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Notices

© Agilent Technologies, Inc. 2011, 2012

No part of this manual may be reproduced
in any form or by any means (including

electronic storage and retrieval or transla-

tion into a foreign language) without prior
agreement and written consent from Agi-
lent Technologies, Inc. as governed by
United States and international copyright
laws.

Manual Part Number
M9502-90005

Edition
Fifth Edition. May 2012

Agilent Technologies, Inc.
5301 Stevens Creek Blvd.
Santa Clara, CA 95052 USA

Microsoft® and Windows® are U.S. reg-
istered trademarks of Microsoft Corpora-
tion.

MATLAB is a U.S registered Trademark of
The MathWorks, Inc.

AXle is a registered trademark of the AXle
Consortium.

Visual Studio is a registered trademark of
Microsoft Corporation in the United
States.

LabVIEW is a registered trademark of
National Instruments.

PXI® is a registered trademark of the PXI
Systems Alliance.

PICMG®, Compact PCI®, and
AdvancedTCA® are registered trade-
marks of the PCI Industrial Computer
Manufacturers Group.

PCI-SIG®, PCI Express®, and PCle® are
registered trademarks of PCI-SIG.

Intel® is a registered trademark of Intel
Corporation.

Sales and Technical Support

To contact Agilent for sales and technical
support, refer to the “support” links on the
following Agilent web resources:

www.agilent.com/find/axie-chassis
(product-specific information and sup-
port, software and documentation
updates)

www.agilent.com/find/assist (worldwide
contact information for repair and service)

Information on preventing damage to your
Agilent equipment can be found at
www.agilent.com/find/tips.

Declaration of Conformity

Declarations of Conformity for this prod-
uct and for other Agilent products may be
downloaded from the Web. Go to
http://regulations.corporate.agi-
lent.com/DoC/search.htm and click on
“Declarations of Conformity.” You can
then search by product number to find the
latest Declaration of Conformity.

Warranty

The material contained in this document
is provided “as is,” and is subject to being
changed, without notice, in future edi-
tions. Further, to the maximum extent per-
mitted by applicable law, Agilent disclaims
all warranties, either express or implied,
with regard to this manual and any infor-
mation contained herein, including but not
limited to the implied warranties of mer-
chantability and fitness for a particular
purpose. Agilent shall not be liable for
errors or for incidental or consequential
damages in connection with the furnish-
ing, use, or performance of this document
or of any information contained herein.
Should Agilent and the user have a sepa-
rate written agreement with warranty
terms covering the material in this docu-
ment that conflict with these terms, the
warranty terms in the separate agreement
shall control.

Technology Licenses

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

Restricted Rights Legend

U.S. Government Restricted Rights. Soft-
ware and technical data rights granted to
the federal government include only those
rights customarily provided to end user
customers. Agilent provides this custom-
ary commercial license in Software and
technical data pursuant to FAR 12.211
(Technical Data) and 12.212 (Computer
Software) and, for the Department of
Defense, DFARS 252.227-7015 (Technical
Data - Commercial Items) and DFARS
227.7202-3 (Rights in Commercial Com-
puter Software or Computer Software
Documentation).
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Safety Information

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 instruc-
tions in the product manuals violates
safety standards of design, manufacture,
and intended use of the instrument. Agi-
lent Technologies assumes no liability for
the customer's failure to comply with
these requirements.

General

Do not use this product in any manner not

specified by the manufacturer. The protec-

tive features of this product must not be
impaired if it is used in a manner specified
in the operation instructions.

Before Applying Power

Verify that all safety precautions are
taken. Make all connections to the unit
before applying power. Note the instru-
ment's external markings described under
“Safety Symbols”.

Ground the Instrument

Agilent chassis’ are provided with a
grounding-type power plug. The instru-
ment chassis and cover must be con-
nected 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 out-

let. Any interruption of the protective
(grounding) conductor or disconnection of
the protective earth terminal will cause a
potential shock hazard that could result in
personal injury.

Do Not Operate in an Explosive
Atmosphere

Do not operate the Agilent module/chas-
sis in the presence of flammable gases or
fumes.

Do Not Operate Near Flammable
Liquids

Do not operate the Agilent module/chas-
sis in the presence of flammable liquids or
near containers of such liquids.

Do Not Remove Instrument Cover

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

disconnect the power cable and any exter-
nal circuits before removing the instru-
ment cover.

Cleaning

Clean the outside of the Agilent mod-
ule/chassis with a soft, lint-free, slightly
dampened cloth. Do not use detergent or
chemical solvents.

Keep away from live circuits

Operating personnel must not remove
equipment covers or shields. Procedures
involving the removal of covers and
shields are for use by service-trained per-
sonnel only. Under certain conditions,
dangerous voltages may exist even with
the equipment switched off. To avoid dan-
gerous electrical shock, DO NOT perform
procedures involving cover or shield
removal unless you are qualified to do so.

DO NOT operate damaged equipment

Whenever it is possible that the safety
protection features built into this product
have been impaired, either through physi-
cal damage, excessive moisture, or any
other reason, REMOVE POWER and do
not use the product until safe operation
can be verified by service-trained person-
nel. If necessary, return the product to an
Agilent Technologies Sales and Service
Office for service and repair to ensure the
safety features are maintained.

DO NOT block the primary
disconnect

The primary disconnect device is the
appliance connector/power cord when a
chassis used by itself, but when installed
into a rack or system the disconnect may
be impaired and must be considered part
of the installation.

Do Not Modify the Instrument

Do not install substitute parts or perform
any unauthorized modification to the prod-
uct. Return the product to an Agilent
Sales and Service Office to ensure that
safety features are maintained.

In Case of Damage

Instruments that appear damaged or
defective should be made inoperative and
secured against unintended operation
until they can be repaired by qualified ser-
vice personnel.

Agilent M9502A/M9505A AXle Chassis User Guide

Cautions

Do NOT block vents and fan exhaust: To
ensure adequate cooling and ventilation,
leave a gap of at least 50mm (2") around
vent holes and particularly around the
sides of the chassis. For benchtop use,
provide adequate area ventilation to dissi-
pate chassis exhaust heat.

Do NOT operate with empty slots: To
ensure proper cooling and avoid damaging
equipment, fill each empty slot with an
AXle filler panel module.

Do NOT stack free-standing chassis: For
benchtop use, do not stack chassis.
Stacked chassis should be rackmounted.
Exception—the bumpers, if installed on
both chassis, are designed to safely stack
one M9502A atop an M9502A or M9505A.

All modules are grounded through the
chassis: During installation, tighten each
module's retaining screws to secure the
module to the chassis and to make the
ground connection.

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

WARNING

A WARNING notice denotes a haz-
ard. It calls attention to an operating
procedure or practice, 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 Symbols

Products display the following symbols:

G e >

Refer to manual for
additional safety
information.

Earth Ground.

Chassis Ground.

Alternating Current (AC).

Direct Current (DC).

Standby Power. Unit is not
completely disconnected
from AC mains when
power switch is in standby
position

Indicates that antistatic
precautions should be
taken.

Operate the 2-slot and
5-slot AXle chassis in the
horizontal orientation. Do
NOT operate either
chassis in the vertical
orientation. Feet on the
supplied bumpers are for
resting the chassis in
transport or in storage—
not for operation.

@

The CSA mark is a registered trademark of
the Canadian Standards Association and
indicates compliance to the standards laid

out by them. Refer to the product Declara-

tion of Conformity for details.

ce

Notice for European Community: This
product complies with the relevant Euro-
pean legal Directives: EMC Directive
(2004/108/EC) and Low Voltage Directive
(2006/95/EC).

ISM

This is the symbol for an Industrial, Scien-

tific, and Medical Group 1 Class A prod-

uct.

N10149

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 Communica-
tion Act of 1992.

ICES/NMB-001

ICES/NMB-001 indicates that this ISM
device complies with the Canadian
ICES-001.

Waste Electrical and
Electronic Equipment (WEEE)
Directive 2002/96/EC

This product complies with the WEEE
Directive (2002/96/EC) marking require-
ment. The affixed product label (see
below) indicates that you must not dis-
card this electrical/electronic product in
domestic household waste.

Product Category: With reference to the
equipment types in the WEEE directive
Annex 1, this product is classified as a
“Monitoring and Control instrumenta-
tion” product.

Do not dispose in domestic household
waste.

To return unwanted products, contact your
local Agilent office, or see
www.agilent.com/environment/product
for more information.

p:4

Agilent M9502A/M9505A AXle Chassis User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vi

Agilent M9502A/M9505A AXle Chassis User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Contents

Documentation Map . ... i Xi

1 Introduction

AXle Chassis Description . ........ . i 2
M9502A 2-Slot AXle ChassisataGlance .............. ... ... .. ... ... oot 4
M9505A 5-Slot AXle ChassisataGlance .............. ... ... .. ... ... .. ... 5
AXle Embedded System Module (ESM). ...... ... ... . ... . . . . . 7
AXle Instrument Modules. . ... ... ... 8
ESD Precautions .. ...... ... 9
Power-Up and Power-Down . ....... ... .. .. .. . . 10
Circuit Breaker. . .. ... .. 10
ON/STANDBY Switch. ... ... e 10
Power Modes. . . ... 10

To PowerUpthe Chassis......... ... ... .. 1

To Power Downthe Chassis........... ... ... . ... 14
Chassis Firmware, IVl Driver, and |0 Libraries Matrix .......................... 14
Safety-Related Specifications. . ........... ... . ... .. . ... 15
Regulatory. ... .. 15
Operating Conditions . . ........ ... o 15
Chassis Weight . ... ... .. 15

AC Power Supply Requirements.............. ... .. i, 15
Chassis Power Dissipation ......... ... ... ... ... . .. 15

DC Power Supply Qutput. ... ... 15
Related Documentation ........ ... ... . .. . i 16
Product Warranty ........... .. e 16

2 Chassis Installation

Planning the Installation. .. ... ... ... ... .. . . 18
Basic Chassis Verification. .. ....... ... . ... ... ... .. .. . . . .. 18
Complete Installation. . ........ ... .. i 18

Installing Modules. . ......... ... 19
To Remove a Filler PanelModule . ............ .. ... ... ... .. ... ... ........ 19
TolnstallaModule:. . ... ... ... . 20
ToRemovea Module. ... ... ... .. . . . 23

Mounting the Chassis. . ....... ... i i e 25
Environmental and Power Considerations................................. 25
Rackmountingthe Chassis . ......... ... ... ... . .. . . .. . . . . 26

To Remove the Carry Handle and Bumpers from the M9502A.............. 26
Agilent M9502A/M9505A AXle Chassis User Guide vii

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



To Remove the Carry Handles and Bumpers from the M9505A ............. 27

SettingUpaHostPC...... ... 30

To Install Module Soft Front Panel and Device Drivers ....................... 30
Verifying Operation with Modules Installed . .. ........... ... ... ... ......... 30
Using the M9536A Embedded Controller LAN Ports............................ 31

Recommendations . ........ ... ... . 33
Using an external controller ...... ... ... .. . . . . . . 36
Using Multiple Chassis ........... ... e 36

3 Navigating the Web Interface

Launching the Web Interface .......... ... .. .. .. . . . . . . 40
Home Page . ... 40
MENU. . Y
LAN Configuration Page . .......... .. 42
Module Configuration Page. ........... ... . i 43
Trigger Routing Page . ... .. 46
Chassis Health Page ........ ... ... . 48
Configure Fan Control. . ... ... . . 49
Example of Chassis Fan Speed ......... ... ... ... ... .. .. ... ... 51

AXle Chassis Version Information and Fan Speed . .. ..................... 52

4 Using the Soft Front Panel

Starting the Soft Front Panel. . ... ... ... ... .. .. . . . . . . .. b4
SEP SCIEBNS . oo e b5
MoONItor SCrEBN . . ..ot 55
Configure Trigger Routing .......... ... ... . . . 56

b Features and Functions

Chassis Block Diagram .. ... ... . 60
Shelf Management Functions . .......... ... it 62
ToMonitor Fans:. .. ... 62
Current Speed Level . ... ... .. . 64
Dynamic Minimum Fan Level....... ... ... ... ... . . . . . .. 64
Adjust Current Speed Level and Dynamic Minimum Fan Level.............. 64

To Control Fan Speed:. . . . ... ... ... . . 64

To Monitor Chassis Temperature: . ........... .. ... .. 65

To Monitor Module Health: ....... ... ... . ... .. .. . . . . 66
PCle and LAN Switching (data transfer). . ........... ... ... i 67
Data Channels Explained . ........... .. ... i i 67
Implementing Fabric 2 ......... ... . 68

viii Agilent M9502A/M9505A AXle Chassis User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Maximizing Data Upload Speeds ............. ... . ... ... .. ... . . 68

PCle, LAN or Both? ... ... o 68
Chassis Synchronization and Triggering ............... ... ... 69
Synchronization .. ... ... ... 70
Available Clocks. . ... ..o 70
Selectinga Clock Bus Source . ......... ... ... . i 71
Usingthe Clocks. . ... . 71
LT T =T 13 72
Trigger ResoUrces . ...t 73
Crosspoint Switch . ... ... ... . . 74

TRIG. . . 76
STRIG .. 77
TRIGGER OUT . .. oo e e 80
MultiFrame Flags . . ... 81
MultiFrame SYNC. . . ... 82
MultiFrame Operation. . ........... .. 83
Shared Features. .. ... 83
INtercoONNECioN . . . ..o 84
To Connect a MultiFrame Chassis:. .. ........ . ot 8h

LVDS Local BUS . . ..o 86
Electronic Keying (E-Keying)........ ... .. . 86
E-Keying Process . ... 88

6 For Module Developers

Module TYPeS. . ..o 90
ATCA and AXle Requirements . . ...ttt i 91
OVBIVIBW. . . o 91
ATCA Requirements and Exceptions for AXle 1.0........................... 91
AXle Extensions to AdvancedTCA®. ... ... ... . ... ... 93
Chassis Backplane Connections ........... ... ... . . i 94
M9502A Backplane . ... ... ... 94
MI505A Backplane . ....... ... . 95
Zone 1 Connector Layout . ......... ... ... ... . . 96
Zone 1 Connector Usage. . ...t e 96
Zone T Pin ASSIgNMENtS . . ... ..o 97
Zone 2 Connector Layout . ........ ... ... ... ... 98
Zone 2 Connector Usage. . ...ttt 99
Zone 2 Pin ASSIgNMENtS . . .. ...t 100

71 Troubleshooting and Service

Updating the Chassis Firmware . ......... ... ... ... ... .. . . ... 104

Revision string numbering format ............. .. ... . L. 104

Troubleshooting. . ... 105

OVBIVIBW. . . 105

Agilent M9502A/M9505A AXle Chassis User Guide ix

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Normal Chassis Operating Behavior.............. ... ... ... ............ 106

Chassis Hardware Troubleshooting. .. ........... ... ... .. ... ... ......... 108
Chassis Fans . ... 108
Power Supply Unit (PSU) . ... 109
Embedded System Module (ESM).......... .. ... ... . L 110
User-Replaceable Parts . .......... ... i 112
To Replace the Power Supply Unit . .......... . ... .. . . . 113
To remove the PSU from the M9502A. .. ... ... ... ... ... ... .. ... ..... 13

To remove the PSU from the M9505A. . . ... .. ... ... .. ... ... .. ... ..... 115

ToReplacethe Fan Tray. . ... i e 119
To Replace the Embedded System Module .......... ... ... ... ............. 119
Memory Declassification Procedure. .......... ... ... ... . . i i 120

M9502A 2 slot AXle Chassis .. ... oot 120

M9505A 5 slot AXle Chassis. ... 121

Embedded System Module ......... ... . ... ... ... 122

Glossary

Agilent M9502A/M9505A AXle Chassis User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Documentation Map

Product [& -

website |- - oo

7 Agilent Techaologies.

Product
CcDh

oo an o nfomaten

Technical Support ¥

eX| Drivers & SWftware

Anplicnli.m Notes
Q
FAQs

orice & £

© mogt..
Agilgflt for details

s *

‘4 »
| Access to all DOCUMENTATION noted below |

Startup Guide Data Sheet User’s Guide

o Complete Installation
e Product . .
description * Detailed chassis
configurationand
* Connect hardware * Technical operating instructions
* Install software e specifications « Module developer's kit
* Verify operation — « Troubleshooting and
service instructions

e Unpack product
 Verify shipment

Chassis Web user interface (Web Ul) Web Ul help system

« Configuration
' Agilent Technologies ~ M9392A PXI

Vector Signal Analyzer
100 kHz to 26 GHz Self "
Soft Front Panel o Self tes

Vector Sopal
Ansyze soitont panel (SFF) 53
raphical use meriace (G
Prandes the phowr asks

Driver Help.
Online Support...

+ Touthe Sot Frot Panel

5 e Error reports

Visual Studio IVI Driver help system

[

_ -
ey Dress F1 with
e |

Y

Fie G e o W boo
Getpowerspectrum Method | sach

focus on Method | \* * Yiausim emm
fam Le® 3 .
“[enents. GetPowerSpectrum (fELSil

< UL b S R

vyl G

« [VI-COM and IVI-C driver
programmer’s reference

id G
ot noreReturns the spectrum, as compt
X les is Fitsize.

AR AN,

A g :rw"\...f‘\.r“"“«».j

B @

= E
Hie Locas Back Fowwd P Sigpre_Foun

. = o LabVIEW driver
Aglent Ma3s0 At Comrectionsi Coreris | S Fovaes | SetEomeciions T - )
[ — oy et programmer’s
TrputFrequency [ " Fortloss F 3 mommilo:s . Retums loss and frequency ofiset for the specified signal conditions and
1 squency pecified sigr
st N B e e s s
o ﬁ‘L‘L e B e e s reference
n S b s
) - PG
L Retuensloss 2 fraquency cffstfo th specfed signal condtions and .
sting. 8o £ .0 althe o par st oss o 3 & = s}
I - T o L s
e ek fesres]
10 veanaraif)® P -
R L.

Context Help insiument handle
A The instcment Hand that you bt o the Drve it o
with link to MDiver_IrtWihOptions fnctin. The handlo dentfes 3 pariclar

detailed VI e

information Th st clstrca ccopt e

ot e fomton i
redauly cole Us e s o ducid i ny sty
23] i ypassed e e o . o i T o

pton Explan Emor or Expain aring) gies mors nformt.on
=hout the eror dieplayed
status
The status bosean s ether TRUE ) o an eor. o FALSE
v (checkmark)for 70 o or 3 waring. The pop-up opton Explain
<

Agilent M9502A/M9505A AXle Chassis User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xii Agilent M9502A/M9505A AXle Chassis User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Agilent M9502A/M9505A AXle Chassis
User Guide

o
@oe-. 1
® Introduction

This chapter provides a brief introduction to the AXIe chassis.

AXle Chassis Description 2

M9502A 2-Slot AXle Chassis at a Glance 4
M9505A 5-Slot AXle Chassis at a Glance 5
AXle Embedded System Module (ESM) 7
AXle Instrument Modules 8

ESD Precautions 9

Power-Up and Power-Down 10
Safety-Related Specifications 15

Related Documentation 16

Product Warranty 16

This version of the M9505A/M9502A User Guide supports and describes features of the
chassis firmware revision 1.3.23 (and later). This version of firmware adds features that
were not available in previous firmware versions. These features include, but are not
limited to the following:

Support for E-Keying (see “Module Configuration Page” on page 43)

* Fan speed adjustable from 35 to 100 (previously it was 8 to 15) (see “Chassis Health
Page” on page 48 and the notes concerning “Configure Fan Control” on page 49)

* Ability to force the ESM to PCle Gen 1 speeds (see “Embedded System Module
(ESM)” on page 110)

To identify the chassis firmware revision, see “Home Page” on page 40

To update chassis firmware, IVI driver (including Soft Front Panel), and LabVIEW driver,
and get the most up-to-date documentation, refer to the Agilent AXle chassis web pages:

www.agilent.com/find/M9502A or www.agilent.com/find/M9505A
To update 10 Libraries Suite, go to: www.agilent.com/find/iosuite

Always use the latest version of chassis firmware, VI and LabVIEW drivers, and 10
Libraries Suite to get the best performance and latest features.

i Agilent Technologies 1
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1 Introduction AXle Chassis Description

AXle Chassis Description

The Agilent M9502A (2-slot) and M9505A (5-slot) AXIe chassis are modular
instrument chassis fully compatible with the AXIe 1.0 specification. They
allow multiple application-specific instrument modules to share a common
chassis frame, power supply, cooling system, PCI Express (PCle) Gen 2 data
bus, Gigabit LAN hub, local bus for module-to-module signaling, and host PC
connections. Multiple chassis may be interconnected for scalability, a feature
Agilent calls MultiFrame.

The full rack chassis provides (two or five) general purpose peripheral slots
that accept 1U AXIe instrument modules.

Each module slot is supplied with a Gen 2 x4 link (maximum of 2 GB/s data
rate per module) to the chassis primary data ‘fabric’ hub—a x8 PCle switch
and data bus.

Both chassis include a half-height Embedded System Module (ESM) which
manages chassis functions. The ESM provides all ATCA shelf manager
functions, plus these AXle extensions:

* provides host PC connectivity (Gen 2 PClIe x8 and/or Ethernet)

e sources timing signals (CLK100, SYNC and FCLK)

* routes STRIG (Star Trigger) to instruments through the backplane

* routes trigger signals through an external parallel trigger bus

e provides backplane PCle and Ethernet communication between modules

Other than a Power button and instrument status light, all monitoring,
control and communication with the chassis requires a host PC. This can be
an embedded controller such as the Agilent M9536A (a Windows®-based PC
specifically designed for use in an AXIe chassis) or remote (a rackmount,
desktop, or laptop PC).

The shared Gen 2 x8 PCle interface from the ESM to an external host PC
provides up to a 4 GB/s data rate shared among installed modules.

In order for a computer to serve as host PC, its BIOS must support enumeration of PCle
slots in the AXle chassis; many computers are not capable of enumerating a sufficient
number of PCle slots to ensure that slots in an external chassis are enumerated. Agilent
maintains a document listing the integrated, rack mount, desktop and laptop computers
that have been verified to properly enumerate PCle devices in the AXle chassis, at
www.agilent.com/find/axie-chassis.

For general host PC requirements, such as operating system and RAM requirements,
please refer to the M9502A/M9505A AXle Chassis Startup Guide.

For the ESM and for each other installed module, appropriate control
software and instrument drivers must be installed on the host PC.

2 Agilent M9502A/M9505A AXle Chassis User Guide
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AXle Chassis Description Introduction 1

The M9502A/M9505A AXle Chassis Startup Guide provides just the basics to
get you started with your AXle chassis. Provided in print with each new
chassis, it can also be viewed in PDF form on the Software and Product
Information CD. The Startup Guide includes:

* A high-level overview of the 2-slot and 5-slot AXIe chassis and basic
nomenclature

e Unpacking the contents and planning your installation
e Connecting to a host PC
* Loading chassis software

* Verifying basic chassis operation

This User Guide includes detailed instructions for chassis configuration,
operation and service. Chapters include:

e Chapter 1: Introduction
e Chapter 2: Installation
Installing Modules
Mounting the Chassis
Setting Up a Host PC
e Chapter 3: Navigating the Web Interface
e Chapter 4: Using the Soft Front Panel
e Chapter 5: Features and Functions
Chassis Topology
Shelf Management Functions
PCIe and LAN Data Transfer
Instrument Synchronization and Triggering
MultiFrame Signaling
LVDS Local Bus
e Chapter 6: For Module Developers
ATCA and AXIe Requirements
Module and Backplane Connectors and Pin Assignments
e Chapter 7: Troubleshooting and Service
Updating Firmware
Troubleshooting

Parts Replacement

Agilent M9502A/M9505A AXle Chassis User Guide 3
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1 Introduction M9502A 2-Slot AXle Chassis at a Glance

M9502A 2-Slot AXle Chassis at a Glance

Designed for portable or small system testing, the M9502A is shipped with
bumpers and a carry handle installed for benchtop use (these remove for
rack mounting), Slot 1 open and a filler panel module installed in Slot 2.

