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Safety Notices

A CAUTION notice denotes a hazard. It
calls attention to an operating proce-
dure, 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 pro-
ceed 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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Safety Summary

If the instrument is used in a manner not specified by the manufacturer, the protection provided by
the instrument may be impaired. Use the power cord included with the instrument. See For Your
Safety booklet publication number 9320-6797.

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. Some product manuals may be provided on your instrument at C:\Program
Files\Keysight Technologies\Logic Analyzer\help\pdfs 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.

General
m Do not use this product in any manner not specified by the manufacturer.

The protective features of this product may be impaired if it is used in a
manner not specified in the operation instructions.

m Before Applying Power
Verify that all safety precautions are taken. Make all connections to the unit

before applying power. Note the instrument's external markings described in
“Safety Symbols”.

m Ground the Instrument
If your product is provided with a grounding type power plug, the instrument

chassis and cover must be connected to an electrical ground to minimize
shock hazard. The ground pin must be firmly connected to an electrical
ground (safety ground) terminal 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.

Install the instrument so that the detachable power cord is readily
identifiable and is easily reached by the operator. The detachable power cord
is the instrument disconnecting device. It disconnects the mains circuits
from the mains supply before other parts of the instrument. The front panel
switch is only a standby switch and is not a LINE switch.

m The instrument is for use only on circuits that are NOT directly connected to
mains. It is NOT intended for measurements on CAT Il, CAT lll, or CAT IV

circuits.
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Fuses
See the service manual for information about line-fuse replacement. Some

instruments contain an internal fuse, which is not user accessible.

Do not operate the instrument in an explosive environment or in the presence
WARNING P P P

of flammable gases or fumes.

m Only qualified, service-trained personnel who are aware of the hazards
involved should remove instrument covers. Always disconnect the power

cable and any external circuits before removing the instrument cover.

Clean the outside of the instrument with a soft, lint-free cloth dampened
with water. Do not use too much liquid or any chemicals or detergent.

m Do not install substitute parts or perform any unauthorized modification to
the product. Return the product to an Keysight Sales and Service Office for

service and repair to ensure that safety features are maintained.

m Instruments that appear damaged or defective should be made inoperative
and secured against unintended operation until they can be repaired by

qualified service personnel.

Safety Symbols

Table 1 Safety Symbol

Direct current

(7]
<
3
=3
=3

Alternating current

Both direct and alternating current

l ¢
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Symbol Description
3 r\} Three phase alternating current

Earth ground terminal
Protective earth ground terminal

Frame or chassis ground terminal

Terminal is at earth potential

Equipotentiality

Neutral conductor on permanently
installed equipment

Line conductor on permanently installed
equipment

On (mains supply)
Off (mains supply)

Standby (mains supply). The instrument is
not completely disconnected from the
mains supply when the power switch is in
the standby position

In position of a bi-stable push switch

Out position of a bi-stable push switch

Equipment protected throughout by
DOUBLE INSULATION or REINFORCED
INSULATION

Caution, refer to accompanying
documentation

Caution, risk of electric shock

>HOMIGO™ ¢ Y@
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Symbol Description

Do not apply around or remove from
HAZARDOUS LIVE conductors

Application around and removal from
HAZARDOUS LIVE conductors is
permitted

Caution, hot surface

lonizing radiation

Indicates that antistatic precautions
should be taken

Measurement Category |I

Measurement Category IlI

b @

Measurement Category IV
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Compliance and Environmental Information

Table 2 Compliance Information

Safety Symbol Description

CSA is the Canadian certification mark to demonstrate compliance with the Safety
S © requirements.

The C-tick mark is a registered trademark of the Spectrum Management
Agency of Australia. This signifies compliance with the Australia EMC
Framework regulations under the terms of the Radio Communication Act
of 1992.
CE compliance marking to the EU Safety and EMC Directives.

ISM GRP-1A classification according to the international EMC standard.

ICES/NMB-001 compliance marking to the Canadian EMC standard.

KC certification mark to demonstrate compliance with the South Korean EMC
requirements.
South Korean Class A EMC declaration

g This equipment is Class A suitable for professional use and is for use in

electromagnetic environments outside of the home.

|S M This is the symbol for an industrial, Scientific, and Medical Group 1 Class A product

ICES/NMB-001 indicates that this ISM device complies with the Canadian ICES-001
ICESI NMB-001 Cet appareil ISM est conforme a la norme NMB du Canada.

Product With Toxic Substance 40 yr EPUP

This mark denotes compliance with the essential requirements of the following
applicable UK regulations:

- Electromagnetic Compatibility Regulations 2016 No. 1091 (as amended)

- Electrical Equipment (Safety) Regulations 2016 No. 1101 (as amended)

- The Restriction of the Use of Certain Hazardous Substances in Electrical &
Electronic Equipment Regulations 2012 No. 3032 (as amended)

e G

Table 3 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.
Please refer to
about.keysight.com/en/companyinfo/environment/takeback.shtml to
understand your Trade in options with Keysight in addition to product takeback instructions.
Packaging is recyclable . Please recycle in a responsible way.
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Using the Keysight Logic and Protocol Analyzer
Instructions for Use:

“This product has been designed and tested in accordance with accepted industry standards, and
has been supplied in a safe condition. The documentation contains information and warnings that
must be followed by the user to ensure safe operation and to maintain the product in a safe
condition.”

The Keysight Logic and Protocol Analyzer application is used with:

modules in Keysight AXle chassis (for example the U4154A/B Logic Analyzer module in M9502A
portable 2-slot chassis)

modules in Keysight Digital Test Console chassis (for example the U4002A portable 2-slot
chassis)

16850-series logic analyzers.

It can also be used by itself on a Windows Vista/7/8/8.1 or Windows Server 2008/2012 computer
for remote access (see page 59) of logic analysis systems on the network, or for offline analysis
(see page 217) of captured data.

This user guide provides the following information.
What's New (see page 25)
Getting Started (see page 39)
Probing the Device Under Test (see page 57)
Connecting to a Logic Analysis System (see page 59)
Setting Up the Logic Analyzer (see page 71)
- Configuring Logic Analyzer Modules (see page 72)
"Setting Up Probes" (in the online help)
Setting the Logic Analyzer Threshold Voltage (see page 77)
Defining Buses and Signals (see page 83)
Choosing the Sampling Mode (see page 96)
Setting Up Symbols (see page 132)
Installing Licensed Hardware Upgrades (see page 139)
Capturing Data from the Device Under Test (see page 141)
Setting Up Quick (Draw Box) Triggers (see page 143)
Specifying Simple Triggers (see page 146)
Specifying Advanced Triggers (see page 152)
Triggering From, and Sending Triggers To, Other Modules/Instruments (see page 186)
Storing and Recalling Triggers (see page 194)
Running/Stopping Measurements (see page 196)
Saving Captured Data (and Logic Analyzer Setups) (see page 198)
Extending Capture Capability with COM/DCOM (see page 206)
Analyzing the Captured Data (see page 207)
Offline Analysis (see page 217) (after Loading Saved Data and Setups (see page 208))
Analyzing Waveform Data (see page 220)
Analyzing Listing Data (see page 235)
Displaying Names (Symbols) for Bus/Signal Values (see page 243)
Marking, and Measuring Between, Data Points (see page 245)
Searching the Captured Data (see page 264)
Comparing Captured Data to Reference Data (see page 274)
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Viewing Source Code Associated with Captured Data (see page 277)
Analyzing Packet Data (see page 283)
Analyzing the Same Data in Different Ways (Using the Window) (see page 307)
Setting the System Trigger and Skew Between Modules (see page 312)
Using Display Windows (see page 313)
Printing Captured Data (see page 314)

"Using Tools" (in the online help)

"External Oscilloscope Time Correlation and Data Display" (in the online help)

"Using the PCle Gen3 Analyzer"

Managing Software Licenses (see page 321)

Updating Software (see page 327)

Solving Problems (see page 331)

Concepts (see page 353)

Reference (see page 385)

Glossary (see page 613)

"COM Automation" (in the online help)

"XML Format" (in the online help)

SeeAlso - "AXle based Logic and Protocol Analysis - Installation Guide”
A “AXle based Logic and Protocol Analysis - Quick Start Guide”
& "16850 Series Portable Logic Analyzers Installation/Quick Start Guide”
& "16860 Series Portable Logic Analyzers Installation/Quick Start Guide”
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Keysight Logic and Protocol Analyzer
User Guide

1 What's New

In this release, version 07.00, of the Keysight Logic and Pratocol Analyzer application, the following
changes have been made:

New DDR5 and LPDDR5 decoders - Two new tools, DDR5 Decoder and LPDDR5 Decoder, have been
introduced to allow you to decode and view transactions and commands from a DDR5 and
LPDDR5 SDRAM memory bus respectively. These decoders work with the Keysight Logic and
Protocol Analyzer software application (in online / offline mode) to decode the acquired
DDR5/LPDDR5 traces. The decoded data is displayed in a Listing window.

To know more, refer to the online help installed with these decoders.
Refresh Rate Overview tab in the Memory Analysis window - This tab has been redesigned to show
graphs for:
- the number of Refresh commands found in each sampled Refresh Window.
the exact locations of Refresh commands and Self Refresh entry/exit periods in each sampled
Refresh Window.
To know more, refer to the help book Analyzing Refresh Performance of an SDRAM.

DDR/LPDDR Post Process Compliance Tool - You can now use this tool to configure one or more
triggers so that Logic Analyzer can acquire relevant traces with event(s) of interest for running
compliance tests.

To know more, refer to the topic Configuring Trigger(s) to Acquire Data Relevant for Compliance
Tests in the tool's online help.

Markers with transaction names and color-coding in the Memory Analysis and ONFi Analysis viewers - You
can now place a marker with the name and color-coding of the decoded memory transaction on
which it is placed.

To know more, refer to the topic Placing Markers on Decoded Transactions.

ONFi Decode Customization XML file - The following changes/additions have been made to this XML
file.

Ability to customize the address length for the following commands
Change Read Column Enhanced
Read
Page Program
Block Erase
6-byte addresses allowed for address length
To know more, refer to the topic ONFi Decode Customization XML File Structure and Elements.

Count of pass events in the Real Time Compliance Tool - The tool now displays the following additional
information in test results for DDR4, DDRb, and LPDDRS5 tests.

With each violation, the tool lists the count of compliance limit pass events found before
encountering the violation.

In case the tool does not encounter any compliance limit violation for a test, it reports the total
number of pass events found for the test.

To know more, refer to the topic Viewing Results in the online help installed with the tool.

See Also - "Version 06.71 What's New" on page 27
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Version 06.71 What’'s New

In this release, version 06.71, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

New Filter feature in Memory Analysis window and ONFi Analysis window - You can filter the display of
transactions in the Memory Analysis and ONFi Analysis windows as per the filter criteria defined
by you.

To know more, refer to the topics Filtering Decoded Memory Transactions and Configure Transaction
Filter Dialog in the Memory Analysis Window User Guide and ONFi Analysis Window User Guide).

Support for Infiniilum MXR-series and EXR-series oscilloscopes has been added in the ViewScope
feature.

To know more, refer to the External Oscilloscope Time Correlation and Data Display Online Help.

See Also - "Version 06.70 What's New" on page 28
"Version 06.60 What's New" on page 29
"Version 06.50 What's New" on page 30
"Version 06.40 What's New" on page 31
"Version 06.30 What's New" on page 32
"Version 06.20 What's New" on page 33
"Version 06.10 What's New" on page 35
"Version 06.00 What's New" on page 38
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Version 06.70 What’'s New

In this release, version 06.70, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

Support for GDDR6 decode in Memory Analysis window - This support is available only for GDDR6
command/address information capture and analysis. The GDDR6 data (DQ) capture and analysis
is not supported.

See Also - "Version 06.60 What's New" on page 29
"Version 06.50 What's New" on page 30
"Version 06.40 What's New" on page 31
"Version 06.30 What's New" on page 32
"Version 06.20 What's New" on page 33
"Version 06.10 What's New" on page 35
"Version 06.00 What's New" on page 38
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In this release, version 06.60, of the Keysight Logic and Pratocol Analyzer application, the following
changes have been made:

Support for Multiple System Clock Speeds in compliance and decode - This new feature is available only
for LPDDRS tests.

The DDR/LPDDR Post Process Compliance Tool and the Memory Analysis window can now
handle the system clock speed changes of an LPDDR5 bus running at multiple clock speeds. For
an LPDDR5 bus running at multiple clock speeds, you can specify a set of bus settings for each
clock speed to allow these tools to perform correct decode and compliance for changing clock
speeds.

Refer to the topic Configuring the Setup to Handle Multiple System Clock Speeds in the Memory
Analysis window online help to know more about this feature.

Refer to the topic Customizing the Compliance Setup to Handle Multiple System Clock Speeds in the
DDR/LPDDR Post Process Compliance Tool Online Help to know more about this feature.

New features in the ONFi Analysis window - The ONFi Analysis window has been enhanced to:
support the indexing of the commands in the traffic overview by logical units (LUNs).
support the decode of new training related commands in ONFi 4.1.

Refer to the topic Customizing ONFi Decode in the ONFi Analysis Window User Guide to know more.

"Version 06.50 What's New" on page 30
"Version 06.40 What's New" on page 31
"Version 06.30 What's New" on page 32
"Version 06.20 What's New" on page 33
"Version 06.10 What's New" on page 35
"Version 06.00 What's New" on page 38
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In this release, version 06.50, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

Setting compliance tests limits from system parameters - You can now set compliance tests limits
automatically based on the specific characteristics that you specified for your system in the Real
Time Compliance Tool and the DDR/LPDDR Post Process Compliance Tool. This new feature is
available only for DDR4, DDR5, and LPDDR5 tests.

Refer to the topic Configuring Tests Limits in the DDR/LPDDR Post Process Compliance Tool Online
Help or the topic To set or edit specification parameters in the Real Time Compliance Tool Online
Help to know more about this feature.

Decoded memory transactions export to a .csv file - You can now export the decoded memory
transactions data displayed in the upper pane of the Memory Analysis window to a specified .csv
file. Refer to the topic Exporting Decoded Memory Transactions to know more.

DDRS5, LPDDRS5, and LPDDR4x support - The DDR5, LPDDR5, and LPDDR4x support has been added
to the following memory analysis and compliance tools of the Logic and Protocol Analyzer.

Memory Analysis Viewer

DDR/LPDDR Post-Process Compliance Tool
Real Time Compliance Tool

DDR Setup Assistant

DDR Configuration Creator

DDR Eyescan

Improvements to the Mode Registers Overview tab in DDR/LPDDR Memory Analysis window - The features
available in the Mode Registers Overview tab have been improved to make this tab more
user-friendly and easy to use. Refer to the topic Analyzing Mode Registers Values to know more.

Updates to the "send e-mail" feature to use SMTP mail server - The "send e-mail" feature available in
multiple dialogs of the Logic and Protocol Analyzer application has been updated to allow the
application to communicate directly with the specified SMTP mail server to send the configured
email message to the specified recipient(s). Refer to the topic Options Dialog > Email Settings options
to know more.

Improvements to the ONFi Analysis window - The features available in the ONFi Analysis window have
been enhanced to:

include additional ONFi decode customization choices in the XML customization file.
support multiple ONFi viewers on a single Logic Analyzer module.
support the SDR decode mode.
allow the export of the payload data from an ONFi trace to a separate binary file.
Refer to the topic Analyzing ONFi Data using the ONFi Analysis Window in the ONFi Analysis Window
User Guide to know more.
"Version 06.40 What's New" on page 31
"Version 06.30 What's New" on page 32
"Version 06.20 What's New" on page 33
"Version 06.10 What's New" on page 35
"Version 06.00 What's New" on page 38
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Version 06.40 What’'s New

In this release, version 06.40, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

ONFi decode customization XML file - You can now customize how the ONFi data is decoded for
display in the ONFi Analysis window by specifying the available customization options in an xml
data file.

Refer to the topic Customizing ONFi Decode in the ONFi Analysis Window User Guide to know
more.

ONFi data export to a .csv file - You can now export either the raw ONFi data or the decoded ONFi
transactions data displayed in the ONFi Analysis window to a specified .csv file.

Refer to the topic Exporting ONFi Data to a csv File in the ONFi Analysis Window User Guide to
know more.

New Timeline view added to the ONFi Analysis window - You can now get a visual understanding of the
timeline for the ONFi transactions for a NAND target. The Timeline view displays the ONFi
transactions as linear bars on a timeline.

Refer to the topic Viewing ONFi Data in a Timeline View in the ONFi Analysis Window User Guide
to know more.

See Also - "Version 06.30 What's New" on page 32
"Version 06.20 What's New" on page 33
"Version 06.10 What's New" on page 35
"Version 06.00 What's New" on page 38
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See Also

In this release, version 06.30, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

16860-series Logic Analyzers - The Keysight Logic and Protocol Analyzer application now adds
support for the new 16860-series standalone benchtop state and timing logic analyzers. This
series of logic analyzers provide 34 to 136 logic acquisition channels, depending on the model.
This series can be used as a medium to high performance general purpose logic analyzer as well
as for debug, validation and analysis of DDR and LPDDR memory systems.

Refer to the topic "16860-Series Logic Analyzer Notes" on page 555 to know more about this
series.

New Multiple clocks state sampling option - You can now run your logic analyzer in the Single clock
or Multiple Clocks state sampling option. The Multiple Clocks sampling option is new and is a low
speed option more suitable for general-purpose logic analysis. This option is provided only with
the U4164A and 16860-series logic analyzers.

Refer to the topic "To select the state sampling option" on page 98 to know more about these
two sampling options.

Multiple clocks support - You can now set up to four multiple clocks in an Ored combination for your
logic analyzer. The multiple clocks feature is provided only with the U4164A and 16860-series
logic analyzers.

Refer to the topic "To set up the state sampling clock" on page 124 to know more about setting
up multiple clocks.

Advanced clocking feature - \When setting up multiple clocks, you can use the new Advanced
Clocking feature to define complex clock descriptions. This feature is provided only with the
U4164A and 16860-series logic analyzers.

Master/Slave and Demultiplex clock modes - \When setting up multiple clocks, you can now use the
Master/Slave or Demultiplex clock modes for the U4164A and 16860-series logic analyzers.
Refer to the topics "Master/Slave Sampling Clock Mode" on page 101 and "Demultiplex
Sampling Clock Mode" on page 103 to know more about these clock modes.

New ONFi Analysis window - You can now capture and analyze ONFi data from NAND flash memory
devices using the new ONFi Analysis window available in the Logic and Protocol Analyzer GUI.
You can add an instance of this window to your logic analyzer module in the GUI and then
compute decoded ONFi transactions and ONFi traffic statistics from the captured data.

Refer to the ONFi Analysis Window User Guide to know more.

New Mode Registers Overview tab in the DDR/LPDDR Memory Analysis window - You can now use
this new tab to obtain an overview of your SDRAM's mode registers values and compare these
values in various ways (across ranks or with immediate previous settings or with values at another
time instance).

Refer to the chapter Analyzing Mode Registers Values in the DDR/LPDDR Memory Analysis User Guide to
know more.

3DS DDR4 rank addressing modes in the B4661A Memory Analysis tools- You can now select
standard, Quad CS, or 3DS rank addressing mode for your DDR4 RDIMM device in the DDR Bus
Decoder, Memory Analysis window, Real Time Compliance tool, and DDR/LPDDR Post Process
Compliance tool.

"Version 06.20 What's New" on page 33
"Version 06.10 What's New" on page 35
"Version 06.00 What's New" on page 38
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In this release, version 06.20, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

U4164A Logic Analyzer module -The Keysight Logic and Protocol Analyzer application now adds
support for a new AXle-based logic analyzer module U4164A. You can use this module to capture
and analyze DDR 2/3/4 and LPDDR 2/3/4 data. U4164A is installed in a Keysight AXle chassis
and configured and controlled using the Keysight Logic and Protocol Analyzer application. This
module supports maximum of three cards in a multi-card set and supports quad samples and
quarter channel timing mode. This module allows you to perform full DDR4 data capture at
speeds > 2.5 Gb/s from a single probe point.

Refer to the U4164A Logic Analyzer Notes to know more about this module.

Quad Sample clock mode - A new State sampling clock mode - Quad Sample is provided for the
U4164A module that allows four samples per clock edge to support high speed data capture. It
allows you to capture separate rising and falling edge samples of both read and write
DDR/LPDDR DQ signals for data rates up to 4 Gb/s from a single probe point. 02G license of
U4164A is required for this clock mode. Refer to the topic "To set up the quad sample sampling
clock mode" on page 119 to know more.

Dual sample clock mode, when used with the U4164A module now supports two thresholds that you
can assign as separate offsets to capture two samples per clock edge with different thresholds.
Refer to the topic "To set up the dual sample sampling clock mode" on page 116 to know more
about how dual sampling functions in the U4164A module.

Quarter Channel Timing Mode - A new Timing (Asynchronous) sampling option has been provided for
the U4164A module- Quarter Channel Timing Mode. 01G or 02G license of U4164A is required for
this timing mode.

Clock Hysteresis - U4164A provides a new setting called Clock hysteresis for the state sampling
clock on Pod1 of the U4164A module. Refer to the topic Setting Clock Hysteresis for the U4164A
State Sampling Clock to know more.

Signal Deskew Tool - This new tool allows you to set sampling positions for the Timing
(Asynchronous) sampling modes of a U4164A logic analyzer. Refer to the online help available in
the tool's GUI to know more.

New B4661A Memory Analysis Software Tools - Following standard and licensed tools are available in
B4661A.

