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equipment

Michael Ebels
Test Force

May 23 2008

m

t
‘)///(I LAN eXtensions for Instrumentation



testfcice .:....

MEASUREMENT EXPERTS . ®

Montreal (514) 856-0970 | Ottawa (613) 829-6859 | Toronto (905) 839-4290 | Calgary (403) 247-3725

Testforce Systems provides industry leading solutions
through its 4 divisions;

Test and Measurement

Tele/Fiber

Integrated Systems

Technical Services

For over 16 years the company's dynamic approach has
allowed them to serve diverse markets and meet the
needs of unique applications.
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gl Agenda N

INFINEPATH
A custom RF switch solution

o Goal; USB to LXI migration for the INFINEPATH
o Resources
o Strategy
o Choices; requirements, form factors, make or buy
o Conclusions
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Resources: LXI website

o Current standard

o Links to papers and articles with practical information on
implementing LXI.

o A link to LXI ConneXion magazine has past articles by
hardware and software designers sharing ideas and
experience on LXI.

o White papers, blogs, and other links

April 2008
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Programming Preliminaries

By Paul G. Schreier, LX| ConneXion Editor, and
Brian H. Fowell, Naticnal Instruments

¥ Ivs Time To Put the Power of Ethernet to Work in Class C Can Be Quick and Easy

Test Systems
By Bill ¥onkers and Stephen Kugler, Kepoo

February 2008

PlugFest Offers More Than Conformance Testing
By Faul G. Schreier, Editor

LXI 1.2 Improves Discovery and Identification
By Midk Barsndt, VX Technologiss

LXI System Setup Is Quick and Easy

By Tim Ludy, Data Translaticn
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Strategies

o Design scope, hardware, software, etc
o Make (new design) or buy

o LXI certification

5/27/2008

Resource Management Working N _ _
GI‘OUP LAN eXtensions for Instrumentation Page 5



Requirements: Class Options Class A

Class B

LXI provides three trigger mechanisms
o Triggering over the LAN, (ABC)

o |IEEE 1588 Precision Time Protocol running over the LAN interface,
(AB)

o Wired trigger interface, LXI Trigger Bus (8 channel Multipoint
LVDS). (A)

o.... each trigger mechanism’s trigger functions can be performed by
any of the methods and can be connected together

We chose to start with Class C
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Group

Requirement: Form factor

o Many LXI devices will provide only minimal manual user
interfaces to reduce device complexity and space.

o Devices can conform to the Physical Specifications in four

categories:
o Non-rack mounted devices
o Full width rack mounted devices built to IEC 60297

standards
o Half-width rack mounted devices built to de facto

standards
o LXI Units built to the specifications defined in this

document

o We chose full width rack mount based on existent chassis
and typical usage
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Requirements: Software
o Software requirements (resources, ConneXions articles on getting

started)
o IVl driver

o Discovery
o1 Second response
oResponse to SCPI *IDN?

o Web interface

3 1-1 - 65193 - Microsolt Internet Explorer leTc-Of - |0 x§
Fle Edt Wew Favorkes Took Heb

tack - = - Q[ A DQoewch GiFavortes Preds I D- Dy - 6 A ks

-
/// Example Test Inc :
Instrument Home Page

Instrus Model i LXi-1
Manufacturer i Example Test Inc
Serial Number i 65193
Description i _Example LX Instrument
L¥I Class i Class A
LxI Version P 1.0
Host Name i badevel exampletest.com
MAC Address : 00-0C-6E-76-58-C8

Manual TCP/IP Address i 192.168.1.10

Driver d Fimware Revision __ : 1.0

Nalp T Current Time i 12:45pm - 2nd September 2005
Current Time source | IEEE-1588 PTP

[ For help and support, please VISA resource string  : TCPIP0::192.168.1.10::2-11.1::INSTR

visit our website Asset Number ! PIL-D126
y/4 Lan extensions for Instrumentaton w I
=
(& oone S Wy Computer
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Requirements: Certification

o Test to the standard using the written procedure,
o Test at one PlugFest to gain experience

o Obtain compliance at the next PlugFest.

