frame

Impairment View... Error Ratio

2 Insert Single BIP Eror
DATA OUT 1

Amplitude

[] Enable Error Ins:

Insert Error Deemphasis...
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Select Pattern

On the Clock Generator functional block, set the symbol rate between
16.208 GBd to 26.563 GBd. Please note that the FEC engine only
supports 26.5625 GBd PAM4 signals.

On the Data Out functional block, set output levels. Make sure to turn
ON the output levels.

On the Line Coding functional block select PAM4. Enable the PAM4
Pre-Coder. Enabling the pre-coder is optional and is only required if
the DUT also have the pre-coder enabled.

Next step involves selecting the FEC pattern. To do this, click Select
Pattern dialog. For more information on this dialog, refer to Select
Pattern Dialog on page 560. Use this dialog to download FEC pattern
on the Data Out locations as shown in the following figure:

Select single pattern for all the Analyzer and Genetator locations or setup individual patterns for selected

372

location(s).

Selected Locations

Location

M7

M1 M8045A Data Out 2

6A Data In

Pattern
Memory Pattemn ., factory:FEC/IEE
PR

PRBS / PRXS

[] Open sequence editor after applying changes

= [EEE

Note: This operation will download the new sequences. If the sequence editor is opened then any
changes made in the sequence editor will not be saved. Use the Sequence Editor to setup more - MPHy

advanced sequences.

- E]Sequence Editor...

5

File Name |EEE_802 S_544_514_Remote_Fault Select | Cancel
Cancel

Both channels of the M8045A generate the FEC encoded signal
independently. When setting up the same sequence for both channels,
both channels will generate the exactly same bit sequence.

The FEC pattern will be now available in the Sequence Editor. Infinitely
loop the PRBS, FEC encoded scrambled idle and FEC remote fault
patterns. Press the Break button to move the sequence to the next
block. Refer to Sequence Editor on page 527 for details on how to
create, loop and break sequences.
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Locations: M1.DataOut1

1. PRBS

2 . FEC Scrambled Idle

factory:FEC/IEEE_802_3cd_RS_544_514_Scrambl..

5440 Bits
3. FEC Remote Fault

factory:FEC/IEEE_802_3cd_RS_544_514_Remote._...
5440 Bits

FEC patterns require a block length of 5440 and use either an infinite
loop or counted loop. The loop count must be a multiple of 8.

Due to the differences between FEC frame length and sequencer word
width, there will be phases of invalid FEC data when transitioning from
a FEC encoded sequence lock into a non-FEC sequence block and vice
versa.

6 You can now insert the FEC error into the output data. It can be either
pre-FEC error or post FEC error. Select FEC Error Insertion function
block from the Parameters window.

~ FEC Error Insertion M1.DataOut1
State -
Mode Post-FEC symbol errors
Errors per Frame

Error Ratio

Insert Single BIP Error
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You have the following options for inserting FEC errors into the output data
stream:
State - Enables/disables the continuous FEC error insertion. The
inserted errors are after the FEC encoding.

Errors per Frame - Specifies the number of symbols to be corrupted
within a single FEC frame. The inserted errors are at random symbol
positions. Each corrupted symbol will contain exactly one bit error at a
random bit position.

Insert Single BIP Error - Insert a single Bit Interleaved Parirty (BIP)
error. This is a pre-FEC error and can be inserted at any time, even if the
FEF error insertion is disabled.

FEC Remote Programming

The following SCPI commands can be used for FEC error insertion remote
programming:
1 Commands for selecting FEC patterns:

:DATA:SEQuence:SET

'M1.DataOutl',Memory, 'factory:FEC/IEEE_802_3cd_RS_544 514
_Scrambled Idle‘

:DATA:SEQuence:SET
'M1.DataOutl',Memory, 'factory:FEC/IEEE 802 3cd RS 544 514
_Remote_ Fault'

2 Commands for FEC error insertion:
a Enable/disable symbol error insertion

:DATA:FEC:EINSertion:STATe 'M1.DataOutl',<0|1|OFF|ON>
b Set the number of symbol errors per FEC frame

:DATA:FEC:EINSertion:ERRors 'Ml.DataOutl',<NR1>
¢ Insert a single BIP error

:DATA:FEC:EINSertion:BIP:ONCE 'Ml.DataOutl';*OPC?