Standard features
Default configurations
Setup Assistant
Configuration Creator tool
Eye Finder and Eye Scan
Licensed features
DDR decoder with physical address trigger tool
LPDDR decoder
DDR and LPDDR compliance violation analysis tool
DDR3/4 and LPDDR2/3/4 performance analysis tool (Memory Analysis window)

New W4640-series DDR/LPDDR BGA Interposers - Two new interposers W4641A and W4643A have
been introduced for use with the U4164A module to achieve higher data rates with smaller KOV.
These interposers effectively utilizes the single touch probing and quad sampling features of the
U4164A logic analyzer module thereby allowing you to probe DDR4 DQ signals above 2.5Gb/s
without double probe load.

"Version 06.10 What's New" on page 35
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Version 06.10 What’'s New

In this release, version 06.10, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

= U4431A MIPI M-PHY Analyzer module - The following new features have been added.

NVMe, AHCI, and SSIC transactions decoding - The Transaction Decode tab in the Protocol Viewer
now supports computing and viewing NVMe, AHCI, and SSIC transactions from the captured
data.

Refer to the help book Viewing Decoded Transactions in the U443TA MIPI M-PHY Analyzer
module online help to know more.

SSIC test assertion - A new tab, Test assertion has been added to the Protocol Viewer window to
allow you to run predefined SSIC test assertions on the captured trace.

Refer to the help book Computing and Viewing the Test Assertions in the U4431A MIPI M-PHY
Analyzer module online help to know more.

LTSSM states and state transitions - You can now view LTSSM states and state transitions as
detected in the MPCle or SSIC data captured in a trace using the newly added LTSSM
Overview tab in the Protocol Viewer.

Refer to the help book Viewing LTSSM States and State Transitions in the U4431A MIPI M-PHY
Analyzer module online help to know more.

Command Line Packet Generator (CLPG) - You can now use the U4431A module for transmitting
stimulus on an M-PHY link and capturing bidirectional M-PHY data, that is, capturing the data
that it transmits as stimulus as well as the data that it receives from a DUT. For this usage
scenario, you need the Keysight Command Line Packet Generator (CLPG), which is available
as a licensed software option (U4431A-613) of the U4431A module,

For detailed information on CLPG and how to use it for stimulus transmission and capture,
refer to the Keysight MIPI M-PHY Command Line Packet Generator User Guide installed with
the CLPG software at C:\Program Files\Keysight TechnologiesTechnologies\Logic Analyzer\
Help\pdfs.

U4301 PCle Gen3 Analyzer module - The following new features have been added.

Compact tool - You can now compact the display of training sequence packets into sets in
Protocol Viewer using the new Compact tool available in the Protocol Viewer toolbar.

Refer to the topic Compacting the Display of Training Sequence Packets in the U4301 PCle
Gen3 Analyzer Online Help to know more.

- Auto link width detection - You can now use the new auto link width detection feature to
configure the U4301 module to automatically detect link width during initial link up as well as
link width changes during up/down configurations and accordingly sets its link width based
on these changes as seen in the captured data. This allows data capture as per the changing
link width.

Refer to the topic Specifying the Connection Setup in the U4301 PCle Gen3 Analyzer Online
Help to know more.

- Auto lane reversal - You can now use the new auto lane reversal feature to configure the U4301
module to automatically detect lane reversal based on the TS ordered sets that it sees during
the LTSSM training of the monitored link. Using this feature, the module automatically
switches its lane reversal to On or Off to match the lane reversal On/Off that it detects on the
monitored link.

Refer to the topic Specifying the Connection Setup in the U4301 PCle Gen3 Analyzer Online
Help to know more.

L1 substates support - The U4301 Analyzer module now supports L1 substates, L1.1 and L1.2.
You can now:

Keysight Logic and Protocol Analyzer User Guide 35



1

36

What's New

capture entry and exit from ASPM and PCI-PM L1 sunstates.
view L1 substates and their transitions in the LTSSM Overview tab.
set the trigger on ‘CLKREQ# Asserted’ and ‘CLKREQ# Deasserted’ events.

search and set a filter based on CLKREQ# for the packets displayed in the Protocol
Viewer.

qualify whether or not the CLKREQ# transitions should be stored in the Analyzer module's
memory while capturing data.

- Trigger on physical layer errors - The U4301 Analyzer module now allows you to set up a trigger

on physical layer errors such as symbol errors, disparity errors, block header errors.

Refer to the topic Setting up a Trigger on Physical Layer Errors in the U4301 PCle Gen3
Analyzer Online Help to know more.

- Trigger on link width change and trigger on link speed change - The U4301 Analyzer module now

allows you to set up a trigger on link width and link speed changes.
Lane alignment - For data capture, two new options have been introduced for lane alignment -
Strict and Relaxed lane alignment.

Refer to the topic Setting the Capture Options in the U4301 PCle Gen3 Analyzer Online Help to
know more.

- Trimming non-overlapped data - You can now configure the U4301 module to enable or disable

the trimming of non-overlapped data while capturing data. Refer to the topic Setting the
Capture Options in the U4301 PCle Gen3 Analyzer Online Help to know more.

- Tuning enhancements - Two new tuning methods, Long Tune and Long Fine Tune have been

added to tune the U4301 Analyzer module for a specific DUT. These methods take longer time
to complete tuning as compared to other tuning methods but can reduce the trace errors
resulting from inadequate tuning (after you have completed standard tune and fine tune).

Refer to the topic Creating a Physical Layer Tuning File in the U4301 PCle Gen3 Analyzer
Online Help to know more.

Filtering enhancements - The Filtering feature available in the Protocol Viewer has now been
enhanced to support filtering of packets based on the error types.

Refer to the topic Filtering Packets Displayed in Protocol Viewer in the U4301 PCle Gen3
Analyzer Online Help to know more.

Packet search enhancements - The Quick Search feature available in the Protocol Viewer has now
been enhanced to support searching the packets based on the error types.

Refer to the topic Searching for Specific Packets in Protocol Viewer in the U4301 PCle Gen3
Analyzer Online Help to know more.

Exporting data capabilities added to Traffic Overview and Performance Overview tabs of the Protocol
Viewer - You can now export packet times data and charts data from the Traffic Overview and
Performance Overview tabs respectively to a specified .csv or an Excel file.

Refer to the topics Exporting Performance Summary Charts Data to a .csv or an Excel File and
Exporting Packet Times from a Traffic Overview Chart to a .csv or an Excel File in the U4301
PCle Gen3 Analyzer Online Help to know more.

NVMe performance charts - You can now generate performance charts for the NVMe
transactions computed in the Transaction Decode tab.

Refer to the topic Viewing a Transaction Performance Chart in the U4301 PCle Gen3 Analyzer
Online Help to know more.
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Scope Power Analysis - While using the external oscilloscope time correlation and data display
feature, you can now specify the resistance used at the current probe point to allow scope
power analysis from the scope voltage and supplied resistance. If the current probe is enabled
for an analog signal, Amperage is now used as the Base unit for the signal’s data in the
Waveform Viewer and Listing Viewer. Refer to the topic Channels tab in the External
Oscilloscope Time Correlation and Data Display Online Help to know more.

- Two new probes, U4328A M.2 (M-key) Interposer and U4330A SFF-8639 Interposer have been added
to the list of currently available probing options for use with the U4301 Analyzer module.

Refer to the PCI Express Gen3 Hardware and Probing Guide to get detailed information on
each of these new probes.

U4421 D-PHY Analyzer and Exerciser module - The following new features have been added.

- You can now extract a compressed image from the captured DSI packet formats as well as
insert a compressed image while generating stimulus from bitmap files. You can also
customize the PPS values for a compressed image using the new DSI Image Compression
Settings tool. This tool is integrated with the Image Inserter as well as the Image View tab.
Refer to the topics Extracting Images from the Packet Data and Using the Image Inserter
Application in the U4421 D-PHY Analyzer and Exerciser Online Help.

You can now add background and foreground colors to user-defined symbols while creating or
editing these symbols for bus/signal values. These colors are then used for symbols to present
data in the Waveform and Listing viewers.

See Also - "Version 06.00 What's New" on page 38
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In this release, version 06.00, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

The Keysight Logic and Protocol Analyzer application now adds support for a new AXle-based
module U4154B to capture and analyze DDR 2/3/4 and LPDDR 2/3/4 data. U4154B is installed in
a Keysight AXle chassis and configured and controlled using the Keysight Logic and Protocol
Analyzer application. This module supports three cards in a multi-card set and has improved clock
qualifiers to capture traces out of reset. This module enables DDR4 interposer to perform full data
capture at speeds > 2.5 GB/s. Refer to the U4154B Logic Analyzer Notes to know more.

The support for legacy logic analysis systems such as 16760/1680XA/1682XA/16962A/168x/9x
has been removed from the Logic and Protocol Analyzer software. These systems are supported
only on the software version 5.9 or earlier.

U4431A MIPI M-PHY Analyzer module -

- Transaction decoding - You can now compute and view decoded transactions from the
captured MPCle data using the newly added Transaction Decode tab in the Protocol Viewer.
Refer to the help book Viewing Decoded Transactions in the U4431A MIPI M-PHY Analyzer
module online help to know more.

Offline performance summary computation - You can now compute and view offline
performance summary from the captured MPCle data using the newly added Performance
Overview tab in the Protocol Viewer. This tab presents statistics for various performance
parameters in tabular as well as charts form. Refer to the help book Viewing Offline
Performance Summary in the U4431A MIPI M-PHY Analyzer module online help to know more.

A new feature, Flow Control is now available in the Performance Overview tab of the Protocol
Viewer. This feature allows you to compute and track the available flow control credits for the
data trace that has bidirectional MPCle traffic. Refer to the topic Viewing Offline Performance
Summary in the U4431A MIPI M-PHY Analyzer module online help to know more.

U4301B PCle Gen3 Analyzer module - The following enhancements have been made.

- Traffic overview chart - The Traffic Overview tab in the Protocol Viewer now provides a traffic
overview band chart based on the packet types.

Filtering improvements - The procedure for filtering packets in the Protocol Viewer has been
simplified. A new button has been added to the Protocol Viewer to set up the filtering options.

Simpler packet search - The procedure for searching packets in the Protocol Viewer has been
simplified. A new text box has been added to the Protocol Viewer's upper pane to allow you to
search on the basis of packet names. This text box has the AutoComplete feature.

Eliminate separate view

Capture InitFC - The Performance Overview tab in the Protocol Viewer now has the feature to
set the InitFC discovered in the trace as the default InitFC.

Flow control for header packets - The Performance Overview tab in the Protocol Viewer now
provides options for setting Header Flow Control Init values.

Equalization summary for Gen3 training sequences - The LTSSM Overview tab in the Protocol
Viewer now provides Equalization Summary section for Gen 3 training sequences exchanged
between the link partners.

1 button computation - A new Compute button has been added to the Protocol Viewer that
allows you to compute traffic overview statistics, decoded transactions, and offline
performance summary for the captured packets by a single click of this button.
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2 Getting Started

Tutorial - Getting to know your logic analyzer

The following tutorial is intended to give you a quick of logic analyzer basics. In addition to learning
the concepts of logic analysis, you will see some of the logic analyzer's more common features by
going through a measurement. Finally, you are shown some easy time saving tasks that can quickly
make you as productive as a more experienced user.

Logic analysis - When should you use an oscilloscope? (see page 354)
basicS - When should you use a logic analyzer? (see page 355)
What is a logic analyzer? (see page 356)

Timing analyzer:
Sampling clock (see page 356)
Sampling (see page 356)
- Triggering (see page 357)
State analyzer:
Sampling clock (see page 358)
Sampling (see page 359)
- Triggering (see page 359)

Measurement  The following does not require an active device under test. However, in order to show features that

work on data, you are asked to load a configuration file between steps 5 and 6 that contains data to
finish the exercise.

Turning on the logic analyzer (see page 40)
Connecting to the device under test (see page 41)
Setting up bus/signal names (see page 42)
Setting the acquisition mode (see page 43)
Setting up a simple trigger (see page 43)

Open the tutorial configuration file (see page 44)
Using markers (see page 44)

Zooming in on the data (see page 45)

Time saving tasks - Loading and saving configuration files (see page 46)
Saving and recalling trigger setups (see page 46)
Quick marker measurements (see page 47)
Searching data (see page 48)
Toolbars, tool tips, and mouse shortcuts (see page 49)

See Also - Product Overviews (see page 520)

Turning on the logic analyzer

[ Tutorial Home (see page 40) ] [ Next Topic (see page 41) ] [ Previous Topic (see page 359) ]
1 Consider ergonomics when positioning the keyboard and mouse.

2 Plug in the power cable and press the front-panel Standby button.
3

From the Windows Start bar, click Start>Programs>Keysight Logic Analyzer>Keysight Logic
Analyzer.
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. Keysight License Manager

. Keysight Logic Analyzer
75 Add or Remove Logic Analyzer Softy
ﬁ Cantributed Files

B Keysight LPA Help
B} Keysight LPA Readme
%% Logic Analyzer Demo Center =
| Utilities |
. Maintenance i
. Microsoft Office I
| PGP iE
. SharePoint [
. Software Lifecycle Management |
. Startup [
. Symantec Endpoint Protection -

4 Back

| |Search programs and files 2 |

Optional: If you have a logic analyzer shortcut icon on screen, double-click the icon.

Connecting to the device under test

[ Tutorial Home (see page 40) ] [ Next Topic (see page 42) ] [ Previous Topic (see page 40) ]

The first step in using a logic analyzer is to probe signals in the device under test.

In this tutorial, no probe connections are required. Later on in this tutorial, you are asked to load a
configuration file containing data to simulate the results of a probed device under test.

For more information about probing options, see Probing the Device Under Test (see page 57).
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Setting up bus/signal names

Delete bus/signal

[ Tutorial Home (see page 40) ] [ Next Topic (see page 43) ] [ Previous Topic (see page 41) ]

By default, the analyzer has one bus (My Bus 1) set up in the interface. The following exercise cleans
up the display defaults and re-configures the bus/signal setup for a new measurement.

1 In the menu bar click Setup>(Logic Analyzer Module)>Bus/Signal....

names 2 Inthe Analyzer Setup dialog that appears, right-click on My Bus 1, then select Delete. Repeat
until all bus signal names are deleted. After the last bus/signal is deleted, "My Bus 1" appears
again as a default name.
TIP You can delete all bus/signal configurations at once with the Delete All button.
Buses/Signals | Samplingl
Enter buzes and signals and the channels they corespond to: Display v| glgl
[ Poar |}
Bus/Signal llame :;sign;d Wicith Threshold: TTL {1.50 V)
T e s 878 s 832 10
SC TR B/l RALAL AL UL
ST MyBUS2 S
[T Wy Signal 1
e T My Signal 2 Fename...
Add Folder... LI | >|
Add Aliaz
Add Buz/Signal... Delete Delete All
Add new 1 Inthe Analyzer Setup dialog, right-click on My Bus 1, then select Rename.

bus/signal name

42

2 From the popup keypad that appears, type in the new name "counter".
3 Select OK.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they cor

- Channels
Bus/Signal Hame Assigned Width
1 . 0
™ Add Bus/Signal...
Delete
Rename...
Add Folder...
Add Aliaz
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Map signals into  The logic analyzer must be told which probed signals from the device under test are to be included in
the analyzer the measurement, and how you want them grouped. In this exercise, you assign channels 0 - 7 on
Pod 1 under the name "counter". Notice that when more than one channel is assigned to "counter" it
becomes a bus.

1 Check the activity indicators for verification of proper connection to the device under test. You
should see a transition arrow on all 8 channels.

If you have real device under test hardware, you will see activity indicators as shown below. If you
are loading the demo configuration file (later in this tutorial) you will not see activity.

2 Click each channel assignment box under channels O - 7 on Pod 1. Notice that as you assign
channels, the configuration information is updated for the bus/signal.

3 Click OK.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they corespond to: e\l ®\|

cl Threshold: TTL {150V} |
Assigned Tt

;;;E:;_ TR S 4 3 o010
P 1[7:0] & kG Ak AL AT AT
BE -

Activity Indicators

Bus/Signal Hame

Channel Assignment

Setting the acquisition mode

[ Tutorial Home (see page 40) ] [ Next Topic (see page 43) ] [ Previous Topic (see page 42) ]

Under the Sampling tab of the Analyzer Setup dialog is where you set the analyzer to be either a
timing or state analyzer. You also set either the timing options, such as memory depth or sampling
period, or the state clocking options.

1 From the menu bar, click Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click
the #| icon in the toolbar.

2 Select Timing - Asynchronous Sampling.

Buzes/Signals  Sampling |

Acquisition
(3 Tirning - Aspnchronous 5 ampling
" State - Synchronous Sampling

3 Click OK.

Setting up a simple trigger

[ Tutorial Home (see page 40) ] [ Next Topic (see page 44) ] [ Previous Topic (see page 43) ]
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The Simple Trigger is a quick way to configure the analyzer to trigger on either a data pattern on a
bus, or an attribute of a single signal such as a rising edge or a low logic level.

1 Inthe Simple Trigger column, click on the pattern qualifierlzl and set it to Equal.

2 Click in the text entry field and enter the data pattern "E5".

Bus/Signal Simple Trigger -.15? o -.10? 2
EH{] counter =[ &5 Il

Open the tutorial configuration file

[ Tutorial Home (see page 40) ] [ Next Topic (see page 44) ] [ Previous Topic (see page 43) ]

At this point in a measurement, you would normally run the logic analyzer. However, because you are
not connected to a device under test, you cannot capture real data. You will have to load a
configuration file that contains this data.

Loadthe 1 Select File>Open.

configurationfile 2 From the file manager dialog, select the file named DemoConfig.ala from the following directory:
C:\Documents and Settings\All Users\Documents\Keysight Technologies\Logic Analyzer\
Default Configs\Keysight\Help Demo\

3 Select Open.

Open Logic Analyzer Configuration File 2 x|
Lok in: I — Help Dermo j o I‘j‘ B

ﬂMy Pictures
DernoConfig

File name: IDemoConfig Open I
Filez of type: ILogic Analyzer Configuration [*.ala) j Cancel |

View the data  Notice how the logic analyzer triggered on data pattern E5 and placed it in the center of the display.
The red line shows that the trigger point is at the start of the data pattern Eb5.

i I 2]

q q q -100 ns -50 ns 0= 50 ns 100 ns

Bus/Signal Simple Trigger R R A R e S e T
Sample Murr 47 R, a1
THETTEEE TR TETE T TR T TR T T T
. fns ' H 117.4 nsg

e THETEEE TN

EHf) counter

Using markers
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To create a marker

To place a marker
in data

Go To a marker in
data
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[ Tutorial Home (see page 40) ] [ Next Topic (see page 45) ] [ Previous Topic (see page 44) ]

Markers are used for creating reference points in data. Once markers are placed in data, you can use
them to quickly see what time, sample, or data value the marker is set on.

1 From the menu bar, click Markers>New.

2 From the New Marker dialog that appears, configure the new marker and if desired, specifically a
position it in data. When you do not position the marker, by default it is placed at the trigger
point.

3 Select OK.
NewMarker x|
e (B &
Background Color [ |~ Cancel
Foreground Color _ [~
Position
|Time ﬂ | Os B|—|+] from |Trigger ﬂ
Comments
| 8]

When you first create a new marker, you have the option to place it in data at a specific point in time
or a specific sample number. The following exercise shows you other ways to position markers in
data.

1 Inthe display, click on marker M3 (your new marker) and while holding the mouse button down,
drag maker M3 to -100ns before trigger, then release. Notice that the marker position value
changes as you move it.

2 From the menu bar, click Markers>Place On Screen, then select M1 and click OK. Notice how M1
is placed at center screen at the red trigger line.

3 Point the mouse cursor at any desired point in data, then right-click and select Place Marker.
From the Place Marker dialog that appears, choose the M2 marker. Notice that the marker is
placed where the mouse was pointing.

Once you have markers set in data, you can quickly find any of them as follows.
1 From the menu bar, click Markers>GoTo.
2 Select the marker you want to find, and click OK.

Zooming in on the data

Expand a bus

[ Tutorial Home (see page 40) ] [ Next Topic (see page 46) ] [ Previous Topic (see page 44) ]

Data from a timing analyzer is displayed (as on an oscilloscope) as waveforms on a horizontal time
axis. To zoom in or out on a waveform, change the Scale (time/division) of the time axis of the
waveform.

Both state and timing analyzers can have multiple signals grouped together in a bus. To get a view of
all signals, you can expand a bus into individual signals.

Click the "+" symbol just to the left of the bus named "counter". The collection of signals under
"counter" breaks out into individual signals named counter([0] - counter[7].
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Bus/Signal Simple Trigger

E-{] counter = Ef B

Expand and collapse

Change the scale  Click the zoom out icon to expand the signals to where you want them.

Stcale | 5 ns/div B2 | o1 Delay

-25

& My Bus 1 =3 xx B m

Bus/Signal Simple Trigger ‘

Loading and saving configuration files

[ Tutorial Home (see page 40) ] [ Next Topic (see page 46) ] [ Previous Topic (see page 45) ]

Many times it is quicker to open an existing configuration file with a similar setup than to create a
new configuration from scratch. You simply open a similar file, make the appropriate changes to the
setup, then save the file as a new filename.

When you rename an existing configuration file, you retain the saved trigger setups and "Find"
search favorites from the first configuration file.

You already have learned how to open a configuration file. In the following exercise, you will save the
"democonfig" file to a new name.

1 From the menu bar, click File>Save As....
2 From the file manager dialog that appears, type in the new name "myconfig", then click Save.

[Ele’

[ Mew ChrlHh

= open... o
Close Chrl+F4

& save Chrl+S
Save fs...
Expart... Ckrl+-Shift+E
G0 Offline

Go Online To...