Main components on the 2-slot chassis are shown below:

Front Panel On-Standby  |Slots

button The Embedded System Module (ESM) is in the bottom half-width slot;
The two full-width slots are for instrument modules.

"% Agilent Technologies

Filler Panel |Chassis Backplane

‘Module’ Provides PCle and GbE interfaces, Tray
— |synchronizes timing signals,
and distributes power to installed modules

Rear Panel Circuit Breaker Chassis AC Power
Serial Number Cord Jack

Power Supply Unit (PSU)
(inside this panel)

Side Views

OO 5

Carrying
Handle

S e e ————— =1 Supply
w‘.QQQOSQQ.:.&@j x

Chassis
Fans
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M9505A 5-Slot AXle Chassis at a Glance Introduction 1

M9505A 5-Slot AXle Chassis at a Glance

The M9505A is shipped with bumpers and two carry handles installed for
benchtop use (these remove for rack mounting), Slot 1 open and filler panel
modules installed in Slots 2 through 5.

Main components on the 5-slot chassis are shown below:

On-Standby Slots

button The Embedded System Module (ESM) is in the bottom half-width slot;
the other five slots are for instrument modules.

TR —
J 1 S T
’ : MI505A C@'

: | ¥

(o}

Filler Panel
‘Module’

Chassis Backplane
Provides PCle and GbE interfaces,
synchronizes timing signals,

and distributes power to installed modules

Grounding
Terminal

: AC Power Circuit
Rear Panel gg?izsllmumber Cord Jack Breaker

I
Power Supply Unit (PSU)

(inside this panel)
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1 Introduction M9505A 5-Slot AXle Chassis at a Glance

Side Views
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AXle Embedded System Module (ESM) Introduction 1

AXle Embedded System Module (ESM)

The ESM is installed in a half-height slot at the base of the chassis. It
performs the following functions:

tracks inserted modules and manages power requirements

monitors chassis temperature and controls variable-speed chassis fans

monitors module sensors and reports component failures to a system log

acts as a Gigabit Ethernet switch; forwards packets along the backplane

connects an external host PC to the chassis

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

ESM Front Panel

1 PCle Connects a remote host PC to the chassis via PCle.
B Gen 2 compliant PCle x8 connector.
% MULTIFRAME Synchronizes timing signals with multiple daisy-chained chassis (either
| 2-slot or 5-slot). 36-pin mini D connectors use accessory Agilent cables.
2 INPUT Gets timing signals from the previous chassis.
If this chassis is at the head of the chain, it becomes the master, using
‘ an internal or external clock to send timing signals to other chassis in
g the chain.
g 3 OUTPUT Provides timing signals to the next chassis.
ﬂ TRIGGER External trigger connections. SMA connectors with ESD suppression.
4 IN Accepts an external trigger. Adjustable threshold input, +/-5V range, 250
4 mV minimum swing.
i0—@
= 5 OUT Extends the parallel trigger bus to external instruments. 3.3V CMOS,
! 50W line drive, 3-state.
i CLOCK External clock connections. SMA connectors with ESD suppression.
zﬁf;’f—@ 6 IN Accepts an externally sourced timing input. Input range -5V to +5V, AC
S coupled, unterminated, 100 mV minimum swing.
28 ?*_< : ) 7 OUT Extends the internal clock source to external instruments. 3.3V CMQOS,
NS . .
A 50W line drive, 3-state.
: oicr)J 8 LAN Connects the host PC to the chassis, RJ45 connector. Tri-rate
T ‘ 0 10/100/1000 Base-T, auto crossover.
; Green LINK light and amber ACT light indicate power and port activity.
x An embedded controller module does not use this port; it communicates
:@ —@ with the ESM through the chassis backplane.
i3 9 STATUS Light The status indicator light is a bi-color LED. Green indicates normal
£8 operation. Red indicates a power-up error. Both lights on (amber)
Ei indicates the chassis is powered on and booting.
\©
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1 AXle Instrument Modules

AXle Instrument Modules

The chassis slots accept AXle instrument modules. These may comprise one
or more instruments for signal injection, data acquisition, and measurement.
Install them in any available AXle slot.

There are two special type of instrument modules which—if used—are most
typically installed in slot 1 (consult the module vendor for specific slot
placement requirements).

¢ An instrument hub module — a specialty instrument module which also
acts as a hub for a secondary vendor-defined x4 data fabric.

*  An integrated controller module— this is a host PC with a form factor and
backplane connections specifically designed for an AXIe chassis. It uses
the chassis backplane for PCle and LAN connection to the ESM.

The drawing below illustrates the AXIe module’s general layout, backplane
connections and chassis fasteners, viewed from the top.

Module Rear (connectors to chassis backplane)

]
qQ AR S RCRERILIETEIETT) ELT LS LELL

SRR

<4—— Module Front Panel ——p

Test connections are made at the module’s front panel. The front panel and
backplane connectors will vary depending on the module.
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ESD Precautions 1

ESD Precautions

Agilent’'s AXle chassis and instrument modules are shipped in materials which prevent
static electricity damage. These instruments should only be removed from the packaging
in an anti-static area ensuring that correct anti-static precautions are taken. Store all
modules in anti-static envelopes when not installed.

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

* Conductive table-mat and wrist-strap combination.

* Conductive floor-mat and heel-strap combination.

Building
Ground
1 Meg Ohm Resistor

=

Building
Ground

= 1 Meg—x

E Ohm —
JF—————NResistor ——
¥ —

i
4
;|
=———— Floor Mat ——
)
1
1
— |

Both types, when used together, provide a significant level of ESD protection.
Of the two, only the table-mat and wrist-strap combination provides
adequate ESD protection when used alone. To ensure user safety, the
static-safe accessories must provide at least 1 MQ of isolation from ground.
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1 Power-Up and Power-Down

Power-Up and Power-Down
Circuit Breaker

The chassis circuit breaker is a toggle switch, marked OFF (O) when open
and ON (I) when closed:

S e
D & o

Circuit Breaker Open (OFF) Circuit Breaker Closed (ON)

ON/STANDBY Switch

The chassis’ button on the front of the chassis is the ON/STANDBY switch, lit
when the chassis is ON:

STANDBY
(off if power is disconnected
or breaker is open)

Power Modes

The chassis has three power modes:

OFF With the power cord removed or the circuit breaker in the open
position, the chassis is OFF.

STANDBY With the power cord connected, the circuit breaker closed, and
the front panel switch in the standby (not depressed) position, the chassis is
in STANDBY mode. Although no power is supplied to the ESM and installed
modules when in Standby, the chassis is energized and consumes power.
Fans may operate.

ON With the power cord attached, circuit breaker closed, and the front
panel switch in the ON (depressed) position, the chassis is ON. Power is
supplied to the ESM and installed modules. Fans will operate as dictated by
chassis thermal load.

10 Agilent M9502A/M9505A AXle Chassis User Guide
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Power-Up and Power-Down

To Power Up the Chassis

Plug-In Chassis Using the supplied cord, connect the chassis to an
appropriate AC power main.

Close Circuit Breaker Close the rear panel circuit breaker

Press On/Standby Button Press the chassis’ ON/STANDBY switch. It
should light when depressed

The STATUS light on the ESM will cycle as follows:
1 Light off - with button in STANDBY mode

2 Amber, steady - after pressing switch, ESM is performing a power-on
self-test (POST)

3 Green, blinking - for a few seconds after POST
4 Green, steady - successful chassis power-up is complete

M9505-00130 | M9505-00130 | M9505-00130 |
1 @ System Module ‘ ) \) System Module | 4 O System Module |

STATUS - STATUS - STATUS -

The chassis and host PC must be powered up and down in the following sequence. The
chassis should be powered up first, which will initiate its built-in self test. During self
test, the chassis STATUS LED will be amber. The STATUS LED will blink green and then
stay green continuously when the ESM is ready. The ESM then powers up each module
slot. The remote host PC should be turned on only after all installed modules have
performed their initialization—see your module documentation for initialization
information. An embedded controller such as the M9536A handles this sequence
automatically.

Agilent M9502A/M9505A AXle Chassis User Guide 1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



12

Power-Up and Power-Down

Chassis power
(High = powered up)

The STATUS LED is amber at power-on while the chassis performs
self test. It will blink green then stay green continuously when the
ESM is ready. The ESM then powers up each module slot.

Chassis
STATUS LED | | | |
—>|. module The PC should be turned on only after all installed
initialization modules have performed their initialization. See
your module documentation for initialization
information.
Host PC

(High = turned on)

It is recommended that the PC
be shut down before the chassis
is powered down because many
PCs don’t have the capability to
safely remove (eject) PCle-
connected devices. Therefore,
powering-down the chassis first
can disrupt operation of the PC.

The chassis must be | . .
powered up before the | If, whll_e the chassm.was powered
i down, its configuration was changed
| in any way, the PC must be restarted
| after Windows comes up (as
i indicated by the Windows splash

screen).

PC is turned on to ensure
that the PC BIOS will
enumerate the chassis
slots as the PC boots.

For the first-ever connection of the
chassis to the PC, the PC must also
be restarted as shown above.

In brief, the host PC must be off whenever the chassis is powered up or down.
Note the need to restart the host PC (after Windows starts) if the chassis
configuration has been changed in any way while the PC was turned off.

While the power sequencing shown above doesn’t apply to an embedded
controller (because an embedded controller and chassis are powered
simultaneously), an embedded controller must also be restarted (after
Windows starts) if the chassis configuration was changed in any way while
the chassis and embedded controller were turned off.

In the figure below, the previous diagram is applied to the situation where
the chassis configuration is changed. Because modules are not
hot-swappable, the chassis must be powered down before modules are added

Agilent M9502A/M9505A AXle Chassis User Guide
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Power-Up and Power-Down 1

or removed. As you can see below, the host PC is shut down before the

chassis is powered down, and then the PC is turned on after the chassis is
powered up.

Chassis power
(High = powered up)

After completing the re-configuration,

To add or remove a module, shut down power up the chassis before turning on
tl;e PC before powering down the the PC. The delay described in the
chassis.

previous figure should be observed
prior to turning on the PC.
Host PC
(High = turned on)

Although it is not advised that the chassis be powered up and down with the
PC turned on, the figure below shows what is required in the situation where
the chassis configuration is changed while the PC is turned on—the PC may
need to be restarted (specifically with 10 Libraries 16.0 and 16.1) twice after
the chassis is powered up.

Chassis power
(High = powered on)

If the chassis is powered down (for example, to add
or remove a module) without the PC being shut
down, and then the chassis is powered back up, the
PC must be restarted twice in order for the chassis
to be correctly discovered.

Host PC “ Jl
(High = turned on)

I 1 After Windows starts, the
Restart of PC| | PC must be restarted again
' 1 to complete the chassis
Restart of PC| discovery process.

There are other situations where the sequence of two consecutive restarts
should be performed, including:

e When Windows detects the presence of a new module
e When Agilent Connection Expert fails to detect the presence of the chassis

¢ Whenever you detect or suspect that the host PC has an incorrect view of
how the chassis is configured
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1 Chassis Firmware, IVI Driver, and 10 Libraries Matrix

To Power Down the Chassis

For routine power-down or to cycle power to the chassis, press the chassis
ON/STANDBY switch. The main chassis fans will gradually drop in speed to
off, and the PSU fans will gradually return to idle speed as the PSU cools.
This is normal.

If you are using an embedded controller such as the Agilent M9536A, always shut down
the Windows operating system before pressing the chassis ON/STANDBY switch.

Also, ensure that the embedded PC never goes into sleep or hibernate mode. It is possible
for the PC to lose its chassis enumeration.

For routine power-down, do not use the circuit breaker to turn the chassis off. Doing so
interrupts power to the power supply fans, which could shorten the life of the PSU. Use
the front panel On/Standby switch to power down the unit, and allow the PSU fans to
return to idle before removing power from the chassis.

Once the chassis has cooled, you may isolate the chassis from AC power as
needed. This is usually done by opening the circuit breaker.

Chassis Firmware, IVI Driver, and 10 Libraries Matrix

The following table lists the various chassis firmware versions, IVI software
versions, and 10 Libraries versions shipped with the Agilent M9502 and
M9505A AXle chassis.

Approximate chassis  AXle Chassis AXle Chassis 10 Libraries Suite 10 Libraries Suite
shipment date Firmware Version Driver (IVI) Minimum Version Version the chassis

version firmware or drivers

were released with
May, 2011 1.3.8 . 1.1.1.1 16.0 16.0
(actually 1.3.08)

December, 2011 1.3.23 1.1.1.1 16.0 16.1 Update 1
May, 2012 1.3.23 1.2.1.x 16.2 16.2

* Although the chassis firmware version number is listed in the chassis web Home page (see “Home Page” on page 40) as 1.3.8, it
is actually 1.3.08.

Always use the latest version of chassis firmware, IVI and LabVIEW drivers,
and IO Libraries Suite to get the best performance and latest features. Refer
to the Note on page 1 of this manual for upgrading information.
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Safety-Related Specifications 1

Safety-Related Specifications

This section provides a partial set of safety-related Specifications for the
Agilent M9502A and M9505A AXle chassis, to ensure safe startup. Complete
specifications are included in the Agilent M9502A/M9505A Data Sheet.

Regulatory

Safety
Conforms to the following:

Complies with European Low Voltage Directive 2006/95/EC

- IEC/EN 61010-1, 2nd edition

- Canada: CSA-C22.2 NO. 61010-1-04  USA:/UL 61010-1:2004
Complies with European EMC Directive 2004/108/EC

- IEC/EN 61326-1 ICES/NMB-001

- CISPR Pub 11 Group 1, class A AS/NZS CISPR 11

EMC
Conforms to the following:

Operating Conditions

Temperature Humidity Altitude
0°C to 50°C Type tested at 95%, +40°C (non-condensing) | up to 3000 meters
Chassis Weight
Chassis Weight (as shipped, no modules) Weight (maximum, all slots filled)
M9502A 7.7 kg 15.7 kg
M9505A 13.3 kg 33.3kg

AC Power Supply Requirements

M9505A (Serial Number M9505A (Serial Number
M9502A TW51150212 and earlier) TW51160201 and later)
Operating voltage range: |100-120VAC |200-240VAC {100-120VAC  |200-240VAC 100-240VAC
Input frequency range: 50-60 Hz 50-60 Hz 50-60 Hz 50-60 Hz 50-60 Hz
Input power consumption: [800 VA 800 VA 865 VA 1350 VA 1280VA
Overcurrent protection: auto recovery auto recovery auto recovery
Efficiency (typical): 85-90% 85-93% 85-93%
Chassis Power Dissipation
Slot airflow direction Right to left

Chassis cooling intake
Chassis cooling exhaust
Power dissipation, per instrument slot

Right side of chassis

Left side of chassis
200W maximum* see DC Power Supply table below

DC Power Supply Output

M9502A M9505A M9505A
(Serial Number TW51150212 and earlier) | (Serial Number TW51160201 and later)
DC Output 50V 52V 52V
Total DC Power 520W 100VAC - 120VAC: 680 W 100-240VAC: 1020W*
200VAC - 240VAC: 1020 W

* M9505A configurations that consume more than 850W (200-240V) or 400W (100-120V)total power across all 5 slots may experience
occasional system reset if installed in environments prone to line voltage dropouts in excess of 20ms. In such an event, the PC
controlling the chassis will require a restart of reboot. To avoid system resets due to line dropouts, use an uninterruptable power supply.
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Related Documentation

Related Documentation

The documentation listed below can be found on the M9502-10001 Software
and Product Information CD that came with your chassis. The CD covers
both the 2-slot and 5-slot AXIe chassis, and includes.

MI9502A/M9505A AXIe Chassis Startup Guide
Provided with each new chassis in print, this manual is also provided in PDF.
o M9502A/M9505A AXIe Chassis User Guide

This printable PDF document. A complete guide for configuring, operating, and
troubleshooting the chassis.

e Help file for the Agilent M9502A/M9505A IVI-C and IVI-COM device
drivers

¢ The interactive help provides instruction for programming the chassis
using Microsoft development environments.

* Help file for the Agilent M9502A/M9505A LabVIEW G device drivers

e The interactive help provides instruction for programming the chassis
using National Instruments® Labview(TM).

e Agilent M9502A/M9505A Data Sheet.

The Data Sheet contains complete physical and electrical specifications for the
chassis.

Product specifications, available accessories, firmware and software may
change over time. Please check the Agilent website at
www.agilent.com/find/axie-chassis for the latest updates to the product
software, Guides, Help files and Data Sheets.

Product Warranty

16

To find warranty information on your M9502A or M9505A AXIe chassis, go to
www.agilent.com/find/warranty and enter your model number (M9502A or
M9505A) in the Product Number field, and enter the serial number from the
chassis rear panel in the Serial No. field.
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Agilent M9502A/M9505A AXle Chassis
User Guide

2
Chassis Installation

This chapter begins where the Startup Guide leaves off, and
provides the detailed procedures for module installation and
removal, bumper removal, rack mounting, and module

software installation.

Planning the Installation 18
Basic Chassis Verification 18
Complete Installation 18
Installing Modules 19
To Remove a Filler Panel Module 19
To Install a Module: 20
To Remove a Module 23
Mounting the Chassis 25
Environmental and Power Considerations 25
Rackmounting the Chassis 26
Setting Up a Host PC 30
To Install Module Soft Front Panel and Device Drivers
Verifying Operation with Modules Installed 30
Using the M9536A Embedded Controller LAN Ports 31
Using Multiple Chassis 36
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2  Chassis Installation Planning the Installation

Planning the Installation

Basic Chassis Verification

The M9502A/M9505A AXIe Chassis Startup Guide, provided in print and on
CD with each chassis, includes a step-by-step procedure to connect the
chassis to a host PC and establish basic LAN communication with the chassis
using the built-in Web Interface. Agilent recommends you follow the Steps in
the Startup Guide before proceeding. You may also obtain the latest Startup
Guide at www.agilent.com/find/axie-chassis.

To verify basic chassis operation, it is not mandatory to install modules,
mount the chassis, or interconnect to other chassis.

Complete Installation

After basic chassis operation is verified, you can complete the installation:

Install Modules Install the instrument modules in the chassis (see
page 19). If you’ll be rackmounting the chassis, it is easiest to remove the
bumpers (see page 26) before installing modules.

Mount the Chassis If required, rackmount the chassis using an available
hardware kit. You will need to remove the bumpers before rackmounting
the chassis. See page 25 for instructions; this section also provides
considerations for benchtop use.

Make MultiFrame Connections You may interconnect two or more AXle
chassis to share data bus, sync and trigger lines. For configuration
examples, see page 83.

Once Chassis Are In Place:

Set Up a Host PC Reconnect the chassis to the host PC (complete
instructions are in the Startup Guide).

Install Software You should have already installed the chassis device
drivers and Agilent 10 Libraries Suite on your host PC. You should now
install any device drivers or Soft Front Panel software required for your
installed modules. See page 30.

Verify Operation Verify that the chassis powers up correctly and that
Agilent Connection Expert recognizes the chassis configuration and
installed modules (see page 30).
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Installing Modules Chassis Installation 2

Installing Modules

The AXle chassis accept modules conforming to the single slot, 1U AXle
standard. These may include:

e AXle instrument or instrument hub®* modules

+ AXlIe embedded controller* module

¢ AXile filler panel modules

* If used, a hub or controller module must be installed in slot 1

The insertion and removal procedures are the same for the 2-slot and 5-slot
chassis, and for all module types except filler panels.

Static Electricity—The components and connectors on modules are sensitive to static electricity.
To minimize electrostatic damage, take the necessary anti-static precautions. Both chassis
provide a grounding terminal, to which you can connect a wrist strap. To locate this terminal, see
“M9502A 2-Slot AXle Chassis at a Glance” on page 4 and “M9505A 5-Slot AXle Chassis at
a Glance” on page 5.

Empty Slots—Except for performing initial chassis verification or troubleshooting, do not operate
the chassis with empty slots. Always insert a filler panel module or instrument module into empty
slots. This is especially important for the slots on either side of an instrument module. This allows
proper air flow and cooling, and provides EMI shielding for the chassis and installed components.
Leaving slots empty can increase fan speed, raise ambient noise, overheat components, and shut
down modules.

ESM—The Embedded System Manager is integral to the operation of the chassis. Except for
troubleshooting purposes, do not remove the ESM.

Hot Swap—AXle does not explicitly support hot swap for instrument modules. Agilent
recommends fully powering down the chassis before installing or removing modules

Embedded Controller Module—Manually initiate a graceful shutdown of the controller operating
system and power off the chassis before removing the module.

The chassis is shipped with filler panel modules in all but Slot 1; you may
need to remove filler panels from covered slots.

To Remove a Filler Panel Module

1 Power down and unplug the AXIe chassis.

2 Fully loosen the captive retaining screws on both sides of the filler panel.

Ensure you fully loosened the captive module retaining screws before trying to extract
any module. If you attempt to pull the module out by the screws (for filler panels) or by
using the extraction handles (other modules) with these screws still engaged, damage to
the chassis or module could result.

3 Grasp the panel by the two retaining screws, and slide it out of the
chassis.
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2  Chassis Installation Installing Modules

To Install a Module:

1 Power down and unplug the AXIe chassis (see “To Power Down the Chassis”
on page 14).

2 Plan slot usage. If you are using an embedded controller module, it must
be in Slot 1. If there are modules that will be removed often, insert them
into the topmost slots.

3 Locate the (left and right) guide rails for each slot. The example below
shows the right side guide rails in the M9505A with all slots empty;
typically one or more will be covered. The rails on the M9502A are
identical, just fewer.

£ Agilent Technologies
M9505A
Atehsis

Spring guides center the module's
PCB at the entry of the guide ralil
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Installing Modules Chassis Installation

The illustrations below show the M9502A, but apply to both chassis.

4 Align the module’s circuit board with the guide rails on both ends of
the chassis. If the blade has metal plates covering the board, be sure to
insert the circuit board and not the metal plates into the rails. Slide
the board gently into the two rails. If the fit is tight, slide the board
back out and recheck alignment.

5 2o @ @ ieece of [ j000e of [ i00ce of § icece of

2, o e o -G ¢

5 Locate the insertion/extraction handles at each side of the module’s
front panel. Extend the ends of both handles, by pulling them inwards
towards each other; the plastic handle end slides about 1 cm on the
metal handle shaft. Then fully open the handles by pivoting them out
towards you until they are perpendicular to the front panel. The left
handle is shown below, from the top view, correctly extended.

If either handle is misaligned, you will not be able to properly install
the module.
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2  Chassis Installation Installing Modules

6 Slide the module completely into the chassis. When the module’s
backplane connectors contact the chassis backplane, you will feel
resistance and the two handles will begin to close toward each other. The
module’s faceplate will be about 1 cm from the chassis front panel.

§ 10000 of [ i0000 of o

-; o e o e om— o m—

7 Continue nudging the module faceplate gently but firmly with your
thumbs, until the handles are pressed up against the chassis and the
module’s front panel lies flush with the chassis’ front panel. This seats the
module firmly in the chassis backplane. If necessary, gently press inward
(toward the chassis) on the handles to ensure full insertion.

@ cpaas . '3..00 of ' ieooe of ' ico0e of § jeeos of
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Modules are grounded through the chassis. Tighten the module retaining screws to
ensure a proper ground connection.

9 Retract the handle ends by sliding them outward on their metal shafts,
away from each other, toward the chassis edge; this secures them out of
the way of test connections.

10 Repeat steps 4 through 9 for additional modules, as needed. Ensure that
each slot has an instrument or filler panel module installed.
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Installing Modules Chassis Installation 2

11 Plug in and power up the AXlIe chassis. Verify that the chassis fans are
operating and free of obstructions that may restrict airflow.