For further details on these SCPI commands, please refer to the M8000
Series Programming Guide.
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FEC Encoding

The M8045A module works in 50G, 100G KP4, 200G KP4, 400G KP4 and
2x400G KP4 modes. The FEC Encoding and PCS-Lanes are two additional
parameters under FEC functional block when one of the following startup
options is selected while launching the M8070B application:

BERT with FEC (50G)
BERT with FEC (100G KP4)
BERT with FEC (200G KP4)
BERT with FEC (400G KP4)
BERT with FEC (2x400G KP4)
The M8045A module is restricted to the symbol rates ranges from

16.208 GBd to 26.6 GBd and 32.416 GBd to 53.2 GBd. Symbol rates
outside these two ranges are not available.

~ FEC M1.DataOut

FEC Encoding 100G-2 KP4

PCS-Lanes PCS(0-9)

FEC Encoding - This is a non-editable field. The generated FEC is
according to the given standard. It depends on the startup option
selected (50G, 100G KP4, 200G KP4, 400G KP4, 2x400G KP4).
PCS-Lanes - This is a non-editable field. It selects the PCS-Lanes
generated on the channel. This does not affect the patterns that are not
FEC encoded.

Examples showing the symbol rate range option for FEC (100G KP4) and
FEC (2x400G KP4) are shown later in this section.

In case of BERT with FEC (100G KP4), the PCS-Lanes value depends on
the symbol rate range. For 16.208 GBd to 26.6 GBd, the PCS lanes are
split between both the channels. For example, channel one uses (0-9) and
channel two uses (10-19).

M8000 Series of BER Test Solutions User Guide 375



5 Setting up Generator

Parameters

Y Y

~ Synthesizer
Source
Reference Frequency
Frequency
Period

> 8SC

Parameters
Y Yv
w~  Synthesizer
Source
Reference Frequency
Frequency
Period

> S8SsC

376

M1.ClkGen

Internal ~

Internal 100 MHz ~

20.000 GHz

50.000 ps

M1.ClkGen

M1.clkGen

Internal

Internal 100 MHz ~

53.000 GHz

18.868 ps

M1.clkGen

v FEC

FEC Encoding

PCS-Lanes

Line Coding

> Amplifier
Deemphasis
Output Timing
LF Jitter
HF Jitter

Error Insertion

M1.DataOut1
100G-2 KP4
PCS(0-9)

M?1.Data0Out1
M?1.DataOut1
M?1.Data0Out1
M?1.DataOut1
M?1.Data0Out1
M?1.DataOut1

M1.DataOut1

v FEC M1.Dz
FEC Enceding 1006-2 KP4
PCS(10-19)

M1
M1

M1

For 32.416 GBd to 53.2 GBd, both the channels use the same number of

lanes (0-19).

~ FEC
FEC Encoding
PCS-Lanes

Line Coding

> Amplifier

Deemphasis

Output Timing
LF Jitter
HF Jitter

Error Insertion

M1.DataOut1

100G-1 KP4

PCS(0-19)

M1.DataOut1
M1.DataOut1
M1.DataOut1
M1.DataOut1
M1.DataOut1
M1.DataOut1

M1.DataOut1

v FEC M1

FEC Enceding 100G-1 KP4

PCS(0-19)

> Output Timing
> LF Jitter

> HF Jitter

In case of BERT with FEC (2x400G KP4), the PCS-Lanes value depends on
the symbol rate range. For 32.416 GBd to 53.2 GBd, the PCS lanes are
split between both the channels. For example, channel one uses (0-3) and

channel two uses (4-7).
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The MB020A supports the following two types of interference:

Common Mode Interference (CMI)
Differential Mode Interference (DMI)

~ Interference
CMI State
CMI Amplitude
CMI Source
DMI State
DMI Amplitude

DMI Source

High Frequency

Low Frequency

Common Mode Interference (CMI)

M1.DataOut

-

0 mv

Low Frequency
-

0mV

High Frequency

1.0000 GHz

100.00 MHZ

Common Mode Interference (asymmetrical mode) relates to ground (CMI).

It has the following characteristics:
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State: Enables / disables common mode interference (CMI).
Amplitude: Specifies the amplitude of the common mode interference

(CMI).

Frequency Source: Specifies the frequency source for common mode

interference (CMI). It can be high frequency source or low frequency

source.
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Differential Mode Interference (DMI)

Differential Mode Interference (DMI) - Differential Mode Interference
(symmetrical mode) is independent of ground (DMI). It has the following
characteristics:

State: Enables / disables differential mode interference (DMI).