& Print. .. Chrl+P

=Recent Configuration Files:=

Exit

Saving and recalling trigger setups

[ Tutorial Home (see page 40) ] [ Next Topic (see page 47) ] [ Previous Topic (see page 46) ]
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Each time you set up a new trigger and run the measurement, the trigger setup is saved in the logic
analyzer. It is quicker to recall a trigger setup rather than re-configure the trigger setup each time.

The logic analyzer must be run before the trigger setup is stored. Also, trigger setups are stored as
part of the configuration file. If you load a new configuration file, the trigger setups will be
overwritten by trigger setups stored with the new file.

Torecallatrigger 1 From the menu bar, click Setup>(Logic Analyzer Module)>Recall Trigger....
setup 2 From the lower list, select the desired trigger setup, then click OK.

TIP When the list of most recently used triggers get long, you can store the most often used triggers in
the upper favorites list.

£ pecall Trigger

Stored Favorite Triggers |
If by Bus 1 = 8F Then Trigger and fill memaory

Cancel

Rename

Clear

el

Store Selected Recent Trigger To Favorites List | Clear Al

Most recently used triggers (added after each run] Details

It Anything Then Trigger and fill memory

Open...

il

Help

Quick marker measurements

[ Tutorial Home (see page 40) ] [ Next Topic (see page 48) ] [ Previous Topic (see page 46) ]

You can quickly read the time or number of samples between markers.
1 Click Markers>New Time Interval Measurement.

2 Configure the Interval dialog to display the time from Beginning of Data to Trigger as shown
below.

H Time Interval

aj |

From [Beginning Of Data v] to M1

[ Properties... ] [ OK ][ Cancel ]

To show statistics with the time interval measurement (after repetitive runs, click Properties;
then, in the Interval Properties dialog, check Show statistics.
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' Interval Properties

Run Until

[ ]
When interval | > - | Os [E][=](+] then
|:| Stop repetitive run

[T send e-mail E-mail...

|| show as frequency

Click OK to close the Interval Properties dialog, and click OK to close the Time Interval dialog.

After a repetitive run, the result of the time interval measurement is displayed in the marker
measurements display bar.

Beginning Of Data to [INSEEE = 2.860512 ms (511,164 us / 3.860812 ms / 2.279915 ms)

3 Click Markers>New Value At Measurement.

4 Configure the Value At dialog to display the Hex value of My Bus 1 at M1 as shown below; then,
click OK.

valueat x|
- | wvalue of My Bus 1 | at |M1 VI
Cancel |

The result of the value at measurement My 1@fili=s| i displayed in the marker measurement
display bar.

Searching data

[ Tutorial Home (see page 40) ] [ Next Topic (see page 49) ] [ Previous Topic (see page 47) ]

You can search for a data pattern on a bus or a signal. You can also choose when the search begins
and ends. Finally, you can save the search criterion in a favorites list.

1 From the menu bar, click Edit>Find....

2 Inthe Find dialog, configure the search criterion as shown below to find "AA".

3 Select Find.
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il
23672 us 23676 us 2368 us 23684 us 23688 us

[ R R R T T T T T T T T [ T T N N T K T T TR K SO T S HN S S S B SR Y

Find 1 E] occurrence searching  |Forward ||| from | Display Center
E] Bus/Signal My Bus 1 ¥ | |albits |+ = v || an

When |Entering o

Skore Favarite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Find ] [ Close ] [ Help

2

As you configure the Find dialog, try to think of it as constructing a sentence that reads left-to-right.

"Find the 1st occurrence searching Forward from Display Center, on a bus named My Bus 1,
including All bits, a pattern that Equals AA".

Toolbars, tool tips, and mouse shortcuts

[ Tutorial Home (see page 40) ] [ Previous Topic (see page 48) ]

Throughout this tutorial, the menu bar has been used to access features. There are two other ways to

access features as well as other useful tips that can save you time.

Toolbars  Below the menu bar are groups of icons that represent shortcuts to many dialogs and features. For

more information refer to Toolbars (see page 398) in the main help.

DESEHS M as «TrH Q& |54E (v¥vyw ||ro

Mouse Shortcuts  There are many mouse shortcuts available. To access them simply point the mouse over a screen

element such as a marker, or screen area, then right-click the mouse. Mouse shortcuts are especially

useful within the waveform and listing data display areas.

Tool Tips  Tool tips are small information displays that appear during operations such as moving markers,
setting a trigger with the mouse, or hovering the mouse over a bus/signal name. Use them as
comments (see page 94), or to monitor your progress or current positions.

Begin time = -85.714 nz
End time = -63.571 ns
Delta time = 22143 ns
Set Trigger =

My Buz 1 =FE and

My Buz 2 = 3F
-100 ns -50 ns Os S0 n
I |

[ My Bus 1

-] My BuS TPoq 1(7.0] iﬂl
Thig iz a comment.
MM hides SicomaT T 7

Keysight Logic and Protocol Analyzer User Guide

49



2 Getting Started

Measurement Examples

See Also

The following measurement examples show you the typical order of steps to set up and run a
measurement. As you go through the examples, you will encounter steps such as probing or
triggering where alternative choices are available. In these steps, select the probing or trigger
example that best fits your measurement.

Making a timing analyzer measurement (see page 50)
Making a state analyzer measurement (see page 51)
To trigger on one of multiple edges (see page 52)

To trigger on ranges (see page 53)

Tutorial - Getting to know your logic analyzer (see page 40)
Timing Mode Trigger Functions (see page 478)
State Mode Trigger Functions (see page 490)

Making a timing analyzer measurement

TIP

The following measurement example shows you the steps necessary to configure and run the logic
analyzer for a typical timing analyzer measurement. As you go through the example, make the
appropriate choices from the selection lists that best match the kind of configuration you need.

If you are new to logic analysis, refer to "Tutorial - Getting to know your logic analyzer (see
page 40)" for a quick tutorial on logic analysis concepts and measurements.

Bus and signal
setup

Acquisition mode
setup

50

1 Connect the probing to the device under test (see Probing the Device Under Test (see page 57)
for more information).

2 Turn on the logic analyzer.

1 Inthe menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 From the Buses/Signals tab, assign bus/signal names to the device under test signals probed.
You do this by either renaming (see page 85) existing names, or deleting (see page 84) and
creating (see page 84) new names.

3 From the Buses/Signals tab, define buses and signals (see page 83) under the appropriate pods
for all probed buses/signals on the device under test.

In the Analyzer Setup dialog, select the Sampling tab.
2 From the Sampling tab, set the acquisition mode to Timing - Asynchronous Sampling.

Buzes/Signals  Sampling |

Acquisition
(3 Tirning - Aspnchronous 5 ampling
" State - Synchronous Sampling

Set the Sampling Options (see page 97).
4 Set the timing mode Sampling Period (see page 98).

Keysight Logic and Protocol Analyzer User Guide



Trigger setup

Run the
measurement

See Also

Getting Started 2

1 The trigger required to capture specific data depends on the measurement. However, the trigger
is generally set in two ways.

From within the data display, set up a simple trigger (see page 146).
From the Advanced Trigger dialog (see page 424), set up a timing mode advanced trigger (see
page 478) function.

1 Run (see page 196) the measurement.

To specify the trigger position (see page 128)
To set acquisition memory depth (see page 129)

Making a state analyzer measurement

TIP

The following measurement example shows you the steps necessary to configure and run the logic
analyzer for a typical state analyzer measurement. As you go through the example, make the
appropriate choices from the selection lists that best match the kind of configuration you need.

If you are new to logic analysis, refer to "Tutorial - Getting to know your logic analyzer (see
page 40)" for a quick tutorial on logic analysis concepts and measurements.

Bus and signal
setup

Acquisition mode
setup

1 Connect the probing to the device under test (see Probing the Device Under Test (see page 57)
for more information).

Be sure that the clock signals of your device under test are connected to clock channels on the
pods. Any unused clock channels can be used for additional data channels and will not feed into
the state clock setup.

2 Turn on the logic analyzer.

In the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal... .

2 From the Buses/Signals tab, assign bus/signal names to the device under test signals probed.
You do this by either renaming (see page 85) existing names, or deleting (see page 84) and
creating (see page 84) new names.

3 From the Buses/Signals tab, define buses and signals (see page 83) under the appropriate pods
for all probed buses/signals on the device under test.

In the Analyzer Setup dialog, click the Sampling tab.
2 From the Sampling tab, set the acquisition mode to State - Synchronous Sampling.

Buzes/Signals  Sampling |

Acquisition
' Timing - Asynchronous 5Sampling
(¥} State - Synchronous Sampling

Set the state clock mode (see page 99).

4 Set the state sampling clock (see page 124).
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5 If necessary, set the advanced state clocking (see page 127).

Trigger setup 1 The trigger required to capture specific data depends on the measurement. However, the trigger

is generally set in two ways.
From within the data display, set up a simple trigger (see page 146).
From the Advanced Trigger dialog (see page 424), set up an advanced trigger (see page 490)
function.

Runthe 1 Run (see page 196) the measurement.
measurement

See Also To specify the trigger position (see page 128)

To set acquisition memory depth (see page 129)
To trigger on one of multiple edges

1 Inthe timing sampling mode, set up an Advanced Trigger.

2 Select the bus on which you're looking for one of multiple edges.
3 Select All bits in the bus.

4 Select Edge.

Step1 ¥ Edge

Find | ¥ My Bus 1 Edge ~ | Edge Spec...

Then | ¥ | | Trigger and fill memory b

5 Click Edge Spec....

6 Inthe Set Edge dialog, specify edges you are looking for; use the Set All button to make a

selection for all signals in the bus.

. Set Edge - My Bus 1

7 4 3 0
XX XX X X XX

Setall ¥

Specifying an edge on more than one
channel logically ORs the edges together.

oK Cancel

7 Click OK to close the Set Edge dialog.
8 Click OK to close the Advanced Trigger dialog.
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To trigger on ranges

NOTE In order to trigger on ranges of bus values, the bus:
- Must not have reordered bits.
Must not contain clock bits that span pod pairs.

Must span 2 or fewer pod pairs (up to 64 bits wide).

When settingup 1 In the Simple Trigger field for a bus, click the =¥| operator button; then, choose either In Range
simple triggers or Not In Range.

(see page 146)
Waveform Display Window Listing/Compare/Source Display Window

Bus Range Trigger

BusiSignal Simple Trigger | mber MY Bus 1
|= =I m B
Efmeust [= s = E| 8
s
1= =
= =
= =
= o=
o= =
InRange
Mot In Range Mok In Range
Edge Edge
Adwanced Trigger... Advanced Trigger. ..
BusiSignal Simple Trigger BusiSignal Simple Trigger
&My Bus 1 | R v| 50 B[ Fo 8| &My Bus 1 | R v| 50 B[ Fo 8|

2 Specify the range values, either by entering values in the low range and high range text entry
fields or, when the Symbol number base is selected, by using the Select Symbol dialog (see

page 458).

3 From the menu bar, choose Run/Stop>Run, or click the ﬂ icon from the run/stop toolbar (see
page 401).

When settingup 1 Click & in the analyzer setup toolbar, or choose Setup>(Logic Analyzer Module)>Advanced
advanced triggers Trigger... from the menu bar.
(see page 152) In the Advanced Trigger dialog, select the bus.

N

My Bus 1 |v||nllbitsj|= =] [# B[ Hex ]

Clicking # lets you select from recently used bus/signal names. Clicking elsewhere on a
bus/signal name button opens a Select dialog for selecting a different name.

3 Select All bits on the bus.
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=] o0 B[ Hex ¥

4 Select either the In Range or Not In Range operator.

My Bus 1 v |[anbis =] |= ][ a0 BlHex ¥

5 Select the number base (Binary, Hex, Octal, Decimal, Signed Decimal, also known as two's

complement, Ascii, or Symbol).

Iy Bus 1 ¥ |AII bits ﬂ |In Range

[ 20 Bt [ B rex &

Binary

Decimal

Signed Decimal
Ascii
Symbol

6 Specify the range values, either by entering values in the low range and high range text entry
fields or, when the Symbol number base is selected, by using the Select Symbol dialog (see

page 458).

7 From the menu bar, choose Run/Stop>Run, or click the # icon from the run/stop toolbar (see

page 401).
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Demo Center

Demo Center is an application that demonstrates logic analysis system features. It loads illustrative
configurations into the Keysight Logic Analyzer application's offline-demo mode and highlights
feature capabilities.

To launch Demo - From the Keysight Logic Analyzer application's main menu, choose Help>Show Demo....
Center . Fromthe Keysight Logic Analyzer application's Demo Center toolbar, click the ¥ Show Demo
icon.

From the Windows Start bar, click Start>All Programs>Keysight Logic Analyzer>Run Logic
Analyzer Demo Center.

The Demo Center application and the Keysight Logic Analyzer application are tiled horizontally on
the desktop.

© Demo Center - [Running Demo Eve Scan...]

@4 @ & 0 Launch Demo | Eve Scan Preview
=10 Measurement Setup
[0 i . . . .
é A:F;:ql:::d Setup Identify problem signals quickly with Eve Scan.
i ) ) ) .
é Triggering This demo shows you how to quickly identify

problem signals by viewing eye diagrams across all
- buses and signals simultaneously with Eye Scan.

@ Standard Analysis Select Launch Demo sbove to load the demo.
@ Advanced Analysis Tools
L 2

FPGA/Buz/Processor Support Example:

{7 Pattemn Generator

ERERE

| |4

 1ES

The 40 Float button maximizes the Keysight Logic Analyzer application's window lets the Demo
Center application window float over it. The B Locate button returns to horizontally tiled windows.
The @ What is Demo Center button displays more information.

Touse Demo 1 Use the left pane to navigate to the feature demonstration you want to view.
Center The @@ Expand and ® Collapse buttons affect the feature hierarchy tree.
2 Select the feature you want to learn about by clicking it.
Information about the feature appears in the right pane.
3 Click Launch Demo.

A configuration file that illustrates the feature is loaded into the Keysight Logic Analyzer
application, and more information about the feature appears in Demo Center's right pane. The
€ Print button lets you print the information.

4 When you are done exploring the feature, click Press to Select Another Demo.
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Probing the Device Under Test

Before you can make logic analysis measurements on a device under test, you must connect the
logic analyzer channels to (in other words, probe) the device under test.
There are several options for probing a device under test:

Connecting to individual IC pins or test points. — This is called general purpose probing and is
accomplished with flying-lead probe sets. Accessories that help with general purpose probing are
also available.

Connecting to all the pins of a specific QFP package. — This is called QFP package probing and is
accomplished with optional elastomeric probe adapter and 1/4 flex adapter products available for
several types of QFP packages.

Designing connectors (or pads and mounting holes for soft-touch connector less probes and
retention modules) into the device under test. — This is called target connector probing or
soft-touch connector less probing and is accomplished with optional probes available for various
signal and connector types.

Using processor- or bus-specific probes. — These are called analysis probes (formerly called
preprocessors) and are available for many processors and buses. Analysis probes include
configuration files for setting up the logic analyzer, and they may include inverse assemblers or
other post-processing tools for decoding captured data.

For more information on general-purpose probing, QFP package probing, target connector and
connector less probing, and other probing options, see:

& "Probing Selection Quick Reference Card"
& "Probing Solutions for Logic Analyzers" (@& "latest version on web")
= & "Logic Analyzer Probing Solutions"

For more information on analysis probes and other processor and bus solutions, see:
& "Processor and Bus Support for Logic Analyzers" (g "latest version on web")
= & "Processor, Bus, and FPGA Support for Logic Analyzers"
For more information on probing signals internal to an FPGA or setting up definitions for the probes
used, see:
"Setting Up Probes" (in the online help)

For more information on controlling signals in the device under test from a logic analysis system, see:
To control signals in the device under test (see page 58)

KEYSIGHT

TECHNOLOGIES
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Probing the Device Under Test

To control signals in the device under test

Example: Resetting
Your Device Under

58

Test

The 16850 series logic analysis system frames (see page 615) have a target control port, an 8-bit,
3.3V port that can be used to send signals to a device under test. The target control port does not
function like a pattern generator, but more like a remote control for switches in the device under test.

To use the target control port outputs:

1

Connect the target control port cable to the logic analysis system frame.

The target control cable is keyed, so it can be inserted only one way. Plug it into the target
control port with the key up and the cable hanging down.

The wires on the target control port cable are color-coded. Bit O is brown, bit 1 is red, bit 2 is
orange, and so on up to bit 7 (gray). The black and white wires are both ground. Pins 0, 2, 4, and
6 are on the top of the connector and arranged in the same order as the wires.

If you plan on using open collector, remember to install pull-up resistors to a maximum 4V. The
maximum sink current into the Target Control port is 12 mA and includes a 51 ohm series resistor.

This example also applies to other types of signals you may want to send to your device under test.
The reset line in this case is active low.

1

Attach one of the wires from the target control port cable to the reset line, using proper
termination.

In the Keysight Logic Analyzer application, choose Setup>Target Control Port....

In the Target Control Port dialog (see page 475), check Enabled for the target control port signal
you are using.

Click 1 to output an active high.
When the device under test needs to be reset, click Pulse.
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4 Connecting to a Logic
Analysis System

If you opened the Keysight Logic Analyzer application on a logic analyzer or logic analysis system
frame, you are most likely already connected to the local frame. (The right-most part of the status
bar shows "Local".)

However, if you are offline (the right-most part of the status bar shows "Offline") and you want to
connect to the local frame, or if you want to connect to a different, remote logic analysis system
frame, you can do so from the File menu.

Toconnecttothe - Choose the File>Go Online To Local Frame menu command.
local frame

Toconnecttoa 1 Choose the File>Go Online To... menu command.
remote frame 2 |n the Select System to Use dialog (see page 459), select the system to access; then, click

Connect.

The logic analysis system can be:
Local — connected to the same computer or logic analyzer running the Keysight Logic
Analyzer application.
Remote — somewhere else on the local area network.

3 If you are connecting to a remote logic analysis system that requires a password (see Setting Up
Passwords for Remote Access (see page 68)), enter the password in the "Please enter connection
password:" dialog, and click OK.

When you are connected to a remote logic analysis system frame, the right-most part of the status
bar shows "Remote".

Connecting to the U4154A/B Logic Analyzer Module

Connection to the U4154A/B Logic Analyzer module is different from connecting to other logic
analysis systems and logic analyzers in terms of the hardware setup of the involved components.

The U4154A/B Logic Analyzer module is installed in a slot of the Keysight AXle chassis. The Keysight
Logic Analyzer application is hosted on a host PC (a laptop or a desktop) or a remote PC connected
to the host PC. The U4154A/B module connects to the host PC through the PCle interface of the
AXle chassis.

The connection to the U4154A/B Logic Analyzer module can be:

Local — the Keysight Logic Analyzer application is installed and running on the host PC which is
connected to the U4154A/B module through the PCle interface of the AXle chassis.

Remote — the Keysight Logic Analyzer application is installed and running on a computer other
than the host PC and is remotely connected to the host PC.

If the PCle connection between the host PC and AXle chassis is made, you are most likely already
connected to the U4154A/B Logic Analyzer module installed in the AXle chassis. (The right-most
part of the status bar shows "Local".) However, if you are offline (the right-most part of the status bar
shows "Offline") and you want to connect to the U4154A/B module locally or remotely, you can do so
from the File menu. The procedures for connection are the same as described above.
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4 Connecting to a Logic Analysis System

It is recommended that you turn off the standby mode and disable hibernation
on the host PC connected to the AXle chassis via PCle.

For Windows 7/8, it is also recommended that you disable PCle power
management modes on the host PC.

For more on using the Select System to Use dialog, see:
To add a logic analysis system to the list (see page 61)
To delete a logic analysis system from the list (see page 62)
To refresh the logic analysis system list (see page 63)
To view logic analysis system details (see page 64)
To enter your "System In Use" comments (see page 65)
To select a logic analysis system for auto-connect (see page 66)
To chat with another logic analysis system user (see page 67)

See Also - Offline Analysis (see page 217)
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To add a logic analysis system to the list

1 Inthe Select System to Use dialog (see page 459) (which appears after choosing File>Go Online
To...), click Add.

2 Enter the logic analysis system frame hostname or IP address in the dialog, and click OK.

See Also - Returning to Online Analysis (see page 59)
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To delete a logic analysis system from the list

1 Inthe Select System to Use dialog (see page 459) (which appears after choosing File>Go Online
To...), select the logic analysis system you wish to delete.

2 Click Delete.

See Also - Returning to Online Analysis (see page 59)
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To refresh the logic analysis system list

1 Inthe Select System to Use dialog (see page 459) (which appears after choosing File>Go Online
To...), click Refresh.

The logic analysis system status and detailed information is updated. Status can be:

Status ‘ Description

Available
Host offline The logic analysis system has been powered down or taken off the network.
In use The "System In Use" comment is displayed in parentheses.
Incompatible remote service The version information is displayed in parentheses. The Keysight Logic Analyzer application
version software on the logic analysis system frame needs to be updated to match the version of
software installed on the machine displaying this dialog.
See Also - Returning to Online Analysis (see page 59)
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To view logic analysis system details

In the Select System to Use dialog (see page 459) (which appears after choosing File>Go Online

1
To...), select the logic analysis system whose details you wish to view.

2 Click Details... (you may have to click More >> first).
The logic analysis system details are displayed in the Frame/Module Information dialog (see

page 439).

See Also - Returning to Online Analysis (see page 59)
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To enter your "System In Use" comments

In the Select System to Use dialog (see page 459) (which appears after choosing File>Go Online
To...), select the logic analysis system whose details you wish to view.

2 Click Set My Comments (you may have to click More > > first).

3 Inthe dialog that opens, enter your "system in use" comments.

These comments usually contain your contact information.