Vendor
In-house Testing

In-house testing:
r———lfin. g b .| P——

LXI rules & recommendations
Vendor OA process

Conformance Spread sheet
LXI WG Test procedures

Fix
problems |

Test Results
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Strategy Option 1

New Design with DSP

National Semiconductor DP83640 Precision PHYTER - IEEE® 1588 Precision
Time Protocol Transceiver .

The industry’s first Ethernet transceiver with integrated hardware support for the
IEEE 1588 Precision Time Protocol

IEEE 1588 IEEE 1588
Triggered Captured
Event Event:
+ IEEE 1588 clocks, events, triggersl VeTn S \zn S
g g
E o 0 :] 10BASE-T
H o
8 DP83640 § o 100BASE-TX
@ 3 g
MPU/CPU|8< 10/100 Mb/s
22 MIl or RMII Precision PHYTER
= Fiber | or
2 Transceiver | 100BASE-FX
Clock Status
oc LEDs
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Strategy Option 2

Designing Class A,B, or C using an FPGA and IP cores for Ethernet and

triggering

An LXI bus interface hardware design method with the SOPC (system on a

programmable chip)

The NIOSII core from Altera™

The DPE-1588IP core
The SN65MLVD200A

™ Altera SOPC Builder - nios_system.sopc [D:\sopc_builder_tutorial\nios_system.sopc)

—->LXI C-Class interface
- LXI B-class interface
—->LXI A-Class

File Edit Module System View Tools Mozl Help

System Corterts i_s_ys_tem Genar_aﬂ‘o_r]_f_

13 Aftera SOPC Builder i Target Clock Settings

Creste new component... T — >
P Device Faily:| Cyclone I ~| ‘ Mame Souree hH: Fipeline | Add
— = Tk External s0.0 e e
d Metncry Cortroller e —— [ ——————— o —
Use | Con.. M d I N ame Description Clock Baze End Lzt
|E| p Mios || Processor
er Avealon Maste Tk
data, s‘t Avalon Master IRG 0 IRQ 21 i
e o d bug_module Awalon Slave 000000800 000000 EEE
& Waye U W ove Dawn AddressMap | [ Fiter
o Warning: cpu; Reset vector and Exc pt minot be set until memory devi are hected to the Mios | processaor
7 To Da: cpu: Mo reset vector has been specified for this CPU. Please paramet aaaaa the CPU to resolve this issue
7 Tao Do cpus Mo capt wector has been specified for this CPU. Please parameterize the CPU to resolve this issue
o e ] (o]
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Strategy Option 3

Using an Ethernet to serial convertor
An example of this approach can be found in;

Class C Can Be Quick and Easy
By Bill Yonkers and Stephen Kugler, Kepco

The LXI protocol offers a multitude of interfaces for communications with test equipment, including LAN
Web pages, VISA sockets, and VISA VXI-11 interfaces. Converting an existing serial instrument to an
LXI Class C device can be done quickly and economically using an off-the-shelf Ethernet-to-serial

converter LaM-te-Serial Comverter
Web Port 80
{B Connectlons)
SUNRRC
Home Page
e S T e—a Part 111
i i UDF Brosdesst
LAN SUNRFC
Conflguration - - Port 111
Pagpe Telnet SCPI RAW TERIE
Part 3024 Part S025
2 Cannsctions A Connections Y1
: e Prort 1
Dparate 4 Connactions
Istrumart S -]
Pagge
' ' - Tty ' Embadded Code
Status - Sarial o LK DHCP
Display Ranrting Function
* * | ARP
LAN LAMN
Resat '_ LED
i Exlsting Device
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Strategy Option 4

Designing with a COT (commercial off the shelf) module for RF and Power
switching applications, Class A,B, or C

The EX7000-OEM family is the first scalable series of microwave subsystems built on an open
architecture Ethernet/LXI platform.
o Simplified certification process
o Provided with IVI drivers
o Conforms to LXI LAN discovery
o Web interface, no development required
o LXISync (Class B), and distributed
backplane (Class A) et

(User Provided
or Option 20IDC)

Ethernet
Port

Digital Controller Board
(DCB)
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Conclusions for Test Force Infinipath

o Convert an existent product
o Start with Class C

o Full rack form factor

o COT package (EX7000)

o Certification, probably, at least a plug fest
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