To Remove a Module

The instructions below apply to all module types. The Embedded System
Module (ESM) has the same extraction handles and retaining screws as
instrument modules. If you should ever have to remove the ESM, follow the
instructions for instrument modules below.

1 Power down and unplug the AXIe chassis (see page 14).

2 Fully loosen the captive retaining screws on both sides of the module.

Ensure you fully loosened the captive module retaining screws before trying to extract
any module. If you attempt to pull the module out by the screws (for filler panels) or by
using the extraction handles (other modules) with these screws still engaged, damage to
the chassis or module could result.

il .ioooo of l j0000 of [ ] jecoe of 3 je000 of
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3 For a filler panel module, grasp the panel by the two captive retaining
screws, and slide it out of the chassis.

For all other modules, locate the insertion/extraction handles at each side
of the module’s front panel. Extend the plastic ends of both handles by
sliding them outward on their metal handle shafts, inwards towards each
other.

4 Open the handles by pivoting them out towards you, away from the
chassis. This is easiest to do with thumb and forefinger of both hands
simultaneously. Place each thumb at the inside of the handle, forefinger
outside the handle, and rotate the handles with your thumbs. When the
handles are perpendicular with the chassis, stop. The module should now
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2  Chassis Installation Installing Modules

be unseated the module from the chassis backplane and its faceplate from
the chassis front panel.

Agilent Technologies
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Grasp the levers to slide the module out of the chassis.
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Mounting the Chassis

Environmental and Power Considerations

Consider your anticipated chassis weight (with modules installed), power
and ventilation requirements, benchtop use and rackmounting options to
ensure safety and optimize access to test and control instrumentation.

Weight The 2-slot chassis weighs 7.7 kg (17 1bs), including ESM but with no
other modules installed. With two instrument modules, it can weigh 15.7 kg
(35 1bs).

The 5-slot chassis weighs 13.3 kg (29 1bs) with ESM, and can weigh 33.3 kg
(73 Ibs) fully loaded. It is typically used rackmounted, but can also be used on
the bench, with proper support and ventilation.

AC Input The chassis will operate on 100-120VAC or 200-240VAC, with input
frequency from 50-60 Hz. Maximum input power consumption is 800 VA for
the M9502A, 1350 VA for the M9505A.

WARNING Avoid overloa(_iing an elt.actrical circuit. Ensure your power supply matches the
AC Input requirements listed above.

In case you need to power down the chassis in an emergency, make sure that
you have clear and quick access to the primary disconnect. If the chassis is
rackmounted, this primary disconnect can be a power system on the rack or
the circuit breaker on the chassis.

Ventilation The chassis is designed to dissipate 200W per instrument slot.
Depending on load, the chassis and power supply fans may exhaust
significant heat. Whether used on the benchtop or rackmounted, operate in a
well ventilated environment and allow 2” (56 cm) clearance around both sides
of the chassis.

Do not block the vent holes on the chassis. This overheats and damages components. Leave a
gap of at least 2" (50mm) around all vent holes and fan exhaust areas.

Agilent M9502A/M9505A AXle Chassis User Guide 25

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



2

26

Chassis Installation Mounting the Chassis

Rackmounting the Chassis

An optional rack mount kit is available from Agilent for each chassis. The kits
include mounting instructions.

Description of Parts Kit Agilent Part Number

2-Slot Chassis Rackmount Kit Y1225A
5-Slot Chassis Rackmount Kit Y1226A

Installed Carry Handles and Bumpers

Both the 2-slot and 5-slot chassis are shipped with carry handles and
bumpers installed for portability and desktop use. For rackmounting, the
carry handles and bumpers must first be removed. Tool needed:

e #2 Phillips driver for M9502A

e #1 and #2 Phillips drivers for M9505A

If you have been using the chassis with modules and bumpers installed, you should
remove all modules (including the ESM) before removing the bumpers. This will make

handling the chassis easier and reduce chances of damaging modules. See “To Remove
a Module” on page 23.

To Remove the Carry Handle and Bumpers from the M9502A

1 The 2-slot chassis has a single carry handle, which must be removed
before the plastic bumpers. Remove the two #2 Phillips round head screws
securing the handle.
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Mounting the Chassis Chassis Installation 2

2 Remove the two #2 Phillips round head screws from each side of both
bumpers (8 screws total)

3 Prise the bumpers off the chassis.

To Remove the Carry Handles and Bumpers from the M9505A

1 The 5-slot chassis has two carry handles, which must be removed before
the plastic bumpers. Remove the two #2 Phillips round head screws
securing each handle.

2 Remove the two #2 Phillips round head screws from each side of both
bumpers (8 screws total)
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2  Chassis Installation Mounting the Chassis

3 Remove the three #1 Phillips flat head screws from the top of each
bumper (6 screws total).
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4 Carefully turn the chassis over onto its top.

2

5 Remove the four plastic feet from the bottom of each bumper (8 feet total).

Each foot is attached to the chassis through the bumper with a small #2
Phillips screw retained at the back of the foot with a plastic washer.
Loosen each screw just enough to disengage from the chassis; the foot,
screw and washer will remain intact.

6 Slide the bumpers off the chassis.
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2  Chassis Installation Setting Up a Host PC

Setting Up a Host PC

Following the M9502A/M9505A AXIe Chassis Startup Guide, you should have
selected a host PC, made physical connection to the chassis, and
communicated with the chassis using its Web Interface. You may have then
disconnected the host PC from the chassis in order to install modules or
mount the chassis. Re-establish that connection, per the Startup Guide.

Do not enable the Microsoft® Windows® sleep mode on the host PC. The controller
may not have proper chassis enumeration when it wakes up and unpredictable operation
may result.

To Install Module Soft Front Panel and Device Drivers

Each installed module will typically require device drivers and control
software. You need not install them to verify basic chassis operation, but
would logically install them on the host PC at this time. For Agilent
instrument modules, load each module’s Software and Product Information
CD into the optical drive of your PC and follow the prompts. For others,
consult the module provider for software requirements and instructions.

Verifying Operation with Modules Installed

In the M9502A/M9505A AXle Chassis Startup Guide, you should have
verified basic power-on operation of the AXle chassis and communication
with the host PC. Subsequently, in this chapter you have installed instrument
modules and perhaps rackmounted the chassis. Then you have reconnected
the host PC, and loaded chassis and module software drivers.

You should now reverify that Agilent Connection Expert correctly
communicates with the chassis and installed modules.

e Power up the chassis (solid green status light on the ESM).

¢ Reboot the host PC. This will allow the host PC’s BIOS to recognize the
PCle devices in the chassis.

¢ You may need to run the appropriate Add Hardware process in Windows
for the host PC’s operating system to correctly recognize and enumerate
modules on the PCle bus.

» Establish chassis communication with Agilent Connection Expert.

¢ Agilent Connection Expert should recognize the installed modules, and
they also should be listed on the Module Configuration Page in the chassis
Web Interface.

¢ The Web Interface is covered in detail in Chapter 3.

e After driver installation is complete, restart your PC. The Ethernet
Controller Found New Hardware Dialog should no longer appear.
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Using the M9536A Embedded Controller LAN Ports

If you installed an Agilent M9536A Embedded Controller in the Agilent AXIe
chassis (M9502A or M9505A), there are a total of three LAN ports accessible
on the front panels -- two on the M9536A controller and one on the
Embedded System Module (ESM). Windows Device Manager shows a total of
five (5) individual Network Interface Cards (NICs); one is not used and one
connects to the chassis backplane. Refer to Figure 1 and Figure 2 below.

Changing the LAN port connection or removing the LAN cable, may cause Agilent
Connection Expert to lose track of LAN-enabled instruments. Reboot the AXle chassis to
restore the complete list of LAN-enabled instruments. Read the following for details.

Agilent M9502A or
M83506A Chassis
NIC L . 0 . :‘: T *Siot 5
Praf1000 i & Network Switch —C
Shelf = .
fon |str-.r1: Manege: {on ESM} ——* g g Slot 4
{on ESM) — 1o =
. ToE] Slot 3
NIC 3 PCle Connection [NIC 4 |
not used to Backplane -w\ _ Slot 2
® \gilent MI536A Controller o e ﬁ. g S
/@ ESV I ] | O 'E? @ e AXle
\ A
\ /
e
RJ45
Connectors

Figure 1 NIC ports reported for the M9536A (NIC 3 is not used)

- g IDE ATA/ATAPI controllers
2 Keyboards
B Mice and other pointing devices

NIC numbers » B Monitors

dto th MNetwork adapters
correspond to the &' Intel(R) 82576 Gigabit Dual Port Network Connection
numbering in

‘.i-." Intel(R) 82576 Gigabit Dual Port Network Connection #2
Figure 1 above. > «¥ Intel(R) 82576 Gigabit Dual Port Network Connection #3
Note that NIC 3

l;" Intel(R) 82576 Gigabit Dual Port Network Connection #4
is not used.

&¥ Intel(R) PRO/1000 PL Metwork Connection
&l Portable Devices
o Y3 Ports (COM & LPT)
D Processors

Ml C.octmn Ao

Figure 2 Windows Device Manager showing Network Connections
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This section provides overall guidance on selecting and using the M9536A
LAN ports. The controller uses the Agilent IO Libraries configuration file to
keep track of all instrument connections. Any change to LAN connections
after running Connection Expert (adding, removing, or changing LAN cable
connections) may cause a change in LAN address and therefore cause
Connection Expert to lose track of instruments. If your application programs
rely on a specific IP address, these programs may cease to operate if you
change LAN cable connections.

Changes to the ESM PCle or LAN connection are only detected as the ESM is
powered up. Perform the following steps when you change either of these two
connections:

1 Within Agilent Connection Expert, delete the LAN interfaces (right click
on the interface then select Delete). This causes connection Expert to
forget all instrument history.

2 Power down the AXIe chassis using the chassis power button.

3 Make the desired cabling change to the ESM PClIe and/or LAN
connections.

4 Power up the AXle chassis with the embedded controller.

5 Run Agilent Connection Expert and verify that the LAN interfaces are
operating correctly and that Connection Expert finds the AXIe chassis.

With Agilent |0 Libraries 16.2 (and later versions) Agilent Connection Expert should
automatically identify the AXle chassis. With Agilent |0 Libraries version 16.1, you may
need to start Connection Expert, then power down the controller and chassis and reboot
them in order for Connection Expert to identify the AXle chassis.

32 Agilent M9502A/M9505A AXle Chassis User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Recommendations

As a general rule, connect a network LAN cable to the ESM’s LAN port and
connect LXI instruments to the M9536A’s LAN ports. While other
configurations are viable, this configuration provides the fastest and most
consistent reporting in Agilent Connection Expert. Refer to Figure 3.

* Where you have the network and instruments connected when the chassis
and controller first power on determines how quickly Agilent Connection
Expert locates network instruments. If necessary, shut down the
controller and chassis and reboot.

e If you move a LAN cable while chassis power is applied, Connection
Expert may not find all of the instruments available on the network.

For example, if the LAN cable is connected to the ESM when power is first
applied to the chassis and subsequently moved to one of the two LAN
ports on the controller (while the chassis is still powered on), Connection
Expert may only find the M9536A controller and AXIe modules installed
in the chassis. Shut down the controller and chassis and reboot to restore
Connection Expert’s ability to locate other network instruments.

* Connect external LAN-enabled instruments (LXI instruments) to the
M9536A controller LAN ports. This allows Agilent Connection Expert to
automatically find the instruments. These instruments will have a local
LAN IP address or private network range.

LXI instruments may be connected to the ESM’s LAN port but Connection
Expert may not automatically find them when these instruments are not
located on the same LAN subnet range. However, instruments may be
added manually using Connection Expert’s Add Address feature.

e If you are using an external LAN router or switch, cycling power on the
chassis may cause the IP address of the chassis ESM and controller to
change. Therefore you may want to set a static IP address. Refer to your
particular network device’s documentation for information on setting
static IP addresses.

With the Agilent M9536A Embedded Controller installed in the AXIe
chassis, the x8 PCle connection on the ESM module is disabled. However,
the PCle cable detect mechanism may reset the hardware when attaching
a PCle cable. This hardware reset may change the IP address.
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____(;pnnect external LXI instruments
{ to the M9536A LAN ports

- g.i

T 9P 0 2 7

Connect ESM LAN

port to network

Figure 3 Recommended LAN Connections

Figure 3 shows the recommended LAN connections to the AXIe chassis/ESM
and the M9535A. Two other possible LAN connections are shown in Figure 4.
Note that you may need to manually add instrument IPO addresses to Agilent

Connection Expert.
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___(:‘,pnnect external LXI instruments
¢ to the M9536A LAN ports

Connect ESM LAN

Connect external LX| instruments port to network
to the corporate LAN

Connect external LX| instruments
to the corporate LAN

Figure 4 Possible Alternate LAN Connections. You may need to manually add instrument IP addresses to
Agilent Connection Expert. (see text)
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Using an external controller

Changes to the ESM PCle or LAN connection are only detected as the ESM is
powered up. Perform the following steps when you change either of these two
connections:

1 Within Agilent Connection Expert, delete the LAN interfaces (right click
on the interface then select Delete). This causes connection Expert to
forget all instrument history.

2 Turn off the remote host controller.
3 Power down the AXIe chassis using the chassis power button.

4 Make the desired cabling change to the ESM PCle and/or LAN
connections.

5 Power up the AXle chassis.
6 Power on the remote host controller.

7 Run Agilent Connection Expert and verify that the LAN interfaces are
operating correctly and that Connection Expert finds the AXIe chassis.

Using Multiple Chassis

If you are using multiple AXIe chassis (any combination of the Agilent
M9502A 2-Slot or M9505A 5-Slot chassis) connected to you host PC, Agilent
Connection Expert finds both chassis at the same local IP address
(TCPIP0::169.254.1.0::5025:SOCKET). Refer to Figure 5.

M9048A PCle
Adaptgrs

external host PC

Figure 5 Multiple AXle chassis connected to external host PC

Agilent Connection Expert (part of the Agilent IO Libraries Suite) finds both
chassis but since the IP address are the same, it is impossible to use the
chassis Web Page, Soft Front Panel, or specify a chassis for programming.

36 Agilent M9502A/M9505A AXle Chassis User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using Multiple Chassis Chassis Installation 2

Multiple AXle chassis control via PCle connections is only possible with an external host
PC. It is not possible to control multiple AXle chassis via PCle with the Agilent M9536A

Embedded Controller.

If you have only two AXIe chassis, the easy solution is to connect a LAN cable
between the two ESM modules. This is shown in Figure 6.

Both chassis must be powered up before powering on the external host PC.

M9048A PCle
Adapters
¥

| ]

external host PC

LAN cable

Figure 6 Two chassis solution

If you have two or more AXle chassis, the solution is to connect them to a
router or hub as shown in Figure 7.

In this scenario, the Host PC must connect to the same network hub or router
as the AXIe chassis.
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external host PC M9048A PCle ° ‘ g
_ Adapters

Figure 7  Use a router for multiple chassis

Although it is not required, manually assigning a unique, static IP address in
the router, will speed up network resolution at MS Windows startup and
eliminate any potential network resolution issues.
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3
Navigating the Web Interface

This chapter provides a complete overview of the AXle chassis
Web Interface, which allows for chassis monitoring and
configuration.

The Web Interface is stored in the chassis firmware, and may
evolve in look and functionality as more recent versions of the
firmware are developed. The examples in this manual reflect

the firmware at time of product introduction.

Launching the Web Interface 40

Home Page 40

Menu 41

LAN Configuration Page 42

Module Configuration Page 43

Trigger Routing Page 46

Chassis Health Page 48
Configure Fan Control 49
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Launching the Web Interface

The M9502A/M9505A Startup Guide provides detailed instructions for
connecting to the chassis using Agilent Connection Expert and launching the
chassis Web Interface. Following those instructions, launch the Web

Interface.

If you have problems launching the chassis Web interface, check your browser’s proxy
NOTE : : . ) L

settings. When Agilent Connection Expert launches a Web interface for a chassis, it

hands off the http://<address> to the browser or dedicated web application. Therefore,
it should not use a proxy.

Home Page

The home page displays identifying information about your chassis and LAN
connection, more if you click the Advanced Information ( [ agvances ) button.

% Agilent Technologies

MY9505A AXle 5 Slot Chassis

Chassis ———————

Firmware
\ersion
(see page 104)

40

Welcome to your

Web-Enabled M9505A AXle § Slot Chassis
Informatien about this Web-Enabled M3505A:

-

Serial Mumber ASETEATD0Z
Description W3I50E5A Alle 5 Slot Chassis

DNS Hostria A-MIEDEAEATDDZ

mON 5 Hostnam ASEIEA-EATDDI local

mDM 5 Instrument Agilent MBE0EA AXlz § Slot Chassis -
MName ASETEA1DDD

:I::.: ETCP'F Sl TCPIF: 155, 140,95, 202, 5025, SOCKET

Turn On Front Panel Identification Indicator
'_I Advanced informatien about this Web-Enabled M3505A

Ethernet (MAC) Address 00:18:49:01:32:82

P Address Configuration Automstic

156.140.2.12 156.140.2.8

—
Aurto-MDX Capable: ez

Use the navigation bar on the left to scoess your MBS0EA and related information.
& Agilent Technologies, Inc. 2071

Av AdvancedTCA eXtensions for Instrumentation
& 5\ ie
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Clicking Turn On Front Panel Identification Indicator will cause the ESM front
panel STATUS light to flash steadily; use this to quickly identify which
chassis you are communicating with.

The six buttons at left are the Web Interface’s Menu:

Home Page - General Information about the chassis, such as
product identification, firmware version and LAN parameters,

LAN Configuration Page - Display IP address, domain, and subnet,
service discovery information, and LAN status.

Module Configuration Page - Displays product and model
information for instrument modules loaded in the chassis.

Trigger Routing Page - Configure static trigger routing from all
chassis-based sources to the backplane and external connectors.

Chassis Health Page - Displays PSU voltages, fan speeds and
temperature. Provides detailed event alarms for the chassis and
any installed Intelligent Platform Management Bus (IPMB)
equipped instrument modules.

Help Page - General help topics for the current page.

We will explore each Page in the order they are listed in the menu.
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LAN Configuration Page

Click the button to display the LAN Configuration page:

Support | Products | Agilent Site

Agilent Technologies [T CE{IYAWAYARE 1l EEL

LAN Configuration of your M9505A

Parameter | Currently in use

IP Address Configuration: | Automatic

IP Address: . 156.140.94.63
Subnet Mask: | 2552552480

Default Gateway: 1 156.140.88.1

DNS Server|s): 5"156.140.2.12 156.140.2.8
Desired Hostname: ;A—MSSUSA—EA‘] 015
"i\dd.agilent.com

Description: . M35054 AXle 5 Slot Chassis

mDns Instrument Name | Agilent MI505A AXle 5 Slot Chassis - ASABEA1015

1
g.

mDns Status

< i >

Initial releases of the AXIe chassis will have IP configuration set to
Automatic; the IP Address, Subnet Mask and Default Gateway are set
automatically and cannot be changed.

When you make a LAN connection between host PC and chassis ESM, and
then power-on the chassis, the following process happens:

1 The chassis, as client, seeks a Dynamic Host Configuration Protocol
(DHCP) server to set the IP configuration.

2 If you connected the chassis and PC to a corporate LAN, the network will
provide the DHCP addresses.

3 If you made a direct LAN connection (physical LAN or implicit LAN
connection through PCle), the chassis reverts to link-local addressing.

If you are having difficulty ‘finding’ a specific AXle chassis on a network, you can
search by the mDns Instrument Name, which includes the unique chassis serial
number. This number is located at the rear of the chassis.

42
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Module Configuration Page

Click the |l button to display the Module Configuration page. This page
allows you to view the physical location and identifying information for

recognized modules installed in the chassis, as well as the chassis frame and
Embedded System Module.

Chassis Module Configuration

Mgfolile ‘ Product Name Description
[ s [ emey- |
oo
‘Revisiml |
‘Manuﬁacmrer |
[ rermelon—Joon |
|pPsoOOOt22
‘Rewsmn IRev1 o
Manuf: !Agllean--
I B e I
lsiN |PPsoo00123
‘ Revision | Rev11
| Manufacturer | Agikent Tech
N __
’—
‘Rcmwn |
‘Mamlfacmrer |
I T I
s \BsosEAOO?
‘Revisi(m |A3
‘Manuﬁ:cmrer IADLINKTen:hm)logy'
‘Chassis H ‘ |
e N T L
(SN | age7EAT003
Revision | AX5.ES2E0MO
" 1z Agilent Tec
I B o O e ——
- sN |aeseson
Note PCle ‘Rewstou ESMO001-ES2 EOMO.SM4A
mode; either Manufacturer | Agient Technol
GenlorGen2, — |PCle Mode | PCle Gen 2 Enabled (SW6.:2is on)
see page 111 ‘PCIeRev 13

The above example shows an M9505A chassis with two installed modules
(slots 3 and 4) and the Agilent M9536A Embedded Controller in slot 1.

Scrolling down the Module Configuration page displays the E-Keying Activity
information. E-Keying (short for Electronic Keying) is a process in which
compatible matches over links between different modules are identified and
enabled to be used. For more information on E-Keying refer to “Electronic
Keying (E-Keying)” on page 86.
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Navigating the Web Interface Module Configuration Page

In general, you do not need to understand how E-Keying works. The E-Keying
process is handled by the chassis shelf manager. The following two figures
illustrate the Module E-Keying Activity display in the Module Configuration

Page.
Module E-Keying Activity
This table describes the electronic keying link activity permitted by the shelf manager. A status of "enabled' indicates an interface and associated lir
is permitted to be established. It does not indicate whether the link is alive and active. Modules may have many interfaces. A blank status indicate
an interface is available, but not in use. Clicking on any heading will sort the table according to that column.
From s~ 1ot s Trce——Juktpe ] erson G crama] or ||
| EsM | 4 | Enabled AXETiming(0x02) | = SIRG  AISTRGiks 0 | 8 | 1 |
| ESM 4  Enabled AXIEFabric(0x00) | PCI Express Fabric | scmsnomal | 0 | 4 [1234]
| ESM 3 Enabled AXETiming (0x02) | STRIG | AISTRGIks | 0 | 7 | 1 |
| ESM 3 Enabled AXE Timing (0x02) | SYNC | instumentsiotinput 0 | 3 | 1 |
| ESM 3 Enabled| AXETiming(0x02) | CLK100 | nstumentsiotinpdt = 0 | 2 | 1 |
| ESM 3 Enabled AXETiming (0x02) | FCLK | Instumentsiotinput 0 | 1 | 1 |
| ESM 3 Enabled AXE Fabric (0x00) | PCI Express Fabric | 5CTsnomal 0 | 3 1234
ESM 1 Enabled Base (000) | PICMG 3.0 Base 10/100/1000 BASE-T (10/100/1000 BASET) 0 1 1
ESM AXEE Timing (0x02) | STRIG All STRIG links 0 9 i
| Esm \ | AXEE Timing (0x02) | STRG | wmIsTRGIks | 0 | 8 | 1 |
| Esm | | AXEE Timing (0x02) | STRIG | AISTRGHks 0 | 5 | 1 |
| Esm \ | AXE Timing (0x02) SYNC | Systemsiotowpit 0 | 3 | 1
| Esm | | | AXIE Timing (0x02) CLK100 | Systemslototpst = 0 | 2 | A1
| Esm | \ | AXIE Timing (0x02) | FCLK | Systemslotoutput |~ 0 | 1 | 1 |
| Esm \ | AXIE Fabric (0x00) | PCI Express Fabric | sclsnomal | 0 | 5 | 1 |
| Esm | | AXIE Fabric (0x00) PCl Express Fabric | 5GTsnomal | 0 | 5 | 12 |
| Esm | | AXIE Fabric (0x00) PCI Express Fabric | scmsmomal | 0 | 5 [1234]
| Esm | \ | AXIE Fabric (0x00) | PCI Express Fabric | semsmomal | 0 | 4 [ 1 [
| Esm \ | AXIE Fabric (0x00) | PCI Express Fabric | 5GTsnomal | 0 | 4 |12 |
| Esm \ | AXIE Fabric (0x00) | PCI Express Fabric \ 5GUsnomal | 0 | 3 | 1 |
et B B o DUEERIC QOO b, | pPCIRRGSEANC | g g S GTSLOTELD i O, fronib |
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Module Configuration Page Navigating the Web Interface 3

In the following segment, note that modules in Slots 3 and 4 (column 1 “From
Slot” and column 2 “To Slot”) have an Enabled status and use the AXIe Local
Bus (62 pair Local Bus). This simply states that the Shelf Manager has given
the two modules permission to communicate directly (E-Keying) over the
AXIle backplane local bus. Also note that both modules are enabled to use the
AXle Timing STRIG link and the PCI Express fabric.