1

See Also - Returning to Online Analysis (see page 59)
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To select a logic analysis system for auto-connect

1 Inthe Select System to Use dialog (see page 459) (which appears after choosing File>Go Online
To...), select the logic analysis system that you wish to auto connect to.

2 Click Set As Auto-Connect (you may have to click More > > first).

See Also - Returning to Online Analysis (see page 59)
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To chat with another logic analysis system user

1 Inthe Select System to Use dialog (see page 459) (which appears after choosing File>Go Online
To...), select the logic analysis system to which you want to send a chat message.

2 Click Chat (you may have to click More >> first).

3 Inthe Chat Select Destination dialog (see page 430), select whether you want to chat with the
person logged into the logic analysis system or the person connected to the frame; then, click
OK.

4 Inthe Chat dialog (see page 429), enter your message; then, click Send.
When you are finished with the chat session, click Close.

See Also - Returning to Online Analysis (see page 59)
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Setting Up Passwords for Remote Access

68

Notes:

The Keysight Logic Analyzer application lets you connect to and remotely control logic analysis
systems on the network.

If you have a logic analysis system you want to restrict remote frame connections to, you can set up
a remote access password. You can password-protect hosted instruments too, by setting a password
on the host PC. Because any user on the network with the Keysight Logic Analyzer application
software installed can force any other user off of a frame, you may wish to protect your local system
with a password to prevent this from happening.

For multiframe logic analysis systems, the remote access password must be the same on every
frame. If this is not the case, you will not be able to connect to the multi-frame set. If a password is
not set (blank) on one frame, then you will be able to connect to the entire set of frames so long as
the remaining frames have identical passwords or a blank password. In other words, a blank
password is a don't care condition.

On the logic analysis systems that you want to restrict remote connections to:

1 From the Windows Start menu, choose Start>Programs>Keysight Logic
Analyzer> Utilities>Remote Access Password Utility.
(You can also run this utility by clicking Set Local Password in the Select System to Use dialog
(see page 459).)

2 Inthe Remote Access Password Utility dialog, if a password is currently set, click Clear Password.

i Remote Access Password Utility PZ|

Thiz utility iz only available to local spstem
administrators. Here you may either establizh a remate
access password o clear an existing password,

Uszers of remaote machines will not be able to attach to
thiz machine's local hardware without knowing the
cormect password,

Enter Mew Password:

Re-Enter Mew Password:

QK ] [ Cancel ] [ Help ]

3 Enter the new password in the Enter New Password and Re-enter New Password fields; then,
click Set Password.

4 Click OK to make the password changes and close the dialog.

Password changes take effect immediately; however, they do not affect users currently
connected to the local frame.

Clicking Cancel closes the dialog without making any password changes.

The remote access password is completely separate from Windows user logon passwords. Setting
or clearing remote access passwords does not affect Windows user logon passwords.

Remote access passwords are encrypted using a one-way encryption algorithm and securely
stored.

In order to set or clear remote access passwords using this utility, the currently logged-on user
must have administrative credentials.
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Establishing a remote access password does not password-protect access via Windows Remote
Desktop.

See Also - Returning to Online Analysis (see page 59)
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5 Setting Up the Logic Analyzer

Configuring Logic Analyzer Modules

See Also

A logic analyzer module is a logical collection of channels on a single timebase and trigger. A module
can be a single card (see page 614) or several cards. Modules give you the flexibility to increase logic
analyzer channel count by using more than one card.

Combining cards to increase channel count is done when installing cards into a frame/chassis (see
page 615 and page 614). For more information, see the ~ "AXle based Logic and Protocol Analysis -
Installation Guide".

You must power down the AXle chassis before inserting, replacing, or removing
the Logic Analyzer module. The enclosure surface of the module may become
hot during use. If you need to remove the module, first power down the AXle
chassis, wait for at least five minutes to allow the module to cool, and then pull
the module out of the chassis.

To disable and enable modules (see page 72)
Memory Depth and Channel Count Trade-offs (see page 363)

To disable and enable modules

To disable modules

72

By default, all modules in a logic analysis system are enabled; however, you can disable modules to
stop them from participating in measurements.

1 Inthe window, choose Disable... from the module's menu.
Or, choose Setup>(Logic Analyzer Module)>Disable... from the main menu.
2 Inthe Disable dialog:

&5 Disable
M 16851A1 oK

Select the modules you want to disable.
b Check Delete All Connections if you want to delete module connections to tools and windows.
This causes tools and windows connected only to the disabled modules to be deleted as well.

Uncheck Delete All Connections if you want to leave module connections to tools and
windows. The disabled modules' buses and signals are hidden from tools and windows, but
they will reappear when the modules are re-enabled.

¢ Click OK.

When a module is disabled:
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It no longer runs or sends data to downstream tools or windows, and no data is saved to

configuration files.
The buses and signals defined in the module are hidden from windows and tools.

You cannot change the setup of the module.

In the widow, disabled modules have the & icon:

Modules Windows

Waveform-1 |

0TS

In the window, choose Enable... from the module's menu.

To enable modules 1
Or, choose Setup>(Logic Analyzer Module)>Enable... from the main menu.

2 Inthe Enable dialog:

=3

| | Delete All Connections

a Select the modules you want to enable.
b Click OK.

See Also - Configuring Logic Analyzer Modules (see page 72)
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Creating a Logic Analyzer Multi-card Set

74

You can interconnect multiple modules together and then install these interconnected modules into
adjoining slots of an AXle chassis to make a multi-card set. This multi-card set is represented as a
single logical instrument module in the Logic and Protocol Analyzer application. Combining modules
in a multi-card set provides an increased channel count required to support various testing scenarios
for different memory technologies.

The multi-card set configuration is available only for specific logic analyzer module types, for
instance, U4154A, U4154B, and U4164A.

To interconnect U4164A or U4154A/B modules in a multi-card set, use a pair of U4154-61601 flex
cables provided in the accessory pouch shipped with each module.

For more information on how to interconnect and install multiple modules in an AXle chassis, see the
AXle based Logic and Protocol Analysis - Installation Guide.

You may physically configure as many modules into a multi-card set as the
chassis slots allow. However, the maximum number of interconnected
modules that can operate together in a multi-card set is 3.

You may require different numbers of interconnected modules to support
different memory technologies testing scenarios. For such situations, you can
connect and install logic analyzer modules as a set in the chassis for larger
configurations and then reconfigure these interconnected modules into
smaller configurations using the Logic and Protocol Analyzer GUI. You need
not physically connect/disconnect modules for such reconfigurations. See
“Repartitioning a U4164A Multi-card Set" on page 75 to know more.

Once a multi-card set is configured, you can use the Instrument Details Dialog (page 441) to view the
number of modules installed and the slots in which these are installed and to reconfigure the
modules in the set.

See Also

“Repartitioning a U4164A Multi-card Set" on page 75
Memory Depth and Channel Count Trade-offs
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Repartitioning a U4164A Multi-card Set

You can repartition modules only in a U4164A multi-card set.
NOTE P d

Once you have interconnected the U4164A modules into a multi-card set, you can easily perform the
reconfiguration (repartitioning) of this multi-card set using the Logic and Protocol Analyzer software
GUI. You need not physically disconnect and reconnect the modules for this repartitioning. This
feature is specially useful when you have requirements for different number of interconnected
modules for different memory technologies testing scenarios. To support these different
configuration requirements, you can connect and install modules as a set in the chassis for larger
configurations and then simply adjust the module partitioning boundaries into smaller/different
configurations using the software GULI.

For instance, you may require a multi-card set with three U4164A modules for DDR4 DIMM testing
and two multi-card sets with each set having two U4164A modules for a DDR5 DIMM testing. To
support both these configurations without reconfiguring the hardware setup and cabling, you can
connect four U4164A modules together when installing these in the AXle chassis. This larger
configuration would allow you to subsequently reconfigure into smaller configurations of one set with
three modules and then two sets with two modules each using the software GUI.

To repartition a U4164A multi-card set

1 Power on the AXle chassis. Ensure that the Logic analyzer modules are powered on but not in the
Run State. The Logic and Protocol Analyzer GUI should not be active.

2 Use the Keysight Notification Center icon present on the Windows taskbar (lower, right-hand
corner of your desktop).

The Instrument Details dialog box is displayed. You can review the current configuration of
modules in the multi-card set(s).

Enstrument Detals

[& e
I Fun State: Stopped
# % Frame Detals
= g Module: U41644 Logc Anabyzer
+ Number of Cards: 2

=l <> | X

+ Sts:4-3[3 Multi-card set 1 with two
. w:m:m - 41644 dul. din
: b\uizmﬂm;};m:im Slots 3 and 4

¢ Max Acquston State Speed: 2.5 GHz

* M Acquisition Timing Speed: 2.5 GHr
3+ SGotSpedhc and Ucersed Featuses

= [ Podde: UAIT64A Logic AraiyTer

o Number of Cards: 2

+ Number of Channels: 272 Multi-card set 2 with two
« Number of Pods: 16 IJ"G‘AM dul. "ln
Slots 1 and 2

* Max Acquisition State Speed: 2.5 GHz
» Max Acquisition Timing Speed: 2.5 GHz
* Siot-Speatic and Licensed Features

[ Showinseinfo || Refresh | | Start NewLPA Onine | | Partitoning

3 Click the Partitioning button to reconfigure modules in the multi-card set.
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The Module Partitioning dialog box is displayed. The modules that you physically interconnected
using flex cables are displayed with checkboxes indicating that these modules are part of the
larger multi-card set and therefore can be reconfigured (included/excluded) to make
smaller/alternate configurations. For example, in the screen below, four U4164A modules are
interconnected in the chassis. Out of these, two multi-card sets of two modules each are
configured to support a DDR5 DIMM testing scenario.

£ Module partitioning [ x |

Adjust module partitioning boundaries by checking or unchecking a box.
Modules not electrically connected cannot be joined here (no chedkbox).
Some electrically-connected modules cannot be separated by architecture
(cannot be unchecked).

Frame/Chassis Contents
Slot 5: <empty>

W< Et 0 O oo Rt e
O

t 3: U4164A Logic Analyzer
t 2: U4164A Logic Analyzer (M)
t 1: U4164A Logic Analyzer

<

V<

e Nulti-card set 2

ot s | [l

4 Select the checkbox displayed for a module to include it in the multi-card set and deselect the
checkbox to exclude the module from the multi-card set. For example, the four interconnected
modules have been reconfigured in the screen below to create one multi-card set with three

U4164A modules to support a DDR4 DIMM testing scenario. The module in Slot 4 has been
excluded from the set.

= Module partitioning

Adjust module partitioning boundaries by chedking or unchecking a box.
Modules not electrically connected cannot be joined here (no chedkbox).
Some electrically-connected modules cannot be separated by architecture
(cannot be unchecked).

Frame [Chassis Contents

Slot 5: <empty>

Slot 4: U4164A Logic Analyzer
Slot 3: U4164A Logic Analyzer
Slot 2: U4164A Logic Analyzer (M)| *+—— One multi-card set
Isiot 1: u4164a Logic Analyzer

C<
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Setting the Logic Analyzer Threshold Voltage

It is very important that you specify a threshold voltage that matches what your device under test is
using. Incorrectly specified threshold voltages result in incorrect data.

For a logic analyzer, you can set threshold voltages on a per pod basis and an independent threshold
offset for each of the pod channels.

You use the Threshold Settings dialog box to set threshold voltages and offsets.

The threshold offset settings slightly differ based on the logic analyzer model you are using. The
following table highlights the threshold offset settings available for each of the supported logic

analyzer model.

Keysight Logic and Protocol Analyzer User Guide

77



5 Setting Up the Logic Analyzer

U4154A/B or 16850-series Logic Analyzers

One threshold offset can be set for each channel in all Timing and State sampling modes.

U4164A Logic Analyzer

One threshold offset can be set for each channel of a pod.

In Full Channel and Half Channel

Timing Modes
| Clear Al Offsets toZero | | Clear All Offsets on All Pods to Zero
Channel Threshold Offset Effective Threshold
[0] 750mv + |0V B[ [+ [ = 7S0mv %
[1] 750mv + OV B[ [+ [ = 750mV
[2] 750mv + |0V B[ [+ [ = 7S0mv
In quarter Channel Timing Mode
| Clear Al Offsets to Zero | | Clear All Offsets on All Pods to Zero |
Channel Threshold Offset Effective Threshold
[0] 750mv + |0V B[ [+ [ = 750mV
[2] 750mv + |0V B[ [+ [ = 750mV
[4] 750mv + [0V B[ [+ [ = 7S0mv

78
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U4154A/B or 16850-series Logic Analyzers

In Master State Sampling Mode One threshold offset can be set for each channel.

Click to Hide Offsets

[ Clear All Offsets to Zero l [ Clear All Offsets on All Pods to Zero l

Channel Threshold Offset Effective Threshold
ov E] [ = 750mv E|
ov H U

ov E] [ = 750mv
av [ [J = 750mV

[0] 750mV +

[1] 750mV + = 730mV

[2] 750mV +

[3] 750mV +

In Dual Sample State Sampling Two threshold offsets can be set for each of the channels of a pod that you set to Dual sampling.
Mode One for the Master sample and other for the Second sample.

For pods not set to Dual sampling, one threshold offset can be set for each channel.

For differential signals, only one threshold offset is available even in dual sampling.

Click to Hide Offsets

[ Clear All Offsets to Zero l [ Clear All Offsets on All Pods to Zero l

Channel Threshold Offset Effective Threshold

ov E] [ = 750mv D

[0S] 750mV +

[OM] 750mV + |0V B[ [+ [ = 750mv
[1S] 750mV + |0V B[ [+ [ = 750mv
[IM] 750mV + [0V B[ [+ [J = 750mv

[25] 750mV +

ov E] [ = T50mV

In Quad Sample State Sampling Two threshold offsets can be set for each of the Even channels of a pod that you set to Quad
Mode sampling. One for the Master and Third samples and other for the Second and Fourth samples.
For pods not set to Quad sampling, one threshold offset can be set for each channel.
For differential signals, only one threshold offset is available even in quad sampling.

Click to Hide Cffsets

| Clear All Offsets to Zero | | Clear All Offets on All Pods to Zero
Channel Threshold Offset Effective Threshold
rose] 7s0mv + [ov (B[4 U - 750my
[omt] 750mv + j0v (B[ ¥ - 750mV
(261 50mv + [ov (B[ U - 750mV
(i1 750mv + [0V (B[ ¥ - 750mV
(4] 750mv + [ov (B[ U = T50my
[amt] 750mv + 0V (B[ U = T0mV

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Inthe Buses/Signals Setup dialog, click any Threshold button. The Threshold buttons are located
under the Pod or Clocks label.

Keysight Logic and Protocol Analyzer User Guide 79



5 Setting Up the Logic Analyzer

Dizplay ¥
|| Slot B Pod 1
] Threshold: TTL %
O W13121110 9 28 7 6 5 4 3 210

CCACIC AT ACIC)
>

3 Inthe Threshold Settings dialog:

E Threshold 5ettings for Slot APod 1

7

Probe Type: | Offline (Enable all probe types)

Slot APod 1

Common Threshold for Slot A Pod 1, Channels 0 - 15
Threshold Type Threshold Voltage

il - |1.5v B -] [+

[ Apply to All Other Pods (excluding clocks) l [

Click to Show Offsets

Apply to All Other Pads and Clocks

If offline, select the Probe Type; this may affect other settings that can be selected.

a
When onling, the currently connected probe type (if any) is shown in a read-only field.

b Select the Common Threshold; you can do this using the Threshold Type drop-down or by
dragging the slider to the desired setting. You can enter a value from -3.00 to 5.00 V.

Click Apply to All Other Pods (excluding clocks) if you want the common settings to apply
to all pods (excluding clock inputs); otherwise, the settings apply only to the selected

pod.
Click Apply to All Other Pods and Clocks if you want the common settings to apply to all

pods and clock inputs.

If you want to specify individual channel offsets, click Click to Show Offsets, and enter the offsets

4
or drag the sliders.
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B2 Threshold Settings for Slot A Pod 1 =

Slot APod1 Probe Type: | Offline (Enable all probe types) v]

Common Threshold for Slot A Pod 1, Channels 0 - 15
Threshold Type Threshold Voltage

Cr—7 [ y

| Apply to All Other Pods (excluding clocks) | | Apply to All Other Pods and Clocks |
Click to Hide Offsets
[ Clear All Offsets to Zero l [ Clear All Offsets on All Pods to Zero l
Channel Threshold Offset Effective Threshold
[0] 15V + |ov B -] [+ [J = 15v *

=

[11 15V + oV B -] [+ [ = 15V
[2]1 15V + oV B -] [+ [ = 15V
[31 15V + |ov B -] [+ [ = 15V

G

5 The logic analyzer lets you specify threshold voltages for clock channels individually. This may be
useful in situations, for example, where the clock channels are probing differential signals while
the data channels are probing single-ended signals. Also see clock qualifiers for U4164A to know
more about how threshold offsets are set for U4164A clock qualifiers.

Width Clock Thresholds

a3 s R s

< |

In the Threshold Settings for Clock Channels dialog:
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82

See Also

<= Threshold Settings for Clock Channels

’ Apply the first channel's settings to all clock channels ]

SlotBPod 1 Clock

i
<

SlotBPod 2 Clock

i
<

SlotBPod 3 Clock

i
<

+Offsst OV

Slot B Pod 4 Clock

18W @Dm -I

|

[ Done ] [Cancel]

v BHY
core ov B

v BHE Y
cor ov B[

v BHE
L Y

Clear All Offsats to Zero
~
= 13V
= 13V
= 13V
™

a Select the first clock channel's threshold using the threshold type drop-down or by dragging
the slider to the desired setting. You can enter a value from -3.00 to 5.00 V.

b If you want to specify individual clock channel threshold offsets, enter the offsets or drag the
sliders. (To reset all clock channel offsets, click Clear All Offsets to Zero.)

c Set up thresholds and offsets for the remaining clock channels, or click Apply the first

channel's settings to all clock channels.

In the state sampling mode, threshold voltages can be adjusted automatically (along with sample
positions). See “To automatically adjust state sampling positions and threshold voltages" on

page 128.

“Pod and Channel Naming Conventions" on page 361
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Defining Buses and Signals

Before you can use the logic analyzer, you must define buses and signals by:
1 Adding bus/signal names.
2 Assigning logic analyzer channels to bus/signal names.

5

Click &/ inthe analyzer setup toolbar, or choose Setup>(Logic Analyzer Module)>Bus/Signal... from

the menu bar to open the Buses/Signals setup tab (see page 426).

Analyzer Setup for U41648, Module = E3
Buzes/Signals | Sampling
Enter buzes and signals and the channels they corespond to: [ Display 8] |
/||| Climameb A
Threshold: HSTL | Threshold: HSTL | V| idth
Master Clock | Quad Sample Palari
Bus/Signal Hame |Channels Assigned| Width iy
teftw 9 s 76 5 a3 210wl w86 6 aaz 200 18 Default Base
iz i i 30 ) 0 1 1 0 e DD R A D I B R Comment
s| 5| 5| 5| 5| 5| 5| 5| 5| 5| 5| 5| 5| 2| 5| 5] 2| 2| 5] 5] 2| 2| 5| 5] 2| 2| 5| 5| =] =] =] =] =
[~ DAs_R Pod A7[9] 1 v Threshold
[ DQS_Wy Paod AT[E] 1 v Activity
[ DQAs_R# Pod &7[11] 1 v Ch | Humb
[ D5 W Pod &7[10] 1 annel Nurnbers
~— DM_W Pod A5[3,3] 2 Bit Irwersion
S DATA_W_7-0_Pod AG[2], Pod A8[0], | & E
T DATAW_T-0_Pod AS[2], Pad A7(0], &
T MATA B TN Dad AR Dad 82141 =] S
< [ 1 | +
Add Bus.-"SignaI...] [ Delete ] [ Delete Al [ Import Metlist... ] [ Systemn Summary... ]
[ QK ] [ Cancel ] [ Help

The following tasks are performed in the Buses/Signals setup tab:
To add a new bus or signal (see page 84)
To delete a bus or signal (see page 84)
To rename a bus or signal (see page 85)
To rename the bits of a bus (see page 86)
To assign channels in the default bit order (see page 88)
To assign channels, selecting the bit order (see page 89)
To use clock channels as extra data channels (see page 89)
To define buses and signals by importing netlist files (see page 90)
To reorder bits by editing the Channels Assigned string (see page 91)
To set the default number base (see page 93)
To set polarity (see page 94)
To add user comments (see page 94)
To add a folder (see page 95)
To alias a bus/signal name (see page 95)
To sort bus/signal names (see page 95)

Through the Display button, you can select what bus/signal setup information is displayed (channels
assigned, width, polarity, default base, comment, threshold, activity, or channel numbers).

The bus and signal icons in the Bus/Signal Name column are normally red, but they turn gray if the

bus/signal is locked by an inverse assembler.
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In previous versions of the Keysight Logic Analyzer application, the Buses/Signals setup tab had a
Define Probes... button; now, probes are defined differently (see "To define probes" (in the online

help)).

See Also - Setting the Logic Analyzer Threshold Voltage (see page 77)

To add a new bus or signal

The add bus/signal feature allows you to add new buses and signals to the configuration. Once
added to the configuration, the new bus/signal is automatically inserted into the data displays and

also becomes available in any bus/signal insert function.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Select Add Bus/Signal to add a new bus or signal.

3 The new bus/signal will appear with a system generated default name. Rename (see page 85)
the new bus/signal if desired.

Before a new bus/signal can be added to the configuration, at least one channel must be assigned
to the bus/signal.

