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Major Test Challenges Today:

Cost

Performance
Compatibility
Flexibility
Longevity
Ease of use

Size

— Instruments, rack, cables, software, training, tran  sitions

— Measurement accuracy/resolution/bandwidth, system th

roughput

— Application software, PC standard 1/O, existing ins  truments

— Built-in measurements, personalities, test topologi es, triggering

— Measurement performance, PC standard /O, support li

— Front panel operation, drivers, manuals, program mo

— Sized for performance, reduce rack space, faceless
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modules (military)
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‘oday’s Test System Architectures

GPIB VXI

Cost GPIB card and Cardcage, Slot 0, Cardcage, Slot 0,
expensive cables MXI card/cable MXI card/cable

Measurement Best measurement Limited by module size  Limited by module size
performance performance power / cooling / power / shielding
/0O Slow interface Fast backplane Fast backplane
Compatibility >90% of existing test Cardcage, non- Cardcage, non-
systems, T&M 1/O standard I/O (MXI) standard I/O (MXI)
Flexibility Download personalities 13-slot Cardcage, 17-slot cardcage,
Limited to 14 instruments Limited intelligence No intelligence
Longevity All major vendors Based on VME, Based on C-PCl,
(>30 years) limited suppliers data acquisition
Ease-of-use |Front panel, SCPI, drivers, No front panel, No front panel,
built-in intelligence Mostly register-based Register-based
Size Sized for performance Large modules that Small modules that
with front panel require a cardcage require a cardcage
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Why LXI?

GPIB VXI PXI PXle ?
Worldwide
TRS IBM VME Windows Web cPCI Rapid 10 PCI
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1981 1984 1989 : 1991

LA

<+ LAN .

ARPAnet > Ethernet __ , IEEE 802.3 » Ethernet Ghit — » 10 Ghit —,
3 Mb/s 10 Mb/s Standard 100 Mb/s Ethernet Ethernet I
1969 1980 1985 1990 1995 2000 2005

PC backplanes change too rapidly

Test industry is moving to PC standard I/O (LAN, US  B)

LAN has demonstrated longevity and backwards compat ibility
Computer industry continues to improve LAN
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LAN as the system backbone Open'

Choose
whatever
software

you prefer
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LXI is widely endorsed

The LXI Consortium is a not-for-profit corporation made up of the
leading companies in the Test and Measurement Industry.

www.Ixistandard.org
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What Is LXI?

LX

LAN Extensions for Instruments

MCO Technology Forum

--3.3 Agilent Technologies 13 November 2007
T Marlo Manaloto




What is LXI?

LA

Applying proven standards to test & measurement

Physical standards

(IEC sizes, Power, Cooling, Front panel Indicators, Reset button)
Instrument web pages

(Information, Set-up, control, and data access from a web browser)
Interface standards

(IVI driver, VXI-11 discovery, Device locking, Security)
Ethernet standards

(TCP/IP, DHCP, URL / IP addresses, Dynamic DNS, Auto-MDIX)
Trigger standards (optional)
(LAN triggers, IEEE 1588 time synchronization, Trigger bus)
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Major components of the LXI Standard

Physical Physical Consistency

Synchronization & Triggering
Hardware Triggering New synchronization

Module to Module Communications

LXI Programming (Drivers) I\VI drivers

LAN Connection

LAN Configuration Ethernet

LAN Discovery

Web Interface Instrument pages

Security

Documentation

LXI compliance
Trademark and licensing P

Compliance
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LXI allows flexible sizes

sonen LXI

Facsless 11yl
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Physical standards for modules

Power switch
L//( I (rear)
Trigger bus 3
7

(Class A)

Power
(100-240Vac)

Ethernet 802.3
(RJ-45)

&

Recessed LAN

/ _L Initialize switch

Height
(IEC rack units)
Indicator
lights
LAN status
Power status
IEEE 1588 status

Width
(IEC full or “2-rack)

NOTE: The LXI specification defines 1U, Y2rack modu les and their rack mounting
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LXI devices serve a web page Agilent
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LXI provides a programmatic interface