Amplitude: Specifies the amplitude of the differential mode
interference (DMI).

Frequency Source: Specifies the frequency source for differential mode
interference (DMI). It can be high frequency source or low frequency
source.

High Frequency: Specifies the frequency of the high frequency source.
Low Frequency: Specifies the frequency of the low frequency source.
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Jitter Setup

The Jitter Setup function is used for composing the total jitter in a defined
and calibrated way.

The M8020A/M8040A/M8050A supports the following types of jitters:

High Frequency Jitter (HF Jitter)
Low Frequency Jitter (LF Jitter)

High Frequency Jitter (HF Jitter)

The High Frequency Jitter is a composition of the following types of jitters:
Periodic Jitter 1
Periodic Jitter 2
Bounded Uncorrelated Jitter
Random Jitter
Spectrally Distributed Random Jitter
External Jitter Source (Connected to the Delay Ctrl input)

Low Frequency Jitter (LF Jitter)

The Low Frequency Jitter is a composition of the following types of jitters:
Periodic Jitter 1
Periodic Jitter 2
Residual Spread Spectrum Clock
How to Enable Global Jitter State

You can enable the global jitter state by selecting the Enable Impairments
check box, present on the status bar of the GUI.

[¥] Enable Impairments
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Set Jitter Configuration

In this section, an example of Periodic Jitter 1 is shown to specify the jitter
components.
To specify the jitter components:

Set Unit: Defines the unit of jitter amplitude value in either seconds or
ul.

Enable Jitter: Enable the jitter source (press the corresponding button).

Set Parameters: Set the most commonly used parameter (typically
Amplitude and Frequency) directly.

Unit ul v

PJ1 State -

PJ1 Amplitude (p-p) 0.0 muUI

PJ1 Frequency 10.000 MHz

Spread Spectrum Clock

The Spread Spectrum Clocking setting controls the generator's spread
spectrum (SSC) clocking feature. When the SSC is enabled, it impacts the
Data Out, Clock Out, and Trigger Out ports.
The spread spectrum clock is characterized by:

Deviation

Frequency

Type

Profile

Shape
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~ S88C
SSC State -
Deviation 0.500 %

Frequency 33.000 kHz

Type Down Spread

Triangular

Deviation

If the deviation type Center Spread is selected, the deviation can be
changed in two different ways:

Change the Center Spread value: the bit rate remains unchanged,
while the upper and lower frequency changes according to the
selected deviation. The deviation value specifies 72 p-p value.

Change the Down Spread value: the upper frequency remains
unchanged, while the bit rate is adjusted. The deviation value
specifies the p-p value.

For some setups, the I/Q modulator’s range limitations require to use
Center Spread instead of Down Spread and adjust the bit rate (and
deviation) accordingly.

If the upper or lower frequency is change, the bit rate will be adjusted
according to the selected deviation. The center frequency corresponds
to the configured bit rate.

Please note that both the upper and lower frequency and the
frequency adjustment of all three frequencies are not reflected in the
firmware. The GUI just calculates the resulting bit rate and writes it to
the firmware.

The Deviation of the clock rate. The ranges of SSC deviation are given
below. For the maximum SSC range, refer to the M8040A Data Sheet.

Down Spread with deviation of 0 ... T PPM
Up Spread with deviation of O ... T PPM
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Center Spread with deviation of 0 ... 1 PPM

Asymmetric allows to independently specify up and down deviation.
When this is selected, the deviation is no longer specified in terms of
peak-peak deviation, but independently for up and down deviation.
The value ranges for the up deviation are O PPM to 1 PPM and for
down deviation are -1 PPM to O PPM. The Asymmetric deviation
type is only available in M8041A and M8046A modules.

Up Deviation 0.250 %
Down Deviation -0.250 %

Frequency 33.000 kHz

Type Asymmetric

The deviation in Upspread and Downspread is the p-p value while in
Centerspread it is 1/2 p-p.

Frequency: The deviation Frequency. The SCC provides the frequency
range of 100 Hz - 200 kHz.

Type: You can click the drop-down list to choose among Down Spread,
Up Spread, Center Spread and Asymmetric deviation type.

Profile: Controls the profile of the spread spectrum clocking. You can
use the drop-down list to choose between the Triangular and Arbitrary
profile.