Buses/Signals | Sampling I

Enter buzes and signals and the channels the

Channels

Assigned g

Bus/Signal Hame

Pod 1[7:0] ¢
Pod 1[15:0] | 1
Pod 1[8]
Pad 1[3]

Add Bus/Signal |

See Also - To delete a bus or signal (see page 84)
To rename a bus or signal (see page 85)
To assign channels in the default bit order (see page 88)
To assign channels, selecting the bit order (see page 89)
Defining Buses and Signals (see page 83)

To delete a bus or signal

The delete bus or signal feature allows you to remove buses and signals individually or all at once.
The delete bus or signal feature is accessed through the setup menu or the setup toolbar.

To delete an individual bus or signal (see page 85)
To delete all buses and signals (see page 85)
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To delete an
individual bus or
signal

To delete all buses
and signals

See Also

Setting Up the Logic Analyzer

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Highlight the bus or signal you want to delete.

3 Click Delete.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they corespond to:

Channels

Threshold: TTL (1.5

Bus/Signal Hame Assigned T O O Y O O
Vo s 4z e 98 T 6 S
T My Bus 1 Pod 1[7:0] g
O My Bus 2 Paod 1[1:5:0] 16
_[™ My Signal 1 Pod 1[3] 1
_[™ My Signal 2 Pod 1[9] 1
Kl
Add Bus/Signal | Delete | Dekteal |

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Click Delete All.

Some tools "lock" buses and signals because they use the bus or signal to produce their own
output. Delete and Delete All will not delete these locked buses and signals. A locked bus or signal
has a gray icon to the left of the name instead of a red icon.

Defining Buses and Signals (see page 83)

To rename a bus or signal

The rename bus/signal feature allows you to change bus and signal names. All channel, pod, and

clock assignments for the renamed bus/signal remain unchanged.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal..., or click the =/ icon in
the setup toolbar (see page 399).

2 Right-click the bus or signal name and choose Rename...

Keysight Logic and Protocol Analyzer User Guide
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Buzes/Signals | Sampling

Enter buzes and signals and the channels they corespond to:

- Channels attached
Bus/Signal Hame Assigned Width 1
T 6|5 4 3

Add Bus/Signal...

C My Bus 2
v Delets

_[™ My Signal -
I My Signal - Rename...

Assign Channels...
Enable Channel Crder Selection
Assign Mames...

Add Folder...
Add Alias

Sort 3

3 Enter the new bus or signal name.
4 Select OK.

See Also - Toadd a new bus or signal (see page 84)
To delete a bus or signal (see page 84)
To rename the bits of a bus (see page 86)
Defining Buses and Signals (see page 83)

To rename the bits of a bus

When a bus is expanded in the Waveform display window, the names of the signals within the bus

are like Bus[0], Bus[1], etc., by default. However, you can assign your own names to the bits within a
bus.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal..., or click the Eliconin
the setup toolbar (see page 399).

2 Right-click the bus name and choose Assign Names....
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Buzes/Signals | Sampling

Enter buzes and signals and the channels they corespond to:

Assign Channels...
Enable Channel Crder Selection

Add Folder...
Add Alias

Sort 3

Pod2 |
Bus/Signal Hame ?\2:?::51 Width at_tacl_'led_ -
T 6|5 4 3
IW—Add Bus/Signal...
o My Bus 2
_[™ My Signal Delete
_I™ My Signal Rename...

Setting Up the Logic Analyzer

In the Assign Names dialog, enter the new names of bits within the bus.

Assign Mames

Bit Mame Display Mame

My Bus 1[0] Chrls

My Bus 1[1] Chrl4
[ [ Chrl3|

My Bus 1[3

My Bus 1[4]

My Bus 1[5]

My Bus 1[6]

My Bus 1[7]

4 Click OK.

Now, you see your names when the bus is expanded in the Waveform window.

Keysight Logic and Protocol Analyzer User Guide
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Scale | Snsidv  [B](20e ][ Delay ’_
]

-10 ns

Bus/Signal Simple Trigger Cam
B = -
_
--El My Bus 1[3] X v
Ly Bus 114
By Bus 119
By Bus 118
[ >
\Wavefarm-1
See Also - Torename a bus or signal (see page 85)

To add a new bus or signal (see page 84)
Defining Buses and Signals (see page 83)

To assign channels in the default bit order

To make the logic analyzer display match your system's design, assign the physical channels of the
logic analyzer to bus and signal names.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 In the Buses/Signals tab, select squares in the grid to assign channels to bus and signal names.
For each signal probed in your device under test, you should have a black check mark mapping
the channel to a pod and to a signal name in the interface.

Example: In the picture below, channels 0-7 (pod 1) are mapped to My Bus 1, channels 8-15 (pod
1) are mapped to My Bus 2, and channels 8 and 9 (pod 2) are mapped to My Signal 1 & 2,
respectively.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they corespond to: Display = | gl gl
bz | Pon1 |
Bus/Signal llame :;Sign;d Widthy TTL (1:50 V) | Threshold: TTL {1.50 V)

TI%5 8 32 10 B s e 0wy e qs]sazz2e

2 TR Fod 1(7:0] & S

-~ My Bus 2 Pod 1[15:8] & o o

[ My Signal 1 Pod 2[0] 1 o

e [T My Signal 2 Pod 2[1] 1 o
il J—3

TIP If clock channels are not connected to clock signals, they can be used as extra data channels.

Clock channels are grouped together after the last pod in the channel assignment area.
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To define buses and signals by importing netlist files (see page 90)
To reorder bits by editing the Channels Assigned string (see page 91)
Pod and Channel Naming Conventions (see page 361)

To assign channels, selecting the bit order

To reset the default
bit order

See Also

In cases where buses in the device under test haven't been probed with consecutive logic analyzer

channels, you can assign channels to a bus name in a selected bit order.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 In the Buses/Signals tab, right-click the bus name, and choose Enable Channel Order Selection.
3 Start selecting squares in the grid to assign channels from the low order bit of the bus to the high
order bit.
The bit numbers are displayed as you select squares.

|
R e il;a;;:::l O | Threshold: TTL {1.50 ¥} |
B nnnnnnnnnn
T Default Bit Order  Pod 21512, 8 o o LiCa
Selected Bit Order {aleheyiR-RuCI.:] [AREEAR [ 75

When you select a bit order other than the default, you can only trigger on a sample equal to (=) or
not equal (!=) to some value on that bus. You lose the ability to trigger on a sample less than (<),
greater than (>), less than or equal to (<=), or greater than or equal to (>=) some value, and you lose
the ability to trigger on a sample "in range" or "not in range" of two values.

The default bit order of assigned channels has higher bits on the left and lower on the right (in the
Bus/Signal Setup dialog).

|
R e il;a;;:::l O | Threshold: TTL {1.50 ¥} |
B nnnnnnnnnn
S {EEIET TG TET, Fod 2[15:12, & 76 5 4 ERR 10
2_ Reordered Bits Pod 21504 & AR 54 75

To reset to the default bit order:
Right-click the bus name, and uncheck Enable Channel Order Selection.

To define buses and signals by importing netlist files (see page 90)
To reorder bits by editing the Channels Assigned string (see page 91)
Pod and Channel Naming Conventions (see page 361)

To use clock channels as extra data channels

Keysight Logic and Protocol Analyzer User Guide

When clock channels are not used for state mode sampling clock inputs, they can be used as extra
data channels and assigned to bus/signal names just like ordinary data channels (see To assign
channels in the default bit order (see page 88) or To assign channels, selecting the bit order (see

page 89)).
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See Also

When clock channels are used for state mode sampling clock inputs, it is not useful to assign them
to bus/signal names.

Each pod in a logic analyzer module has a clock channel. In the Buses/Signals Setup dialog, all the
clock channels are grouped together in a virtual Clocks pod. (Only ordinary data channels appear
under the columns for each pod.)

Analyzer Setup for
Buses/Signals | Samplingl

Enter buzes and signals and the channels they corespond to:

clocks | I T T
_ Channels Threshold: TTL (1.50 ¥} |
Bus/Signal Hame Assigned Width EEAEAE AN |
[+ [N = | R R
Wy Bus |

Chs[C4C1] | 4 N
1] |

There is no separate physical clock pod. Each pod has a single clock channel.

The clock pod can grow to include as many channels as there are pods in the system. In other words,
the clock pod can have more than 16 channels if there are more than 16 pods.

In the Channels Assigned string, the clock pod name is "Clks" and the channels are named "C1",
"C2", etc.

To reorder bits by editing the Channels Assigned string (see page 91)
Pod and Channel Naming Conventions (see page 361)

To define buses and signals by importing netlist files

You can create bus/signal names and assign logic analyzer probe channels by importing netlist files.
These netlist files come from the Electronic Design Automation (EDA) tools used to design the device
under test, and they contain information about the signals on the connectors built into the device
under test for the logic analyzer probes.

1 If you haven't already defined probes, choose Setup>(Logic Analyzer Module)>New
Probe>General Purpose Probe Set and define the probes whose connectors are mapped in the
netlist file (see "To define probes" (in the online help)).

2 Inthe Bus/Signal Setup dialog, click Netlist Import....
3 Then, enter the netlist file to import bus/signal assignments from, and click OK.

Metlist Import

. x|
Metlist File: IE:\My Documentsinetlist. ket ﬂ Browse...l

QK | Cancel | Trim Buzes/Signals... | Help |

After importing netlist files, connector pin numbers are displayed in the Bus/Signal Setup dialog.
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Buses/Signals l Sampling ]

Enter buzes and signals and the channels they corespond to: Dizpla

4—_—33-

Threshold: TTL (1.50 ¥} Threshold: TTL {1
Bus/Signal Hame ?\2:?::51 Width|_ _ _ _ - - o o o o - - - - - o) [ 11
10015 14 M8 & T 6 5 4 3 B 1 0 15181 My § T 6

1] 1] ] 5] 1] et 2a sl oot s |- RN

I My Bus 1 Pod 1[7:0] g o

= Metlist Import

IWPDUQ[S,B,?,B 11 001z 3 45 6 T & 3 M

I TE* Pad 1[7] 1 o

Imported bus/signal definitions are placed in the "Netlist Import" folder.

The "Netlist Import" folder is deleted and re-created on each import. If you want to keep definitions
from the "Netlist Import" folder, either rename the folder or move bus/signal definitions out of the
folder before the next netlist import.

Example Line from  Netlist files created by Electronic Design Automation (EDA) tools have lines in the following format:
Netlist File: NET '/Bus1(3)' J1-7

Where:
Bus1 = Four bit bus.
(3) = Bit 3.
J1-7 = Connector J1, pin 7.

See Also - To assign channels in the default bit order (see page 88)
To assign channels, selecting the bit order (see page 89)
To reorder bits by editing the Channels Assigned string (see page 91)
Pod and Channel Naming Conventions (see page 361)

To reorder bits by editing the Channels Assigned string

You can change the order of the bits in a bus name (assigned in either the default order (see
page 88) or a selected order (see page 89)) by editing the Channels Assigned text string.

1 Inthe Buses/Signals tab of the Analyzer Setup dialog, click the Channels Assigned to the bus
name.

2 In the Assign Channels dialog, enter the appropriate order of bits in the bus.

Assign Channels =]
Bus/Signal: My Bus 1
MSE L5E Cancel |

E Help
Default Channel COrder Switch Big Endian <=2 Little Endian Reverse Channel Order |
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To reset the default
bit order

92

Example Description

Pod B1[0] Signal consisting of the first channel in the first pod of slot B.

Pod B1[15:0] Bus consisting of all sixteen channels in Pod B1 in default order.

Pod B1[7:0], Pod B2[15:8] Bus with seven channels from first pod in slot B followed by seven channels from
second pod in slot B.

Pod B1[7:0,15:8] Big endian, little endian switch on a 16-bit bus.

Pod B1[0,1,2,3] Bus with bits in reverse order.

Clks[C2:C1], Pod B1[0], Pod Four bit bus including two clock pod channels.
B2[0]

Clks[C2M:C1S], Pod B1M[0], Four bit bus with demultiplex.
Pod B1S[0]

See Pod and Channel Naming Conventions (see page 361) to understand naming conventions
like "Pod B2".

You can easily Switch Big Endian <=> Little Endian or Reverse Channel Order by clicking these
buttons.

3 Click OK.
Channel numbers are displayed for reordered bits in the Bus/Signal Setup dialog.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they corespond to: Disgly @ g g

Slot B Pod 2 { |
Ch: I : Di i .|
Bus/Signal Hame annels Width Threshold: Differential (0.00 Y}

Assigned PPN A A A R A AP A Ak A5 AE A5 25 25 D
T 10 15181 1z MW 5 T 6 5 & 3 oz 10 1511
[ i1y Blus 1 Pod B2[456, & 405 6 T 3z 10
T My Bus 2 Pod B2[15:8] & NN N N
eI Wy Signal 1 Pod B3[0] 1 N
" MySignal 2 Pod B3{1] 1 v
(B 7 10|

When bits have been reordered, you can only trigger on a sample equal to (=) or not equal (=) to
some value on that bus. You lose the ability to trigger on a sample less than (<), greater than (>),
less than or equal to (<=), or greater than or equal to (>=) some value, and you lose the ability to
trigger on a sample "in range" or "not in range" of two values.

The default bit order of assigned channels has higher bits on the left and lower on the right (in the
Bus/Signal Setup dialog).

Bus/Signal Hame il;a;;:::l U Threshold: TTL (1.50 V) |
T U mwm e w5155 a3 10

s D {MEENINOT T, Pod 21512, 8 TE 5 A ER 10
3C Reordered Bits Pod 211,504 8 0otz §l4 TS
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To reset to the default bit order:

1 Click the Channels Assigned to the bus name.

2 Inthe Assign Channels dialog, click Default Channel Order.
3 Click OK.

See Also - To assign channels in the default bit order (see page 88)
To assign channels, selecting the bit order (see page 89)
Pod and Channel Naming Conventions (see page 361)

To set the default number base

You can set the default number base for a bus when you create the bus. The default base is used to
display bus and signal values in the listing (see page 241) and waveform (see page 232) views.
Default base only affects new buses and signals; if you change default base for an existing bus or
signal you will not see a change unless you add a new copy of the bus or signal to a listing or
waveform view.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 In the bus/signal setup dialog, select Display.
3 Select Default Base.

Analyzer Setup for U4154B-1

Buses/Signals | Sampling

Enter buses and signals and the channels they comespond to

Slot A Pod 2 Channels Assigned
Channels - Threshold: TTL Thres| ‘Width
Bus/Signal Name | o S0 | width —Thres
B EEEE RN EEEEREE Gy
> MyBus 1 Pod AIT:0] 8 Default Base
« i Comment
v Threshold

v Activity
v Channel Numbers

Bit Inversion

Add Bus/Signal...] [ Delete | [ Deletel [[import Netst... | [ system Summany... |

[ ok | [ cameel | [ Hep |

4 To change the default base for a bus or signal, click the default base value.
Buses/Signals |Sampling|

Enter buses and signals and the channels they comespond to:

| SiotAP)
_ Channels N Default Threshol
Bus/Signal Name Assigned Width Baze
1] 0] 15[ 14) 13 12| 11[10] 2[5 ] 7
> My Bus 1 Pod A1[7:0] g [ H
Binary
v Hex
Octal
Decimal

Signed Decimal
Ascii
Symbol

5 Select a new value.
6 Click OK to close the bus/signal dialog.
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To set polarity

You can define buses and signals to display with negative or positive polarity. This affects the display
of values and waveforms. When a bus or signal is set to negative polarity, an incoming high voltage
will be shown with a low waveform and a logical value of 0. The polarity is reflected in all places that
use values, such as trigger and symbols.

The default polarity is positive (high = 1).

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Inthe bus/signal setup dialog, select Display.

3 Select Polarity.

Analyzer Setup for U41548-1 = £
Buses/Signals | Sampling
Enter buses and signals and the channels they comrespond to Display ¥ |
YV VRN | ¥ Channels Assigned
Channels Default | Threshold: TTL. Il v width
Bus/Signal Name Assigned Width | Polarity Base
e a7l e 5[ < 327 s o] Pelerity
=C MyBus 1 Pod AI[T:0] |3 + Hex v Default Base

< Comment

v Threshold
v Activity
v Channel Numbers

Bit Inversion

AddBus/Sigral.| | Delete | [ Delete Al [ import Netist... | | System Summary... |

[ ok | [ Canesl | [ hHep |

4 In the polarity column that appears, toggle between + (positive) and — (negative).

To add user comments

E-{] My Bus 1

-] My BuS TPoq 1(7.0] isl
Thig iz a comment.
MM hides SicomaT T 7

You can attach comments to buses and signals. The comments show up in the tool tip when you
hover the mouse over a bus or signal name in both the waveform and listing windows.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
In the Buses/Signals setup tab that appears, select Display.

Select Comment. A new column labeled Comment appears.

In the Comment column, type your comment for the bus or signal.

Click OK to close the Analyzer Setup dialog.

o~ W N

Comments are intended as a descriptor to embellish a bus/signal name and not as a notepad.
Comments can be up to 64 character in length.
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To add a folder
The Add Folder... feature adds a windows style folder to the bus/signal list. Use folders to help
organize bus and signal names when using many bus/signal names with inverse assemblers.
1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 Right-click on a bus/signal name, then select Add Folder.

3 The new folder appears directly below the highlighted name. By default, the new folder has a
system generated default name. If desired, rename (see page 85) the new folder in the same way
you would a bus/signal name.

See Also - To alias a bus/signal name (see page 95)

To alias a bus/signal name

The Add Alias... feature adds an exact duplicate bus or signal name (same channel, polarity, etc.
assignments). Use alias names along with folders (see page 95) to help organize the many bus and
signal names with inverse assembly.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 Right-click on the desired bus/signal name, then select Add Alias.

3 The new alias name appears directly below the highlighted name. The new alias name can be
renamed (see page 85), however, the new name will also be applied to the original name.

See Also - Toadd a folder (see page 95)

To sort bus/signal names

You can sort bus/signal names and folder names to help organize them.
1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Right-click on one of the bus/signal or folder names to be sorted; then, select either
Sort>Ascending or Sort>Descending.

See Also - Toadd a folder (see page 95)
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Choosing the Sampling Mode

96

Buses/Signals Sampling

Acquisition
(@ Timing - Asynchronous Sampling
() State - Synchronous Sampling

The Sampling tab is accessed through the menu bar's Setup>(Logic Analyzer Module)>Timing/State
(Sampling)... item. The Sampling setup tab is used to select and configure the acquisition mode.

In the Timing - Asynchronous Sampling acquisition mode, you set the sampling option and the
sampling period. The device under test is sampled at regular intervals (the sampling period).

In the State - Synchronous Sampling acquisition mode, you set the sampling option, you set up the
clocking signal(s) from the device under test that tells the logic analyzer when to sample data, and
you adjust sampling positions on each channel relative to the sampling clock to make sure data is
sampled when it is valid.

In both state and timing mode, you can set the acquisition (memory) depth and the position of the
trigger event within the acquisition memory.

Some logic analyzers have the timing zoom feature which collects additional high-speed timing data
around the logic analyzer trigger.
The following tasks are performed in the Sampling setup tab.
Selecting the Timing Mode (Asynchronous Sampling) (see page 96)
- To select the timing acquisition mode (see page 97)
- To select the timing sampling option (see page 97)
- To set the timing mode sampling period (see page 98)
Selecting the State Mode (Synchronous Sampling) (see page 98)
- To select the state acquisition mode (see page 98)
- To select the state sampling option (see page 98)
Selecting the State Sampling Clock Mode (see page 99)
- To set up the state sampling clock (see page 124)
- To automatically adjust state sampling positions and threshold voltages (see page 128)
- To manually adjust state sampling positions (see page 128)
In Either Timing Mode or State Mode (see page 128)
- To specify the trigger position (see page 128)
- To set acquisition memory depth (see page 129)
Using Timing Zoom (see page 129)
- To turn timing zoom on or off (see page 131)
- To specify the timing zoom sample period (on some logic analyzers) (see page 131)
- To specify the timing zoom trigger position (see page 131)

Memory Depth and Channel Count Trade-offs (see page 363)

Selecting the Timing Mode (Asynchronous Sampling)

In timing mode, the logic analyzer samples asynchronously, based on an internally-generated
sampling clock.
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To select the timing acquisition mode (see page 97)
To select the timing sampling option (see page 97)
To set the timing mode sampling period (see page 98)

To select the timing acquisition mode

1

From the menu bar select Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click
the | icon from the setup toolbar (see page 399).

In the Acquisition area of the Sampling setup dialog, select the Timing - Asynchronous Sampling
option.

To select the timing sampling option

Buses/Signals | Sampling

Acquisition
(@ Timing - Asynchronous Sampling
(7 State - Synchronous Sampling

Timing Options
Sampling Options: Transi

Full ; :
Sampling Period:  Half Channel, 5.0 % S
Transtional / Store qualfied, Full channel, 2.5 GHz

z / Store qualfied, Half channel, 5.0GHz

In the timing (asynchronous) sampling mode, you can:

Trade-off channel width for faster sampling. That is, if you want a smaller sampling period, you
can set up the logic analyzer to use half of the maximum channels available.

Get the most out of acquisition memory and measure an overall greater amount of time by
choosing to store only transitions or other store-qualified patterns.

NOTE Changing the sampling option will affect the sampling period and may affect bus assignments.

To select the timing mode sampling option:

1
2
3

From the menu bar, select Setup>(Logic Analyzer Module)>State/Timing (Sampling)....
Select Timing acquisition mode. Timing Options become selectable.

Select the sampling option you prefer. Your channel count may be different depending on the
logic analyzer model.

Mode Description

Full Channel Timing Mode Default. All channels are available.
Half Channel Timing Mode Uses one pod from each pod pair.

