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Mass interconnects
switches minimize twists

nd turns in test systems.

YOU CAN GET
THERE FROM HERE

MARTIN ROWE, SENIOR TECHNICAL EDITOR

© ew England folklore says that if you ask

someone in Maine for driving direc-

tions, the answer youll get is “You can’t

get there from here” You may have

the same sentiment about trying to connect nu-

imerous test instruments to a complex DUT. Some-

times, the mass of cables becomes so twisted that it
looks like a Boston road map.

Mass interconnects are one of the subjects being

covered at the 2004 Automated Test Summit. In
this third and final installment covering topics from
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FIGURE 1. A mass-interconnect receiver lets you attach a test fixture to
a test station. Cables and switches complete the signal connections.
Courlasy of Vigiia Parel,
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the summic (Ref. 1), Il focus on the mass inter-
connects, switches, and software that let you weave
your way from test instruments to UUTs.

Mass-interconnect systems provide a fixed signal
interface to test instruments. Typically, a mass in-
terconnect (Figure 1) consists of a set of connec-
tors mounted on a panel, often called a “receiver.”
Cable assemblies connect a receiver either directly
to instruments or, more often, to switch cards. A re-
ceiver should provide access to all 1/O signals in a
test stand even if you won’t use them at first. UUT-
specific cables or test fixtures should then route the
needed signals to your UUT.

Test fixtures let you attach your UUT to a test
station. The type of fixture you need greatly de-
pends on the UUT form factor. In Figure 1, the
test fixture contains a panel that mates with the re-
ceiver. If the UUT is a board, then the fixture will
route the test signals between the receiver and the
UUT. Because it slides on tracks, the test fixture
aligns with the receiver. You can automate the fix-
ture positioning with motors or pneumatics,
thereby obtaining consistent insertion from one
UUT to the next

If your UUT is a finished product with its own
connectors and housing, then you should build or
buy cable assemblies that connect it to the receiver.
But because the receiver should use a set of iden-
tical connectors, you could mistakenly insert the
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cable-assembly connector

into the wrong receiver
Signal

connector. Therefore, you
source

should mount the UUT%
cable connectors on a mat-
ing panel for proper inser-
tion to the receiver.
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‘When to mass connect
When should you use a
mass interconnect? Tom
Kohli, facility manager at Flextronics Test,
says that mass interconnects work best in
low-volume, high-mix manufacturing
because they provide a common interface
to all your test signals. Jerry Hopp, prod-
uct manager at Virginia
Panel, adds, “The mass in-
terconnect doesn’t care
what’s behind i, s you can
change or upgrade instruments without
impacting the system.”

Behind the mass interconnect, your
test system needs cable assemblies that
connect the receiver to switches—often
hundreds of them. Switch cards, housed
in VXI or PXI modules, let you choose
from several switch topologics. Single-
pole single-throw switches often apply
power to UUTs, cooling fans, motors,

and pneumatics.
A multiplexer topology consists of two
or more switches connected to a com-

The Automated Test Summit—a series
of full-day conferences—ran from early
April through early June in cities
throughout North America. It included
technical papers and seminars pre-
sented by the companies listed below.
To learn mare, visit www.ni.com/
testsummit.

Flextronics Test
www.flextest.com

JTAG Technologies
www jtag.com

National Instruments
www.ni.com

SigmaQuest
www.sigmacjuest.com

Tektronix
www.tektronix.com

Thermotron Industries
www.thermotron.com

Virginia Panel
www.virginiapanel.com

52 JUNE 2004

For more information

on instruments, visit
www.tmworld.com/bench.

FIGURE 2. A matrix switch lets you connect signal sources, loads,
and measuring equipment to a UUT. counesy of National Instruments.

mon point. In Figure 2, two multiplex-
ers connect four channels from a signal
source to a UUT. A second multiplexer
connects the UUT to four loads. You can
also use a multiplexer to switch a wave-
form generator, an oscillo-
scope,a DMM, or other in-
struments among UUTs.
In part 2 of this serics, [
showed how performing an audio test on
one UUT while performing an REF test
on another UUT can cut test time and
maximize test-equipment
usage. To accomplish this
concurrent testing, you need
a matrix configuration,

achieving the performance
of large-scale ATE systems
with the modular PXT plat-
form,” says Dr. James Truchard, CEO of
National Instruments.

How much mass?

How much m interconnect and
switching do you need? Hopp says that
most test systems expand their signals
and test capacity over time.“When spec-
ifying a mass interconnect, plan for about
30% expansion,” advises Hopp. Kohli
adds, “We will often recommend a 14-
slot PXI chassis even when an eight-slot
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which will let you can con-
nect any signal source in the
matrix to any UUT.

Some switch cards let you |
configure the switches in
several different topologies.
A new matrix switch card
from National Instruments,
for example, contains 512
relays that you can configure
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as a 4x2176 matrix or a

8x1088 matrix. See “Switch
card gets dense,” p. 66, for
more information.

Regardless of the switch
topology, you need to create a map of
your system wiring.You also need to cor-
rectly configure your switch cards. You
can accomplish that by using software
that configures your switch cards and
makes the connections at the proper
times. You can write your own applica-
tion code to do that or you can use a
commercial program such as National
Instruments’ Switch Executive software
(Figure 3). Switch Executive works with
the company’s LabView and TestStand
softwarc and lets you configure a switch
card though a route editor. Then, it gen-
erates the code you need for implement
ing the switch configurations.

FIGURE 3. Software lets you configure switch cards
into topologies such as a matrix for connecting test
equipment to UUTs. cauesy o Netonslnsnamens

chassis is initially enough because test
engineers usually expand their system’s
capabilitics.

Although the path from UUT to test
equipment may seem long and winding,
you can make the process of connecting
instruments to products casy and reliable.
If only you could do that with driving
directions. T&aMW

REFERENCE

1. The first two installments in this series,
“Get off the shelf” and “Take a slice out of
test time,” appeared in the April and May is-
sues of Test & Measurement World,
www.tmworld.com/archives.
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