ST T T T Fabnc oty T PIOME 34 PG Express Faone 1 (BCISpresswate) | 0 [ 1 maaaT
ESM Base (0x00) PICMG 3.0 Base 10/100/1000 BASE-T (10/100/1000 BASE-T) 0 5 1
ESM Base (0x00) PICMG 3.0 Base 10/100/1000 BASE-T (10/100/1000 BASE-T) 0 4 1
ESM Base (0x00) PICMG 3.0 Base 10/100/1000 BASE-T (10/100/1000 BASE-T) 0 3 1
ESM Base (0x00) PICMG 3.0 Base 10/100/1000 BASE-T (10/100/1000 BASE-T) 0 2 1
1 Update Channel (0x02) OEM GUID-based (0xf0) 0 1 1
1 Fabric (0x01) PICMG 3.1 Ethernet Fabric (1000BASE-BX) 0 2 1
1 Fabric (0x01) PICMG 3.1 Ethernet Fabric (10GBASE-BX4) 0 2 12,34
1 Fabric (0x01) PICMG 3.1 Ethernet Fabric (1000BASE-BX) 0 1 1
1 Fabric (0x01) PICMG 3.1 Ethernet Fabric (10GBASE-BX4) 0 1 12,34
1 Base (0x00) PICMG 3.0 Base 10/100/1000 BASE-T (10/100/1000 BASE-T) 0 2 1
1 ESM  Enabled Base (0x00) PICMG 3.0 Base 10/100/1000 BASE-T (10/100/1000 BASE-T) 0 1 1
_>— ) 4 Enabled AXIE Local Bus (0x01) OEM GUID-based {0xf0) 62-pair local bus 0 2 (Right) 1
3 ESM Enabled AXIE Timing (0x02) STRIG All STRIG links 0 4 1
) ESM Enabled AXIE Timing (0x02) SYNC Instrument slot input 0 3 1
g ESM Enabled AXIE Timing (0x02) CLK100 Instrument slot input 0 2 1
3] ESM Enabled AXIE Timing (0x02) FCLK Instrument slot input 0 1 1
g AXIE Local Bus (0x01) OEM GUID-based {0xf0) 62-pair local bus 0 1 (Left) 1
3] AXIE Fabric (0x00) PCI Express Fabric 5 GT/s normal 0 1 1
) AXIE Fabric (0x00) PCI Express Fabric 5 GT/s normal 0 1 12
3] ESM Enabled AXIE Fabric (0x00) PCI Express Fabric 5 GT/s normal 0 1 1234
) Fabric (0x01) PICMG 3.4 PCI Express Fabric (PCI Express Base) 0 1 1
3] Fabric (0x01) PICMG 3.4 PCI Express Fabric (PCI Express Base) 0 1 1.2
3] Fabric (0x01) PICMG 3 4 PCI Express Fabric (PCI Express Base) 0 1 1234
_>> 4 3 Enabled AXIE Local Bus (0x01) OEM GUID-based (0xf0) B62-pair local bus 0 1 (Left) 1
4 ESM Enabled AXIE Timing (0x02) STRIG All STRIG links 0 4 1
4 AXIE Timing (0x02) SYNC Instrument slot input 0 3 1
e ETTNGOD) | e CUKIOO e Srment it | 0 2 1 e
More information on AXIe E-Keying is available on the AXIe Consortium
website: www.axiestandard.org.
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3 Navigating the Web Interface Trigger Routing Page

Trigger Routing Page

Click the button to display the Trigger Routing page. This page allows you
to view and assign static trigger routing through the ESM, using the chassis
Crosspoint Switch.

Trigger Routing on your M9505A AXle 5 Slot
Chassis

AXle Trigger AXle Star
This page allows control of trigger routing connections through the crosspoint Bus 0-11 Triggers 1,2,
switch between the chassis backplane and external connections located on the
the Embedded System Module (ESM). These connections may be applied, Static 1
saved as a default configuration, and later restored if necessary. For more )
detailed information on the trigger subsystem, see the M95024/M9505A AXIe Static 0
Chassis User's Guide. SMA Trigger In SMA Trigger

Run Sync

Please note this page does not control signal routing on module slots. Refer to

the routing setup instructions for those modular instrument products. Muttiframe In Multiframe O
Flags 1-4 Flags 1-4

T L <
o [m o]
IR L <

=]
b

5=
==
=||i=
al|a

=1
=&
ala
~N ||

AXle Trigger
Bus

—
=
o
@
o

Chassis
Internal
Backplane

G 11

To Slot 1
To Slot 2
To Slot 3
To Slot 4
To Slot 5

AXle Star
Trigger

SMA Trigger

Chassis SMA Clock
External

Connectors

TRIG 9
TRIG 10
TRIG
SYNC
In

Multiframe
Interconnect

r—
e e

[_ApplyChanges | | Don't Apply Changes, Keep Previous Settings ] [ ClearForm |
[ Save Trigger Routing as Default State ]
I Restore Trigger Routing from Default State 1
Restore Factory Default 1
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Trigger Routing Page Navigating the Web Interface 3

The Crosspoint Switch provides the flexibility of routing many signal events
from the backplane, flags or external trigger to different destinations. You
can choose to enable and assign the input source for any or all signal
destinations (trigger/timing resources to be output from the ESM). You can
also source a logical 0 or 1 to drive any output for test purposes.

Multiple outputs may be driven from the same input, but each output can
have only one input assigned. The default input for all outputs is “Static 0,
which assigns a logic 0.

These trigger bus inputs and outputs are covered in detail in “Triggering”
beginning on page 72.

Making Trigger Routing Changes

The Trigger Routing page provides several buttons at the bottom of the form,
which allow you to apply, save, and restore trigger bus States, complete sets
of trigger bus configuration settings. These States are stored in non-volatile

RAM (NVRAM); settings do not change when you cycle power to the chassis.

Trigger bus settings displayed in the Trigger Routing page form are not activated until you
apply them.

Active State: Each time you load or refresh the Trigger Routing page, it shows
the Active State (of the trigger bus).

* The displayed form allows you to make and display configuration changes,
but they are not made Active until you specifically apply them.

e If you click the Apply Changes button, the displayed settings will be made
Active (become the Active State).

e If you do not want to apply the displayed changes, do not click Apply
Changes. You can click Clear Form to clear all trigger bus assignments on
the form.

» Ifyou want to restore the Active State, click the Discard and Refresh button.

Default State: The chassis will store a custom set of default settings, called
the Default State.

e If you click the Save as Default button, the displayed settings will be made
Active and be saved as the new Default State.

* You can always restore the form to the Default State by clicking the
Restore Form from Default button. Then, if you click the Apply Changes
button, the Default State will be made Active.

Factory Default State: You can always restore the form to the factory default,
by clicking the Restore Form from Default button. Then, if you click the Apply
Changes button; the factory default becomes the Active State.

Complete description, selection and routing instructions for the trigger bus
are provided in “Chassis Synchronization and Triggering”, beginning on page 69.
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3 Navigating the Web Interface Chassis Health Page

Chassis Health Page

Click the button to display the Chassis Health page. Note that, in the
example below, three fan speeds are shown as below the minimum fan speed
limit.

Chassis Health

Sensors

Sensor Readings

=
23
2c
@
E
L3
5
w0
=
[
3
®
=
2
wn
5
®

Value

6
7

Nominal Voltage +1.5V DDR-CPU1 || 1.54 Volts
Nominal Voltage +1.8V CPU1 1.80 Volts
Nominal 10 | Voltage +5.0V 5.10 Volts
Nominal 11 | Voltage 33V 3.34 Volts
Nominal 12 | Voltage +12V 12.15 Volts
Nominal 18 | Temperature | LM75 SYS Temp || 57.00 degrees C
Nominal 19 | Temperature | CPUL Temp 60.00 degrees C
Nominal 20 || Temperature | CPU2 Temp 0.00 degrees C

KD
£@
% |o
bl
£
o
°]
=)
i
E
g
-
3

Value

Nominal | 120 Temperature | External Templ || 35.00 degrees €
Nominal 121 | Temperature | External Temp2 32.00 degrees C
Nominal 2 Fan Front-Lower 2436 RPM
Nominal 3 Fan Middle-Lower 2406 RPM
Nominal 4 |Fan Rear-Lower 2406 RPM
Nominal 5 Fan Front-Upper 2466 RPM
Nominal 6 |Fan Middle-Upper 2377 RPM
Nominal 7 | Fan Rear-Upper 2377 RPM

Configure Fan Control

Dynamic Minimum Fan Level

Adjust Current Speed Level and o 2
Dynamic Minimum Fan Level m H H % of maximum RPM

Chassis Firmware Update

The following link opens a form to update the firmware components of this chassis The components checked during an update are the
Embedded Systems Module (ESM) and chassis backplane modules. Instrument modules are not included in this update. For updating an
instrument module_ please follow the directions provided by the module vendor

Open the Chassis Firmware Update page.

This page has three sections: Sensors, Fan Control and Chassis Firmware
Upgrade. Sensor monitoring is explained in detail in “Shelf Management
Functions” on page 62. To update the chassis firmware, see “Updating the
Chassis Firmware” on page 104.
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Chassis Health Page Navigating the Web Interface 3

Configure Fan Control

The minimum chassis fan speed is approximately 2200 RPM; the maximum
fan speed is approximately 6000 RPM. Using a range of 35 to 100 (percentage
of maximum), you can manually set the minimum speed you want the fans to
operate at — 35 means the minimum fan speed of approximately 2200 RPM
and 100 is the maximum fan speed of approximately 6000 RPM. Each
increment is approximately 58 RPM.

Do not attempt to set the fan speed below 35. Earlier chassis firmware versions (see
AXle Chassis Version Information below), used fan speed numbers from 8 to 15, with 8
representing the minimum fan speed and 15 representing the maximum fan speed. For
backwards compatibility, these numbers are now reserved.

If you have an existing application program using IVl or LabVIEW drivers to set the
minimum fan speed using the old 8 to 15 range, your program will continue to work
normally with the new AXle chassis firmware; 8 now corresponds to the new 35

(minimum fan speed) and 15 corresponds to the new 100 (or maximum fan speed).

The new firmware revision returns fan speed as 35 to 100. If your application program
reads the current fan speed and expects a value between 8 and 15, your program may
error. Please adjust your application appropriately.

Regardless of where you set the minimum fan speed, if the temperature inside the AXle
chassis rises, the fans speed increases to provide additional cooling. The resolution of
the Current Fan Level, as shown on the Chassis Health web page, is an approximation of
the fan speed.

The Configure Fan Control section of the Chassis Health Page has the
following b fields:

Fan Status The shelf manager continuously monitors chassis fan speed,
looking for indication that one or more fans are not turning. Normal fan
status represents a fan speed of at least 2200 RPM (or higher when required
by instrumentation load). Below that speed, the shelf manager reports an
alarm condition for that fan, it attempts to increase fan speed and continues
to monitor. Failure of one fan will not result in interruption of power to
installed modules.

Cooling Status The shelf manager continuously monitors reported module
temperatures, looking for indication that one or more modules is outside its
optimal temperature range. This range is specified by the module vendor, as
are the thresholds for alarm conditions. Typically only high temperatures
generate an alarm, although it is possible for a vendor to specify low
temperature alarm levels as well.
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Navigating the Web Interface Chassis Health Page

In the event of a high temperature alarm from any module, the shelf manager
responds by increasing chassis fan speed and continuing to monitor. If the
Upper Non-Recoverable threshold is reached, the shelf manager requests the
module to power down to its inactive state. Because this level is set by the
module vendor, it may not indicate that the module has failed, only that
continued operation is inadvisable until the module cools.

Current Speed Level This is the level the fans are currently operating and is
controlled by the Shelf Manager. It increases from a set minimum as needed
to adjust for changes in chassis temperature. The range is from 35 to 100,
where 35 is the slowest speed level and 100 is the highest speed level. The
Current Speed Level indicates an approximate percentage of maximum fan
RPM. Therefore, a level of 40 indicates the fans are operating at
approximately 40% of maximum RPM, and 100 indicates the fans are
operating at 100% of maximum RPM. Note, the default/reset value is 40.

Dynamic Minimum Fan Level This is the minimum fan level the shelf
manager algorithm sets as it actively monitors the overall system
temperature and temperature threshold events received from instrument
modules. Over time, the algorithm adjusts this level towards the
user-specified minimum fan level provided the cooling status remains at
Normal.

Adjust Current Speed Level and Dynamic Minimum Fan Level This user
adjustable parameter actually sets both values. This level is kept in
non-volatile RAM until you change it; cycling power to the chassis does not
change the minimum fan level. Adjust the minimum fan level by entering a
value in the field, or clicking the up/down arrows, and then clicking the
Apply button.

Note that you can individually set the Current Speed Level and the Dynamic
Minimum Fan Level using ICI controls. The Web UI (and the Soft Front Panel)
binds these two together. Setting the Current Speed Level is always
temporary because the Dynamic Minimum Fan Level algorithm continuously
adjusts the fan speed towards a dynamic minimum when cooling conditions
permit. For example, consider a situation where the chassis and installed
modules require a fan speed of 50 to maintain proper cooling. If you attempt
to manually set the Current Fan Speed to a lower value (40 for example) the
algorithm overrides the setting and maintains the fan speed to provide
adequate cooling. Conversely, if you manually set the fan speed to a higher
value (65 for example), the algorithm sets that fan speed and does not change
it unless additional cooling becomes required.

Of course, since the actual cooling requirements for the chassis and modules
may continuously change, that actual fan Current Speed Level and the
Dynamic Minimum Fan Speed will also change over time.
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Chassis Health Page Navigating the Web Interface 3

Example of Chassis Fan Speed

The following graph illustrates how the chassis fan speed operates. For
simplicity, only one temperature event is shown; in reality, temperature
events may be happening frequently causing the fan Current Speed Level to
change and the Dynamic Minimum Fan Speed to gradually change.
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Assume at the beginning, the chassis is reporting a Nominal cooling status.
The Dynamic Minimum Fan Level is approximately the same as the fan
Current Speed Level. When one (or more) temperature sensors reports that a
temperature has increased above its Nominal range and is now above its
Upper Non-Critical threshold, a Minor Alert occurs on the cooling status. At
this point, the chassis fan Current Speed Level begins ramping up to provide
additional cooling. Note that the change is not instantaneous.

When the temperature sensors report that the temperature has dropped back
into the Nominal range (because of hysteresis it is actually a few degrees
below the Upper Non-Critical threshold), the chassis fan Current Speed Level
begins to gradually slow down, compensating for the reduced heat load.

During this entire time, the Dynamic Minimum Fan Level algorithm is
recalculating to provide a new minimum fan speed. As additional
temperature events occur, and the Current Fan Level changes, the Dynamic
Minimum Fan Level algorithm recalculates the minimum fan speed required
to ensure optimal cooling in the chassis.
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Navigating the Web Interface Chassis Health Page

AXle Chassis Version Information and Fan Speed

AXle Chassis IVI Driver version Fan Speed Range

Firmware version

1.3.8 (actually, 1.3.08) 1.1.11 8 (minimum) to 15 (maximum)

1.3.23 1.1.1.1 Chassis firmware, including the chassis web

page uses 35 to 100. However, the IVl and
LabVIEW drivers, including the Soft Front
Panel interface, had not been updated to use

the 35 to 100 range.
1.3.23 1.2.0.x Chassis firmware and the IVl and LabVIEW
(and later) (and later) drivers, including the Soft Front Panel
interface, were updated to use the 35 to 100
range.
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o Using the Soft Front Panel

This chapter provides an overview of the AXlIe chassis soft
front panel (SFP). The SFP provides the same functionality as
the Web Interface. While the Web Interface runs in a browser
window and accesses the web server built into the chassis, the
SFP is an executable which runs on a PC and communicates to
the chassis using the IVI drivers. The SFP is installed
automatically when the chassis software is installed.

Starting the Soft Front Panel 54
SFP Screens bbb
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Using the Soft Front Panel Starting the Soft Front Panel

Starting the Soft Front Panel

54

After the chassis software is installed, the SFP can be started from the Start
menu as follows:

Start > All Programs > Agilent > M950x AXle Chassis > M950x SFP

The SFP help system can be launched from the Start menu as well. The SFP
help system menu item is immediately above the menu item used to start the
SFP, as shown below:

Agilent
MM950x AXIe Chassisl

£ M950x SFP
Ma018
Agilent IO Libraries Suite
Agilent IVT Drivers

For detailed information on the features and functionality of the SFP, see the
SFP help system.

IMPORTANT: If your chassis is connected to the host PC via a LAN connection, and
Agilent Connection Expert has discovered the chassis as a LAN device, then the Soft
Front Panel software will also find the chassis.

However, if you connected the chassis to the host PC via PCle cable, you must manually
add the chassis to the LAN device tree. This is true, even if Agilent Connection Expert
has found the chassis and listed it under the PXI device tree. To add the chassis as a LAN
device, select the LAN tree, then select Add Instrument. The chassis must be added as
Socket protocol (typically port 5025).
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SFP Screens

The SFP contains two screens, the Monitor screen and the Configure Trigger
Routing Screen.

Monitor screen

The Monitor screen is used to monitor the chassis fan speeds, the temperature
sensors, and the chassis voltages. The following graphic shows an M9502A
2-slot chassis with a module in slot 1 that has both Temperature and Voltage

Sensors.
[ Allow Control k=l
Monitor | Configure Trigger Routing
~ | Fan Speed Sensors
Slot Name SpeedRPM] Alarm Status
Chassis Front 3684 Nominal
Chassis Middle 3565 Nominal
Chassis Rear 3478 Nominal
~ | Temperature Sensors E
Slot Name Temperature [*C] Alarm Status
Chassis External Temp1 31 Nominal
Chassis External Temp2 k3 Nominal
Chassis PSU Temp 41 Nominal
1 LM75 SYS Temp 44 Nominal
1 CPU1 Temp 52 Nominal
1 CPU2 Temp Q Nominal
~ Voltage Sensors
Slot Name Voltage [V] Alarm Status
Chassis PSU Voltage 40.44 Nominal
1 +1.5V DDR-CPU1 1.56 Nominal
1 +1.8V CPU1 1.80 Nominal
1 +5.0Vv 510 Nominal
1 +3.3V 3.3 Nominal
1 +12v 12.05 Nominal
Connected: TCPIPD::156.140.94.93::5025::SCCKET No Error
L
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Using the Soft Front Panel

Configure Trigger Routing

SFP Screens

The Configure Trigger Routing screen is used to configure the inputs and
outputs of the chassis Crosspoint Switch.

File Configure Utility Tools Help

Allow Control

Trigger Routing

Destination |
To:

AXle Trigger
Chassis Bus
Internal
Backplane

AXle Star
Trigger

Chassis
External SMA Clock

Connectors |

Multiframe
Interconnect

Reset to Factory Default

Monitor | Configure Trigger Routing |

Axie T AXie Star
Bus-11 Trggens 1.2, 5
Stadic 1
Static 0 Crosspoln

SMA Trigger b Swilc SMA Trgger Out
Run Sync
Muttitrame in Muitsframe Out

Flags 1-4 Flags 1-4

Output | Output

signal | Enable| 'MPul Signal

[ TRIGD
TRIG1

[ TRIG2
TRIG3
TRIG4

[ TRIGS
TRIGE

| TRIGT
TRIGS
TRIGY

[ TRIG10
TRIGH |

Multirame Flag 1 =

%b’i'm' mg .
o o o

=N | N | Kz (8 | k3]

(=1 |N=] | N=] (=] | =]

all«fl« afl <l

I
SYNC | || Static D x Sync routed through crosspoint switch

ToSiot1 | | Static 0 -

Static D -
, e s
n |
| | WL E S Non-Inverted A
|
| Static 0 -
(LD Mon-Inverted -

[May be connected to a 10MHz
| clock source

[ T T

| Save as Default State| |Restore from Default State |
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Note that the Allow Control check box in the top-left corner of the window
must be checked in order to make changes to the trigger routing. This check
box is provided to prevent changes from being inadvertently made to the
trigger routing.

Below the Configure Trigger Routing table are three buttons:

Reset to Factory Default: This button resets the chassis trigger subsystem
to the factory default configuration, including setting TriggerInThreshold
to 1.65 VDC, connecting Static O to all crosspoint switch inputs, and
disabling the Trigger Bus and Star Trigger Output Buffers.

Save as Default State: This button saves the trigger subsystem
configuration as the new power-on default configuration, replacing the
current power-on default configuration. The just-saved configuration is
re-applied using the Restore from Default State button. Only one state
can be saved.

Restore from Default State: This button restores the trigger subsystem to
the power-on default configuration. The power-on default configuration
can be a previous configuration saved by using the Save as Default State
button. Otherwise, the power-on default configuration is the factory
default configuration.

In the Simulation Mode, the Save as Default State button does not actually save the
configuration. The Restore from Default State always restores the Factory Default
configuration. The state is saved in the chassis hardware, hence, in Simulation Mode,
there is no ability to save or recall states.
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o [ This chapter explains the monitoring, synchronization,
S triggering and signal routing options for the AXIe chassis.

Chassis Block Diagram 60
AXle Chassis System Diagram 45

Shelf Management Functions 62
To Monitor Fans: 62
To Control Fan Speed: 64
To Monitor Chassis Temperature: 65
To Monitor Module Health: 66

PCle and LAN Switching (data transfer) 67
Data Channels Explained 67
Implementing Fabric2 68
Maximizing Data Upload Speeds 68
PCle, LAN or Both? 68

Chassis Synchronization and Triggering 69
Synchronization 70
Available Clocks 70
Selecting a Clock Bus Source 71
Using the Clocks 71
Triggering 72
Trigger Resources 73
Crosspoint Switch 74
M950x Trigger Subsystem 60
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STRIG 77
SYNC 78

TRIGGER OUT 80
MultiFrame Flags 81
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LVDS Local Bus 86
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Interconnection 84
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Features and Functions

Chassis Block Diagram

60

Chassis Block Diagram

Below is a high-level diagram showing how signals are routed between the
Embedded System Module (ESM), front panel, and chassis backplane slots.

ESM Chassis
Front Panel ESM Backplane
Intelligent Platform
Management Bus (IPMB) |
Shelf Manager
Lo Base Fabric Channel
Gigabit Ethernet, Gigabit Ethernet
'RJ45 connector LAN to b slots
B Switch ]
T Primary Data Fabric 1
PCle x8 PCle x4
<connector PCle to b slots>
x8 Switch
Data Transfer
Trigger and
Ext. TRIGGER Timing Bus
IN /7 0UT - . >
'SMA connector " Trigger
CLOCK
IN/ 0UT - Clock
SMA connector oc
MultiFrame
INPUT / OUTPUT - i
‘Mini-D connectors; > MuhiFrame
Synchronization
and Triggering

A block diagram of an M9505A 5-slot AXIe chassis system is presented on the
next page.
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Agilent Connection Expert

Host PC

| Agilent C Expert will display connection
information separately for the chassis and for
each module installed in the chassis.