Shape: For Arbitrary profile, you need to specify the Arbitary Waveform
file. Itis a simple text file that contains the data points which define the
arbitrary waveform of the SSC profile.
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The Spread Spectrum Clocking setting follows the following:

Available on M8041A, M8042A and M8045A

(Only for Center-Spread SSC) No signal clock/signal disruption when
changing

SSC state
SSC deviation
SSC frequency

When using up-spread or down-spread, changing one of the above
parameters causes a clock-loss and therefore signal disruption.

In center-spread mode, the SSC parameters get applied to the next
period of the SSC waveform.

Periodic Jitter 1

The Periodic Jitter 1 is characterized by:
Amplitude
Frequency

PJ1 State [ ]

PJ1 Amplitude 0.0 mul

PJ1 Frequency 1.0000 kHz

Amplitude: Controls the amplitude of periodic jitter 1.
Frequency: Controls the frequency of the periodic jitter 1.

M8000 Series of BER Test Solutions User Guide 383



5 Setting up Generator

Periodic Jitter 2

The Periodic Jitter 2 is characterized by:
Amplitude
Frequency

PJ2 State -

PJ2 Amplitude 0.0 muUl

PJ2 Frequency 1.0000 kHz

Amplitude: Controls the amplitude of periodic jitter 2.
Frequency: Controls the frequency of the periodic jitter 2.

Specify the Components for Jitter Sweep

The Periodic Jitter 2 has the following modes:
Constant Amplitude Sweep
Variable Amplitude Sweep
To specify the components of jitter sweep select Jitter Sweep functional

block from the Parameter window and then select the Mode from the
drop-down list to specify components the jitter sweep.

Periodic Jitter 2 - Constant Amplitude Sweep Parameters

The Periodic Jitter 2 - Constant Amplitude Sweep is characterized by:
Amplitude
Frequency Range
Sweep Time
No. of Steps
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w Jitter Sweep M1.DataOut1
Sweep State
Sweep Time

No. of Steps 20

Mode Constant Amplitud: ~

Amplitude 0 mul
Start Frequency 1 kHz

Stop Frequency 15.000 MHz

Amplitude: The maximum peak-to-peak Amplitude is limited by the
free capacity of the chosen delay line.

Frequency Range: The stop frequency has to be higher than start
frequency and the range should be in accordance with the selected
waveform.

Sweep Time: You can specify the duration for sweeping the specified
frequency range once.

No. of Steps: You can specify the number of steps to fulfill a complete
sweep. The start and stop values are included. The valid range is
between 2 to 100.

Periodic Jitter 2 - Variable Amplitude Sweep Parameters

The Periodic Jitter 2 - Variable Amplitude Sweep is characterized by:
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Standard
Sweep Time
No. of Steps
Step Distance
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w Jitter Sweep
Sweep State
Sweep Time
Mo. of Steps
Mode
Amplitude
Start Frequency

Stop Frequency

Jitter Profile

Step Distance

M1.DataOut1

Variable Amplitude

w BB 9

Factory/PCle_8G_CC.jc:

Equidistant

Standard: You can use this drop-down list to specify whether you want
to select a pre-defined standard or a user-defined standard. All the
available predefined standards will be shown in this list. However, if you
select the user-defined standard, press Jitter Profile button to locate
the Jitter Tolerance standard. The user-defined standard uses the
same file format like the Jitter Tolerance Compliance measurement.

Selecting the Standard does allocate the required amount of jitter
modulation on the delay line being used. To avoid errors when changing
the selection, it is recommended to either select the corresponding bit
rate first, or enable the PJ2 source after setting the correct bit rate.

Sweep Time: You can specify the duration for sweeping the selected

jitter profile/standard once.
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No. of Steps: You can specify the number of steps to fulfill a complete
sweep. The start and stop values are included. The valid range is
between 2 to 100.

Step Distance: You can use this drop-down list to specify whether the
frequency steps are log equidistant (EQUidistant) along the periodic
jitter curve or a frequency step matches a corner frequency on the
periodic jitter curve.

Bounded Uncorrelated Jitter

Bounded Uncorrelated Jitter is characterized by

M8000 Series of BER Test Solutions User Guide

Amplitude

PRBS polynomial
Data rate

Filter type

BUJ State -
BUJ Amplitude (p-p) 0.0 muUI
BUJ Polynom 2*7-1

BUJ PRBS Rate 625 Mb/s ~

BUJ Filter Type 200 MHz ~

Amplitude: Controls the amplitude of the BUJ jitter source.

