STANDARDS

Telcordia qualification:
reducing the pressure

SINCE TtHE EARTLYlda%S OfoibLe-OlptiC_ Co?f* Telcordia qualification can offer big benefits for manufacturers
munications, lelcordia fechnologies (ior- N . y
merly Bellcore Labs) has engaged in settingf OPtical components and devices. But such advantages don’t

standards that ensure the reliability of deviceome cheap. Reinhard Pusch, general manager for German test
going into optical networks. Telcordia is "“faboratory microtec, explains what’s involved and how vendors

the predominant standards body for optica . s e . . .
components used in telecoms equipmeran Minimize the costs of running rigorous testing procedures.

with its generic requirement (GR) documen

employed worldwide by all the major optica “. 'B g - 2L .,.-ﬂ;;-
component and equipment vendors. | e

It therefore stands to reason that compl - - - o -
ance with Telcordia qualification is @ mus j——— : T = 3 =

for manufacturers looking to launch pro
ducts into the competitive telecoms marke
Things are never quite that straightforward
though — the problem being that performin
the qualification can be extremely costly an
time-consuming.

The foremost goal for today’s optical-
device makers is to balance confidence
their products’ reliability with the cost of
verification. Put another way, vendors nee
to develop a qualification programme tha
meets their testing needs while minimizingg
the operational impact in terms of time
resource and expenditure.

Grand guidelines
The key Telcordia standard for optical
comms applications is GR-468-CORE, whic|
sets out the reliability requirements for mos
of the optoelectronic devices used in teleco
equipment. The document covers, for exal
ple, the lasers, LEDs, photodiodes and op
cal modulators used to create equipment su
as digital cross-connects, optical amplifiers
and terminal and add—drop multiplexers.
The basic aim of GR-468 is to ensur{
sound reliability practices throughout a prod
uct’s life cycle. The qualification programme
— atable of test procedures — forms the heq
of the Telcordia standard. But the docume
also describes the whole range of high-lev
reliability practices, including: lot-to-lot
control; corrective actions for failures; envi
ronmental, health and safety consideration
and documentation processes.
GR-468 was updated in September 200
to reflect advances in optical technology an
incorporate new product developments su@utsourcing options: independent test labs provide manufacturers with access to a wide range of
as tunable lasers. The scope of the standaigh-end test and measurement equipment, as well as expertise in performing GR-468 qualification.
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was extended to include higher-level de
ices like optical transmitters, receivers an
transponders below the circuit-package leve
The new version doesn’t change the numb
of tests listed, the test conditions or othe
basic requirements for qualification, but i
some cases alters the test durations. The ¢
and time needed to perform a complete qud
ification programme are now often margin
ally reduced. Crucially, components qualifieq
to the previous version are considered co
pliant with the new issue, although some sy
tems vendors refer back to the old GR-468
meet its more stringent conditions.

The majority of the GR-468 documen
comprises a detailed description of the te
procedures that optical-component make
must employ to assess device reliability. T
programme requires vendors to characteri
the basic performance parameters of th
devices, as well as examine environment
effects and accelerated aging. The program
can be splitinto three stages:

Stage one enables full characterization ¢
product performance under nominal opera
ing conditions. Manufacturers need to exa
ine a representative selection of devices
investigate optical and electrical paramete
(optical power, spectral characteristics a
laser-drive voltage, for example), perfor
operational shock and vibration analysis, a
examine physical parameters such as el
trostatic discharge and hermeticity. Th
exact parameter set employed depen
largely on the product's application, whic
may vary between customers.

The second stage lets vendors demo
strate that their products survive under no
mal mechanical and environmental stresse
such as those experienced during transpo
tion, storage, installation or over an opera
ing lifetime of around 20 years. Mechanica
tests included at this stage include shocRll options: GR-468 covers optoelectronic modules
vibration and thermal shock, plus fibre an@dnd components, while more complex set-ups can
connector integrity tests. Environmentaémploy GR-1312 for optical amplifiers and DWDM
tests include powered and nonpowered stasystems, or use GR-1221 for passive subsystems.
age at high temperatures and humidity, plus

in the correct way.