Quarter Channel Timing Available only if you have installed the 01G or 02G Speed license option of the
Mode U4164A module.
Only odd pod of each pod pair is available that is, Pod 1, 3, 5, and 7.
Only even channels (0, 2, 4, 6, 8, 10, 12, 14) for each odd pod are available.
Two clock channels are available per U4164A module.

Transitional / Store Qualified Provides maximum duration of acquisition because data is only stored when a
Timing Mode (see page 536)  change from the last value is detected. See transitional timing (see page 365).

Keysight Logic and Protocol Analyzer User Guide
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Logic Analyzer Notes, Timing Mode Sampling Options/Period (see page 536)

To set the timing mode sampling period

In timing mode, a logic analyzer takes a sample of the device under test's activity once per sample
period. You can set this sample period in the Sampling Setup tab.

1 From the menu bar select Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click

the H&| icon from the setup toolbar (see page 399).
2 Select Timing - Asynchronous Sampling.
3 Inthe Timing Mode area of the Sampling setup dialog, increase or decrease the Sample Period.

To capture signal level changes reliably, the sample period should be less than half of the period of
the fastest signal you want to measure. Time interval measurements are made by counting the
number of samples in the desired waveform area. These measurements are made to a +/- one
sample error, so measurement accuracy is improved if the number of samples is maximized.

Logic Analyzer Notes, Timing Mode Sampling Options/Period (see page 536)

Selecting the State Mode (Synchronous Sampling)

In state mode, the logic analyzer samples synchronously, based on a sampling clock signal from the
device under test. Typically, the signal used for sampling in state mode is a state machine or
microprocessor clock signal.

To select the state acquisition mode (see page 98)

To select the state sampling option (see page 98)

Selecting the State Sampling Clock Mode (see page 99)

To set up the state sampling clock (see page 124)

To automatically adjust state sampling positions and threshold voltages (see page 128)
To manually adjust state sampling positions (see page 128)

To select the state acquisition mode

1 From the menu bar select Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click
the 4= icon from the setup toolbar (see page 399).

2 Inthe Acquisition area of the Sampling setup dialog, select the State - Synchronous Sampling
option.

To select the state sampling option

The state sampling options are only available for the U4164A logic analyzer and 16860-series
logic analyzers.

In the state (synchronous) sampling mode, the sampling option specifies the speed up to which the
state mode sampling clock will match input clock edges from the device under test. You can
trade-off triggering and clocking capability to allow faster state mode sampling speeds.

To select the state mode sampling option:

1 From the menu bar, select Setup>(Logic Analyzer Module)>State/Timing (Sampling)....

2 Select the State acquisition mode. State Sampling Options becomes selectable.
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3 Select the sampling option you prefer.

Mode Description

Single Clock Faster state mode sampling speeds are supported, but some triggering, advanced

clocking features, and multiple clocks are not available.

Multiple Clocks Advanced clocking capabilities and multiple clocks are supported, but at a slower

state sampling speed.

For details and comparison between these sampling options for a particular logic analyzer model,

see:

See Also

Selecting the State Sampling Option for a U4164A Logic Analyzer
Selecting the State Sampling Option for a 16860-Series Logic Analyzer

“To set up the state sampling clock" on page 124

Selecting the State Sampling Clock Mode

The state sampling clock inputs let signals from the device under test specify when data should be

captured.

State Optionz - Specify when the logic analyzer should acquire samples

Sanpling O ptions: [Single Clock, Full Charnel, 350 MHz to 12,5 M5ps v] [ Eve Scan: Sample Pogitions and Threzholds. ..
Clock Mode: [Magle[ vl ) AND @ OR  Clock Qualifiers

Pod: Pod 1 4 Pod12  PodiAd Clack Description

Clock: Clkd Clk3 Clk2 ClkA

Activity: 5] 5] 5] 5]

Mazter: [ w o ][ 0o ][ 1 @ ][ 4+ 8] Clk1T AND [Ck2=1 OR Clk3=0]

The state sampling clock mode specifies how the clock inputs are used for sampling. The availability
of these state sampling clock modes depends on the logic analyzer model and the state sampling
option that you select.

Master (see page 100) — all pods sampled on one master clock.

Dual Sample (see page 106) — one pod of pair dual sampled on one master clock with different
delays. Different (two) thresholds are used for two samples in case of the U4164A and
16860-series logic analyzers.

Quad Sample (see page 110)— odd pod of pair sampled on one master clock but with two
thresholds and independent sampling positions. Two samples for each threshold making a total of
four samples. (Available only for the U4164A and 16860-series logic analyzers)

Master/Slave (see page 101)- Master pod is sampled on master clock and slave pod is sampled
on slave clock but the captured data of both slave and master clocks is saved together when the
master clock occurs.

Demux (see page 103)- Data being probed by one pod is demultiplexed into the logic analyzer
memory that is normally used for two pods.

For instructions on setting up these state sampling clock modes, see:

“To set up the master only sampling clock mode" on page 114
“To set up the dual sample sampling clock mode" on page 116
“To set up the quad sample sampling clock mode" on page 119
“To set up the master/slave sampling clock mode" on page 114
“To set up the demultiplex sampling clock mode" on page 115
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See Also

“To set up the state sampling clock" on page 124
“Pod and Channel Naming Conventions" on page 361

Master Only Sampling Clock Mode

In the Master only state sampling clock mode, there is one sampling clock signal. When a clock edge
occurs, data is captured and saved into one sample of logic analyzer memory.

Master Clock —#  Analyzer Memory : Analyzer Memaory
Pod 2 Pod 1

This clock mode is available in the Single Clock as well as Multiple Clocks sampling options of
all currently supported logic analyzers.

When using the Master clock mode:

You can set one master clock in the single clock sampling option and up to four master clocks (in
Ored combination) in the multiple clocks sampling option.

All pods are set to the Master clock mode.

All logic analyzer pods and channels are available in this clock mode.

For each channel, you can set one threshold offset.

One sample position can be set for each channel.

Clock channel for all pods are available and one threshold can be set for each clock channel.

Activity Indication and Thresholds for Clock Qualifiers in Master Clock Mode

All the supported clock qualifiers are available and you can view the activity individually on these
qualifiers as High or Low. You can also set individual clock thresholds for each of these clock
qualifiers.
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Elack Mode: IThreshoId Settings for Clock Channels i[
Clack: Ckf_| Clks | ke | ck3 | Clk2 : Clkl [APP'Y thedihehiznnelissctinazio a”‘:"xksl
Acthty: u g g g g g B [Clear All Offsets on All Pods to Zerol
Master: A v X ¥ X ¥ X ¥ X ¥ £ ¥fckir
Slot 2 Pod 1 Clock
Differential  ~| |0V - lJ
Activity indicators for _
clock qualifiers + Offset OV E] U = o
[C] Hysteresis On | OV E] U
Threshold for each Slot 2 Pod 2 Clock
clock qualifier [
TTL «||15v [ [J
+ Offset |0V B -] [+ { = 15V
Slot 2 Pod 3 Clock
TTL «||15v [ [J
+ Offset |0V B -] [+ [ = 15V
I Done | [ Cancel ]
See Also - To set up the master only sampling clock mode (see page 114)

Master/Slave Sampling Clock Mode

In the Master/Slave state sampling clock mode, you can save data captured on different clock edges
(Master and Slave) into the same sample of logic analyzer memory.

Master Clock —bl Analyzer Memory Analyzer Memory |

Slave Clock Slave Latch

Pod 2 Pod 1

When the slave clock occurs, data captured on the pods that use the slave clock is saved in a slave
latch. Then, when the master clock occurs, data captured on the pods that use the master clock, as
well as the slave latch data, are saved into logic analyzer memory. The captured data of both slave

and master clocks is saved together when the master clock occurs. Therefore, the data captured by
slave is not presented until the master clock occurs.

If multiple slave clocks occur before the next master clock, only the most recently acquired slave
data is saved into logic analyzer memory.

_ This clock mode is only available for the Multiple Clocks sampling option in the U4164A and
NOTE 16860-series logic analyzers.
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Example - Master/Slave Clock Mode

State Options - Specify when the logic analyzer should acquire samples
Sampling O ptionz: [Multiple Clacks, Full Channel, 350 MSps ta 0 MSps '] E

Clock Mode: [Master;"SIavex’Demux v] [T &dvanced Clocking

Piod: Pod12 Pod1.1

Clock: Clkd Clk3 Clk2 Clk1

Activity: 5] i u d

Master: (2 3] 1 s X s X w]Ickds)anD (Cka=1)]
Slave: (X = 1 s X s £, #[[Ck1s)AND (CK3=1]]

» Slot 1 Pod 2 Slot 1 Pod 1

Threshold: User 368 m\Y Threshold: GTLPlus
Master Clock Slave Clock
AR S A AR AR A U O O O O g
L3z

1§/ 11312 1j0 9|38 7|6 § O s 32 Hmoma s 7 6/5 43 210

In this example:
the Master clock is set to occur on both edges of clock 4.
The Slave clock is set to occur on falling edge of clock 1.
These master and slave clocks have been qualified using the clock qualifier on clock 2.
Pod 1 is set to slave clock and Pod 2 is set to Master clock.
With the above settings, the data on pod 1 is captured according to the slave clock (on falling edge
of clock 1). The master clock occurs on both edges of clock 4 and then data is captured on Pod 2.
The master clock then saves the data captured by it as well as the slave clock to the logic analyzer
memory.
When using the Master/Slave clock mode
Up to four Ored master clocks and four Ored slave clocks can be set separately. This number may
differ based on the 16860-series model you have purchased.
You can choose the specific pod(s) of logic analyzer that you want to set as master or slave.
Master/slave sampling can be combined with Demultiplex sampling on different pod-pairs.
From the pod-pair that you set to Master and Slave sampling, both the pods in the pair are used
and these pods capture data separately as per their clocks.

Slot 1 Pod 2 Slot 1 Pod 1

Threshold: GTLPlus Threshold: GTLPlus
Master Clock Slave Clock

=312 1me|3 76§ 4 3210 EWBR2ZNUNMOa B T 6 S 43210

You can set one threshold offset for each channel.
Clock channels for all pods (Master or Slave) are available and one threshold can be set for each
clock channel.
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Clocks Slot 1 Pod 4 __ sot1Ped3
Clock Th Threshold: Differential Threshold: Differential
Slave Clock Master Clock
e A A A A A A A AR A AR A A Ak A AR Ak Irrrrtriraee
Il.EHISHIBIEHmQSTSSl321I:I151i.1312111|:|98755i.321|:|

Activity Indication and Thresholds for Clock Qualifiers in Master/ Slave Clock Mode

All the supported clock qualifiers are available and you can view the activity individually on these

qualifiers as High or Low. You can also set individual clock thresholds for each of these clock

qualifiers. The threshold setting for a clock channel is applicable to both master as well as slave clock

qualifier.

State Options - Specify when the logic analyzer should acquire samples

Sampling Options: [ Muliple Clocks, Full Channel, 380 MSps to DMSps_ | [ Eve Sean: Sample Positions and Thresholds... |
Clock Mode: [C] Advanced Clocking HThreshoId Settings for Clock Channels ’?‘[
Pod: Paod 1.4
Tlock T Clk3 Clk2 ] [Apply the first channel's settings to all clocks]
Activity: A n] [l n]
rym— 1 9 X Y X %) ot v|[(CIkIZ) AND (Clkd=1 [ClearAIl Offsets on All Pods to Zerol
Slave: X ¥ £ ¥ 0 = ¥[{Ckig) AND (Clk2=0
Slot 1 Pod 1 Clock
Differential  v| 0V - U
Activity indicators for clock + Offzet [ E] U = ov
channels on Pod 1 to 4 [ Hysteresis On OV E] [
Slot 1 Pod 2 Clock
Thresholds for master @ 9 E] D
and slave clock + Offsst OV Bl [- [+ [ = ov
qualifiers E]
Slot 1 Pod 3 Clock
Differential  v| 0V [ U
+ Offset OV [ U = o
Slot 1 Pod 4 Clock
Differential  v| 0V [ U
See Also - To set up the master/slave sampling clock mode (see page 114)

Demultiplex Sampling Clock Mode

In the Demultiplex state sampling clock mode, you can demultiplex data being probed by one pod
into the logic analyzer memory that is normally used for two pods. The Demultiplex mode uses the

master and slave clocks to demultiplex the data.
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Master Clock —bl Analyzer Memory Analyzer Memory

Slave Clock Slave Latch

(Pod 2 is not connected) Pod 1

When the slave clock occurs, data captured on the pod is saved into the slave latch for the other pod
in the pod pair. Then, when the master clock occurs, data captured on the pod, as well as the slave
latch data, are saved in logic analyzer memory. If multiple slave clocks occur before the next master
clock, only the most recently acquired slave data is saved into logic analyzer memory.

_ This clock mode is only available for the Multiple Clocks sampling option in the U4164A logic
NOTE analyzer and the 16860-series logic analyzer.

Example - Demultiplex Clock Mode

State Optionz - Specify when the logic analyzer should acquire samples
Sampling Olptiorss: | Muliple Clacks, Full Channel, 350 MSps ta 0 MSps = |

[ Eye Scan: Sample Pogition

Clock. Mode: lMasten’SIavea’Demux v] [ Advanced Clocking

Pod: Pod1.2  Podi1d Clock Description
Clock: Clkd Clk3 Clk2 Clk1

Activity: 5] O 5] 5]

taster: (X x| X ¥ 0 ¥][ T ¥|[(Clk1¢) AND (Clk2=0)]

Slave: (X x| X ¥ 0 ¥][ £ ¥[(Clk1) AND (Clk2=0]

Clocks | Slot1Pod3(MasterClock) | Slot1Pod3(Skwe Clock) |
Clock Th Threshold: Differential
Demultiplex

AR A b AR AR AR An b AR b Ar SRR S AR R R R b dE 4k
S 43 210

I
..151“31211“:9375 53z vma 87
[ o

I YV
| i

In this example:
The Master clock is set to occur on the falling edge of clock 1.
The Slave clock is set to occur on the rising edge of clock 1.
These master and slave clocks have been qualified using the clock qualifier on clock 2.

Pod 3 has been demultiplxed.

£l o
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With the above settings. one set of data is captured on Pod 3 with the rising edge of the clock 1
(slave clock). This data is saved into the slave latch for the other pod (pod 4) in the pod pair. A
different set of data is then captured on pod 3 with the falling edge of the clock 1 (master clock).
Both these sets of data are then saved into the logic analyzer memory together. So, the pod 3 is
demultiplexed by allowing 16 bits of signals to be used to capture two different sets of data on
different clocks.

When using the Demultiplex clock mode

Up to four Ored master clocks and four Ored slave clocks can be set separately. This number may
differ based on the 16860-series model you have purchased.

You can choose the specific pod pair(s) of logic analyzer that you want to set to the Demultiplex
mode. From this pod-pair, the Even pod is NOT used. The Demultiplex mode allows the usage of
only the Odd pod from the pod pair.

Threshold: GTLPlus
Demultiplex

w1 Nmae g T e S 432103208 8 T 6 5 43 210

The Demultiplex sampling can be combined with Master/Slave sampling on different pod-pairs.

You can set one threshold offset for each data channel of the Demultiplexed Odd pod from the
pod pair. The same threshold and its offsets are applied to the channels of the Even pod in this
pod-pair.

E Threshold Settings for Slot 1 Pod 3 (Master+5lawve Sample) = @

Slot 1 Ped 3 (Master+Slave Sample)

Probe Type: Differential probe

Common Threshald for Slot 1 Ped 3 (Master+5lave Sample), Channels 0 - 15

Thresheld Type Threshold Voltage
Differential hd ‘0 v E] U
[ Apply to All Other Peds (excluding clocks) ] [ Apply to All Other Pads and Clocks
[ Click to Show Offsets

For the pod-pair that you set to Demultiplex, only the clock channel of the Odd pod is displayed
and is used for both master as well as slave in the Demultiplexed pod pair. The master and slave
share the commonly set clock threshold for this clock channel on the Odd pod.
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it Gt et Lsighe icpasi-1 nThreshold Settings for Clock Channels = E

:3/Signals | Sampling
[Apply the first channel’s settings to all clocks] Clear All Offsets to Zero

:er buzes and signals and the channels they corespond to:

[Clear All Offsets on All Pods to Zerol

| Clocks || slot1Pod 3 (Master
Channels ClockTh|  Threshold: Differd
Bus/Signal Hame Assi Width Demultiplex
ssigned -—
PP e Slot 1 Pod 2 Clock

i — - ..Em 15 1413121 mel 57 6 @ v E] U
T MyBus 2 Podtzm | 1 +Offset OV & -] [+ U = ov

i
+ ) EAEEE 7
+ Offsst OV & -] [+ {J = 6Bamv

Slot 1 Pod 4 Clock

Differential | oV E] U
+ Offset OV - U = oV

Activity Indication and Thresholds for Clock Qualifiers in Demux Clock Mode

When you set a pod-pair to the Demux mode,

the clock channel on the even pod of this pair becomes unavailable as a channel in the
Buses/Signals tab but is still available as a clock qualifier and you can view the activity
individually on this qualifier as High or Low in the Sampling tab. The clock threshold that you set
for this clock channel on the Even pod is still used for its clock qualifier.

the clock channel on the odd pod of this pair is available as a channel in the Buses/Signals tab
and also as a clock qualifier. You can view the activity individually on this qualifier as High or Low
in the Sampling tab. The clock threshold that you set for this clock channel on the Odd pod is
used for the master as well as slave clock.

Clocks | Slot1Pod3(MasterClocky | Slot1Pod3(Slave Clock) |

Clock Th Threshold: GTLPlus
Demuliplex

mm15u1312111n93755t321n1s1¢1312111n93755¢321n

State Optionz - Specify when the logic analyzer should acquire samples

Sampling Options: [Multiple Clacks, Full Channel. 350 MSps to 0 M5ps v] [ Epet
Clock Mode: [Masten"Slavex’DemuH VI [7] &dvanced Clocking
Pod: Pod 1 4 | Pod12 PodiAd
Clack: Chd | chk3 | chk2 | ci
Activity: ] gl n U
Activity indicators for Master: C0 9 X 9 X 3 & ¥||[(Clk1£) AND (Clkd=()]
the Demultiplexed pod Slave: [1 3| X =) X || & 3|[(Clkig) AND (Clkd=1)]
pair clock channels
See Also - To set up the demultiplex sampling clock mode (see page 115)

Dual Sample Sampling Clock Mode
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This clock mode is available only for the Single Clock sampling option.

The topic describes and illustrates dual sampling mode as supported in different models of logic
analyzers.

Dual Sample in U4164A and 16860-series Logic Analyzers

In the Dual Sample clock mode, you can capture two samples per clock edge with two different
threshold offsets and separate sampling positions. These separate threshold offsets and sampling
positions allows you to set independent thresholds and sampling positions for Read and Write in
DDR/LPDDR captures and for Rising and Falling edge in general-purpose data captures. One
threshold offset and sampling position is used for the Master sample and the other for the Second
sample.

Master ——|  Analyzer Memory
Clock

Analyzer Memory

Master

Sample Second

Sample

Master Threshold + Delay |

‘ Second Threshold + Delay

i

Pod 1

Even pod of pod pair is not used

When using the Dual Sample clock mode in U4164A or 16860-series logic analyzers:

One master clock can be set. The state sampling clock input is always from Pod1 of the logic
analyzer.

You can choose the specific pod-pair(s) of logic analyzer that you want to set as dual-sampled.
Dual sampling is set for individual pod-pairs and can be combined with Master only pod-pairs.

From the pod-pair that you set to Dual sampling, only the Odd pod of logic analyzer is used. The
Even pod is not used.

Slot 1 Pod 3 (Master Sample) Slot 1 Pod 3 {Second Sample) |
Threshold: GTLPlus
Dual Sample

15141312/ 11 m a8 76 s+ 32/ 1 0| w2z noe e 7e/s ¢ 3210
s|s|s|s|s|s|s|s|s|s|s|s|s|s|s|s| s|s|s|s|s|s|s| 5| s|5|5|5||s|s|5]

For each single-ended dual-sampled channel, you can set two separate threshold offsets - one
for the Master sample and the other for the second sample. For differential signals, you can set
only one threshold offset.
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I Threshold Settings for Slot 1 Pod 3 (Master+3econd Sample) = [ﬁ

Slot 1 Pod 3 (Master+Second Sample)

Prabe Type: Differential probe

Common Threshaold for Slot 1 Ped 3 (Master+5Second Sample), Channels 0 - 15

Thresheld Type Threshold Voltage
o @O y
[ Apply to All Other Peds (excluding clocks) ] [ Apply to All Other Pads and Clocks l
| Click to Hide Offsets |
[ Clear All Offsets to Zero l [ Clear All Offsets on All Pods to Zero ]
Channel Threshold Offset Effective Threshold

tes1|  1v -+ fov 8 ][+ U = v 5

[OM ] 1V + lov 8 ][+ L) = 1V

[15] 1v + [ov 8 ][+ ) = 1v

—

For the pod-pair that you set to dual-sample, only the clock channel of the Odd pod is displayed
and is dual-sampled. You can set two threshold offsets for a single-ended dual-sampled clock

channel.
IThreshnId Settings for Clack Channels = D
[Apply the first channel’s settings to all clocksl Clear All Offsets to Zerol
nmespond to: lclear All Offsets en All Pods to Zerol
Clocks | ITSI6|
Clock Th
1 Slot 1 Ped 1 (Master Sample) Clock

SRk - - o EEE ’
HE s s BIEEE B
+ Offset OV B [-|[+ (] = ov

| Slot 1 Ped 3 (Second Sample) Clock Qualifier
o @HE J
+ Offset OV -| L

Slot 1 Ped 3 (Master Sample) Clock
o BEE J
+ Offset OV B (] = ov

For each dual-sampled channel, you can set independent sampling positions for Master and
Second sample.

oV
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Activity Indication and Thresholds for Clock Qualifiers in Dual Sample Clock Mode (Single Clock only)

When you enable dual sampling on Pod-pair 1 and 2, the Pod 2 clock qualifier becomes unavailable
as a channel and its activity cannot be seen in the Sampling tab. Similarly, when you enable dual
sampling on Pod-pair 3 and 4, the Pod 4 clock qualifier becomes unavailable as a channel and its
activity cannot be seen in the Sampling tab. You cannot then set the clock thresholds for these two
clock qualifiers. In such a situation, the clock threshold that you set for Pod 3 clock qualifier is then
used automatically for Pod 2 and Pod 4 clock qualifiers. This way Pod 2 and Pod 4 clock qualifiers
can still be used as clock qualifiers even though the activity on these qualifiers cannot be seen and
threshold cannot be set individually for these.