PRBS polynomial: The PRBS polynomial can be chosen from a list.
Available are eight polynomials, from 2°7-1 up to 2°31-1.

Data Rate: Enter an appropriate Data Rate.

Filter Type: The bounded uncorrelated jitter source is equipped with
three low-pass filters with cut-off frequencies at 50, 100, and 200 MHz.
One of these filters is always active.
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Random Jitter

Random Jitter is characterized by:
Amplitude
Filter Settings

R.J State -

RJ Amplitude (RMS) 0.00 mUI

R.J Low Pass Filter 100 MHz ~

R.J High Pass Filter Off ~

RJ State: Click this switch to enable the random jitter.

RJ Amplitude: The random jitter amplitude must be entered as an rms
(root mean square) value.

RJ Low Pass Filter: Controls the low pass filter of the random jitter
source. The random jitter source is equipped with a 100 MHz, 500 MHz
and 1 GHz low pass filter to limit the spectral range. For M8020A and
M8O040A, it is also possible to set the low pass filter of the random jitter
500 MHz at or below 3.75 Gb/s.

RJ High Pass Filter: Controls the high pass filter of the random jitter
source. The random jitter source is equipped with a 10 MHz high pass
to limit the spectral range.

Please note that the minimum data rate must be set 8 GHz in order to set
the RJ low pass filter to 1 GHz.
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Spectrally Distributed Random Jitter

Spectrally Distributed Random Jitter is composed of two jitter sources:
low frequency jitter and high frequency jitter. It is characterized by the
amplitudes of the low and the high frequency jitter.

The sRJ on M8045A requires M8045A-0G3 license.

Spectral Distributed Random Jitter is characterized by
Amplitude LF
Amplitude HF

sRJ State -

sRJ Amplitude 1 (RMS) LF 0.00 mul

sRJ Amplitude 2 (RMS) HF 0.00 mul

sR.J Low Pass Filter [

It has the following parameters:
sRJ State: Click this switch to enable the spectrally distributed random

jitter.

SRJ Amplitude 1 (RMS) LF: This is the low frequency jitter amplitude as
rms value.

SRJ Amplitude 2 (RMS) HF: This is the high frequency jitter amplitude
as rms value.

sRJ Low Pass Filter: The spectrally distributed random jitter is
equipped with a 100 MHz low pass filter to limit the spectral range,
which can be enabled by pressing the corresponding switch.
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Residual Spread Spectrum Clock

The Residual Spread Spectrum Clock (rSSC) is generated by modulating
the clock that is used for data generation.

The Residual Spread Spectrum Clock is characterized by:
rSSC Amplitude
rSSC Frequency

rSSC State -

rSSC Amplitude 0.0 mul

rSSC Frequency 33.000 kHz

It has the following parameters:

rSSC State: Click this button to enable/disable the Residual Spread
Spectrum Clock.

rSSC Amplitude: This is the amplitude of the rSSC jitter source.
rSSC Frequency: This is the frequency of the rSSC jitter source.

External Jitter Source

To enable the external jitter source:

From the Data Out port select HF Jitter functional block in the
Parameters window.

Click the External switch to enable external jitter.

Even if the external jitter source is enabled, you can still add or change
internal jitter components.
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|dle Pattern

|dle pattern is used during the time when the sequence is downloading. At
this time, the pattern generator sequence patterns are not ready for frame
generation.

Follow the given steps to apply the idle pattern:

1 From the Data Out port select Data functional block in the Parameters
window.

2 Select Idle Pattern as PRBS or Static 0.

~ Data M1.DataOut1

Idle Pattern Prbs ~
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TxEQ Matrix Editor

The TxEQ Matrix Editor enables you to either create a new TxEQ
coefficient matrix or modify an existing matrix to support PCle deemphasis
values.

Launching the TxEQ Matrix Editor

To launch the TxEQ Matrix Editor from the M8070B application, follow one
of the following procedures:

Launching the TxEQ Matrix Editor through M8070B Menu Bar

Launching the TXEQ Matrix Editor through M8070B Module View
Parameters Window

Launching the TxEQ Matrix Editor through M8070B Menu Bar

Prerequisites

The PG module must be connected

The PCle LTSSM licenses must be installed
To launch the TxEQ Matrix Editor through M8070B Menu Bar, perform the
following steps:

Go to Menu Bar > Generator > TXEQ Matrix Editor.