The chassis firmware update process
requires that the firmware files be
hosted on an FTP server, which
allows the chassis to access the files
directly. The FTP server can be on
the host PC or can be on a separate
computer.

Chassis Soft Front Panel (SFP)

The SFP will use wh

The Web Interface will use whatever
connection, PCle or LAN, that is available.

Refresh All

=%, PaRo_wINE A

M950x AXle Chassis System

(The M9505A chassis is shown here, but all
concepts apply to the M9502A chassis as well)

5 CoM1 (ASRLLY
= ¥ Lan (TCPIPO)

TCP/IP over PCle: Communication over
PCle to the Intel NIC (and downstream
devices, such as the LAN Switch, Gb
slot interfaces and the Shelf Manager)

Agilent M9505A AXle Chassis

The PCle x4 connections to each slot can only be accessed from the
chassis PCle interface. However, the Gb Ethernet connections to each
slot can be accessed from both the PCle interface (through the Intel NIC
and LAN Switch) and through the chassis LAN interface.

| PCle x4 (Gen 2) Gb Ethernet |

Modules may connect to the PCle x4
interface and/or the Gb Ethernet
interface. Refer to your module
documentation for information on the
interface(s) it uses.

. i | uses TCP/IP protocol. Therefore, the to each slot to each slot
el LAY, it Do et it | AXle chassis, when accessed over PCle, [ Siots y ~
o will be displayed as a LAN device in 1 F 4
An can Agilent Connection Expert as shown [ Slot 4
Appli program gseh'z"_e") cneloy above. PCle modules, however, will be
oth drivers. displayed under PXI0 and will be able to [ Slot 3
Sensor | AgM950x | [ AgM950xSC | Trigger use the full bandwidth of the PCle
Driver | _driver driver | Driver interface. [ Slot 2
An embedded controller can
In performing the Initialize() call for either driver, the application _\ o (Gen2) interface 4J J 1PMB — Intell
program specifies a VISA resource name. If only PCle is connected, PCle PCle cable (Gen P le—1 — Intelligent Parallel and star
the resource name may appear like: Adapter > The slotbPCIe interfdaces le— Platform Management Bus trigger lines
cannot be accessel
“TCPIP0::169.254.1.0::5025: : SOCKET” M9045 PCle ExpressCard Adapter (x1) PCle from the chassis LAN LAN l L
where 169.254.1.0 is an example private IP address. If only LAN is M9047 PCle Desktop Adapter (x8) S i A interface, - x
connected, the resource name may appear like: wite < Switch Shelf Manager Synchronization
“TCPIP0::192.168.5.2::5025: : SOCKET” EAN Intel 82573L || «—»]* Monitors/controls fan speeds and Triggering
where 192.168.5.2 is an example DHCP-assigned IP address. If both Chassis LAN x1(Gen 1) NE“’&’;’[’g (Ithlecliface 1Gb * Monitors temperature sensors -
LAN and PCle are connected, the LAN VISA resource name is used. - interface T + Monitors module sensors Chassis
Site LAN hub, o ! « Provides Web Interface Firmware
router, or switch O
Chassis Web Interface L

CAUTION: Do not attach a LAN cable after

ications has been blished over the
PCle cable. Doing this will disrupt PCle
communications, and will not provide LAN
communications — the chassis will become
inaccessible and rebooting of the PC will be
required to restore communications.

NOTES:
1. PCle and LAN connectivity:

If you need both LAN and PCle communications,
connect both cables prior to powering-up the
chassis.

A. If the chassis PCle interface is connected and the chassis LAN interface isn’t connected, the Intel NIC provides a means for the PC to access the LAN
Switch — this provides PC access to the Shelf Manager as well as access to the Gb Ethernet connections to each slot.

B. While the Intel NIC allows the host PC to use the PCle interface to access the LAN Switch (and the devices connected to the LAN Switch), the
reverse does not apply -- the PC cannot use the LAN interface and the Intel NIC to access the slot PCle x4 interfaces..

2. PCle Generation (“Gen"”) 1 peak speed is 2.5 Gb/s per lane. PCle Gen 2 peak speed is 5.0 Gb/s per lane. Taking into account encoding and other overhead,

typical Gen 2 performances in MB/s and GB/s are as follows for x1, x4 and x8: x1: 500 MB/s

x4: 2GB/s
x8: 4 GB/s

3. The PCle Switch internal buffering allows the chassis to communicate to the host PC at 4 GB/s, and simultaneously communicate at 2 GB/s to each of
two x4 module slots. Factoring in certain overheads, nominal data rates of 1.85 GB/s per slot can be achieved.

IMPORTANT: PCle is logically an extension of the host PC backplane. If the PCle interface is used to connect to
the chassis, the chassis Intel 82573L NIC will appear to Windows as if it is installed directly in the PC. While
Windows Vista and Windows 7 provide the necessary Intel NIC driver, Windows XP does not natively include the
required Intel NIC driver. If you're using the PCle interface on Windows XP and if you see the dialog partially
shown below, you'll need to install the Intel PROWIN32.exe network driver as described in the User’s Guide.

FOURG New Hardware Vizard

Wetcome to the Found New
Hardware Wizard

This razesd hslps you vatad solivesse boe

Edhesnex Carmoler

L A

—A L L —

Situations where the above dialog won't be displayed include:

1. If a Windows XP-based host PC contains Intel-based networking, the required Intel NIC driver will likely

already be installed — if so, the above dialog won't be displayed.

2. If you're connected to the chassis using only the LAN interface, the NIC will not be visible to the Host

Controller PC and the above dialog won't be displayed.
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Shelf Management Functions

Shelf Management Functions
All AXlIe chassis provide these ATCA shelf management functions:

Monitor and control chassis fan speed
Monitor chassis backplane temperature

Monitor module health, as provided by the module vendor (may include
voltages and temperatures, fuse status, alarms and alarm setpoints)

Automatically and safely shutdown power upon a fan tray or power supply
unit (PSU) failure

You may monitor chassis behavior and make fan settings as explained below
using the chassis Web Interface, on the Chassis Health page.

Shelf management is implemented in the ESM firmware. You may upgrade
firmware through the base interface (LAN) connection.

To Monitor Fans:

Sensors

You can check the individual chassis fan speeds, fan levels, and status. The
fan speeds are listed under the Chassis header in the Sensors section of the
Chassis Health page.

Module .
Slot

Status

Nominal

Nominal
Nominal
Nominal
Nominal
Nominal
Nominal

Nominal

Instrument State Sensor Readings

120 | Temperature  External Templ 23.00 degrees C

121 | Temperature | External Temp2 24.00 degrees C

2 Fan Front-Lower 2109 RPM
i 3 . Fan Middle-Lower 2050 RPM
. 4 I Fan Rear-Lower 2050 RPM
) Fan Front-Upper 2080 RPM
6 I Fan .]:\diddle-Upper 2139 REM
] Fan rRear-Upper 2080 RPM

Under Fan Control, you can monitor Fan Status, Cooling Status, Present Fan
Level, and Minimum Fan Level. These are explained in order below.

Configure Fan Control

Current Speed Level

Dynamic Minimum Fan Level

Adjust Current Speed Level and o _
Dynamic Minimum Fan Level m B | % of maximum RPM Apply

62
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Shelf Management Functions 5

Fan Status: The shelf manager continuously monitors chassis fan speed,
looking for possible indication that one or more fans are not turning.
Nominal fan status represents a fan speed of approximately 2,000 RPM,
higher when required by instrumentation load. Below that range, the shelf
manager will report an alarm condition for that fan, attempt to increase fan
speed and continue to monitor. Failure of one fan will not result in
interruption of power to installed modules. The fan status conditions are
listed below.

Fan Status Fan Speed (RPM) Shelf Manager Response

Nominal 2,000 or higher Continue monitoring fan speed

Increase fan speed one step and continue

Lower Non-Critical o
monitoring

Increase fan speed to maximum and continue
monitoring

This usually indicates a fan has stopped turning;
Lower Non-Recoverable increase fan speed to maximum and continue
monitoring

Lower Critical

Cooling Status: The shelf manager continuously monitors reported module
temperatures, looking for indication that one or more modules is outside its
optimal temperature range. This range is specified by the module vendor, as
are the thresholds for alarm conditions. Typically only high temperatures
generate an alarm, although it is possible for a vendor to specify low
temperature alarm levels as well.

In the event of a high temperature alarm from any module, the shelf manager
will respond by increasing chassis fan speed and continuing to monitor. If
the Upper Non-Recoverable level is reached, the shelf manager will shut
down power to that module. As this level is set by the module vendor, it may
not indicate that the module has failed, only that continued operation is
inadvisable until the module cools.

Cooling Status Module Temp Shelf Manager Response

Nominal Continue monitoring module temperature

Increase fan speed one step and continue
specified by module | monitoring

vendor Increase fan speed to maximum and continue
monitoring

Increase fan speed to maximum, deactivate that
module and continue monitoring. This usually
implies imminent module damage if operation
continues;

Upper Non-Critical

Upper Critical

Upper Non-Recoverable
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Current Speed Level

This is the level the fans are currently operating at and is controlled by the
Shelf Manager. It increases from a set minimum as needed to adjust for
changes in chassis temperature. The range is from 35 to 100, where 35 is the
slowest speed level and 100 is the highest speed level. The speed level
indicates an approximate percentage of maximum fan RPM. Therefore, a
level of 40 indicates the fans are operating at 40% of maximum RPM, and 100
indicates the fans are operating at 100% of maximum RPM.

Dynamic Minimum Fan Level

This is the minimum fan level the shelf manager algorithm sets as it actively
monitors the overall system temperature and temperature threshold events
received from instrument modules. Over time, the algorithm adjusts this level
towards the user-specified minimum fan level provided the cooling status
remains at normal.

Adjust Current Speed Level and Dynamic Minimum Fan Level

This is a user adjustable parameter allowing you to specify a minimum fan
speed level. This level is kept in non-volatile RAM until you change it; cycling
power to the chassis does not change the minimum fan level. Adjust the
minimum fan level by entering a value, or clicking the up/down arrows and
clicking the Apply button.

You cannot monitor the PSU fans.

To Control Fan Speed:

You can set the minimum fan level, over a range from 35 to 100 as a
percentage of maximum fan speed, by setting that level in the Adjust Current
Speed Level and Dynamic Minimum Fan Level field and clicking the Apply
button. This specifies the minimum level at which you want the chassis fans
to run. The Shelf Manager will increase fan speed from that minimum—for all
(three or six) chassis fans—if required by an alarm condition (low fan speed
or high module temperature).

If the minimum fan speed is changed using the Web Interface, the newly-set value will
become the chassis power-on default value. This is unlike other parameters set using the
Web Interface, which do not persist through a power cycle. For more detailed information
on controlling the fans using the Web Interface, refer to “Configure Fan Control” on
page 49.

The power supply (PSU) fans are controlled automatically, you cannot
override them.

Agilent M9502A/M9505A AXle Chassis User Guide
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Shelf Management Functions 5

To Monitor Chassis Temperature:

There are two backplane sensors which measure chassis temperature in
degrees celsius. These temperatures are listed in the Sensors section of the
Chassis Health page.

120 | Temperature External Templ | 32.00 degrees C

Nominal 121 | Temperature External Temp2  30.00 degrees C

They are provided as an indication of ambient chassis temperature only; the
individual slot temperatures reported by installed modules control the
chassis fans.
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To Monitor Module Health:

The Sensors section of the Chassis Health page lists sensor measurements for
each module slot. The sensors are vendor-specific, and the type of readings
will vary by module. Below is a screen capture of the Sensors section from a
chassis with two modules installed.

Sensors

Module
Slot

Instrument Sensor Readings

State ‘

T R
E I B
1D

Status

LPT AMP_REF_blade

Status

‘Nominai

‘ +33V 0.61 Volts

‘ +25V 2,61 Volts

ADC 3 3V IPMI | 3.00 Volts

B

[

e — e —
e oo

‘?f?fu‘\ ) Tp pe

+LSVPROM 226 Vos

’7\ Voltage  +1.5VDDR-CPUI 1.54 Volis
| Mol ’7‘ Vokaze +1 8V CPUL 1,80 Volts
Nominal 10 Vokage 450V 5.04 Vots
| Nominal ’T‘ Vokas ‘+3_w ‘3.34%;1;
|Noq'n'nai ’F‘ Ve | +12v 112,05 Voks
' Nominal 20 Temperanwe LM75SYS Temp  27.00 degrees C
Nosial 18 Temperatre CPUI Temp 3200 degrees C
Nowasd 19 Temperatre CPU2 Temp 0.0 degrees C

[ Nexiind ’E{ Tempawne | Bntcrat Teapl | |[32.00 demeen©
Nominal 121 Temperatwe EstemalTemp2  32.00 degreesC
| Nominal ’T‘ Fan FrostLower  2347RPM
Nominal ’?‘ Fan MiddeLower  2317RPM
ot 4 Fa Rear-Lower | 2288RPM
Noinal 5 Fan Front-Upper  2258RPM
Nonsinal 6 Fam Middle Upper 2258 RPM
Nominal 7 Fan Rear-Upper 2258 RPM
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PCle and LAN Switching (data transfer) 5

PCle and LAN Switching (data transfer)

Data Channels Explained
The AXle chassis provides three paths for communication and data transfer
to and from installed modules:
e Gigabit (Gb) Ethernet
e PCle

e Fabric 2 (optional, requires instrument hub module)

ESM Chassis Backplane
PCle x8 s_tar-_ -distrib d x4 h sl
Switch distributed, star-distributed, x4 to each slot
x4 to
PCle Hub 1 each slot
Gen 2 PCle x8 i
to Host PC
PCle to LAN
Switch
Slot |1 Slot|2 Slot|3 Slot|4 Slot b
_ LAN N
‘1 Gb Ethernet -
to Host PC
<Fabric 2 (user-defined, x4)

Gb Ethernet: This is a star-distributed 1 Gb Ethernet:
¢ From the LAN switch in the ESM—the base channel hub—to each slot.

* From the LAN switch in the ESM to the RJ45 front panel LAN connection,;
10/100/1000BASE-TX.

PCle: This is the high speed primary data path:

* From the PCle switch in the ESM—the fabric 1 hub—four lanes to each
instrument slot through the backplane defined as PCle x4.

¢ From the PCle switch in the ESM to the PCle x8 front panel connection.

Fabric 22 Fabric 2, if implemented, provides a high speed secondary data
path through the backplane:

* From an instrument hub module in slot 1—the fabric 2 hub—four lanes to
each instrument slot through the backplane; protocol is vendor-defined.

* Fabric 2 data does not pass through the ESM; you must make external
connections to the instrument hub to use fabric 2 data

Agilent M9502A/M9505A AXle Chassis User Guide 67

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PCle and LAN Switching (data transfer)

Implementing Fabric 2

To utilize fabric 2, the secondary data path (four channels) through the
chassis backplane, you must:

e Install in slot 1 an AXlIe instrument hub module designed to implement
the fabric 2 star. Access to these backplane signals must be controlled by
the instrument hub module.

* Use a remote host PC. With an instrument hub module, you cannot
simultaneously use an embedded controller, which must also be installed
in slot 1.

Maximizing Data Upload Speeds

The maximum data bandwidth to each slot is dictated by the x4 connection.

You will typically achieve higher PCle data throughput to a remote (desktop
or rackmount) host PC than to an embedded controller.

e Using a high speed rackmount or desktop PC and a x8 cable, the primary
data fabric utilizes a x8 connection between the ESM and the host PC. The
ESM’s PCle switch can achieve Gen2 upload speeds when transferring
data to the host from multiple modules simultaneously.

e If an embedded controller is installed in the chassis, that x8 connection is
disabled; the controller uses its slot 1 backplane x4 link to the PCle
switch.

* By using both an instrument hub module and a fast remote host PC with
dual x8 cable adapters, you could potentially move two x8 fabric channels
to the host at Gen 2 speeds (if the instrument hub outputs PCle x8).

PCle, LAN or Both?

You can establish communication between the chassis and host PC over
either a LAN or a PCle connection. In practice, the choice is usually driven by
the interface(s) on your modules. For example, if you have a module with a
x4 PCle interface, you’ll want to establish a PCle connection to the chassis.

PCle Connection Only You may connect the ESM to the host PC using only a
PCle cable. This will allow you to use both the base (LAN) channel and fabric
1 data channels.

Base channel communication between PC, ESM and any LAN capable
installed instruments are made through the PCle connection. A PCle to LAN
switch in the ESM manages the base channel communication to the slots; it is
seen as a network interface device by Windows Device Manager.

LAN Connection Only You may connect ESM to host PC using only a LAN cable.
You will have base channel communication only and significantly less data
throughput that when using PCle.

Hybrid Operation: You may connect both LAN and PCle cables from ESM to
host PC. This provides the most operational flexibility and some data
throughput advantages over using only PCle.
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Chassis Synchronization and Triggering

The Agilent AXIe chassis provides a rich set of signaling (triggering and
timing) options. These allow you to achieve time-aligned operation of
multiple instruments installed in a single chassis or MultiFrame
(interconnected AXIe chassis system).

MultiFrame, Agilent’s method of interconnecting multiple chassis, is described in
“MultiFrame Operation” on page 83. For this chapter, ‘instruments in the chassis’
includes all instrument modules in the single chassis or MultiFrame. If you are using only
a single chassis, the MultiFrame references are inapplicable.

An example of time aligned operation would be starting and stopping some
aspect of a test running on multiple instruments in the chassis. The time
alignment of these operations can be:

e Synchronous: A single event (trigger signal or sync signal), initiated by an
external trigger, flag, or other signal transition, triggers one or more
instruments simultaneously.

e Asynchronous: Instruments operate independently, with their resulting
data to be time-aligned post-collection in your analysis software. This
requires the data to be referenced to a common clock source.

Moreover, there is capability to group instruments and perform such
operations on several independent groups simultaneously. For example,
instrument group A can be triggered from a 100MHz clock and instrument
group B can receive an external trigger from an event transition in the test
environment, while receiving the same clock signal to synchronize the two
groups.

Although the triggering and timing options can be inter-operated, it is easiest
to understand them using distinct Clock Bus and Trigger Bus diagrams, each
providing ESM front panel and backplane signal connections.
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Synchronization

Available Clocks

Clock Outputs The Embedded System Module (ESM) generates a 100 MHz
instrument clock signal from its clock bus. This signal is:

e Star distributed to all instrument slots as CLK100

¢ Provided to the ESM’s front panel SMA connector CLOCK OUT, as a 10 MHz
external reference clock (3.3V CMOS, 50Q)

¢ Distributed to additional chassis as MULTIFRAME OUTPUT CLK100

A separate 100 MHz distributed PCle fabric reference clock (FCLK) is provided
from the ESM to all instrument slots.

Clock Sources There are three possible sources for the clock bus in a given
chassis. Clock detection logic is automatic, and the input source is chosen in
the following priority order, depending on which external inputs are sensed:

1 An external reference clock (MULTIFRAME INPUT CLK100) from the lower
chassis connector

2 A 10 MHz external reference clock (CLOCK IN) applied at the ESM’s front
panel SMA connector

If you choose the external 10 MHz reference clock, it must be present at the front panel
SMA connector when the chassis is powered on. If you attach the cable after power is
applied, you must cycle power on the chassis.

3 The local 100 MHz clock oscillator within the ESM

Clock Bus Diagram The clock resources are illustrated below.

ESM = Chassis
Front Panel ol Backplane
zZero aelay
feedback L Clock Bus f;-nvgﬁt
buffer
| [PLL] [CIK CLK100 [5]
CLOCK IN I M 10 > mux PLL
! = i >
100 MHz Local| |
Clock Oscillator| ™ [
MULTIFRAME INPUT | HCSL
CLK100 _ _ . e - fan out
buffer
MULTIFRAME OUTPUT FCLK [5]
LK100 100 MHz
4_ ......... — — — — —. — — m— —— — — CLK OSC.
3.3V
_CLOCK OUT 50Q PLL
) “ /10
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Selecting a Clock Bus Source

By default, the clock bus is driven by the local 100 MHz clock oscillator. You
can also drive the clock bus from an external reference clock supplied by
CLOCK IN or the MultiFrame Cable.

Touse CLOCK IN: You can connect a 10 MHz external reference clock source
to drive the clock bus on any given chassis.

1 Provide a clock source at that chassis’s front panel SMA connector. The
chassis will recognize a signal with these characteristics:

AC coupled, -5V to +5V input
250 mV minimum swing
frequency 10 MHz £5%

2 The chassis will automatically select CLOCK IN if sensed ™

* When a chassis senses both CLOCK IN and MULTIFRAME INPUT
CLK100, MULTIFRAME INPUT CLK100 has priority.

If you choose the external 10 MHz reference clock, it must be present at the front panel
SMA connector when the chassis is powered on. If you attach the cable after power is
applied, you must cycle power on the chassis.

To use MultiFrame INPUT CLK100: In a MultiFrame system, the CLK100 signal
sourced from the master chassis drives the clock buses for all slave chassis.

1 The CLK100 signal is provided from the master to each slave chassis’s
MULTIFRAME INPUT (lower chassis) connector.

2 Each slave chassis will automatically select MULTIFRAME INPUT CLK100
as its clock source if sensed.

Using the Clocks

To use CLK100: Regardless of source, the clock bus output CLK100 can be
accessed by AXle instruments via the backplane or MultiFrame connection.

1 AXle modules installed in a given chassis may access CLK100 via the
backplane.

2 If the module is in a slave chassis in a MultiFrame, its clock source is
MULTIFRAME INPUT CLK100 from the Master chassis.
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To use CLOCK OUT:  You can extend the clock bus output to external
instruments. These are instruments which cannot access CLK100 from that
chassis, either via the backplane or MultiFrame connection. They may be
external to the AXIe chassis or chassis system.

The 10 MHz output is synchronous with the internal CLK100 signal.

1 Connect the external instrument’s clock input to the ESM’s front panel
SMA CLOCK OUT connector.

2 Enable the external clock output by checking its Enable box on the Web
Interface’s Chassis Health page.

Output Output Input »
Destination
To:

Chassis May be connected to a 10
External SMA Clock \MH: clock source.

Triggering

This section introduces the AXle chassis’s trigger bus resources and some of
the many ways you may use them. Any AXlIe instrument can be triggered:

* internally, based on its own automation or signals from DUT connected
directly to it

* through an externally applied trigger.
* through the chassis backplane,

The AXle chassis allows you to trigger instruments—singly, in groups, or all
instruments in the chassis—from different signal sources.

The diagram below shows how the triggering resources are derived.

ESM ESM Chassis
Front Panel Backplane
| —Trigger Bus MLVDS
TRIGGER OUT 3.3V buffer  TRIG [12]
I\glIJLTIFR(It\‘I\)IIEINPUT 0 Cross Mo e
ags . [
Point
..... e e | ; STRIG [5
MULTIFRAME OUTPUT » Switch . 5]
Flags (4) < Azl
_____ e e e BLVDS
MULTIFRAME JNPUT buff
SYNC K uer
3 SYNC
'MULTIFRAME UTPUT ~ — ~~ '~ |~ = 7LMuX
LVDS
SYNC fan out
T'RI—G(';E“N—‘—'—'—'—'——'—'—'—'— uffer SYNC [5]
DAC |_1 Z: mUx
. [™ >
i ol = >
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Trigger Resources

The primary AXle trigger resource is the Crosspoint Switch. It allows any
trigger input to be connected to any trigger output.

