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Introduction

The Keysight Technologies, Inc. N8839A hybrid memory cube (HMC) compliance test software
provides a fast and easy way to test, debug, and characterize your HMC designs. The application’s
tests are based on the HMC Specification as defined by the HMC Consortium. N8839A also features a
user-friendly setup wizard and a comprehensive report that includes margin analysis.

HMC is an evolutionary upgrade to DDR3 memory systems, offering significant bandwidth
performance while using less power. HMC achieves these advances through a combination of high
speed logic process technology and a stack of through-silicon-via (TSV) bonded memory die. It
operates at up to 30 Gb/s.

Signal integrity is crucial for memory system interoperability. Reference clock jitter measurements
help ensure that jitter is well within the specifications, which is vital for reliable and interoperable
modular memory systems. Critical electrical and timing characteristics of other signals ensure the
memory system functions correctly and stays error free.

The HMC compliance test application is compatible with the Keysight Infiniium Z-Series digital storage
oscilloscopes.

Comprehensive Test Coverage

With the HMC compliance test application, the same oscilloscope you use for everyday debugging
can be used to perform automated testing and margin analysis based on the HMC specifications.
N8839A automatically configures the oscilloscope for each test and provides informative results.
It includes margin analysis indicating how close your device comes to passing each specification.
Traditionally, some of the difficulties with testing have included connecting to the target device,
configuring the oscilloscope, performing the tests, and analyzing the measured results. The HMC
compliance test application does most of this work for you.

Features

The N8839A compliance test application offers several features to simplify the validation of your
designs:

- Complete test coverage on transmitter voltage, jitter, signaling rate, and return loss

measurements

- Enhanced execution speed to minimize compliance test time
User-selectable tests and configurations based on HMC Specification-defined data rates
Test framework that provides powerful characterization through multiple trials, showing a full
array of statistics for each measurement and returning the worst measurement value
Offline setup for compliance testing on saved waveform files from the oscilloscope
Switch matrix option to enable simultaneous connection of multiple data lanes
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Easy Test Definition

N8839A enhances the usability of Keysight Infiniium oscilloscopes for testing HMC devices. The
Keysight automated test framework quickly guides you through the steps required to define the
setup, perform the tests, and view the test results. You can then select a category of tests or
specify individual tests. The user interface is designed to minimize unnecessary reconnections,
saving time and minimizing potential operator errors. Save the tests and configurations as
project files and recall them later for quick testing and review of previous results. Clear menus
make it easy to perform tests with minimal mouse clicks.

File View Tools Help
D || e »®5F I |

SetUp |Se|ectTests I Configure I Connectl Fun Tests I Automation I Results | Himl Reportl

Test Environment Setup

SetlUp

—Device Under Test (DUT)

— Measurement O plion
Select Tests & HMC 21125 Ghis —Scope Channel Pair———
" HMC 2.1 15.0 Gbis " Real Edge
" HMC 21 25.0 Gbis + Channels 1and 3
Configure " HMC 21280 Gbls " Channels 2 and 4

€ HMC 2.1 30.0 Gbis

—Multi-Lane Oplion

i k —
o REFCLE  Switch Matrix
&+ 125 MHz ™ Four Diff Probe Pairs
" 156.25 MHz * Single Lane
Run Tests = 166.67 MHz
" 3125 MHz Select Lane Number
’]Laneﬂ LI
— Test Report Comments (Optional)
Device |dentifier: User Description:
|{SELECT OR TYPE) ~| |{SELECT OR TYFPE) |
Comments:
InfiniiSim Setup | Set Channel skew Sa"’f’ds';";;"’f“f”‘
I 0 Tests |F0||0w instructions to describe your test environment Connection: UNKMOWN | A

Figure 1. N8839A HMC application test setup screen.
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Configurability and Guided Connection

The HMC compliance test application provides test setup flexibility, including voltage,

jitter, signaling rate, and vector network analyzer return loss measurements. Once tests are
configured, the connection page displays the connection diagram for the selected tests. You
can run the selected tests until the stop condition is met. The application then saves the

worst-case conditions and helps you locate the anomalies in the signals.

| File View Tools Help

D d|l 2751 |2 &0

Task Flow _

SetUp

Select Tests

Configure

Connect

Run Tests

setUp Select Tests |Conﬁgure I Connectl Run Tests I Automation | Results I Himl Reportl

E|D ) HMC 2.1Tests
=[] Main Voltage Measurements (pattern: Square 64)