— VI driver required .
. LV
I LW
[ . Basic| Mat

Work in the I —1 c#|VEE astel eV
software C++
environment
you prefer

s ndustry IV

standard
drivers

Work with
all types of
instruments

Build a versatile system

h MCO Technology Forum
»®e - -

~<.2 Agilent Technologies 13 November 2007

S Marlo Manaloto

Page 13




Leverage your software Agilent
Open [ aspr
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Examples of standard, modular and compact instrumen ts

) m— e
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Oscilloscope

Spectrum Analyzer
Synthetic Instruments

Switch/measure

MCO Technology Forum

Marlo Manaloto

%3 Agilent Technologies 13 November 2007

Page 15



LXI increases |I/O speed

GPIB 1.0 MB/s
USB 1.0 1.5 MB/s
100 Mb LAN 12.5 MB/s _
USB 2.0 60.0 MB/s 125x iImprovement
VXI 80.0 MB/s
Gbhit LAN 125.0 MB/s
ARPAnet » Ethernet —, IEEE 802.3 » Ethernet —, Gbit ————» 10 Ghit —,
3 Mb/s 10 Mb/s Standard 100 Mb/s Ethernet Ethernet
1969 1980 1985 1990 1995 2000 2004
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LXI| reduces overhead costs

System costs for up to 7 instruments (US$)

X7

VXI PXI GPIB /LAN\
13-slot 14-slot
Interface $50 $700 $500 / $70* \
card (Firewire) (MXI-4)
Cable $ $125 $700 $25
Cardcage | $4400 $3500 $0 $0
Slot 0 $2534 $800 $0 $0
Total $6984 $5125 $1200 \$95/
g

* No interface card required — use 16-port switch —

Linksys SR216 ($70)
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3 Classes of LXI

Class C (base class)

Ethernet standards
IVI driver
Instrument web page

Class A Physical

Size / Shielding
Class B Power / Cooling

Indicators / reset button

Class B

Class C plus
IEEE 1588 time sync
LAN messaging

Class A
Class B & C plus
Hardware trigger bus
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LXI Triggering

LAN triggers IEEE-1588 triggers Trigger Bus
(Class B) (Class B) (Class A)

Trigger Bus

LXI
instruments -

JULLR

Message Time Hardware
Peer-to-peer Time synchronization Instruments close
Multi-cast Time stamps together

<1ms <100 ns b ns/ meter
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What does IEEE 1588 give you?

Synchronization Time Stamps
Time Instrument #1
Every Measurement 1 000000 0100 15.11178
0 s 1 sec Measurement 2 000200 0200 15.23422
secC Trigger 3 000300 0300 16.00101
Measurement 3 000310
+10 usec Measurement 3 008000 Instrument #2
5Every Measurement 4 008030 0100 065443
msec _ 0200 386332 €= =
+11 usec msec Ul e (DLl 0300 387119 N
Measurement 5 010030
Measurement 6 012000 [sriEe e
+5 msec @ Every Measurement 7 030000 0100 000333
100 usec 0200 000335
usec 0300 000440
Start actions Synchronize timing Troubleshoot Correlate
in a sequence even when running test sequences data

at multiple rates
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LXI Is the Future of Test

GPIB LXI
Cost GPIB card Cardcage, Slot 0, Cardcage, Slot O, LAN built into PC
and cables MXI card/cable MXI card/cable LAN cable = $5
Measurement Best Limited Limited Best measurement
performance measurement functionality functionality performance
performance
/0 Slow interface Fast backplane Fast backplane Gbit LAN =

Compatibility L7 NI M (Sifl Cardcage, non-  Cardcage, non- LAN as the backbone +
test systems, HeUQLEIRION()ORIELWEI(RION(Y )G converters for other
T&M 1/O architectures
Flexibility Personalities, 13-slot cardcage, 17-slot cardcage, Intelligence,
14 instruments, Limited Small modules, Long distances, Unlimited
Limited distance intelligence No intelligence instruments, New triggering
Longevity All major VME, limited C-PCl, data All major vendors + computer
vendors (>30 suppliers acquisition standards
years)
Ease-of-use Front panel + No front panel, No front panel, Front panels + drivers
drivers Register-based Register-based + web interface
Size Front panel Large modules Small modules Flexible sizes,
(=l [V =Nor1{e (o= To[cBl require cardcage Front panel or faceléss

Agilent Technologies

Page 21

MCO Technology Forum
13 November 2007
Marlo Manaloto