Trigger Inputs There are many inputs to the Crosspoint Switch. Any input
can be connected to one or more trigger outputs. The inputs include:

* An external trigger (TRIGGER IN) applied at the ESM’s front panel SMA
connector

e Any of the 12 TRIG signals. As these lines are bidirectional, any AXIe
module can source a trigger via the backplane using them. E-keying is
used to manage traffic on the parallel trigger bus.

e Any of the (two to five) STRIG signals. As these lines are bidirectional, any
AXIe module can source a trigger via the backplane using them.

e Any of the four event Flag signals (MULTIFRAME INPUT Flags 1 through 4)
from the lower chassis connector

e A MultiFrame SYNC signal (MULTIFRAME INPUT SYNC) from the lower
chassis connector

e A MultiFrame RUN Signal from the lower or upper chassis connector

Trigger Qutputs From the diagram, note that the ESM can output six types of
trigger signal:

¢ From the chassis backplane
TRIG
STRIG
SYNC
* From the ESM front panel
TRIGGER OUT (SMA connector to any instrument)
MultiFrame Out Flags 1 through 4 (MultiFrame to upper chassis)
MultiFrame Out SYNC (MultiFrame connector to upper chassis)

Each type of trigger output signal is explored in detail, after a closer look at
the Crosspoint Switch.

Agilent M9502A/M9505A AXle Chassis User Guide 73

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chassis Synchronization and Triggering

Crosspoint Switch

The Crosspoint Switch provides the flexibility of routing many signal events
from the backplane, flags or external trigger to different destinations. You
can choose to enable and assign the input source for any or all of 19 signal
destinations (trigger/timing resources to be output from the ESM). You can
also source a logical 0 or 1 to force any destination low or high for test

purposes.
Inputs (signal sources) Outputs (signal destinations)
G
Unassigned (Static logic 0)—» —>» TRIG [12]

Static Logic 1—»; Cross | STRIG [slot 1-5]
TRIG [12] — Point - MultiFrame OUT FLAG [1-4]

STRIG [slot 1-5]—» Sl Ly External SMA TRIGGER OUT
MultiFrame IN FLAG [1-4] )
External SMA TRIGGER IN - D ¥ q D ¥ qg+—>»
~—/
w a w —» SYNC
CLK100

Outputs Each of the Crosspoint Switch outputs (see page 73) can be enabled
and driven independently. An output must be enabled before it can be used
as an output.

Inputs Any of the Crosspoint Switch inputs (see page 73) can be assigned to
any output, except that you cannot assign the same input as the output.

Multiple outputs may be driven from the same input, but each output may
have only one input assigned.

The default input for all outputs is “Static 0”. If you don’t specify the input
signal for a specific output signal, the input signal will be logic 0 by default
for that output signal.

The detailed trigger diagram “M950x Trigger Subsystem” is presented on
page 60.
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TRIG

The TRIG bus (TRIG[0,11]) is a set of 12 Multipoint Low Voltage Differential
Signaling (MLVDS) signal pairs with the following characteristics
representative for each pair:

e Multi-point and bidirectional to all slots plus the ESM
¢ Backplane terminated with 80Q at each end
e Requires the instrument module to provide MLVDS buffers (blue lines)
e TRIG bus resources are allocated through E-Keying)
TRIG Bus (one of 12 pairs)

ESM ____§I_o}_1 _____ Slot n
MLVDS Buffer

————————————

MLVDS Buffer MLVDS Buffer

Each TRIG line (signal pair) is a parallel bus, with connections to all logical
slots (ESM slot plus the instrument slots). Any instrument in the chassis can
send or receive a trigger signal using any of these lines.

Use When: The TRIG bus’s multipoint topology makes it fast and direct for
module-to-module triggering.
To use a TRIG line as a trigger output:

1 Using the chassis Web Interface, on the Trigger Routing page, check the
Output Enable box to enable the TRIG line as an output signal.

2 From the Input Signal drop down list, select an input signal for the
output-enabled TRIG output.

O“tp“t Ol“'pllt Inpu(
Destination
To:

TRIG 0
B ro: |

In the above example, TRIG O is enabled as an output, and will trigger
when slot 1 sends a STRIG signal. TRIG 2 is also enabled, and will trigger
when an external SMA trigger is applied.
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STRIG

The STRIG signal is a Bidirectional Low Voltage Differential Signaling
(BLVDS) star trigger with the following characteristics:

Point-to-point and bidirectional between the ESM (logical slot 1) and
instrument slots (physical slots 1 through n)

Slot terminated with 100Q2 differential and 50€2 series (optional)

All STRIG lines are trace length matched to 0.025")
STRIG Bus

Slot 1

50

I

Slot 2

_______ 1 e _

["BLVDS Buffer

:H%_xﬁé

1
|
|
|
|
|
|
|
|
|

50

ESM
BLVDS
Buffers
s
<L_ 100&%
50
I i®
<L_ 10002
| 50
|
1 | 50
<L_ 1009%
B0

N

Use When: The STRIG bus’s trace matched lines ensure the lowest skew
when synchronously triggering multiple modules.
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To use a STRIG line as an output:

1 Using the chassis Web Interface, on the Trigger Routing page, check an
Output Enable box to enable any individual slot AXIe Star Trigger line as
an output signal.

2 From the Input Signal drop down list, select an input signal for each
output-enabled AXle Star Trigger output(s).

Output Output Input »
Destination
To:

To Slot 1

Chassis To Slot 2
. To Slot 3 v TRIG 0
Backplane Trigger 0,00 ‘
To Slot 4 m [Seico |
To Slot 5 -

In the example shown above, STRIG output is enabled for slots 1 through
3, and will simultaneously trigger these three STRIG lines when an input
signal is received from any instrument on the TRIG O bus.

SYNC

The SYNC and CLK100 signals are a Low Voltage Differential Signaling (LVDS)
star trigger and a star clock. SYNC provides an LVDS trigger signal, output at
the next rising edge of CLK100 after the source trigger is received. The SYNC
and CLK100 lines use identical fan out buffers and are trace length matched
to 0.25” to operate as a pair, with the following characteristics:

* Point-to-point between the ESM (logical slot 1) and instrument slots
(physical slots 1 through n)

* Slot terminated with 100Q differential
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SYNC Bus (also typical of CLK100 signal)

_Slot1 _Slot2 Slotn

[ LVDS Buffer | [ LVDS Buffer | | [ LVDS Buffer |

| ! | | |

| ]! | == ! |

| ]! | | |

ESM L ——— Ll |~ R

RS 1000 1000 1000 |

Buffers

Bl

|
|
pmn | j

N Chassis Backplane

Use When: For truly synchronous applications, SYNC allows you to trigger
multiple instruments both simultaneously and in sync with the reference
clock. It can also be used as a general asynchronous star trigger output line.

To use SYNC as a trigger output:

1 Using the chassis Web Interface, on the Trigger Routing page, note that
SYNC is always output-enabled, as it is not bidirectional.

2 From the Input Signal drop down list, select an input signal for the SYNC
output.

Output Output Input »
Destination
To:

Internal
Backplane

RIGIL |m |

SYNC SMA Trig T .' Sync routed through crosspoint
switch

In the above example, SYNC will be driven high synchronously on the next
rising edge of CLK100 after an external SMA trigger input signal is
received. To drive the line asynchronously, uncheck the Sync routed
through crosspoint box; the external trigger will drive SYNC directly.

Chassis -I:-_
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TRIGGER OUT

The TRIGGER OUT signal (also known as SMA TRIGGER QUT) is available on the
ESM front panel TRIGGER OUT SMA connector with the following
characteristics:

* 3.3V CMOS drive, 100 mV minimum swing

* 50Q output termination

Use When: TRIGGER OUT allows you to extend the trigger bus to instruments
outside the chassis system or which require an external input.

To use SMA TRIGGER OUT as an Output Signal:

1 Connect a cable from the chassis SMA TRIGGER OUT connector to the
instrument you wish to trigger.

2 Using the chassis Web Interface, on the Trigger Routing page, check the
Output Enable box to enable the SMA TRIGGER OUT signal as an output
signal.

3 From the Input Signal drop down list, select an input signal to connect to
the output-enabled SMA TRIGGER OUT output signal.

4 Under Conditions, you can select whether or not an 80-160 ns pulse is
generated (always on the rising edge of the signal) and whether the signal
is inverted just prior to the SMA TRIGGER OUT connector. The default is no
pulse (“None™) and Passthrough (no inversion).

Output Output Input s
Destination
To:

80

Threshold Volts: 1 .65

Connectors STRIG Slot 1 = ,.
T rras 1

In the above example, the SMA TRIGGER OUT output signal is enabled and it
will output an inverted signal when a STRIG signal is received from slot 1.
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MultiFrame Flags

Four BLVDS flags are provided on the MultiFrame cables. These flags can be
distributed among any applications in a MultiFrame chassis that use
asynchronous flagging.

A flag is an asynchronous pulse, which any instrument in any chassis can
generate in response to a signal transition or program command.

Asynchronous flagging is accomplished by sending a flag and having the rest
of the system act in a pre-configured way when it receives the flag. Any flag
can be set or cleared (by assigning a static 1 or 0) or sourced, using the Web
Interface.

The Flag lines are bidirectional. Any chassis can enable any of the four Flag
lines as a trigger bus destination or specify a Flag as a trigger bus source; the
MultiFrame logic will only allow one source per Flag in the MultiFrame.

Use When: The MultiFrame Flags provide for module to module signaling between
modules in different chassis.
To use a MultiFrame Flag as an output signal:

1 As you can see below, there are no Output Enable check boxes; the
MultiFrame output signals are always enabled.

2 From the Input Signal drop down list, select the input signal for each
MultiFrame Flag output signal.

Output Output Input »
Destination
To:

o _ I Cr— |

Ecisuat | eHICA R i Flou I e

Comasimall | S | [smco WM
Fieg I rr—

In the above example, Flag 1 will output a trigger when an input signal is
received from an instrument on the TRIG 0 bus. Flag 2 will output a trigger
when an input signal is received from an instrument on the TRIG 1 bus.

Separately, you will need to program other chassis how to respond to a
received MultiFrame flag.
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MultiFrame SYNC

A SYNC line is provided on the MultiFrame cables. This can be used to
synchronously trigger any AXle instruments in the MultiFrame.

To use MultiFrame SYNC as a Trigger Output

A SYNC signal output from the master chassis in the MultiFrame will be
passed to the other chassis over the MultiFrame cable, as MultiFrame Sync.

To Output MultiFrame SYNC

Using the chassis Web Interface, on the Trigger Routing page, from the Input
Signal drop down list, select the input signal for SYNC.

Output Output Input »
Destination
To:

-- [SMA Trigger In | . Syne routed through crosspoint
switch

The master chassis will output the SYNC signal over the MultiFrame cable.
Only one chassis in the MultiFrame may be set to output on the shared SYNC
line.

e 10 :-_
mon | [ome——W
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MultiFrame Operation 5

MultiFrame Operation

MultiFrame is an Agilent feature by which multiple measurement
instruments in multiple chassis can be interconnected to appear as one
integral instrument to the user. It includes hardware, software, and cabling
specifications.

In practice, the potential combinations of instruments which can share
synchronization and triggering are numerous, and there is no practical limit
on the number of chassis which you may interconnect. This section
introduces basic MultiFrame connection and features, based on a simple
MultiFrame of three M9505A chassis.

Multiframe operation is an Agilent feature, not an AXle specification. Cables may be hot
plugged.

Use When: Use MultiFrame to increase the number of measurement modules
which utilize a common time base or cross triggering to achieve correlation.
The MultiFrame cables extend trigger and timing features to instruments not
connected to the master chassis’s backplane.

Shared Features

All chassis (therefore all installed instruments) in the MultiFrame can share:

Clock Source A common 100 MHz clock is sourced from the master chassis.
The time offset for clock signals to traverse the cable and signal path between
each pair of chassis is about 35 ns. The MultiFrame design calibrates this out,
within about 600 ps of error.

Cross Synchronization A common SYNC signal is sourced from the master
chassis. The time offset for SYNC to traverse the cable and signal path
between each pair of chassis is about 35 ns. The MultiFrame design calibrates
this out, within about 600 ps of error.

Cross Triggering Any instrument in the MultiFrame can source or receive a
trigger, using any of the four Flag signals carried between chassis using the
MultiFrame cables.

MultiFrame cables (such as the Y1223A and 1224A) can be hot plugged; that is, you do
not need to cycle chassis power when connecting multiple chassis. The slave chassis
detects the presence of the MultiFrame cable and automatically switches its clock
source to the master chassis’ clock output from the MultiFrame cable.
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b MultiFrame Operation

Interconnection

You will need to interconnect the chassis using MultiFrame cables, then make
LAN and PCle connections between the chassis and host PC. The illustration
below shows an example of a three-chassis MultiFrame connection with a
rack-mount host PC and a LAN switch. Instrument modules are not shown.

1. Daisy-Chain the o° Slave Chassis 2 o] ¢
chassis using o ol
MultiFrame cables = ol.

o ©|,
+ | ©

= o —
=P 0 0 0 0=

— —_— J

o° \ Slave Chassis1 o |
° \ o,
o \ o,
o ‘ ol
@,.

. 9
= == =B © © © 0 e
G =0 255 §-

3. Make LAN connections

595008 o :
2. Make PCle x8 228888 288888 between each chassis
connections between §68868 688888 o and Host PC
each chassis and Host PC ° ‘ S

Q 1 [o
O O
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MultiFrame Operation 5

To Connect a MultiFrame Chassis:

Daisy-Chain the Chassis Interconnect the MultiFrame ports as follows:

1 Using an Agilent Multi-Chassis cable (see table below), connect the Master
Chassis’s MULTIFRAME OUTPUT port to the first slave chassis’s
MULTIFRAME INPUT port.

Slave Chassis 2

@::;:;::z:::::: Slave Chassis 1

MULTIFRAME OUTPUT

Master Chassis

MULTIFRAME INPUT MULTIFRAME OUTPUT

Agilent Part Number Description
Y1223A AXle Multi-Chassis Cable, 0.5M
Y1224A AXle Multi-Chassis Cable, 3M

2 Repeat Step 1 from each slave chassis’s MULTIFRAME OUTPUT port to
the next slave chassis’s MULTIFRAME INPUT port.

Make LAN Connections Make host LAN connections as follows:

1 Connect each chassis’s LAN port to a Gigabit Ethernet switch or hub, and
connect the hub to the host PC.

Make PCle Connections Make host PCle connections as follows:

1 For chassis requiring PCle data transfer, connect each of those chassis’s
PCle x8 ports to a PCle x8 cable adapter in the host PC.

2 Some adjustment of BIOS or OS settings may be required to properly
recognize and enumerate all instruments on the host PC’s PCle bus.
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b LVDS Local Bus

LVDS Local Bus

The M9502A and M9505A chassis backplane provides a local bus with 62
differential signaling pairs between each pair of adjacent instrument physical
slots. This bus is the Low Voltage Differential Signaling or LVDS bus.

Availability of these signal lines to any module will depend on vendor
implementation of the Zone 2 connectors and related commands to manage
signaling on the local bus. See “Interconnection” on page 84 for a look at
these connectors.

The chassis provides these local bus pairs on Zone 2 backplane connectors
P20-P24. Most instrument modules will load connector P20 to access the
trigger and timing bus, and will load connector J23 in order to utilize the
AXle base and data fabrics. Connector J23 provides the first 22 local bus
pairs from backplane to module.

Modules designed to take maximum advantage of the AXIe local bus will load
additional connectors (P24, P21) and expand the local bus up to 42 or 62
signals to each adjacent module slot. If P24 (or P24 and P21) are loaded on
your module, likely the vendor is utilizing the local bus.

Check with the module vendor for any instrument in your AXle chassis to
determine if it utilizes the AXIe local bus and what functionality that feature
provides you.

Electronic Keying (E-Keying)

Electronic keying is one of several capabilities AXIe inherits from the
AdvancedTCA architecture. Like ATCA, AXIe promotes a fabric independent
(also known as fabric-agnostic) backplane with respect to local bus
connectivity.

Each module plugged into a chassis may provide various communication
protocols and hardware signaling that connect to pins on the backplane that
link adjacent modules together. In general, the backplane itself does not
provide internal buffering, so a link connection between two adjacent
modules is simply a wired connection, either configured point to point or
tied together on a common bus. This allows different modules in the system
to establish their own link protocols provided a connection path exists.

This flexibility frees the chassis configuration from dictating signal levels
and protocols involved with any particular link. However, this flexibility
presents a challenge: how to know whether the endpoints of a link are
compatible or not.

If you have modules in your system that are E-Keying compatible, refer to the
documentation provided with your modules for detailed installation information.
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LVDS Local Bus 5

E-Keying is a process in which compatible matches over links between
different modules are identified and enabled to be used. The E-Keying
process is handled by the chassis shelf manager. Each module in the chassis
runs a Intelligent Platform Manager Controller (IPMC). These IPMCs
interface with the shelf manager and each other using the Intelligent
Platform Management Bus (IPMB). IPMB is basically a side channel protocol
built on top of I2C that connects all modules in a chassis together. See the
figure below.

Power Fan
Module Module
Shelf Manager Chassis Other
(part of ESM) IPMC Chassis FRU
IPMB _—— -
(IPMC) (IPMC) {IPMC)
AXle Instrument AXle Instrument AXle Instrument
Module Module Module

The shelf manager has two primary roles:

e Manage the inventory and infrastructure of a chassis by communicating
with IPMCs in the chassis:

Power requirements of the modules and managing the power module
Chassis cooling control of the fan module.

Individual Field Replaceable Unit (FRU)* inventory located in
non-volatile memory that tracks ATCA and AXIe attributes from each
module

E-Keying interconnection resources among modules:

Point-to-point (P2P) connections for base, fabric, and update channel
interfaces. P2P connections are predominately what AXle is
concerned with.

Bussed resources for clock and metallic test bus (in ATCA).

e External connectivity to a system manager, using an IPMI connection over
Ethernet using a RMCP protocol.

*  Afield replaceable unit is a part that may be removed from a system and exchanged with another part or returned to a factory for
service Examples of FRUs may be a module card in a chassis slot, a fan tray, a power supply, and the chassis frame.
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LVDS Local Bus

E-Keying Process

When the chassis powers on, the first step the shelf manager does in
point-to-point (P2P) E-Keying is read the backplane P2P connectivity records
from the chassis modules. These connectivity records specify the P2P
interconnections the backplane routes between specific slots and specific
channels on each slot.

Next, for each board loaded in the chassis, the shelf manager reads each
board's Field Replaceable Unit (FRU) table for the P2P connections that
board makes to the backplane. The shelf manager builds up a connection
inventory of all the potential links a particular board can implement. This list
is later used to examine the potential logical links each board has to other
boards. Each potential link end has a link descriptor that identifies the
following information:

e P2P interface on the backplane and a channel number within that
interface

* The ports on a given channel that are involved with this link. This may
include sets of differential signal pairs.

¢ Finally, the link type which identifies the specification entity, such as
PICMG 3.x, AXlIe 1.0, or other specification that fully describes the link
classification. The link type may also be an OEM-defined value using a
128-bit Globally Universal Identifier (GUID); each card may support up to
15 different GUIDs.

The shelf manager goes through the backplane connection possibilities,
identifying each end of a P2P connection and searches for a compatible link
descriptors. If a pair of ends match, such as both ends are PCle Express x4,
then the shelf manager issues a “Set Port State (enable)” command to each
board for that link. For the matches that are not found, the shelf manager
issues a “Set Port State (disable)” command to ensure that incompatible link
connections are kept off.

As a final note, the shelf manager is truly agnostic about specific details of a
link protocol. This permits new protocols to be added without modification
to the chassis.

For additional information on E-Keying, refer to the AdvancedTCA
specification (http://www.picmg.org) and the AXle specification
(http://www.axiestandard.org).
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Agilent M9502A/M9505A AXle Chassis
User Guide

For Module Developers

This chapter provides a detailed look at the AXIe chassis
backplane and connectors, provided as a quick reference for
AXle module developers.
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6

For Module Developers Module Types

Module Types

90

The AXIe chassis provide a wealth of options for high speed, low voltage
differential (LVDS signaling. Whether you can develop individual instrument
modules or modular instrumentation sets, communication between modules
may travel across the backplane.

Depending on your application, you have the flexibility create a variety of
module types.

¢ Instrument Module: An instrument module can go in any slot and will
typically use the AXle trigger bus resources. It will not typically use the
local bus unless it is part of an instrumentation set.

¢ Instrumentation Sets: AXle provides the opportunity for you to create
scalable, modular measurement and test systems which can occupy two or
more chassis slots.

If you create a two-module instrumentation set intended to occupy
adjacent slots, you can utilize up to 62 LVDS backplane local bus lines.
This set would function in both the 2-slot and 5-slot chassis, and could
be designed to function in any two adjacent slots of the M9505A. Refer
to “LVDS Local Bus” on page 86 and “Electronic Keying (E-Keying)” on
page 86.

You can also create instrumentation sets with up to five AXIe modules,
and may implement backplane features and specify module placement
as required.

Your multiple module instrumentation set can include an instrument
hub module installed in slot 1. That hub may use AXlIe trigger bus
features, communicate between adjacent modules using the local bus,
and provide the hub for a secondary x4 backplane data fabric to slots 2
through 5.
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ATCA and AXle Requirements For Module Developers 6

ATCA and AXle Requirements
Overview

The Agilent AXIe (ATCA eXtensions for Instrumentation) chassis backplanes
used in the M9502A and M9505A comply with the AXIe 1.0 Base Architecture
Specification. AXIe 1.0 is based on AdvancedTCA® (ATCA) architecture,
expanded with several eXtensions, all of which will remain electrically
compatible with standard ATCA blades. These modifications provide timing,
triggering, local bus signaling and data transport features.

Agilent provides this chapter as a quick backplane reference for developers
of AXIe instrument and instrument hub modules. It gives a brief explanation
of how the M9502A and M9505A chassis implement AXIe features, and
provides signal connection pin assignments for module backplane
connectors.

This summary of AXle requirements is not intended to replace the applicable
module design standards, which specify mechanical, electrical, and logical
interfaces between module and chassis. AXle modules must comply with:

+ AXle 1.0 Base Architecture Specification, available at
http://www.axiestandard.org

+ AdvancedTCA® PICMG 3.0® Specification, available at
http://www.picmg.org

Most ATCA modules should be able to work in an AXIe environment.
Conversely, developers should design AXIe modules to be compatible in an
ATCA environment.

ATCA Requirements and Exceptions for AXle 1.0

Mechanical AXlIe modules must meet all ATCA mechanical requirements
for modules.

FException: AXle 1.0 chassis do not accommodate rear transition modules
(RTM).

Hardware Platform (shelf) Management AXIe modules must incorporate the
ATCA hardware platform management features.

Exceptions:

AXle uses an intelligent platform bus (IPMB) for platform management
communication between the intelligent FRUs (for example: shelf
manager, module IPMC) in a chassis. This IPMB conforms to the ATCA
requirements for IPMB-0, but with no IPMB redundancy.

AXle modules are not required to support the complete hot swap
capabilities of ATCA. However, the module’s FRUs are required to
support all of the operational states required for ATCA front boards.
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6  For Module Developers ATCA and AXle Requirements

AXle modules are not required to have the handle switches that sense
the module’s insertion and impending removal from the chassis nor the
blue hot-swap LEDs.

AXlIe modules do not implement ATCA electronic keying, metallic test
bus, and ringing bus.

Power Distribution Dual power supplies are provided to each slot. AXIe
Modules may use either or both supply feeds, and must be able to operate
over a range from -53VDC to -45VDC.

Data Transport AXIe modules must comply with all ATCA requirements for
Zone 2 base and fabric interfaces.

Exceptions:

AXle modules only implement a single base interface channel (LAN
channel 1).

AXlIe modules may connect to data fabric channel 1 or channel 2, or
both.

Data fabric channel 1, if used by the AXIe module, must implement a
PCle connection, operated from the supplied 100MHz reference clock
(FCLK).

Data fabric channel 2, if used by the AXIe module, may implement
proprietary protocols.

AXle modules may connect to any of the CLK100, SYNC or STRIG
signal pairs, any of the 12 AXlIe TRIG pairs, and any number of
available pairs on either or both local bus ports.

Synchronization Clock AXIe backplanes maintain the bused topology of most
Synchronization Clock signals, and devices implement the same MLVDS
signaling levels as ATCA.