State Options - Specify when the logic analyzer should acquire samples

Sampling Dptions:[SingIe Clack, Full Channel, 350 MHz ta 12.5 M5ps V] HThreshoId Settings for Clock Channels e |[
Clock Mode: Diual Sample hd
[Apply the first channel’s settings to all clocksl Clear All Offsets to Zero

Pad: Pod 1.4
Clock: Clkd Clk3 Clk2 Clk1 [Clear All Offsets on All Pods to Zerol
Activity: 0 n] il n]
Master: [ X N X s XA £ gk

Slot 1 Pod 1 (Master Sample) Clock

Differential  v| 0V & -] [+ U

No activity indication on Pod 2 and Pod 4 clock + Offcct OV @ E] E] [ = ov

qualifiers when pods are set to dual sampling

_ Clock threshold for Pod 3 Slot 1 Pod 3 (Secend Sample) Clock Qualifier

clock gualifier. e |Differential «| 0V @ E] E] D

- Also used for Pod 2 and
Pod 4 clock qualifiers + Offset OV @ E] E] {J = oV

when these pods are set
to dual sampling. Slot 1 Pod 3 (Master Sample) Clock

Differential | 0V @ E] E] D
+ Offsst OV & -] [+ {J = ov

Dual Sample in U4154A/B and 16850-series Logic Analyzers

In the Dual Sample state sampling clock mode, you can save data captured using the master clock at
each of two different sample times into the same sample of analyzer memory. Unlike U4164A, two
threshold offsets are not supported for a dual-sampled channel. You can set only a single threshold
offset for each of dual-sampled channels. When the master clock occurs, data on the pod is sampled
twice using two independent sampling positions. Each of the two sample positions can be set using
the Eye-Scan - Thresholds and Sample Positions dialog.
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See Also

110

Master —|  Analyzer Memory | Analyzer Memory
Clock
Master
Sample Second
Sample
Master Delay |

‘ Second Delay

{\

i

Pod 1
Only one pod of the pod pair can be usad.
Select the appropriate pod

Dual sampling in the U4154A/B or 16850-series logic analyzers allows you to set either odd or even
pod from the pod-pair as the dual-sampled pod. The other pod in the pair is not used.

The Dual Sample mode is often used to capture DDR memory bus activity using the common bus
clock as the master clock. One sample position is used to capture write data and another is used to
capture read data.

“To set up the dual sample sampling clock mode" on page 116

Quad Sample Sampling Clock Mode

This mode is only available for the U4164A module with 02G license installed and state
sampling set to Single Clock.

In the Quad Sample state sampling clock mode, you can capture the following four samples per
clock edge with two different threshold offsets (one threshold offset for the Master and Third samples
and the other for the Second and Fourth samples).

Read rising clock, Read falling clock
Write rising clock, Write falling clock
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Master ——— ‘ Analyzer Memory | Analyzer Memory | Analyzer Memory | Analyzer Memory

Clock A A
Master
and Third second
Samples and Fourth
‘ Threshold Offset & | Samples

‘ Threshold Offset B |

)

Quad Sampled Pod 1 ‘

Even pod of pod pair is not used

The Quad Sample mode is used to provide separate read rising, read falling, write rising, and write
falling edge captures for data rates up to 4 Gb/s from a single probe point. This mode is suitable for
DDR/LPDDR data captures with data rates greater than 2500 Mb/s from a single probe load placed
on each DQ.

When using the Quad Sample clock mode

You can set up a single clock. The state sampling clock input is always from Pod1 of the logic
analyzer.

You can choose the specific pod-pair(s) of logic analyzer that you want to set as quad-sampled.
Quad sampling is set for individual pod-pairs and can be combined with Master or Quad-sampled
pod-pairs.

From the pod-pair that you set to Quad sampling, only the Odd pod of logic analyzer is used. Even

pod is not used. Only even channels (0, 2, 4, 6, 8, 10, 12, 14) for each quad-sampled pod are
available.

Slot A Pod 1 {Master+Second Sample} Slot A Pod 1 (Third+Fourth Sample)

Threshold: HSTL
Quad Sample

RE TN C IR R N (N [V ST R T S S-S S R A T 3 R R L RN A TR T S -

B E=E 0 Eal 6l E w0 Ee e R R e EE

You can set two separate threshold offsets - one for the Read (Read rising and Read falling) and the

other for Write (Write rising and Write falling). This makes two samples per threshold that you can
set.
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E Threshold Settings for Slot & Pod 1 (Master/Third + Second/Fourth Samples) = @

Slot A Pod 1 (Master/Third+5econd/Fourth Samples)

Prabe Type: (Offline (Enable all probe types}) =

Commoen Threshold for Slot A Pad 1 (Master/Third+Second/Fourth Samples), Even Channels 0 - 14

Threshold Type Threshold Voltage
HSTL - ‘?SOm‘U’ B L
[ Apply to All Other Peds (excluding clocks) ] [ Apply to All Other Pads and Clocks l
Click to Hide Offsets
[ Clear All Offsets to Zera l [ Clear All Offsets on All Pods to Zero ]
Channel Threshold Offset Effective Threshold

—m 750 mV + |0\.r B -|[+ [ = 750mV
::[{Jm!t] 750 mV + |0\.r B -|[+ [
[25/F] 750 mV = |0\.r B -|[+ [ = 750mV
é[zm!t] 750 mV + |0\.r B -|[+ [ = 750mV
[45/F] 750 mV |0\.r B -|[+ [

[.AmJ’.t..1.....]‘E.I'.'l.m!..':...a....lﬂ.'\..' .............. = 2 7 5{J.rr.1‘|;!'......'.'..E

= 730 mV

= 730 mV

Threshold offset for master and third samples on Channel 0 of Pod 1
Threshold offset for second/fourth samples on Channel 0 of Pod 1

For the pod-pair that you set to quad-sample, only the associated clock channel of the Odd pod is
available and is dual-sampled on the master card and quad-sampled on the slave cards.

Clocks Slot A Pod §
Clock Thresholds Threshold: HSTL Threshold: HSTL
Master Clock Master Clock
mﬂn.u 151;1312111093755.132101514131211109375543210
(6] KCHNE 15 5 Mo probe defined 15 14] 5| 12 1110 9 (e (6|5 afslele]o]
=|HEE = EEE =] =5 =|=]s]s| 5| 5| =] =] 2| =] 5] 5] 5| 5| 5| =] 5] =] 5| 5] 5| 5] 5| =] 5] 5] 5 5]
of

You can set two thresholds for a quad-sampled clock channel.
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[ﬁ.pply the first channel’s settings to all clocksl

[Clear All Offsets on All Pods to Zerol

Slot & Pod 6 Clock

HSTL | somv (B [-][+

Setting Up the Logic Analyzer

o o]

Clear All Offsets to Zerol

+ Offset OV & -]+ 1| = 750 mv
Slot A Pod 7 (Second Sample) Clock Qualifier
s~ 7somv (B[ J

+ Offset OV B [-|[+ 1) = 750mv | [
Slot A Pod 7 (Master Sample) Clock =
HSTL «| 750 mv -| U

+ Offset OV & -]+ L) = 7s0mv ||

I Done I

[ Cancel l

You can set independent sampling positions for Read rising, Read falling, Write rising, and Write

falling edge captures.

Activity Indication and Thresholds for Clock Qualifiers in Quad Sample Clock Mode

In Quad Sample clock modes, when you enable quad sampling on Pod-pair T and 2, the Pod 2 clock
qualifier becomes unavailable as a channel and its activity cannot be seen in the Sampling tab.
Similarly, when you enable quad sampling on Pod-pair 3 and 4, the Pod 4 clock qualifier becomes

unavailable as a channel and its activity cannot be seen in the Sampling tab. You cannot then set the
clock thresholds for these two clock qualifiers. In such a situation, the clock threshold that you set for
Pod 3 clock qualifier is then used automatically for Pod 2 and Pod 4 clock qualifiers. This way Pod 2

and Pod 4 clock qualifiers can still be used as clock qualifiers even though the activity on these

qualifiers cannot be seen and threshold cannot be set individually for these.
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Clock Mode:

Clock:

Quad Sample

= H Threshold Settings for Clock Channels = [

Pod 2.2 Pod21 [Apply the first channel’s settings to all clocks] Clear All Offsets to Zero

Clk4

Activity:

OOl = [ClearAIl Offsets on All Pods to Zero]

Master:

g XN X e ¥ %) £ sjokar

114

See Also

See Also

Slot 2 Pod 1 (Master/Second Sample) State Sampling Clock

. Differential  ~| OV - U
o activity _
indicator for Pod 2 + Offcet [0 E] U = oV
and Pod 4 clock [C] HysteresisOn - OV E] U
qualifiers when
pods are set 10 Slot 2 Pod 3 (Second Sample] Clock Qualifier
Quad sampling
i ~| 15V [ U
+Offset OV [ U = 15v
Slot 2 Pod 3 (Master Sample) Clock
Clock Threshold for Pod3 clock  [T7L | 15V E] [
qualifier.
Also used for Pod 2 and Pod 4 + Offset [ E] U = 13V
clock gualifiers when these
pods are set to Quad sampling. Slot 2 Pod 5 Clock
i ~| 15V [ U
+Offset OV [ U = 15v

“To set up the quad sample sampling clock mode" on page 119

To set up the master only sampling clock mode 1

1

2
3
4

From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....
Select State.
In the State Options, change Clock Mode to Master.

Set up your master clock (see To set up the state sampling clock (see page 124)).

Master Only Sampling Clock Mode (see page 100)

To set up the master/slave sampling clock mode

~N O o &~

From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....
Select State.
For U4164A/16860-series, select the Multiple Clocks option from the Sampling Option listbox.

This listbox is displayed only for the U4164A and 16860-series logic analyzers as these support
multiple clocks.

The Master/slave clock mode is available only for the Multiple clocks sampling option.

From the Clock Mode listbox, select Master/Slave/Demux.

Set up your master and slave clocks (see To set up the state sampling clock (see page 124)).
Select the Buses/Signals tab.

For each pod, click the clock button under the pod heading and choose either Master Clock or
Slave Clock.
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Threshold: TTL (1.50 V) |
Master Clock
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Threshold: TTL (1.50 V) |
Slave Clock
""" rrTrrre
4

10 15 1413 12 1110 9 5 7 6 5

3

Master/Slave Sampling Clock Mode (see page 101)

To set up the demultiplex sampling clock mode

To capture demultiplexed data, use only one pod of a pod pair.

Setting Up the Logic Analyzer

From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....

Select the State acquisition mode.

3 For U4164A/16860-series, select the Multiple Clocks option from the Sampling Option listbox.
This listbox is displayed only for the U4164A and 16860-series logic analyzers as these support

multiple clocks.

The demultiplex clock mode is available only for the Multiple clocks sampling option.

Select the Buses/Signals tab.

~N OO o1 &

Buses/Signals l Sampling ]

Enter buzes and signals and the channels they corespond to:

From the Clock Mode listbox, select Master/Slave/Demux.
Set up your master and slave clocks (see To set up the state sampling clock (see page 124)).

Click the clock button under the pod heading and choose Demultiplex.

Dizplay ¥ gg

Channels

Bus/Signal Hame Assigned

Pod 1S[150] 16
Pod 1M15:0] 16

S Cs1_Slave
2 Bus1_Master

Width

Pod 1 {Master Clock) Pod 1 (Slave Clock)

Threshold: TTL (1.50 ) |

Demultiplex |
o R O O R AR AR R A R O 1Tt
LOERE IR 6054

O M8 s T
SAAS TS AT
SAAS A LSS A

4 >

w

ra
£, -
& =

The display of the pod and the other pod in the pair changes. For example, if you set Pod 1 to
demultiplex, Pod 2 goes away and you see two Pod 1 columns. The first Pod T column is labeled
Pod 1 (Master Clock), and the second column is Pod 1 (Slave Clock).

Note that you can adjust sampling positions relative to the master clock and to the slave clock by
assigning master and slave bus/signal names. (Note the "M" and "S" suffixes on pods in the
Channels Assigned column to indicate "master clock" and "slave clock".) For more information on
adjusting sampling positions, see To automatically adjust state sampling positions and threshold
voltages (see page 128) or To manually adjust state sampling positions (see page 128).

See Also
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Demultiplex Sampling Clock Mode (see page 103)
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To set

up the dual sample sampling clock mode

The Dual Sample clock mode for the U4164A and 16860-series logic analyzers has some
differences when compared to this mode for other logic analyzer models such as U4154A/B or
16850-series logic analyzer.

In this

topic, the setting up of the dual sample clock mode is described along with these

differences based on logic analyzer models.

1 Se
a
b
c

2 Se
a
b

t the clock mode to Dual Sample

From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....

Select State - Synchronous Sampling.

For U4164A/16860-series, select the Single Clock option from the Sampling Option listbox.
This listbox is displayed only for the U4164A and 16860-series logic analyzers as these support
single clock as well as multiple clocks.

The Dual sample clock mode is available only for the single clock sampling option.

From the Clock Mode listbox, select Dual Sample.

Set up your master clock and qualifiers (see To set up the state sampling clock and State
Sampling Clock and Qualifiers for U4164A).

t the logic analyzer pod(s) as Dual-sampled on which dual sampling is required
Select the Buses/Signals tab.

Click the clock button displayed under the pod which you want to set as Dual-sampled and
choose Dual Sample from the displayed menu. In the Dual Sample mode, a combination of
dual sample and master can be set on a pod-pair basis. You can choose which pod pairs you
want to set as Dual-sampled or Master.

Slot A Pod 3 Slot A Pod 1 (Second Sample)
Threshold: HSTL Threshold: HSTL |
Master Clock | Dual Sample
Master Clock
151&1312111093?55&3210151.11312111093755.1321 Slave Clock HEYEIEIREL
12 1w a s T 6 E 45 210 1[0 a [s |7 )65 [a]s]z]1 5 ol 5] [2]1]0
s|s|s|s|s|s|s|s|s|s]s|s|s]s]s]s| 5 | | | | |s]s|s]s]s|s]s] s]s|= srnltplee |s]s|s]s|s]s
Dual Sample
Quad Sample

3 As

For U4154A/B or 16850-series logic analyzers - You can set either Odd or Even pod from a pod
pair for dual sampling and accordingly the display of the pod and the other pod in the pair
changes. For example, if you set Pod 2 to dual sample, Pod 1 goes away and you see two Pod
2 columns. One Pod 2 column is labeled Pod 2 (Master Sample), and the other column is Pod 2
(Second Sample).

For U4164A or 16860-series logic analyzers - On selecting Dual Sample for any of the two
pods in a pod-pair, the Odd pod out of the two pods is used for dual sampling. Only Odd pods
are used for dual sampling. For example, if you set Pod 3 to dual sample, Pod 4 goes away and
you see two Pod 3 columns. The first Pod 3 column is labeled Pod 3 (Master Sample), and the
second column is Pod 3 (Second Sample).

Note that timing zoom data is only valid for the selected pod.

sign appropriate bus/signal names to the channels in the two samples - master and second
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You can give names to clearly reflect Read and Write samples for DDR/LPDDR captures or Rising
and Falling edge samples for general-purpose data captures. Note the "M" and "S" suffixes on
dual-sampled pods in the Channels Assigned column to indicate "master sample" and "second
sample" respectively.

Buzes/Signals | Sampling

Enter buzes and signals and the channels they corespond to:

Bus/Signal Hame Channels Assigned Width
[ ALERT# Pod 215[12] 1
W C Pod A3S[14], Pod 41513, Pod A35[12] 3
[ ooT Pod A3S[15] 1

S STAT Pod A35[4], Cks[C3S], Pod A15[13], Pod A35[12], Pod A1S[15:14,11) 14
Pod A6[3], Pod A7M[1], Pod AB[1], Pod A7M[3], Pod AB[S], Pod A7M] | 16
S DATA_W Pod A6[6,2], Pod A7M[0], Pod AG[0], Pod A7M[2], Pod AG[4], Pod &7 | 16

4 Set the threshold offsets for the dual-sampled channels
(This step is applicable only for dual sampling in the U4164A or 16860-series logic analyzers.)

In U4164A/16860-series, you can set two separate threshold offsets for each dual-sampled
channel - one for the Master sample and the other for the second sample. This enables you to
have separate thresholds for Read and Write in DDR/LPDDR captures and separate thresholds
for Rising and Falling edge in general-purpose data captures. Other logic analyzer modules such
as U4154A/B and 16850-series analyzers provide only one threshold and offset per
dual-sampled channel.

You can either use the Eye Scan - Sample Position and Threshold Settings dialog box or the
Threshold Settings dialog box to set the thresholds. (see To automatically adjust state sampling
positions and threshold voltages or To manually adjust state sampling positions).

a Click the Threshold button displayed under the pod that you set as Dual-sampled.

Bnalyzer Setup for U41648-1 o [f=2] ==
Buses/Signals | S ampling
Enter buzes and signals and the channels they cormespond to: Display ¥
| Slot 3 Pod 1 (Master Sample) Slot 3 Pod 1 (Second Sample)
Threshold: GTLPlus
Channels Dual Sample
Bus/Signal Hame i Width ——
Assigned 1t TIT[T|ST[LTST LTS TIT(T|S|T(T(T(S)T L[S
1001518 1312 11108 & T 6|5 &3 B |10 1518134 1 W 8 & T 6|5 &3 2 10
| Single-ended Signals | Single-ended Signals

The Threshold Settings dialog box is displayed. Click the Click to Show Offsets button. Two
threshold offset setting options are then displayed for each channel of the dual-sampled pod.

The differential signals for which you have set the clock mode to Dual

sample have only one threshold offset instead of two threshold offsets as
available for single-ended signals.
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H Threshold Settings for Slot 3 Pod 1 (Master+Second Sample) = @

Slot 3 Pod 1 (Master+Second Sample)

Probe Type: Single-ended probe with differential clocks with external reference

Commen Threshold for Slot 3 Pod 1 (Master+Second Sample), Channels 0 - 15

Threshold Type Threshold Voltage
GTLPIus - | 1v [ U
[ Apply to All Other Pods (excluding clocks) l [ Apply to All Other Pads and Clocks l

Click to Hide Offsets

| Clear Al Offsets toZero | | Clear All Offsets on All Pods to Zero |
Channel Threshold Offset Effective Threshold
[05] 1v + |ov [ [ = 1v Ij
tom1|  1v + fov [ U = qv
[15] 1V + [0V [ U = qv
[1M] 1V + oV [ lJ = 1v
[25] 1v + |ov &l [-[[+] U = 1y v

Threshold offset for master sample on Channel 0 of Pod 1

Threshold offset for second sample on Channel 0 of Pod 1

b For dual-sampled channels, the Threshold Voltage range available in the above dialog box is
from -4 to +4 V unlike the threshold voltage range of -5 to +5 V for Master sampled channels.

¢ Set the threshold offsets for the channels and click Done.

5 Adjust the state sampling positions independently for the two samples

This allows you to set independent sampling positions for Read and Write in DDR/LPDDR
captures and for Rising and Falling edge in general-purpose data captures. You can set separate
sampling positions for the two sampled.

You use the Eye Scan - Sample Position and Threshold Settings dialog box to set the sampling
positions. (see To automatically adjust state sampling positions and threshold voltages or To
manually adjust state sampling positions).

Set threshold offsets for clock channels of dual-sampled pods
For U4154A/B and 16850-series logic analyzers

You can set threshold offsets for clock channels of all the pods - dual sampled or not. Each clock
channel has a single threshold offset.

For U4164A and 16860-series logic analyzers

The pods that you set as dual-sampled have their associated clock channels set to dual
thresholds (dual-sampled). Only the clock channel of the odd pod in a dual-sampled pod pair is
available. You can set two threshold offsets for this clock channel.

Notice that in the following screen, the clock channel of pod1 is available from the dual-sampled
pod pair (pod T and pod 2) and this clock channel is dual-sampled.
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Clocks

Clock Thresholds Threshold: HSTL | Threshold: HSTL |

Master Clock | Master Clock |

= EE = |5|a|3|2n|nsaTssaaz10151-11312111093755-13210

e [ (s [ Mo prabe defined 5112 5|z ot wls (6|76 ]sla]slele]0]

=|BIBE] = 5[EIE) | 5] 5| 5| 5] 5| 5| 5| 5] | 5[] 5| 5| 5]=| 5|5] 5] 5| 5| 5] s| 5| 5] 5] | o] 5] 8] 5] ]
'

If you set a dual-sampled clock channel as Differential, then this clock
NOTE channel provides only one clock threshold instead of two thresholds.

Differential signals do not have Dual Thresholds.

a Click the Clock Thresholds button displayed under the Clocks column in the Buses/Signals
tab.

b The Threshold Settings for Clock Channels dialog box is displayed. For a dual-sample clock
channel, you can set two clock thresholds, one for the Clock and the other for the clock
qualifier.