----- []© DC Commen Mode Output Voltage Test
----- [0 © AC Common Made Noise - Square Wave
----- [[]© Differential Peak to Peak Output Voltage Test

=[] © Jitter and Signaling Rate Measurements (pattern: PRES15)

----- [[]© AC Common Mode Moise - PRES
----- O Signaling Rate

EID ) Return Loss PNA/ENA Measurements

[]© Differential Output Return Loss
“[] © Commen-mode Output Return Loss

(Click a test's name to see description)

Limit Set: HMC 2. 1 Test Limit

1Tests |Check the test(s) you would like to run |Connecﬁor1: UNKNOWN |

Figure 2. The Keysight automated test engine filters the test selection based on the test setup. Easily
select individual tests or groups of tests with a mouse click.

®
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Comprehensive Results Analysis

In addition to providing measurement results, the HMC compliance test application reports
how close your device is to the specified limit. The level at which warnings are to be issued can
even be specified. A full array of statistics for each measurement is provided, and worst-case
conditions to extensively test the performance of the device can be saved.

.e View Tools Help
D || "2 |

Task Flow | setUp I Select Tests | Configure | Connect Run Tests IAutcmah’on | Results I Html Reportl

-y

1 test will be —Store Mode

run.
During run, store details forIWorst VI trials {up to 25)
1 physical setup !

will be used. . .
Select Tests Run Until
Current Run tests N Times

- Numberofruns:IZ E: [~ Pause

Connection:
LINKNOWN [~ send email [~ Onevent
- Store: details for up to 25 worst trials {margin) -

-Run tests: up to 2 times
Start - Repetition configuration:
M Times: Specify N using the ‘Mumber of runs' control. Pause in
= | between runs using the 'Pause’ control.

1 Tests |Ched( the test(s) you would like to run |Conr1ech'or1: LINEMCWM | A

Figure 3. The Repetitive Run feature allows you to run the selected tests until the stop condition is met,
enabling you to extensively test the performance of your device.
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Test Name. [ actual val [ Margin [ Pass Limits
/ DC Common Mode Qutput Voltage Test 480.13 mV 16.9%  392.85mV <= VALUE <= 509.85mV
/nc Common Mode Noise - Square Wave 25.48 mvV 49.0%  VALUE <= 50.00 mV
/ Differential Peak to Peak Output Voitage Test 830 mv 29.1%  750mV <= VALUE <= 1025V
/TR _RISE 51.330ps 541.6% VALUE >=8.000 ps
/X FALL 51.120 ps 539.0% WVALUE >=8.000 ps
X AC Common Mode Noise - PRES 20.96 mV VALUE <= 12.00 mV
{ Signaling Rate 27.999797953 Ghps  46.4%  SignalingRateMin bps <= VALUE <= SignalingRateMax bps
/ DCDTx 3.8mUl 89.1%  VALUE <= 35.0 mUl
S RITx 135.9 mUI 9.4%  VALUE <= 150.0 mUT
A T1Tx 265.1mUL 5.3%  VALUE <= 280.0 mUI
< | I ) P
Details: DJ-Tx
/ Trid1 ]
Parameter [ vale |
Pass Limits <= 150.0 mUL Laned Measurement
B restec ok B
Actual Value 128.9 mUI

Lane0
Lane) Measurement  (See image)

W) 6 Tests |11 resuits shown. [Himl Report] tab shows detals  Connection: UNKNOWN AI

Figure 4. The HMC test application documents your test parameters, pass or fail status, test specification
range, measured values, and the pass/fail margin.

&
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Thorough Performance Reporting

The HMC compliance test application generates thorough HTML reports that capture the
performance, status, and margins of your device. Details are available for each test, such as the
test limits, test description and test results - including saved waveforms. In addition, the pass/
fail margin is indicated to provide further insight. N8839A also captures screen shots of critical
measurements for your reference and documentation, in a report that is suitable for printing
and sharing with your vendors, customers, and colleagues.