Finally, the time taken to run the Telcordia
tests is not insignificant. The normal dura-
tion for a module qualification is around
2000 hours — equivalent to running the
equipment for around three months. And
correctly calculating failure rates over a
20year lifetime requires a test time of
between 5000 and 10 000 hours. Complete
GR-468 qualification of a pump laser mod-
ule, for example, could result in a total cost
of €100 000-180 000. With figures like this
to deal with, what the component vendors
really need to know is how they can best
minimize their expenditure.

Cut the costs

An important step towards reducing qualifi-
cation costs is the adoption of a “building-
block” approach for product development
and manufacturing. This enables component
makers that produce more than one product
type to qualify an individual block of devices
once, and then use these results for subse-
guent qualification of similar devices. Ven-
dors taking this approach must follow the
rule of similarity assessment as given in
GR-468, but if performed correctly, this
method could cut their costs dramatically.

Manufacturers must also ensure that com-
ponents entering the testing procedure are
actually ready to be qualified. In other words,
they should perform a risk analysis before-
hand to identify any critical or weak points
of the design or manufacturing process. Ven-
dors can also run a prequalification pro-
gramme, which includes critical tests that
will detect any potential weaknesses. Early
corrective action can then avoid failures dur-
ing the main qualification stage.

The latest version of GR-468 is arranged
in sections that describe various aspects of
the qualification process (as opposed to qual-
ification of the different product groups).
This new structure helps to expand the stan-
dard’s relevance — as specific sections don't
have to be added for each new product type —

temperature cycling. The standard calls fdure that's required. Firstly, there’s the largand also offers more flexibility for specify-
test durations of up to 2000 hours, or evenumber of components that need to be agsg the details of a qualification programme.

5000 hours for some specific cases.

essed to qualify a device — around 100 for a Component makers now have to select a

The final stage of the programme comlaser diode or photodiode and about 80 forset of tests based on customer requirements

prises the accelerated-aging tests, which fochigyhly integrated module.

for a specific product, which calls for more

on the physics of failure mechanisms. Such The test and measurement apparatus itseffort on a user’s part. Getting this selection
tests are conducted at different stress levedan be pricey, and with a wide variety of proright, however, can seriously cut down the
until failures occur. The proposed programmeedures needed, the equipment budget sogualification cost and time.
is a continuation of the above environmentahdds up. Required systems could include One important change in the updated stan-
stress tests, but extended to up to 10 000 hotnigh- and low-temperature ovens, temperatard is that while the original explicitly
and applied to a smaller number of sampledure-cycling chambers, steady-state and cyclatated a maximum power variation of 0.5dB
While Telcordia qualification represents anumidity chambers, lifetime test racks, ands the pass/fail criteria, a specific value is no
vital stage in product development, it can bequipment for shock and vibration analysidonger given. Instead, it's left to the manu-
a costly business, with a range of factors colVhat’s more, this array of kit calls for skilledfacturer and its customer to agree upon the
tributing towards the large upfront expendiand experienced staff to perform all these testippropriate value for each application on a
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OUTSOURCING OPTIONS

Telcordia qualification calls for
an extensive set of test and
measurement equipment, as well
as a bank of technical expertise.
While large component
manufacturers often have their
own test gear, as well as a
dedicated team in charge of
device qualification, smaller
vendors may not have access to
such a facility.

The alternative is to outsource
qualification to an independent
test house. One such company is
microtec, an independent and
certified test lab based in
Germany. Following its takeover
of the former Alcatel Technology
Centre in Stuttgart last year,
microtec offers characterization,
qualification and reliability
analysis, life tests, failure
analysis and risk assessment for
both optoelectronic and
microelectronic devices.