I Threshold Settings for Clock Channels = @

[Apply the first channel’s settings to all clocksl Clear All Offsets to Zero

[Clear All Offsets on All Pods to Zerol

Slot A Pod 6 Clack

HSTL | somv (B[] [+] U
+ Offsst OV & -] [+ [} = 750mv

Slot A Pod 7 (Second Sample) Clack Qualifier

HSTL | somv (B[] [+] U
+ Offsst OV & -] [+

Slot A Pod 7 (Master Sample) Clock

(s -] 7somv (@] ()[4 U
+ Offsst OV & -] [+ {J = 750mv

750 mV

ke |
1

I Cone | [ Cancel ]

“Dual Sample Sampling Clock Mode" on page 106

To set up the quad sample sampling clock mode

analyzers do not support this clock mode.

For the U4164A module, this clock mode is displayed only if you have installed the 02G State
speed license of U4164A and selected the Single Clock sampling option.

Keysight Logic and Protocol Analyzer User Guide
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1 Set the clock mode to Quad Sample

From the menu bar, select Setup> (Logic Analyzer Module) > Timing/State (Sampling)....
Select State - Synchronous Sampling.

Select the Single Clock option from the Sampling Option listbox.

This listbox is displayed only for the U4164A and 16860-series logic analyzers as these support
single clock as well as multiple clocks.

The Quad sample clock mode is available only for the single clock sampling option.

From the Clock Mode listbox, select Quad Sample.

Set up your master clock and qualifiers (see topics To set up the state sampling clock and
State Sampling Clock and Qualifiers for U4164A).

2 Set the logic analyzer pod(s) as Quad-sampled on which quad sampling is required

a Select the Buses/Signals tab.

b Click the clock button displayed under the pod pair which you want to set as Quad-sampled
and choose Quad Sample from the displayed menu. In the Quad Sample mode, a combination
of quad sample, dual sample, and master can be set on a pod-pair basis. You can choose
which pod pairs you want to set as Quad-sampled, Dual-sampled, or Master.

Analyzer Setup for U41648, Module [ = ' E3
Buzes/Signals | Sampling
Enter buzes and signals and the channels they corespond to:
Slot A Pod 1
Threshold: HSTL | Threshold: HSTL
Channels Master Clock | Master Clock L
Bus/Signal Hame Assigned Width Master Clock
0015 1413 12 1110 8§ T 65 4 3 2 10 15141312 11108 5 T 654 Slave Clack
Mo probe defined 5112 5|z ot wls (6] 76 )54 ] Bl
s|s|s|s|s|s|s|s|s|s|s]s]s|s|s|s]s] 5| 5] s|s] 5| 2] s]5] 5| 5] =] 5] AL
Clks[C1] 1 Dual Sample
[~ CKE Clks[C3] 1 Quad Sample
I ce# Pod &1[14] 1 v T TH

On selecting Quad Sample for a pod, the display of the pod and the other pod in the pair
changes. For example, if you set Pod 1 to quad sample, Pod 2 goes away and you see two Pod 1
columns. The first Pod 1 column is labeled Pod 1 (Master + Second Sample), and the second
column is Pod 1 (Third + Fourth Sample). Only even channels (0, 2, 4, 6, 8, 10, 12, 14) for each
guad-sampled pod are available.

Irrespective of the pod that you select from a pod pair for quad sampling, only the Odd pod from
the pair is used. Therefore, only pod 1, 3, 5, and 7 are available for quad sampling.

Analyzer Setup for U41648, Module [ = ' E3
Buzes/Signals | Sampling
Enter buzes and signals and the channels they corespond to:
Slot & Pod 1 (Third+Fourth Sample}
Threshold: HSTL
Quad Sample
Bus/Signal Hame ?\2:?::51 Width
o 1a1at2tz w5 86 6|8 & z/2 00 1wz wiws s 6 58z
WOkl sleleelwls L6 Jelsaleelelofofululelelnluls¢]elelsls]elalo]s
s| 5| s|s|s| 5| 5| 5| 5| 5| 5| =5]| 2| 2| 5| 5] 2] 5| 2| 5| 5| 5] 2| 5| 5| 5] 2| 5| 5] =] 2| =] =
I CKi Clka[C15] 1 -
[~ CKE Clks[C3] 1 E|
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3 Assign appropriate bus/signal names to the channels in the four samples - master, second, third,
and fourth.
You can give names to clearly reflect Read rising, Read falling, Write rising, and Write falling
edge captures for data signals. Note the "m" "s", "t", and "f" suffixes on quad-sampled pods in the
Channels Assigned column to indicate "master sample", "second sample", "third sample" and
"fourth sample" respectively.

Analyzer Setup for U41648, Module

Buzes/Signals | Sampling

Enter buzes and signals and the channels they corespond to:

Bus/Signal Hame Channels Assigned
T STAT Pod A3[4], Clks[C3], Pod A1t[12], Pod A3(12], Pod A1[14], Pod &11[14], Pod AM[10,6], Pod A3
T DATA_R Pod A5m[2], Pod A7m[0], Pod ASm[0], Pod A7m[2], Pod ASm[4], Pod A7m{12], Pod ASm{E], Pod

~~ DATA_R_Fall  |Pod A5m[2], Pod A7m{0], Pod ASm(0], Pod A7m{2], Pod ASm(4], Pod A7m{12], Pod ASm{g], Pod
~~ DATA_R_Rise |Pod ASt[2], Pod ATH[0], Pod ASH0], Pod A7H[2], Pod ASH[4], Pod A7H12], Pod ASHE], Pod ATHE]
Pod A53[6,2], Pod A75{0], Pod A55[0], Pod A7s[2], Pod A5s(4], Pod A7s[12,6], Pod A51[2], Po
Pod A53[2], Pod 475[0], Pod A5s[0], Pod A75[2], Pod A5s[4], Pod A7s[12], Pod ASs[6], Pod &
~” DATA_W_Rise |Pod A5f2], Pod A710], Pod AST0), Pod A71(2], Pod AST4], Pod A7112], Pod ASTE], Pod A7

4 Set the threshold offsets for the quad-sampled channels

For each quad-sampled channel, you can set two separate threshold offsets - one for the Master
and Third samples and the other for the second and fourth samples. This enables you to have
separate thresholds for Read and Write with one threshold for Read Rising and Read Falling and
the other threshold for Write Rising and Write Falling.

You can either use the Eye Scan - Sample Position and Threshold Settings dialog box or the
Threshold Settings dialog box to set the thresholds. (see To automatically adjust state sampling
positions and threshold voltages or To manually adjust state sampling positions).

a Click the Threshold button displayed under the pod that you set as Quad-sampled.

Analyzer Setup for U41648, Module | = =
Buzes/Signals | Sampling
Enter buzes and sighalz and the channels they cormespond to:

Slot A Pod 3 ot A Pod aste econd Sample Slot A Pod 1 (Third+Fourth Sample}
hreshold: HSTL Threshold: HSTL
Master Clock Quad Sample

Bus/Signal Hame Channels Assigned Width
W9 8 T 6|5 80 F 2 10 1411 f2 0 0] 56 6 & & 2l 00 1814 /00 F s 56 &4 2 20 0

b The Threshold Settings dialog box is displayed. Click the Click to Show Offsets button. Two
threshold offset setting options are then displayed for each even channel of the quad-sampled
pod.

The differential signals for which you have set the clock mode to Quad sample have only one
threshold offset instead of two threshold offsets as available for single-ended signals.
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H Threshold Settings for Slot A Pod 1 (Master/Third +Second/Fourth Sarnples) = @

Slot A Pod 1 {Master/Third+Second/Fourth Samples)

Probe Type: | Offline (Enable all probe types) ~

Commeoen Threshold for Slot A Pod 1 (Master/Third+Second/Fourth Samples), Even Channels 0 - 14

Threshold Type Threshold Voltage
RSTL - |?50 v [ U
[ Apply to All Other Pods (excluding clocks) l [ Apply to All Other Pads and Clocks l

Click to Hide Offsets

[ Clear All Offsets to Zero l [ Clear All Offsets on All Pods to Zero l

Channel Threshold Offset Effective Threshold
— 1057 1] 750mV + |0\.r B[] [+ [ = 750mv
[om/t ]| 750 my |0\.r B[] [+ [ = 750mV |5
[2/f] 750mV + |0\.r B[] [+ [ = 750mv
[2m/t] 750mV + |0\.r B[] [+ [ = 750mv
[4s/f] 750mV + |0\.r B[] [+ [J = 750mv
I Aot L TR . L1 =1 1 =..730m\....T
Threshold offset for master and third samples on Channel 0 of Pod 1

Threshold offset for second/fourth samples on Channel 0 of Pod 1

For Quad-sampled channels, the Threshold Voltage range available in the above dialog box is
from -4 to +4 V unlike the threshold voltage range of -5 to +5 V for Master sampled channels.

¢ Set the threshold offsets for the channels and click Done.
5 Adjust the state sampling positions independently for the four samples

This allows you to set independent sampling positions for Read rising, read falling, write rising,
and write falling edge captures.

You use the Eye Scan - Sample Position and Threshold Settings dialog box to set the sampling
positions. (see To automatically adjust state sampling positions and threshold voltages or To
manually adjust state sampling positions).

H Eye Scan - Sample Position and Threshold Settings EI@
@ x /} ],1 f:J LR % E E @ | Snap markers to eye center [] Click to move markers

| Clock | Chip Select | Command and Address | Data Read | Data Write |

Busses/Signals -8ns -7ns -6ns -35ns -4ns -3ns -2ns -1ns ins 2ns 3ns 4ns 5ns 6ns 7ns 8ns Sample Pasition/Threshold
1 [ I ' 1 [ I ' 1 [ I ' 1 [ I I ' 1 [ I ' 1 [ I 1 I ' 1
DM_W tSample = 0s avg.
DQS_W_0 tSample=0s

DATA_W_7-0_Rise tSample =05 avg.

DATA_W_7-0_Fall tSample =05 avg.

DQS_W

—(—A—(—(—«

tSample =0s
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6 Set threshold offsets for clock channels of quad-sampled pods

The pods that you set as quad-sampled have their associated clock channel set to dual
thresholds (dual-sampled). Only the clock bit of the odd pod in a quad-sampled pod pair is
available. You can set two threshold offsets for this clock channel. Notice that in the following
screen, the clock channel of pod1 is available from the quad-sampled pod pair (pod 1 and pod 2)
and this clock channel is dual-sampled.

Clocks | Slot A Pod 8
Clock Thresholds Threshold: HSTL Threshold: HSTL |
Master Clock Master Clock |
151&1312111093755-13210151&1312111093755&3210
6 |16 Mo probe defined ﬂﬂﬂﬂﬂnﬂﬂnn
JEEIJS s|s|s|s|s|s|s|s] s]s|ss] 5] 5]s]s] s | | | | |s]s|s]s]s]s]s] 5] 5|5
W

There are a few exceptions to the availability of two samples and two clock thresholds for
quad-sampled clock channels. These exceptions are:

In case of a mulit-card set, the second and third U4164A modules support four samples
per clock bit when all four pods are set to Quad Sample.

If you set a quad-sampled clock channel as Differential, then this clock channel provides
only one clock threshold instead of two thresholds. Differential signals do not have Dual
Thresholds.

a Click the Clock Thresholds button displayed under the Clocks column in the Buses/Signals
tab.

b The Threshold Settings for Clock Channels dialog box is displayed. For a quad-sample clock
channel, you can set two clock thresholds. Note that in some cases the clock bit can be used
as a clock qualifier input. The indication of Clock Qualifier tells you which of the clock
thresholds will be associated with the clock qualifier input.

HThreshoId Settings for Clock Channels | = '@

[Apply the first channel’s settings to all clocks| Clear All Offsets to Zero|

[Clear All Offsets on All Pods to Zero|

Slot A Pod 6 Clock
RSTL | somv (B[] [+] U

+Offset OV & -] [+ U = 750 mv
Slot A Pod 7 (Second Sample) Clack Qualifier
RSTL | somv (B[] [+] U

+Offset OV & -] [+ U = 750 mv
Slot A Pod 7 (Master Sample) Clock
RSTL | somv (B[] [+] U

+Offset OV & -] [+ U = 750 mv

m

| Cone | [ Cancel |

¢ Click Done to confirm threshold settings.
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See Also - “Quad Sample Sampling Clock Mode" on page 110
“State Mode Sampling Option" on page 540
To set up the state sampling clock
The state clock should be set to match the clock signal on your device under test. Some logic
analyzer models support only a single clock and some support multiple clocks as well. Clocks can be
as simple as a single rising edge, or a complicated combination of edges and highs or lows. The logic
analyzer can handle clock signals comprised of up to four lines in case of multiple clocks.
Clock Mode: [Master "’]
Pod1.2  Podi.d Clack Descrigtion
Clock: ClkF Clk3 Clk4 Clk3 Clk2 Clk1
Activity: u u u u u u
Mazter: O 3 X ff x ¥ 1 [ X =[ & ¥[|CkITANDClk3=1 AND Clk7=0

The following sections provide details on a single clock and multiple clocks for logic analyzers.

Single Clock
In case you select the Single Clock sampling option or the logic analyzer supports only a single
clock, the state sampling clock input is always from Pod1 of the logic analyzer. You cannot use the

signals from other pods clock inputs as the sampling clock inputs.
You can choose the sampling to occur on rising, falling, or both edges of the input clock signal.

State Optionz - Specify when the logic analyzer should acquire zamples
S ampling Dptions: | Single Clock, Full Channel, 350 MHz to 125 MSps |
v] (O AND @ OR Clock Qualifiers

[ Eye Scan: Sample Positionz and Thresholds. .

Clock Mode: [ hd azter

Clock Descrigtion

Pod: Pod 1.4

Clock: Clk4

Activity: H

haster: ooy k1T AMD [Clk2=1 OR Cli3=0]

The clock qualifiers available in a single clock setup can be set with the "AND"/ "OR" conditional
operators with the state clock qualifiers to add conditions and completely describe the clock as a

combination of edges and highs or lows.

State Options - Specify when the logic analyzer should acguire zamples

Sampling Options: [Single Clock, Full Channel, 350 tMHz o 12.5 MS5ps T]

[ Eve Scan: Sample Positions and Threzholds...

Clock Mode: [Master -] 1 AND @ OR  Clock Qualifiers

Paod: Pod 1.4 Clock Description
Clack: Clkd Clk3 Clk2 ClkA

Activity:
Cl1t AMD [Clh2=1 OR Clk3=00R Clk4=1)
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Multiple Clocks (applicable to U4164A and 16860-series logic analyzers only)

If your logic analyzer model supports multiple clocks, you can select the Multiple Clocks sampling
option to set multiple clocks.

When setting multiple clocks, you can use the signals from multiple pods' clock inputs (Pod 1, 2,
3, and 4) as the sampling clock inputs. It is not restricted to pod 1 only.

Depending on model, your logic analyzer may have more pods. However, only the clock lines on
the first 4 pods can be used to generate the state clock signal. Clock lines on extra pods can be
used like normal data lines.

You can choose the sampling to occur on rising, falling, or both edges of these multiple clock
input signals.

The multiple clocks that you set are used in an Ored combination. For a master/slave clock
description, an Ored master and Ored slave combination is used.

Sampling Options: [Mu|tip|e Clocks, Full Channel, 350 MHz to 0 MSps v] [ Eye Scan: Sample Pogitionz and Thregholds...
Clock Mode: [Master.-’SIave.n’D BN v] [] &dvanced Clocking

Pod: Pod 1.4 Clock Description

Clock: Clk4 Clk3 Clk2 Clk1

Activity: 5 5 5 5]

Master: 3 = k2T OR Cldt I_"\

Slave: b [Clk3LY AMD [Clk2=0]] \

Keysight Logic and Protocol Analyzer User Guide

~
Multiple master clocks

Slave clock

Note on Overlapping Multiple Clocks

When setting up multiple clocks, do not define overlapping ORed clocks, that is the clocks
occurring on top of each other. An example of overlapping clocks is to set a clock on clock 1
on both edges and on clock 2 on both edges where the edges of clock 1 and clock 2 occur at
or near the same instant in time. In such a situation, an error is displayed for such a clocking

setup.

If the input clock edges from your DUT are faster than the highest speed allowed in multiple
clocks, you will get an error or a warning message. In such a situation, measurements may be
available but there is a risk of some missing data. You can use the Single Clock option in such a
situation.

Emyii ght Logsc wnd Protocol An e - 'A.l.".\rmr.g =

Logic Analyzer-1: Master Clock: Per state clock frequency exceeded
By mamurn icensed fre quency (350 MHZ) ak least 37411 times,

QK

You can set a maximum of two qualifiers for each clock in a multiple clock description.
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You can set up complex clock description using the Advanced Clocking feature available with
multiple clocks. For instance, you can use a specific clock channel both as an edge and a qualifier
in the same clock description or set different qualifiers for different clocks.

To set up state sampling clock

1

Attach logic analyzer pods to your device under test. Clock signals must be connected to the
clock lines on pods 1 through 4.

From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....
Select State - Synchronous Sampling. The State Options area becomes active.

Select Single Clock or Multiple Clocks from the Sampling Option listbox. Only the U4164A and
16860-series logic analyzers have this listbox as these analyzers support multiple clocks.

Select the state clock mode (see page 99). Most measurements use only the master clock.

Set up a clock description to match the clock(s) in your device under test. A clock description
must have at least one edge.

Symbols DES

X1 Don't care. Clock line not used in this clock.
Rising edge.

Falling edge.

Both edges.

1] Qualifier - high.

o ] Qualifier - low.

Note on adjusting the clock and qualifier's setup and hold time

In Synchronous sampling, the input logic signals need to be stable for a specific period of time
before the clock qualifier event and for a specific period of time after the clock qualifier event.
These time periods are called clock qualifier setup time and clock qualifier hold time
respectively and vary based on the model of your logic analyzer. These time period
requirements need to be met to ensure that the logic levelis properly interpreted. When these
time requirements are not met, it can result in missed clocks and measurements are not
captured.

For instance, when the clock and clock qualifier transition at the same time, there may not be
enough setup time for the clock qualifier resulting in missing out some samples that should
have been captured on the occurrence of the clock event.

In such a situation, you can manually adjust the delay value for the clock qualifier channel to
provide enough setup time as per your logic analyzer model. You can use the Signal Deskew
tool to do this. This tool is accessible by selecting Tools > External Applications > Signal
Deskew Tool from the Logic and Protocol Analyzer GUI's menubar.

To know about the clock and clock qualifier setup and hold time requirements for your model
of logic analyzer, refer to your logic analyzer's specifications.

“Setting up the State Sampling Options for a U4164A Logic Analyzer" on page 542
“Setting up the State Sampling Options in U4154A Logic Analyzer" on page 547
“Setting up the State Sampling Options in U4154B Logic Analyzer" on page 551
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“Selecting the State Sampling Clock Mode" on page 99
“To automatically adjust state sampling positions and threshold voltages" on page 128

To set up advanced clocking

If you want to specify more complex clock setups than you can with the normal Master or Slave
selections (for example, if you want to use a specific clock channel both as an edge and a qualifier in
the same clock description), you need to use advanced clocking.

N WwoN -

The advanced clocking feature is only available for logic analyzers that support multiple
clocks, that is, the U4164A and 16860-series logic analyzers.

From the menu bar, select Setup>(Logic Analyzer Module)>State/Timing (Sampling)....
Select State mode. The state options become selectable.
Select the Multiple Clocks option from the Sampling Option listbox.

Next to the clock mode, the Advanced Clocking checkbox becomes visible. Select this checkbox.
The clock controls are replaced by a Master Clock button. In case of Master/slave clock mode,
the clock controls are replaced by two buttons - Master Clock and Slave Clock.

State Options - Specify when the logic analyzer should acquire zamples

Sampling Options: [Multiple Clockz, Full Channel, F00 MS5ps to 0 MSp: -

Clock Mode: [Master v] Advanced Clocking
Pot: Pod 1.4 Pod 1.2 | Pod 1.1
Clock: Clk4 Clk3 Clk2 Clk1

Activity: | | U |
haster: | Master Clock. .. Chk1t

Select Master Clock... or Slave Clock... button as appropriate to set advanced clocking options
for master clock(s) or slave clock(s).

In the Advanced Clocking Setup Dialog (see page 422), choose settings as appropriate for clock
edges and their qualifiers.

Clock channels can be used both as primary clocks and as clock qualifiers.

Clock gualifiers can be set with "And" or "Or" conditional operators.

Different qualifiers can be set for different clocks.

Click OK to close the dialog. The clock description in the Analyzer Setup window updates as per
the clock definition in the Advanced Clocking Setup dialog.

If you un-check the Advanced clocking checkbo, all qualifiers that you set are erased from
the clock description.

Pod and Channel Naming Conventions (see page 361)
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To automatically adjust state sampling positions and threshold voltages

When adjusting the state mode sampling position with eyescan, the logic analyzer looks at signals
from the device under test, figures out the threshold voltage that results in the widest possible data
valid window, then figures out the location of the data valid window in relation to the sampling clock,
and automatically sets the threshold voltage and sampling position.

Because eyescan automatically sets the sample position on individual channels, it can correct for the
small skew effects caused by probe cables and circuit board traces. This makes the logic analyzer's
setup/hold window smaller and lets you accurately capture data at higher clock speeds.

You use the Eyescan feature with the U4154A/B Logic Analyzer and
16850-series logic analysis system to automatically adjust sampling positions
and threshold voltages on individual channels. Refer to the topic “Setting up and
Running Eyescans in Logic Analyzers" on page 567 to know more about the
eyescan feature.

To manually adjust state sampling positions

See Al