KEYSIGHT

TECHNOLOGIES

Hybrid Memory Cube App Test Report

Overall Result: |F:\| %

Test Configuration Details
Device Description
Speed Grade HMC 2.1 28.0 Gb/s
Switch Option Single Lane
ChanPair Channels 2 and 4

( Test Session Details

|Il1ﬁl1iil.l'n SW Version | 05.51.0002
|Il1ﬁl1iil.l'n Model Number | DSOX93204A

|linfiniium Serial Number  |[MY 12345673
|lApplication SW Version  |(0.99.9010

|Debug Mode Used liNo
(\Compliance Limits (official)||HNC 2.1 Test Limit
|Last Test Date ][2015-12-10 09:40:39 UTC -07:00

Summary of Results

Test Statistics

Failed| [l
Passed| 10
Total| 11

# . -
Pa Failed |Trials Test Name Actual Value Margin |Pass Limits
DC Common Mode Qutput o _ _
J o 1 \oltage Test 49013 mv 16.9 % |392.85 mV == VALUE == 509.85 mVv

Figure 5. The HMC test application generates a summary report where your device’s test results can be
seen quickly and clearly.
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Extensibility

It is easy to add additional custom tests or steps to the test application using the User Defined
Application (UDA) development tool (www.keysight.com/find/uda). UDA simplifies the
development of functional Add-Ins that can be plugged into the HMC software application.
Add-Ins may be designed as:
- Complete custom tests (with configuration variables and connection prompts)
- Custom steps such as pre- or post-processing scripts, external instrument control, and
your own device control

File View Tools Help

New Project...
Open Project...

Save Project
Save Project As...
Export Resulte

Print...

Page Setup...
Print Preview...
Recent Projects

Exit

Figure 6. Importing a UDA Add-In into your test application.

SetUp SelectTests IConﬁmre I Connect | Run Tests |

=[O All Tests

#--[J O Electrical Tests

EID O Timing Tests

EIE O User Defined
o O My Custom Test
[ O My Custom Step
,,,,,, O My Post-processing Step
[ ©O My External Instrument Control
R [Vl O My Device Control

Figure 7. UDA Add-In tests and utilities in your test application.

@
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Automation

Completely automate the execution of your application’s tests and Add-Ins from a separate
PC using the included N5452A Remote Interface feature. (Download the free toolkit from:
www.keysight.com/find/scope-apps-sw). Create and execute automation scripts inside the
application using a convenient built-in client. The commands required for each task may be
created using a command wizard or obtained from the Remote Hints accessible throughout the
user interface. Using automation, accelerate complex testing scenarios and automate manual
tasks such as:

- Opening projects, executing tests, and saving results

- Executing tests repeatedly while changing configurations

- Sending commands to external instruments

- Executing tests out of order

Combine the power of built-in automation and extensibility to transform your application into a
complete test suite executive.
- Interact with your device controller to place it into desired states or test modes before test
execution
- Configure additional instruments used in your test suite, such as a pattern generator and
probe switch matrix
- Export data generated by your tests for post-processing using your favorite environment,
such as MATLAB, Python, LabVIEW, C, C++, or Visual Basic
- Sequence or repeat the tests and Add-In custom steps execution in any order for complete
test coverage of the test plan

SetUp | Select Tests | Configure | Connect | Run Tests Automation | Resuits | Hemi Report |
Execute commands from: (+ Script ( Files Start | Settings... |
Commands... I == Configure signal data rate == ~
SetConfig TestMode' '6Gbps’ —

Save As... | .
== Connect to external instrument ==

ConnectAppTolnstrument 'Instrument=PatternGen:Address =192, 168.0.2'

== Send commands to Pattern Generator through Add-In ==
SelectedTest -5000
Run

=2 Run compliance tests ==
SelectedTest 1001, 1002, 1005
Run

== Run custom analysis using Matlab through Add-In ==
SelectedTest -2001
Run|

Figure 8. Remote programming script in the Automation tab.


http://www.keysight.com/find/scope-apps-sw
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Automation (Continued)

Compliance app + Automation engine

UDA add-in
- Custom test/Steps
- Post processing

UDA add-in
- DUT control
- Instrument control

DUT or external
instrument control

Pattern
generator

Live signals

Custom tests/Steps
or post processing

Figure 9. Combine the power of built-in automation and extensibility to transform your application into a
complete test suite executive.
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Switch Matrix

The Keysight Switch Matrix software option for the conformance application, used together
with Switch Matrix hardware, enables fully-automated testing for multi-lane digital bus
interfaces. The benefits of this automated switching solution include:
- Eliminating reconnection, saving time and reducing errors by automating test setup for
each lane of a multi-lane bus
- Maintaining accuracy with the use of unique PrecisionProbe or InfiniiSim to compensate for
switch path losses and skew
- Customizing tests using a remote programming interface and the UDA tool for device
control, instrument control, and test customization. For more information about the
switching solution and configuration, visit www.keysight.com/find/switching and see the
Keysight application note, Using Microwave Switches When Testing High Speed Serial
Digital Interfaces, publication number 5991-2375EN.