Exceptions:

AXle architecture expands the use of the ATCA Synchronization Clock
Interface. The signals and connector pin assignments for AXIe modules
differ from ATCA.

No Update Channel Interface

Exception:

The AXle architecture does not implement the ATCA Update Channel
Interface. AXIe backplanes implement a single bused MLVDS topology
for the signals connecting to those Zone 2 connector contacts, and
devices implement different signaling schemes as defined in the AXIe
specification. AXIe modules must implement electronic keying
appropriate to prevent incompatible connections between AXIe and
ATCA devices installed in either system environment.
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AXle Extensions to AdvancedTCA®

AXle expands the ATCA specification with several eXtensions, Zone 2
customizations which include:

e The AXle timing interface, providing for specific clock distribution
and signaling between the ESM and instrument slots 1 through 5. This
interface includes timing resources SYNC, CLK100, and STRIG. See
“Instrument Synchronization and Triggering” on page 43 for a
complete functional description of these timing resources.

e A 12 pair MLVDS trigger bus, TRIG[0,11], bused across all slots (the
ESM slot and instrument slots 1 through 5). See “Triggering” on
page 46.

e A 62 pair local bus for signaling between adjacent instrument slots.
See “LVDS Local Bus” on page 55.

* The data transport fabric, a dual star x4 PCle gen2 interface:

Channel 1 connects the ESM slot in a star configuration to provide
an x4 link to each instrument slot

Channel 2 star connects slot 1—the instrument hub slot—in a star
configuration to provide an x4 link to instrument slots 2 through 5

Uses a distributed PCle fabric reference clock (FCLK) driven from
the ESM
See “LVDS Local Bus” on page 55.
* AXle chassis implement an extended set of electronic keying records to

assure consistent use of AXIe-defined backplane fabrics and resources.

In the AXIe chassis, the ESM acts as logical slot 1 for base fabric signaling
(LAN) and channel 1 data fabric signaling (PCle) signaling in addition to
shelf management.

An AXle instrument hub module is an instrument module that may
optionally serve as a hub for vendor-defined protocols using the data
fabric channel 2 star. An instrument hub module must be installed in slot
1 (logical slot 2), while other AXIe modules can be installed in any slot.
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Chassis Backplane Connections

M9502A Backplane

The photo below reveals the M9502A backplane, with modules removed from
all slots. The backplane provides Zone 2 connectors P20, P21, P23, P24 and

Zone 1 connector J10. Connector designations are shown for instrument slot
1.

The backplane differs from the M9505A in that the 2-slot backplane does not
utilize P22 (see “M9505A Backplane” on page 95).

A typical module layout is shown below the backplane photo, with the mating
connectors J20 through J24 and P10.

Zone 2 Zone 1

e e VAV, VA

Instrument Slot 2|[**!

Logical Slot 3|

Instrument Slot 1 (Hub Slot) =
Logical Slot 2} -
1]

ESM Slot;
Logical STot T

- e

Depending on module type, you may implement all or none of J20-J24 for use
in the 2-slot chassis. You will always need connector P10 to power the
module. Optionally, you may need connector:

e J20 to use the timing and trigger buses

e J23 to use the base fabric (channel 1) and data fabric (channels 1 and/or
2) interfaces

e J23 and J20 to use up to 22 local bus interface pairs

e J24 to expand local bus use to 42 pairs

e J24 and J21 to expand local bus use to 62 pairs

» J22 if the module is to be used as an instrument hub for the M9505A
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Chassis Backplane Connections For Module Developers 6

M9505A Backplane

The photo below reveals the M9505A backplane, with modules removed from
all slots. The backplane provides connectors P20 through P24 and J10.
Connector designations are shown for instrument slot 1. This layout differs
from the M9502A backplane in that the M9505A provides an additional slot 1
connector, P22, to implement the data fabric channel 2 star.

A typical module connector layout is illustrated below the backplane photo,
with the mating connectors J20 through J24 and P10.

Zone 2 Zone 1

Instrument Slot 5 i EVEERTEEE
Logical Slot 6 !

Instrument Slot 4 |
Logical Slot 5 |

Instrument_S_Ig_t_Ii_E '
Logical Slot 4 !

Instrument Slot 2 | EER
Logical Slot 3 |

Instrument Slot 1 (Hub Slot) |

Logicai Slot 2|
1

ESM Slot

Logical Slot 1

‘L AXle Module Rear (mating) Edge

Depending on module type, you may implement all or none of J20-J24, just as
with the M9502A. You will always need connector P10 to power the module.
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Zone 1 Connector Layout

The blue jack at far right in each slot is J10, the AXIe Zone 1 backplane
connector. Through J10, the chassis distributes power feeds and provides
shelf management. AXIe modules should be capable of operating normally
from either feed, over a range from -53V to —45V. Your module must provide
mating connector P10.

The photo below shows slot 1 from the M9505A, normal chassis orientation.
The pin layout for J10 (all slots) is illustrated below the photo.

[ ey P ——

e
: |'
i |
| |
| |
| |
| [
|
: I
i |
) |

x

Hardware Unused Power Supplies
Management Contacts and mating contacts

Zone 1 Connector Usage

Zone 1 provides these connections to each module slot:
¢ Dual redundant -48 VDC power supplies, per the ATCA specification.

* Hardware management circuits. including the Intelligent Platform
Management Bus (IPMB) and Hardware Addressing (HA), per the ATCA
specification.

e Metallic test and ringing generator buses are not provided in AXIe 1.0.
Connector J10 will physically accommodate P10 pins 17-24 from a legacy
ATCA module, but with no functionality.

Complete circuit definitions and design specifications can be found in the
ATCA 3.0 base specification. Pin assignments are listed on the following

page.
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Zone 1 Pin Assignments

6

For Module Developers

The Zone 1 pin assignments and circuit definitions for backplane connector
J10 and module connector P10 are listed below:

Power Circuit Contacts for J10/P10

Contact |ATCA Description
Number |Designation
25 SHELF_GND | Connection to Shelf Ground and safety ground
26 LOGIC_GND | Ground reference and return for Front Board-to-Front Board
logic signals
27 ENABLE_B | Short pin for power sequencing, Feed B, tied to VRTN_B on backplanes
28 VRTN_A —48 v return, Feed A
29 VRTN_A —48 v return, Feed B
30 EARLY_A —48 v input, Feed A pre-charge
31 EARLY B —48 v input, Feed B pre-charge
32 ENABLE_A | Short pin for power sequencing, Feed A, tied to VRTN_A on backplanes
33 —48V_A —48 v input, Feed A, uses ENABLE_A to enable converters
34 —48V_B —48 v input, Feed B, uses ENABLE_B to enable converters

Legacy ATCA Test Circuit Pins for J10/P10

Contact | ATCA Description

Number |Designation

17 MT1_TIP

18 MT2_TIP

19 —RING_A These backplane J10 contacts will physically accept pins from ATCA
20 —RING B modules, but do not provide ATCA metallic test and ringing generator
21 MT1 R_ING bus circuits.

22 MT2_RING

23 RRTN_A

24 RRTN_B

Hardware Management Circuit Contacts for J10/P10

Contact |ATCA Description

Number |Designation

1-4 Reserved, do not connect
5 HAO Hardware address bit 0

6 HA1 Hardware address bit 1

7 HA2 Hardware address bit 2

8 HA3 Hardware address bit 3

9 HA4 Hardware address bit 4
10 HAb Hardware address bit 5
" HAGB Hardware address bit 6
12 HA7/P Hardware address bit 7 (odd parity bit)
13 SCL_A IPMB clock, Port A

14 SDA_A IPMB data, Port A

15 SCL_B IPMB clock, Port B

16 SDA_B IPMB data, Port B
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Zone 2 Connector Layout

The Zone 2 connectors provide pins for up to 200 differential signaling pairs
per slot (40 pairs per connector), although most slots and many modules will
not feature all these connectors.

Zone 2 provides the signal connections for the data transport fabric and AXle
extensions, using P20 through P24; the white plugs in each instrument slot.
Only instrument hub slot 1 on the M9505A uses P22, as shown in the single
slot photo below. For complete backplane photos, see “M9502A Backplane”
on page 94 and “M9505A Backplane” on page 95.

Each Zone 2 plug provides 40 differential signal contact pairs with ground in
10 columns, four pairs to a column. The pin layout for P20 (typical for all
Zone 2 connectors) is illustrated below the slot photo.

fle [ ] (] [ [ ([ ® [ [ [ ]
e |® ® ® ® ® [ ] [ ® [ [
GND|/m | —m —m —m —m —m —m /| —
d|e o [ J [ J o [ J [ J [ J [ J @
cl|e [ ] [ ] ® [ [ [ [ [ [ ]
D[/ —m | — —m /4 /| | —
b |e [ ] ([ ] [ [ [ [ [ [ ®
ajle [ [ J ([ [ J [ J [ J [ J [ J [ J

| l
] g g |
1 2 3 4 5 6 7 8 9 10

These plugs use male contacts; the mating module connectors J20 through
J24 use female contacts. Note the areas shown with red boxes; these are for
alignment/keying.
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Your module may implement any or none of the Zone 2 connectors. If you

want:

e to utilize the AXle trigger, timing, data, and local bus (22 pair) features in
your module, load connectors J20 and J23.

* to expand the local bus up to 62 pair, load connectors J24 and J21.

* to complete a five-slot star hub for data fabric channel 2—used in
instrument hub modules only—load connector J22.

The table below provides a locational map linking each AXIe Zone 2 interface
type (function) with its backplane connectors

Interface Type Interface Number of Chassis
Signal Pairs | Backplane
Connector
Trigger Bus TRIG[0,11] 12 P20
Timing Bus STRIG, SYNC, CLK100 and FCLK 4 P20
pairs 0 through 7 8 P20
pairs 8 through 17 10 P23
Local Bus pairs 18 through 21 4 P20
pairs 22 through 41 20 P24
pairs 42 through 61 20 P21
Base Channel 4 P23
Fabric Channel 1 |from ESM star hub P23
(PCle x4)
Fabric Channel 2 | from slot 1 instrument hub module 8 P23
(User-defined)
For both chassis, these pairs are also provided to slot 1:
Interface Type Interface Number of Backplane
Signal Pairs | Connector
Fabric Channel 2 | Channel 2 star hub 16 P23
(implemented by hub module in slot 1)
one x4 connection each to slots 1 and 2
For the M9505A chassis only, backplane connector P22 is added to slot 1:
Interface Type | Interface Number of Backplane
Signal Pairs | Connector
Fabric Channel 2 | Channel 2 star hub 24 P22

one x4 connection each to slots 3 through 5

Complete circuit definitions and design specifications can be found in the
ATCA and AXle specifications. Pin assignments are listed on the following

page.
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Zone 2 Pin Assignments

Chassis Backplane Connections

The Zone 2 pin assignments and circuit definitions for connector pairs
P20/J20 through P24/J24 are listed below. For the local bus assignments:

Pin designations beginning with LBL connect to the adjacent lower slot

* Pin designations beginning with LBR connect to the adjacent upper slot

P20/J20
Row [Interface Instrument Slot 1-5 (Logical Slot 2-0)
ab cd ef gh
T [Tigger [ TRIG[0]+ [TRIGIO= [TRIG[T]+ [TRIG[T|= [TRIG2[+ [TRIGIZ= [TRIG[3]+ [TRIGI3-
2 |Trigger  |TRIG[4]+ |TRIG[4]- |TRIG[S]+ |TRIG5]- | TRIG[6]+ |TRIG[6]- |FCLK+ |FCLK—
3 |Trigger  |TRIG[7]+ |TRIG[7]- |TRIG[8]+ |TRIG[8- | TRIG[9]+ |TRIG[9]- |TRIG[O]+ |TRIG[0}-
4 Timing TRIG[11]+ | TRIG[11]- | STRIG+ |STRIG— |SYNC+ SYNC- CLK100+ |CLK100—
5 [BL[0]+ [LBLO]- [LBL1]+ |LBL[T- [LBR0]* [LBRO|- [LBR(1]* [|LBRI-
6 LBL[2[+ |LBL[2l- |LBL[3]+ |LBL3 [LBR[2]+ |LBR[2- |LBR[3]+ |LBR[3]-
7 |local Bus |LBL{4]+ |LBL[4l- |[LBL[5]+ [LBL[5]- |LBR[4]+ |LBR[4]- |LBR[5]+ |LBR[5]-
8 LBL[6]+ LBL[6— LBL[7]+ |LBL[7]- |LBR[6]+ LBR[6— LBR[7]+ |LBR[7]-
9 LBL[18]+ |[LBL[18]- [LBL[19]+ [LBL[19]- |[LBR[18]+ [LBR[18]- [LBR[19]+ [LBR[19]-
10 LBL[20]+ |LBL[20]- [LBL[21]+ |LBL[21]- |LBR[20]+ |LBR[20]- |LBR[21]+ |LBR[21]-
P23/J23
Row |Interface Tnstrument Slot 1-5 (Logical Slot 2-6)
ab cd ef gh
T [Fabic T2+ |TX22= (R [RXZZE (TSR X3 [RX3[ZF [RX3IZE
2 |Channel2 |TXO[2+ |TXO[2= |RXO[2]+ |RXO[2]= |TXI[2]+ |[TX1[2= [RX1[2]+ |RX1[2]-
3 [Fabic  |[TXZF [TX2TE [RX20F [RX2[TE (T30 [TXRE  [RAOF [RABI-
4 |Channel1 [TXO[1]+ |TXO[1]= [RXO[1]+ [RXO[1]= |TX1[1]+ |TX1[1]= |RXI[1]+ |RXI[1}-
5 [Base BI_DAT+ |BI_DAI— |BI_DBI+ [BLDBI1— [BL.DCI+ |BI_DCI— |BI_DDi+ [BI_DDI-
Channel 1 | (Tx1+) (Tx1-) (Rx1+) (Rx1-)
5 [BL8]+ [LBLB~ |LBL]* |LBLO- |LBR8]* |LBR- |LBRIO[* |LBRII-
7 LBL[10J+ |LBL[10]- |LBL[11]+ [LBL[11]- [LBR[10]+ [LBR[10]- |LBR[11]+ [LBR[11]-
8 |Local Bus |LBL[12]+ |LBL[12- [LBL[13]+ [LBL[13]- |LBR[12]+ |LBR[12— [LBR[13]+ [LBR[13}-
9 LBL[14]+ |LBL[14]- |LBL[15]+ |LBL[15]- |LBR[14]+ |LBR[14]- |LBR[15]+ |LBR[15]-
10 LBL[16]+ |LBL[16]- |LBL[17]+ [LBL[17]- |LBR[16]+ |LBR[16]- |LBR[17]+ |LBR[17]-
P24/J24
Row [Interface Tnstrument Slot 1-5 (Logical Slot 2-0)
ab cd ef gh
1 LBL[22]+ |LBL[22]- |LBL[23]+ |LBL[23]- |LBR[22]+ |LBR[22]- |LBR[23]+ |LBR[23]-
2 LBL[24]+ |LBL[24]- |LBL[25]+ |LBL[25]- |LBR[24]+ |LBR[24]- |LBR[25]+ |LBR[25]-
3 LBL[26]+ |LBL[26]- |LBL[27]+ |LBL[27- |LBR[26]+ |LBR[26]- |LBR[27]+ |LBR[27]-
4 |pddfor  |LBL[28]+ |LBL28]- |LBL[29]+ |LBL[29}- |LBR[28]+ |LBR[28}- |LBR[29]+ |LBR[29]-
5 [40.par  |LBL[30J+ |LBL30}- [LBL[31]+ |LBL[31}- |LBR(30]+ |LBR[30}- |LBR[31]+ |LBR[31}-
6 |Local Bus |LBLI32l+ |LBL[32]- [LBL[33]+ |LBL[33}- |LBR[32]+ |LBR[32}- |LBR[33]+ |LBR[33]-
7 LBL[34]+ |LBL[34]- |LBL[35]+ |LBL[35]- |LBR[34]+ |LBR[34]- |LBR[35]+ |LBR[35]-
8 LBL[36]+ |LBL[36]- |LBL[37]+ |LBL[37]- |LBR[36]+ |LBR[36]- |LBR[37]+ |LBR[37]-
9 LBL[38]+ |LBL[38]- |LBL[39]+ |LBL[39]- |LBR[38]+ |LBR[38]- |LBR[39]+ |LBR[39]-
10 LBL[40]+ |LBL[40]- |LBL[41]+ |LBL[41]- |LBR[40]+ |LBR[40]- |LBR[41]+ |LBR[41]-
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P21/J21
Row [Interface Tnstrument Slot 1-5 (Logical Slot 2-6)
ab cd ef gh
1 LBL[42]+ |LBL[42]- |LBL[43]+ |LBL[43]- |LBR[42]+ |LBR[42]- |LBR[43]+ |LBR[43]-
2 LBL[44]+ |LBL[44]- |LBL[4b]+ |LBL[45]- |LBR[44]+ |LBR[44]- |LBR[45]+ |LBR[45]-
3 LBL[46]+ |LBL[46]- |LBL[47]+ |LBL[47]- |LBR[46]+ |LBR[46]- |LBR[47]+ |LBR[47]-
4 Add for LBL[48]+ |LBL[48]- |LBL[49]+ |LBL[49]- |LBR[48]+ |LBR[48]- |LBR[49]+ |LBR[49]-
5 62-Pair LBL[50]+ |LBL[50]- |LBL[51]+ |LBL[51]- |LBR[50]+ |LBR[50]- |LBR[51]+ |LBR[51]-
6 |Local Bus |LBLG21+ |LBL(52]- |LBL[53]+ |LBL[53]- |LBR[52]+ |LBR52]- |LBR[53]+ |LBR[53]-
7 LBL[54]+ |LBL[54]- |LBL[55]+ |LBL[55]- |LBR[54]+ |LBR[54]- |LBR[55]+ |LBR[55]-
8 LBL[56]+ |LBL[56]- |LBL[57]+ |LBL[57]- |LBR[56]+ |LBR[56]- |LBR[57]+ |LBR[57]-
9 LBL[58]+ |LBL[58]- |LBL[59]+ |LBL[59]- |LBR[58]+ |LBR[58]- |LBR[59]+ |LBR[59]-
10 LBL[60]+ |LBL[60]- |LBL[61]+ |LBL[61]- |LBR[60]+ |LBR[60]- |LBR[61]+ |LBR[61]—
P22 (M9505 Only)/J22
Row] Interface ONLY Tnstrument Hub Slot 1 (Logical Slot 2)
ab cd ef gh

1 NC NC NC NC NC NC NC NC

2 NC NC NC NC NC NC NC NC

3 NC NC NC NC NC NC NC NC

4 NC NC NC NC NC NC NC NC

[ Fabric Ch 2 [TX2[b]+ |TX2[5]- |[RX2[5]+ |[RX2[b]- |TX3[5]+ TX3[5]- RX3[b]+ |RX3[5]-

6 Hub to Slot 3 TX0[5]+ |TX0[5]- |RX0[5]+ |RX0[5]- |[TX1[5]+ TX1[5]- RX1[5]+ |RX1[5]-
7 Fabric Ch 2 [TX2[4]+ |TX2[4]- |[RX2[4]+ |RX2[4]- |TX3[4]+ TX3[4]- RX3[4]+ |RX3[4]-
8 Hub to Slot 4 TX0[4]+ |TX2[4]- |RX0[4]+ |RX0[4]- |TX1[4]+ TX1[4]- RX1[4]+ |RX1[4]-
9 Fabric Ch 2 [TX2[3]+ |TX2[3]- |[RX2[3]+ |[RX2[3]- |TX3[3]+ TX3[3]- RX3[3]+ |RX3[3]-

10 |Hub to Slot 5| TX0[3]+ |[TX0[3]- |RX0[3]+ |RX0[3]- |TX1[3]+ TX1[3]- RX1[3]+ |RX1[3]-
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This chapter provides instructions for updating the chassis
firmware, troubleshooting problems with your AXIe chassis, a
list of user-replaceable parts, and instructions for parts
replacement.
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7 Troubleshooting and Service Updating the Chassis Firmware

Updating the Chassis Firmware

The current version of your chassis’ firmware is listed on the Home Page of
the web interface. See “Home Page” on page 40. You can update the AXle
chassis firmware to take advantage of refinements and added features as
they become available. To check if a later version is available, go to the
website below for your product, then click the tabs/links indicated:

M9502A: www.agilent.com/find/M9502A, then Technical Support > Drivers & Software > Firmware Update
M9505A: www.agilent.com/find/M9505A, then Technical Support > Drivers & Software > Firmware Update

Revision string numbering format

The chassis firmware revision string is organized in the following format:
<Chassis Class>.<Firmware Version>-<Chassis Component>-<Acomponent>[-<Bcomponent>]...

Where:
<Chassis Class> is either

F2AX Identifies an M9502A 2 slot AXlIe chassis
F5AX Identifies an M9505A 5 slot AXIe chassis

<Firmware Version> is structured as: <major>.<minor>.<build>

<major> Identifies the major release number.
<minor> Identifies the minor release number.
<build> Identifies a build number.

<Chassis Component> is a four digit number, <xxxx>

Where <xxxx> is a hexadecimal value identifying the backplane
firmware revision. The backplane revision may be different between a
2 slot and 5 slot chassis. While it is possible to move an ESM from one
chassis to another, the revision of the target chassis may not reside at
the same revision level installed on the ESM (and its previous chassis).
It is important to review the revision string after relocation to verify
that the complete revision string is current. If not up-to-date, run
through the firmware update process.

<Acomponent> is A<xxxx>; <Bcomponent> is B<xxxx>

Where <xxxx> is a hexadecimal value for the firmware component.
The actual content of these components is for Agilent internal use
only.

A firmware revision example: F2AX-1.3.8-0103-A002e-CA1.0-DA1.0-E1.3

This example identifies an M9502A AXle 2 slot chassis using firmware
revision 1.3.8. The backplane revision number is 0103 and component A is at
revision 002e, component CA is at revision 1.0, component DA is at 1.0, and
component E is at 1.3.
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Troubleshooting

Overview
The Agilent AXIe chassis is typically used as part of a complex test system,
where system refers to the complete hardware/software system including:
¢ One or more AXle chassis with installed application modules
* Connections from modules to devices under test (DUT)

* A host PC running Agilent Connection Expert software, chassis and
module device drivers, and programming environment software

* LAN connection from the Host PC to Chassis Web Interface software

* A compatible PCle host cable adapter installed and configured in the PC
¢ Compatible PCIe and LAN interface cables

Troubleshooting that complete test system is beyond the scope of this
chapter. Agilent recommends that to properly isolate complex operational

problems, you take all routine steps to rule out a host software or
connectivity issue.

You may also wish to physically isolate the chassis from your DUT or
installed modules, to distinguish a module hardware issue from a chassis
hardware issue. As a temporary measure, you may (with the chassis powered
down) partially remove a module without disturbing DUT connections, by
removing it far enough to disengage it from the chassis backplane.

Agilent recommends returning a failing chassis to Agilent Service. They will
inspect, test and replace failed components, then retest the chassis.

In general, an AXIe chassis has three major subsystems that can be replaced
to service a failing chassis:

e Fan Tray
e Power Supply Unit (PSU)
e Embedded System Module (ESM)

This chapter assumes you can identify a suspected faulty subsystem, or have
access to known good replacement subsystems you can swap to help isolate a
hardware problem. Detailed step-by-step instructions are provided for fan
tray, PSU, and ESM replacement.
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Normal Chassis Operating Behavior

When the chassis is new and operating properly, familiarize yourself with its
expected normal power-up and power-down behavior. This behavior involves
these observable components:

3

4

5

Front panel power switch (mechanical feel and indicator light)

Rear panel circuit breaker (mechanical feel and resulting relay activation)
ESM front panel STATUS light

PSU fan operation

Chassis fan operation

Web Interface Chassis Health page (fan speeds, fan settings, fan/cooling
system status, backplane and slot temperatures)

OFF: With the chassis plugged into a correct power main, the rear panel
circuit breaker open (OFF) and the front panel switch off (flush with
chassis), all chassis lights should be extinguished.