KEYSIGHT

Applicati System Clock Generator Analyzer Patterns Measuremenis Utilities Window Help

& TxEQ Matrix Editor

Data Output

Trigger Output
Clk Gen Data Out Clk uut vata uut LIK uut System

Clk Out

ctrl out B

Datain
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Trig Out Sys Out A Sys OutB SysinA SysinB

Ctrlin A crlinB

Ctrl QutA Ctrlin A Simulation

Ref Clk Out

Ctrl Out A

Parameters

vVY.®

> FEC

> Line Coding

> Amplifier

5> Deemphasis

> Output Timing
> LF Jitter

> HF Jitter

» Error Insertion

M1.DataOut1  *

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1

M1.DataOut1 =
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The PCle TxEQ Coefficient Triangular Matrix Editor - Untitled window
appears.

?3 PCle TxEQ Coefficient Triangular Matrix Editor - Untitled

& B i e 100% I  Show

Matrix Setting

Full Swing 24 A VY Phy Protocol PCled

Create Cancel
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Launching the TxEQ Matrix Editor through M8070B Module View Parameters Window

Prerequisites

The PCle option must be selected under the PHY Protocol drop-down
list in the Sequence Configuration parameter. For more information,
refer to M8046A PHY Protocol Selection (SKP OS Filtering) .

To launch the TxEQ Matrix Editor through M8070B Module View
Parameters window, perform the following steps:

1 Goto M8070B Module View > Data Out > Parameters > Deemphasis >
PCle LTSSM Presets.

“ Deemphasis M1.DataOut1

W E B D

Factory/FullSwing-63.xml

PCle LTSSM Presets

Full Swing

Pre-Cursor 1

Post-Cursor 1

2 Click the Bl Edit TXEQ Matrix icon.
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The PCle TxEQ Matrix Editor appears for the selected file. The PCle
TxEQ Matrix Editor title bar displays the module number and the
factory file selected.

& PCle TEQ Coefficient Triangular Matrix Editor - M1.DataOut1, Factory/FullSwing-63.xml
/MR Qe o0 [

Post Cursor

S
[
=
(3
=
a

M8000 Series of BER Test Solutions User Guide 395



5

396

Setting up Generator

Matrix Setting

S
@
B
5
(5]
13
o

Exploring the TxEQ Matrix Editor User Interface

The TxEQ Matrix Editor user interface includes the following elements:
Title Bar

Menu Bar

1

2
3
4

Matrix Setting pane
Matrix Editor Pane

PCle TwEQ Coefficient Triangular Matrix Editor - Untitled

WL E

Full Swing

1

24

AV

M h

Phy Protocol

PCled

Create

Qq

Ccancel

Post Cursor
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Title Bar

The title bar displays the application icon, title of the file, Options
drop-down arrow, and the standard buttons to maximize or to close the
window.
The Options drop-down arrow includes the following:

Close - Closes the TxEQ Matrix Editor window.

Dock - Docks the TxEQ Matrix Editor window with the other open tabs.

The title bar is shown in the following figure.

% PCle TxEQ Coefficient Triangular Matrix Editor - Untitled

Menu Bar

The menu bar includes the following elements:

Elements Name Description

ﬂ New (CTRL + N) Allows you to create a new matrix. For more information, refer to Creating a new
matrix .
NOTE: This option is enabled only when you launch the TxEQ Matrix Editor through
M8070B Menu Bar.

Open (CTRL+0) Allows you to open an existing file to modify/edit.
On click of Open icon, the Open PCle LTSSM deempbhasis presets dialog box appears.
For more information, refer to Opening an existing matrix .
NOTE: This option is enabled only when you launch the TxEQ Matrix Editor through
M8070B Menu Bar.

Edit Allows you to make changes to an existing file.
For more information, refer to Editing an existing matrix .

Save (CTRL +S) Allows you to save the file on your local system.
On click of Save icon, the Save PCle LTSSM deemphasis presets dialog box appears.
NOTE: The Factory files cannot be saved using the Save option. Use Save as option to
save any changes at different location.