Microtec’s general manager
Reinhard Pusch explained what’s
involved in performing Telcordia
GR-468 qualification for a device
such as a pump-laser module.
“Firstly, microtec recommends
that a risk analysis is
performed,” he explained. “This
step involves analysing factors
such as the material
combinations, packaging
hermeticity and fibre-coupling
stability to ascertain any
potential flaws in the device.”
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Fig. 1: The Weibull curve presents the time-to-failure distribution for a laser
module, based on the results of microtec’s accelerated-aging tests.

Based on this risk analysis,
microtec then establishes a short
test programme to identify any
weak points and prepare the
laser for qualification. This phase
could include, for example, a
temperature-cycle test followed
by a hermeticity and internal-
moisture analysis. Pusch also
recommends that the electrical
operation is pre-tested at a high
temperature, with online
measurements of the front and
back facet.

After the prequalification
process, microtec then generates

a detailed test programme. “The
latest version of GR-468 is more
than ever just a guideline,” Pusch
explained. “So microtec has to
establish a cost-effective
programme that covers all of the
GR-468 requirements, based on
information from the
manufacturer.” The firm needs to
establish which parameters
should be characterized and the
pass/fail criteria, as well as
defining the frequency of
intermediate measurements, the
test operating conditions, and
whether to use sequential or

parallel testing.

“Microtec can optimize the
logistics for the test programme
in order to complete qualification
in the minimum time and reach
preliminary release as soon as
possible,” said Pusch. “To better
understand what is going on
during the test, we also
recommend online monitoring.”
He added that all of microtec’s
equipment is regularly calibrated
and the climate ovens are
permanently monitored during a
test to ensure stable conditions.

It's important that
manufacturers get the test
results in their hands as soon as
possible. Microtec usually passes
on results following each
intermediate test, or during
online monitoring if anything
unexpected occurs. A complete
qualification report will include
reliability calculations according
to GR-468, presented as
diagrams that show component
behaviour over time or as a
statistical model such as a
Weibull curve (see figure 1),
which presents the distribution of
time-to-failure and enables
estimates of failure rates.

“GR-468 also requires failure
analysis and corrective action on
all failed devices,” said Pusch.
“And microtec is well equipped to
perform such analysis on any
devices that fail.”

case-by-case basis. GR-468 also offers tfitg to access a wide range of expensiviest report. The systems vendor should also
option of performing tests in sequenceanalysis equipment. take care of issues like ambient-temperature
which can reduce the number of components analysis, as well as examining the effects of
needed for qualification by increasing théystems requirements any soldering processes on the reliability of
duration of the process. Over the last 20 years, the responsibility fodevices on the board.

Finally, if a manufacturer is not experi-Telcordia qualification has shifted from the When dealing with a new technology or
enced in performing these tests, it can turn &ystems vendor to the component makesupplier, it's prudent for a systems manufac-
one of several independent test and measuWfith increasing cost pressure on systemntarer to perform at least a short-track verifica-
ment houses (see “Outsourcing Options”houses, and the fact that component makeisn. This could involve running two or three
It's not a straightforward task to define @end to perform qualification for several cusef the most critical tests, such as temperature
qualification programme compliant withtomers at once, it makes economic sense foycling, humidity and electrical endurance.
Telcordia GR-468 and inexperienced userthe responsibility for GR-468 testing to lieSurprisingly, it's not that unusual for Telcor-
run the risk of claiming compliance withoutwith the component manufacturer. dia-tested devices to fail such a test, giving the
having included all the tests needed to ver- Nevertheless, a systems vendor still hag/stems manufacturer a good basis for fruitful
ify reliability for a specific application. Out- responsibility to its customers to verify thediscussions with the component vendor
sourcing the qualification gives vendorgeliability of any optoelectronic compo-
access to expert assistance in selecting thents within the optical equipment. This ifRReinhard Pusch isgeneral manager at
right test programmes to identify any desigaosually done by carefully checking themicrotec. Contact reinhard.pusch@
weaknesses, as well as offering the flexibikesults of the component supplier's GR-46&icrotec.de
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