BREAKER CLOSED: Close the circuit breaker (ON). You should observe:

The breaker handle engages with a solid click, overcoming slight spring
pressure.

After a slight delay, you may hear a softer click; this is a relay closing in the
PSU. You may not hear this relay close, due to PSU fan noise.

The front panel power switch may light briefly, then extinguish.

The two PSU fans will initially spin up to maximum speed, then gradually step
down in speed (4-5 distinct steps) to idle over two seconds. These fans should
remain on at idle with the breaker closed.

ON: Press the ON/STANDBY switch (turn the chassis ON). You should
observe:

The switch will depress (ON) and will light.

The chassis fans will briefly turn on at high speed, then drop to and remain at
low speed, until chassis load dictates otherwise.

The PSU fans will increase to and remain at high speed.
The ESM front panel STATUS light will cycle as follows:
Amber - ESM is booting; for about 20 seconds
Flashing green - briefly
Steady green - booted
Steady red - the ESM has detected failure and requires service.

WHILE ON: With the chassis ON, you can monitor real-time shelf
management functions using the chassis’s Web Interface.

STANDBY: Press the ON/STANDBY switch again. You should observe:
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The switch should return to the flush position (OFF) and its light will extinguish.
The ESM front panel STATUS light will extinguish.
The chassis fans will turn off.

The PSU fans will slowly drop in speed, while continuing to cool the PSU from
operating temperature to standby temperature.

Once the PSU cools down, the PSU fans will return to a steady idle speed.

6 OFF: Open the circuit breaker (OFF). You should observe:
The breaker handle releases spring pressure.

After a slight delay, you should hear a soft click; this is a relay opening in the
PSU. You may not hear this relay open, due to PSU fan noise.

The front panel power switch may light briefly, then extinguish.
The two PSU fans will turn off.
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Chassis Hardware Troubleshooting

Chassis Fans

If module loads are kept within the 200W per slot rating and adequate
ventilation is provided around the chassis, the chassis fans are designed to
automatically cool the chassis. If the chassis powers up properly, the fans
should be turning at all times, with speed in proportional to thermal load.

There are a few reasons you may suspect a fan tray failure:

¢ One or more fans does not turn.

¢ A fan makes excessive bearing noise.

* You observe reduced speed for one or more fans relative to the others.

¢ One or more fans do not behave as described in “Normal Chassis
Operating Behavior” on page 106.

* You experience an overheat condition, whether detected by the chassis
Health Monitor, module monitoring software or other means.

In the event you experience unacceptably high chassis or module operating
temperatures or other indications of fan failure, follow the procedure below.

To Check Chassis Fan Operation In the event you experience unacceptably
high chassis or module operating temperatures, or other indications of fan
failure, follow the procedure below.

1 Visually check that all three (M9502A) or six (M9505A) fans are turning. If
any fans are not turning, check for and remove obstructions. If there is
evidence of excessive buildup on the fan blades, remove the fan tray to
clean and reinsert it (see page 119), and recheck. If any fans still do not
turn, replace the fan tray. Else continue.

2 Using the Web Interface, access the Chassis Health page. In the Sensors
section, each fan is listed individually, with real time speed in rpm.

3 The six speeds should be reasonably close. Identify any that turn more
slowly than the group. Any large deviation may indicate reveal early signs
of fan failure.

4 Below the fan speed readouts are your fan settings. You may set a higher
fan speed to see if the fans are responsive.

5 For fan noise problems, make sure which fans are noisy or not turning
properly, by visually inspecting both the PSU and chassis fans through the
side of the chassis.

6 For all routine chassis fan failures, replace the fan tray assembly (see “To
Replace the Fan Tray” on page 119). For PSU fan failures, replace the PSU
(see “To Replace the Power Supply Unit” on page 113).

If the fans are operating correctly and you still have high temperatures,
reduce your chassis load or troubleshoot installed modules.
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Power Supply Unit (PSU)

The PSUs are self regulating, constant voltage supplies that will shut
themselves down (or not power up at all) if they are out of spec. These are
standard ATCA supplies.

The PSU operation is binary. If the supply is delivering voltage within a very
wide range, it will turn on its output and power up the chassis. You can then
view PSU voltages using the Web Interface. If the system does not power up,
it likely has failed and should be replaced (see “To Replace the Power Supply
Unit” on page 113).
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NOTE

110

Embedded System Module (ESM)

If, upon power up, the ESM does not boot to a steady green STATUS light,
replace the ESM (see “To Replace the Embedded System Module” on

page 119).

If replacing the PSU or ESM does not correct an operating problem, and the
ESM still fails to boot to a steady green STATUS light, the problem is in the
remainder of the chassis; replace it.

To Reset ESM DIP Switches The ESM has several sets of dual in-line package
(dip) switches. Should you believe any of these may have been changed, you
may verify and reset them to their correct positions; see photo and table
below.

Most of these switches are reserved for factory testing purposes or reserved for future
use and should not be changed.

SWC2 SWC1

QRO

SW5h

—r, | om . | osos 130 [
%mm e a8 . A ) | .WM 5
J o N our AN == STATUS — 3

Sw4 SW6
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Switch Number Factory Switch What it Does
on ESM Setting

SWi1 0011 JTAG Testing (see silk-screen)

Sw2 0111 JTAG Testing (see silk-screen)

SwW3 1 JTAG Testing (see silk-screen)

SW4 N/A Reserved (momentary contact)

SW5 N/A Reserved (momentary contact)

SW6 2 - left (see below) Set PCle Gen 2 (default) speed or Gen 1 speed

1- left (see below)  Reserved

SWC1 0010 Upstream Port
SW(C2 Left Internal/External PCle setting (see silk-screen)

A DIP switch (SW6) on the ESM configures the PCle operational mode
setting. The default mode is PCle Gen 2 operation. If your controller cannot
enumerate the AXIe chassis, switch to PCle Gen 1 speed behavior. See the
following figure.

On On

PCle Gen 2 PCle Gen 1
Mode (Default) Mode

The Chassis Module Configuration Page (“Module Configuration Page” on
page 43) indicates the current PCle mode.

Turn chassis power off before setting this switch. After setting the switch to either
position, the host PC must have power cycled to re-enumerate the chassis.
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User-Replaceable Parts

The following user-replaceable assemblies and accessories are available from

Agilent:

AXle Mainframe Description of Parts Kit or Subassembly Agilent Part Number
2-Slot Chassis Fan Tray M9502-00017
2-Slot Chassis Power Supply Unit M9502-64800
AXle Embedded System Module (ESM) M9505-00130

M9502A
2-Slot Chassis Bumper Kit (includes one handle) N5650-00018
2-Slot Chassis Rackmount Kit N5650-00020
AXle Filler Panel Module N5650-00080
5-Slot Chassis Fan Tray M9505-00017
5-Slot Chassis Power Supply Unit M9505-64800
AXle Embedded System Module (ESM) M9505-00130
M9505A
5-Slot Chassis Bumper Kit (includes two handles) M9505-47901
5-Slot Chassis Rackmount Kit M9505-00020
AXle Filler Panel Module N5650-00080

Other parts originally supplied with the mainframe may be available from
Agilent. Go to https://onlinestore.tm.agilent.com for a current parts list, or
contact Agilent Service.
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To Replace the Power Supply Unit

PSU replacement should be performed at a static-safe work station (see“ESD
Precautions” on page 9), preferably on the bench. While it is possible—given
adequate room for access—to perform this job with the chassis rackmounted,
extra caution must be taken to avoid damage to the chassis’ back panel
wiring or loss of small parts.

To remove the PSU from the M9502A

Tools needed: #8 and #10 Torx drivers.
1 Power down and disconnect the power cord from the chassis.
2 If the chassis is rack-mounted, remove it from the rack.

3 Ifinstalled, remove the carry handle and rear bumper (see “To Remove the
Carry Handle and Bumpers from the M9502A” on page 26).

4 Position the chassis top panel down. Remove the three #8 Torx flat head
screws from rear edge of the bottom panel.

o ]

-] -]

Rear edge of bottom panel

5 Flip the chassis over onto bottom panel (normal orientation). Remove the
three #8 Torx flat head screws from rear edge of the top panel.

£ © o =

Rear edge of top panel
+]
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6 Remove the four #8 Torx flat head screws from the rear panel.

| 0* !
L) r

o]

! —

_’ o s = A o
Rear panel

_>‘ @
> o °

7 The rear panel is now detached from the chassis. Take care not to strain
the power connections between the rear panel and chassis.

8 Rotate the rear panel away from the left side of the chassis, as shown
below.

9 Remove the four #10 Torx round head screws holding the PSU to the rear
panel.

10 While holding the rear panel firmly in one hand, pull the PSU out of its
blue chassis connector, in the direction shown below.
L °
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11 The removed PSU is show below, in proximity to its chassis connector.
e L2

Rear edgg of top panel

e

Re el

FETASHEBER R SRR

.o Bl geEE— Y

12 To install the PSU, reverse these steps. The new PSU must be firmly
inserted into its chassis connector for its rear panel attachment screws to
line up.

To remove the PSU from the M9505A

Tools needed: #8 and #10 Torx drivers.
1 Power down and disconnect the power cord from the chassis.
2 If the chassis is rack-mounted, remove it from the rack.

3 Remove the 16 #10 Torx round head screws from the perimeter of the rear
panel, as shown below. Do not remove the similar screws holding the
circuit breaker to the rear panel.

e | @
qﬁ‘ ¥ -:9 3 @ ﬂh
_>'a — ﬂh
M9505A rear panel
qc 4 '
qa’ = v "h
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4 The rear panel is now detached from the chassis. Take care not to strain
the power connections between the rear panel and chassis.

5 Remove four #8 Torx flat head screws holding the PSU to the rear panel.

@ ® & S @
< @
> - @ ¢ o

“%

- 2]
qo Oh

e M9505A rear panel o
qo o<—
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6 Rotate the rear panel away from the left side of the chassis, as shown
below.

7 Remove the #8 Torx flat head screw holding the PSU end bracket to the
rear panel.

8 While holding the rear panel firmly in one hand, pull the PSU/end
bracket/shield assembly out of its chassis connector, in the direction
shown below.

9 The removed PSU/end bracket/shield assembly is show below, in
proximity to its chassis connector...

Rear edge of top panel
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10 Remove the four #8 flat head Torx screws from the top and bottom of the
PSU outer shield and end bracket (8 screws total).

11 Slide the outer shield and end bracket off the PSU/inner shield assembly;
they are shown removed below.

ST
PSU end bracket

12 Slide the PSU out of the inner shield, as shown below.

14 To install the PSU, reverse these steps.
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To Replace the Fan Tray
The illustrations below show the M9502A; the procedure is identical for the
5-slot chassis.
1 Power down and unplug the AXIe chassis.

2 Fully loosen the two captive retaining screws on the front panel of the fan
tray.

Ensure you fully loosened the captive retaining screws before trying to extract the fan
tray. If you attempt to pull the fan tray out by the screws with these screws still engaged,
damage could result.

3 Grasp the fan tray by the two captive retaining screws, and slide it out of
the chassis.

4 To install the fan tray, reverse these steps.

To Replace the Embedded System Module

Remove and reinstall the ESM exactly like an application module, except that
it can only fit in the bottom half-height slot. See “Installing Modules” on
page 19 for instructions.
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Memory Declassification Procedure

Some test equipment users have a need to “declassify” or “sanitize” their
instruments for security purposes. This involves following a procedure to
clear all user data from the instrument’s memory. The result is a sanitized
instrument that can be removed from a secure area without any chance of
classified data being recovered from it.

The following tables list the types of memory used in the AXIe chassis
(including the ESM). It explains the memory size, how it is used, its location,
volatility, and the sanitization procedure.

M9502A 2 slot AXle Chassis

Memory Type: Serial EEPROM Memory Size: 64KB

Memory Function: Chassis Field Replaceable Unit (FRU) containing product, serial, part, and
configuration information, Board Management Controller (BMC) firmware.

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: Serial EEPROM Memory Size: 64KB

Memory Function: Redundant Chassis Field Replaceable Unit (FRU) containing product, serial,
part, and configuration information, Board Management Controller (BMC) firmware.

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: Serial EEPROM Memory Size: 64KB

Memory Function: FAN Controller Field Replaceable Unit (FRU) containing product, serial, part,
and configuration information

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: SRAM Memory Size: 40KB

Memory Function: Board Management Controller (BMC) memory for fan control

User Modifiable (Y/N): N Volatile (Y/N): Y

Memory Erase Processes: Cycle power
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Memory Type: Flash ROM

Memory Size: 256KB

Memory Function: Fan controller firmware

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: EEPROM

Memory Size: 256B

Memory Function: Power supply FRU configuration

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: none

M9505A 5 slot AXle Chassis

Memory Type: Serial EEPROM

Memory Size: 64KB

Memory Function: Chassis Field Replaceable Unit (FRU) containing product, serial,

part, and configuration information, Board Management Controller (BMC) firmware.

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: Serial EEPROM

Memory Size: 64KB

(BMC) firmware.

Memory Function: Redundant Chassis Field Replaceable Unit (FRU) containing

product, serial, part, and configuration information, Board Management Controller

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: Serial EEPROM

Memory Size: 64KB

serial, part, and configuration information

Memory Function: FAN Controller Field Replaceable Unit (FRU) containing product,

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure
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Memory Declassification Procedure

Memory Type: SRAM

Memory Size: 40KB

Memory Function: Board Management Controller (BMC) memory for fan control

User Modifiable (Y/N): N

Volatile (Y/N): Y

Memory Erase Processes: Cycle power

Memory Type: Flash ROM

Memory Size: 256KB

Memory Function: Fan controller firmware

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: EEPROM

Memory Size: 64Kb

Memory Function: Power supply FRU configuration

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: None

Embedded System Module

Memory Type: PROM

Memory Size: 16Mb

Memory Function: Trigger control FPGA

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: Serial EEPROM

Memory Size: 64KB

Memory Function: Embedded System Module carrier field replaceable unit (FRU) for

part, serial number, product information.

User Modifiable (Y/N): N

Volatile (Y/N): N

Memory Erase Processes: N
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Memory Type: SDRAM Memory Size: 64MB

Memory Function: Shelf manager chassis controller

User Modifiable (Y/N): Y Volatile (Y/N): Y

Memory Erase Processes: Cycle power

Memory Type: Flash Memory Size: 32MB

Memory Function: Shelf manager micro controller firmware

User Modifiable (Y/N): Y Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: ADM1060 EEPROM Memory Size: 256B

Memory Function: Shelf Manager hardware configuration information

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: None

Memory Type: Serial EEPROM Memory Size: SKB

Memory Function: Shelf Manager non-volatile storage for software configuration

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: None

Memory Type: Serial EEPROM Memory Size: 64KB

Memory Function: PCle switch configuration

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure

Memory Type: Serial EEPROM Memory Size: 64KB

Memory Function: Alternative PCle switch configuration

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: Firmware upgrade procedure
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Memory Type: Serial Flash Memory Size: 4Mb

Memory Function: PCI-E Network Interface Controller configuration

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: None

Memory Type: Serial EEPROM Memory Size: 128Kb

Memory Function: LAN switch configuration

User Modifiable (Y/N): N Volatile (Y/N): N

Memory Erase Processes: None
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() User Guide

. Glossary

Many of the terms in this manual and glossary are AXIe®, ATCA® or PICMG®
specific. Refer to the relevant specifications for more detail on these terms.

aDB-6100AX Apple Desktop Bus (ADB) is an obsolete bit-serial computer bus
for connecting low-speed devices (mouse, keyboard, etc.) to a computer.

ATCA® Advanced Telecommunication Computing Architecture® (also
known as AdvancedTCA) is a PCI Industrial Computing Manufacturers
Group (PICMG) specification. See AXIe below.

AXle® AdvancedTCA eXtensions for Instrumentation is a platform for
general purpose modular instrumentation. It is an open industry standard
aimed at test equipment and instrumentation. It builds on the experience of
VXIbus, PXI and LXI technologies.

Base Channel Supportsa 10/100/1000 Base-T LAN port on the backplane of
the AXIe shelf.

BMC Baseboard Management Controller
BMR-H8S Board Management Reference design for AdvancedTCA®
ESD Electrostatic Discharge. See “ESD Precautions” on page 9

FRU Field Replaceable Unit. A unit (such as a module or power supply) that
the user can replace in the field. Many FRUs are not hot swappable.

GhE Gigabit Ethernet. Ethernet at a rate of 1 gigabit per second.

GUID globally unique identifier is a unique identifier number used in
computer software. The term GUID also is used for Microsoft's implementation
of the Universally Unique IDentifier (UUID). The value of a GUID is
represented as a 32-character hexadecimal string, and is usually stored as a
128-bit integer
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HPM Hardware Platform Management. PICMG specification that defines an
open mechanism to upgrade the resident management software and
firmware.

IPMB Intelligent Platform Management Bus. Based on the I?C (also known
as Inter IC, IIC or I12C) bus, the IPMB interface provide communication
between components on a PC chassis; it is an internal chassis bus that also
connects to the external chassis through a bridge chip.

IPMC Intelligent Platform Management Interface. It is used to monitor
system health and manage the computer system.

IPMI Intelligent Platform Management Interface
KCS Keyboard Style Controller

LPC Low Pin count. An interface specification for legacy I/0. Allows legacy
I/0 of motherboard components, such a Super I/O chip, to migrate from the
ISA/X bus to the new LPC interface while retaining software compatibility. It
runs at the PCI 33MhZ clock making LPC much faster than the older ISA
running with an 8MHz clock.

OEM Original Equipment Manufacturer.

PCl Peripheral Component Interface bus. A standard for connecting
hardware in a computer.

PCI-E PCI Express. Peripheral Component Interface Express (or PCle) A
standard to replace PCI.

PI(:MG® PCI Industrial Computer Manufacturers Group. PICMG is a
consortium of hundreds of companies that develop open specifications for
high performance telecommunications and industrial computing
applications.

SATA Serial ATA or Serial Advanced Technology Attachment. A computer
bus interface for connecting host adapters to mass storage devices (hard
drives, etc.) This standard is also known as EIDE.

SerDes Serializer/Deserializer. Two blocks used in high speed
communications to compensate for limited throughput. They convert data
between serial and parallel interfaces.

Super 1/0 A class of ICs that combines interfaces for a variety of

low-bandwidth devices such as serial ports, keyboard and mouse,
temperature and fan speed monitoring, etc.
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TPM Trusted Platform Module. An IC designed by the Trusted Computing
Group (TCG) for storing passwords, encryption keys, digital certificates, etc.

UXGA Abbreviation for Ultra eXtended Graphics Array referring to a
standard monitor resolution of 1600x1200 pixels.
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Cross Synchronization,MultiFrame, 83
Cross Triggering,MultiFrame, 83
Crosspoint Switch, 74

D

Data Channels, 67
Data Upload Speeds, 68
Device Drivers, 30
DIP Switches, ESM, 110
Drivers, device, 30
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E

E-Keying, 86
E-Keying Activity, 43
Electronic Keying, 43, 86
Electrostatic Discharge Precautions, 9
Embedded System Module, 2, 7
Embedded System Module,

replacing, 119
ESD Precautions, 9
ESM (Embedded System Module), 2,7
ESM DIP Switches, 110
ESM replacing, 119

F

Fabric 2, 68
Fan Control, 49
Fan Speed, 64
Fan Tray

Replace, 119
Fans, chassis, 108
Fans, monitoring, 62
Filler Panel, 19
Firmware revision, 1
Flage,MultiFrame, 81
Front Panel Identification Indicator, 41

G
Gen 1,PCle, 111

Gen 2,PCle, 111
general specifications, 15

H

Health, monitor module, 66
Home Page,Web, 40
Host PC, 30

Installation, 18

L

LAN Configuration Page, 42

Local Bus, 86

Low \oltage Differential Signaling, 78
LVDS, 78, 86

M

M9502A, 4
M9505A, 5
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Module Configuration Page, 43
Module Health, 66
Monitor Fans, 62
Monitor screen, SFP, 55
MultiFrame
Clock Source, 83
Cross Synchronization, 83
Cross Triggering, 83
Flags, 81
SYNC, 82
Multiframe Input/Output, 7

O
ON/STANDBY Switch, 10

P

PCle connector, 7
PCle Gen 1, 111
PCle Gen 2, 111
power button

2-slot chassis, 4
Power Modes, 10
Power Supply Unit, 109
Power Supply Unit, replacing, 113
Power-Down, 10
Power-Up, 10
PSU, 109

R

Rack mounting, 25
Replaceable parts, 112
Replacing ESM, 119

S

safety information, iv
Shelf Manager, 62
Soft Front Panel, 30, 54
Specifications, 15

general specifications, 15
Status Light, 7
STRIG, 77
SYNC, 78
Sync,MultiFrame, 82
Synchronization, 70

T

Temperature, chassis, 65
TRIG, 76

Trigger infout, 7
TRIGGER OUT, 80

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

129



Index

Trigger Routing Page, 46
Triggering, 69, 72
Troubleshooting, chassis hardware, 108

U

Updating chassis firmware, 104
User-Replaceable Parts, 112

\%

Ventilation, 25
\erification, chassis, 18
version, firmware, 1

w

Waste Electrical and Electronic
Equipment (WEEE) Directive, v
Web Interface, 40

Z

Zone 1 Connector Layout, 96
Zone 1 Connector Usage, 96
Zone 1 Pin Assignments, 97
Zone 2 Connector Layout, 98
Zone 2 Connector Usage, 99
Zone 2 Pin Assignments, 100
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The Modular Tangram

The four-sided geometric symbol that appears in Agilent modular
product literature is called a tangram. The goal of this seven-piece

www.agilent.com
www.agilent.com/find/modular
www.agilent.com/find/pxi-switch

puzzle is to create shapes — from simple to complex. As with a
tangram, the possibilities may seem infinite as you begin to create a
new test system. With a set of clearly defined elements —
architecture, hardware, software — Agilent can help you create the
system you need, from simple to complex.

DISCOVER the Alternatives...
...Agilent VIODULAR Products

L\ 4 L

PAN VWWW.pxisa.org
/!Xie www.axiestandard.org

Agilent Channel Partners
www.agilent.com/find/channelpartners

Agilent
Advantage
Services

Agilent Advantage Services is committed to your
success throughout your equipment’s lifetime.

www.agilent.com/find/advantageservices

PXl is registered U.S. trademark of PXI Systems Alliance. Visual Studio,
Visual C, C++, and C#, and Visual Basic are registered trademarks of
Microsoft Corporation. Windows and MS Windows are U.S. registered
trademarks of Microsoft Corporation. MATLAB is a U.S. registered
trademark f The Math Works, Inc.

Product specifications and descriptions are subject to change without
notice.

© Agilent Technologies, Inc. 2012
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For more information on Agilent Technologies’ products, applications or
services, please contact your local Agilent office. The complete list is

available at: www.agilent.com/find/assist

Americas

Canada (877) 894 4414
Brazil (11) 4197 3500
Mexico 01800 5064 800
United States (800) 829 4444

Asia Pacific

Australia 1800 629 485

hina 800 810 0189
Hong Kong 800 938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1800 375 8100
Taiwan 0800 047 866
Thailand 1800 226 008
Other AP Countries (65) 375 8100
Europe & Middle East
Austria 43 (0) 1 360 277 1571
Belgium 32(0) 24049340
Denmark 4570131515
Finland 358 (0) 10 855 2100
France 0825 010 700 (0.125 €/minute)
Germany 49 (0) 7031 464 6333
Ireland 1890 924 204
Israel 972 3 9288 504 / 544
Italy 39 02 92 60 8484
Netherlands 31(0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200 88 22 55
Switzerland 0800 80 53 53

United Kingdom

Other Countries:

44 (0) 118 9276201
www.agilent.com/find/contactus
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