Figure 10. Automated testing for multi-lane digital bus interface through a switching solution.

Requirements and Compatibility

Test performed

The Keysight HMC compliance test application covers voltage, jitter, signaling rate, and return
loss measurements defined in the HMC Specifications. The application helps you test all HMC
devices for compliance while using a Keysight V- or Z-Series Infiniium oscilloscope. These tests
help you perform extensive validation beyond the test specification.

System device requirements

Voltage measurements require a Square 64 test pattern. Jitter and signaling rate measurement
require a PRBS 15 test pattern. A vector network analyzer is required to complete return loss
measurements.


http://www.keysight.com/find/switching
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Recommended Oscilloscopes

The HMC compliance software is compatible with Infiniium Series oscilloscopes with
Windows 7 and operating software revision 5.52 or higher. For oscilloscopes with earlier
revisions, free upgrade software is available at www.keysight.com/find/scope-apps-sw.

Data rate Minimum bandwidth Minimum scope channels Description
Up to 30 Gb/s 45 GHz 1 /-Series oscilloscope

Note: Infiniium 90000A and V-Series oscilloscope can be used for lower than 30 Gb/s data rate operation.

Ordering Information

Software options

Application License type Infiniium V-, Z-Series  Infiniium 90000 Series
Hybrid memory cube Fixed Factory-installed ~ N8839A-1FP DS090000-089
(HMC) compliance User-installed N8839A-1FP NBB39A-1FP
Floating  Transportable NB8839A-1TP NB8839A-1TP
Server based N5435A-101
EZJIT+ jitter analysis Fixed Factory-installed ~ N5400A-1FP DS090000A-004
software (included in User-installed N5400A-1FP N5400A-1FP
DSA model) Floating  Transportable N5400A-1TP N5400A-1TP
Server based N5435A-001
Serial data analysis Fixed Factory-installed  E2688A-1FP DS090000A-003
software (included in User-installed E2688A-1FP E2688A-1FP
DSA model) Floating  Transportable E2688A-1TP E2688A-1TP
Server based N5435A-003
InfiniiSim advanced Fixed Factory-installed ~ N546bA-TFP DS090000A-014
(optional) User-installed N5465A-1FP N5465A-1FP
Floating  Transportable N5465A-1TP N5465A-1TP
Server based N5435A-027
Switch matrix Fixed Factory-installed  N8890A-1FP DS90000-097
(optional) User-installed N8890A-1FP N8890A-1FP
Floating  Transportable N8B9I0A-1TP N8B9IOA-1TP
Server based Nb435A-124

Related Literature

Publication title

E2688A, N5384A High-Speed Serial Data Analysis and Clock Recovery Software
For Infiniium Oscilloscopes - Data Sheet

Publication number
5989-0108EN

EZJIT Plus Jitter Analysis Software for Infiniium Oscilloscopes - Data Sheet

5989-0109EN

N5465A InfiniiSim Waveform Transformation Toolset for Infiniium Oscilloscopes -

Data Sheet

5990-4059EN

Infiniium Z-Series Oscilloscopes - Data Sheet

5991-3868EN

)
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www.axiestandard.org
ANV AdvancedTCA® Extensions for Instrumentation and Test (AXle) is an
- .A’e open standard that extends the AdvancedTCA for general purpose and
semiconductor test. The business that became Keysight was a founding
member of the AXle consortium. ATCA®, AdvancedTCA®, and the ATCA logo
are registered US trademarks of the PCI Industrial Computer Manufacturers
Group.

www.xistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the Web
L/(I inside your test systems. The business that became Keysight was a founding

member of the LXI consortium.

Www.pxisa.org

[\ ' 4 | PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a
l Al rugged, PC-based high-performance measurement and automation system.

Download your next insight

Keysight software is downloadable
expertise. From first simulation through
first customer shipment, we deliver the \ /

tools your team needs to accelerate from (

data to information to actionable insight.

Electronic design automation (EDA)
Learn more at

www.keysight.com/find/software

software

Application software

- Programming environments
Start with a 30-day free trial.

- Productivity software
www.keysight.com/find/free_trials
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.

Lower costs.

ASSURANCE PLANS

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

Keysight Services

www.keysight.com/find/service

Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.

www.keysight.com/find/n8839a
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For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas
Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 1800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100
Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)
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DEKRA Certified ISO 9001:2015
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