Save as (F12) Allows you to save a copy of opened matrix to a new location.
On click of Save as icon, the Save PCle LTSSM deempbhasis presets dialog box
appears.
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Elements Name

E Import (CTRL + 1)

Export (CTRL + E)

Copy

Paste

Delete

Zoom-In/Zoom-Out

Fit to Display

Show | Coefficient ~ Show drop-down list

Coefficient

dB

Description

Allows you to import any existing matrix file from any location to M8070B workspace
to edit.

On click of Import icon, the Select PCle LTSSM deemphasis presets To Import dialog
box appears, which enables you to import the file.

For more information, refer to Importing a matrix file .

NOTE: This option is enabled only when you launch the TXEQ Matrix Editor through
M8070B Menu Bar.

Allows you to export the current matrix to a file to any location.

On click of Export icon, the Open PCle LTSSM deemphasis presets dialog box
appears, which enables you to export the file.

For more information, refer to Exporting a matrix file .

Allows you to copy any cell from the matrix editor.
This option is enabled only when any cell/value is selected in matrix editor.

Allows you to paste any valid value from clipboard to matrix value.
This option is enabled only when there is any valid data to paste in the matrix editor.

Allows you to delete any cell value from the matrix editor.
This option is enabled only when any cell/value is selected in matrix editor.

Allows you to zoom-in and zoom-out the value of each cell of the matrix.
By default, the matrix editor pane appears in Fit to Display mode.

Allows you to display the Matrix Editor pane in the current view without any scroll
bars.

Allows you to select an option from the Show drop-down list.

The following options are available:
Coefficient : Enables you to edit the cell values in the
Matrix Editor pane.

dB : Displays the matrix cell value in decibels. It displays
the data in read-only mode, that is, the cell values cannot
be edited in this mode.
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Matrix Setting pane

M8000 Series of BER Test Solutions User Guide

The Matrix Setting pane enables you to change the settings of the matrix
editor. This pane is accessible only when you launch the TxEQ Matrix
Editor through the M8070B Menu Bar. For more information on launching,
refer to Launching the TXEQ Matrix Editor through M8070B Menu Bar . The
matrix settings pane enables you to set the Full Swing value, Phy Protocol,
and create the matrix. The acceptable range for Full Swing value is 24 -
63.

Matrix Setting

Full Swing 24 A Y Phy Protocol  PCled

Create Cancel
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Matrix Editor Pane

The Matrix Editor pane enables you to edit any value of the opened matrix
file. You can edit the value of the matrix cells when Show mode from the
Matrix Setting is selected as Coefficient.

The Matrix Editor pane displays the following values in each cell:

Pre-Cursor
Main
Post-Cursor

% PCle TxEQ Coefficent Triangular Matrix Editor - M1.DataOut1, Factory/FullSwing-63xml
4 A @
y | V] N

Post Cursor

S
@
e
5
o
o
a

100% [57 | show

The Matrix Editor pane includes the following features:

The horizontal pane displays the Post-Cursor value and the vertical

pane displays the Pre-Cursor value.

You can use the arrow keys, ENTER, TAB, or single click to navigate to
the required matrix cell. The currently selected cell is highlighted by

blue borders.
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If you launch the TxEQ Matrix Editor through the M8070B Module View
parameters window, you can press CTRL + ENTER or double-click the
desired cell to apply the currently selected value to the respective
channel. This feature is applicable only when you are in non-editing
mode and data is displayed as coefficient.

% PCle TxEQ Coefficient Triangular Matrix Editor - M1.DataQut1, Factory/FullSwing-63xmi
p [ ] B Q X 100% [33] |ishow
Post Cursor

2/63 3/63 4/63 5/63 6/63 7/63

S
2
5
(3
=4
a

v Deemphasis M1.DataOut1

W E B YD

Factory/FullSwing-24.xml

PCle LTSSM Presets

Full Swing
Pre-Cursor 1

Post-Cursor 1
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Creating a new matrix

To create a new matrix, perform the following steps:
1 Go to Menu Bar > Generator > TXEQ Matrix Editor.

This option is available only when you launch the TXxEQ Matrix Editor
through M8070B Menu Bar.

KEYSIGHT

File Application System Clock Generator Analyzer Patterns Measurements Utilities Window Help

i Mod : % TXEQ Matrix Editor

=
N Data Output
Parameters -
Trigger Output p hA 7 :

v
Clk Gen Clk uut uata uut CIK UUt System Ref Clk Out
> FEC M1.DataOut1

CkOut  Tigoutt  SysOttA  SysOutB  SysihA  SysinB