FIBER-OPTICS TEST

Getting Connected

by Richard Buerli, Tempo Research
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dent loss. In most cases, the RL of aconnectoris
tested together withthelL. SimilartoIL,
whichisameasure of the amount of light
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In Figure 2, the RL meter—
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Source Meter —
DUT P, meter—measures the reflected
light from the connector. Notice
Figure 1. Insertion Loss = 10 log (P,/P,) the mandrel wrap. Reflections
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The most distinct differentiations be-
tween connector types are the diameter of
theferrule, 2.5 mm or 1.25 mm, and the
type of polish. The physical-contact (PC)
polish is a flat finish of the connecting
area; the angled physical contact (APC) is
at an 8° angle. An APC greatly reduces
back reflections caused by the physical
interface.

caused from other than the con-

nector-under-test must be elimi-
nated. A mandrel wrap (fiveturnsaround
a 0.5" dia) past the connector-under-test
attenuatesreflections past the connector.

Measurement Methods
The measurement methods for IL and
RL arewell defined by industry standards
and can befound in FOTP-8 and GR-326-
CORE, Section5.2.1for RL andin FOTP-
Continued on page 28
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Return Loss Meter

171, Method D for IL. All of these
methods use abasic set of fiber-optics
test equipment: alaser or LED as a
light sourceand an optical power meter
asalight sensor.

The test setup for single-connector
characterizationiseasily realized.

For an efficient execution of the
qualification test plan for aconnector,
an automated setup is required (Fig-
ure 3).

Depending on the number of con-
nectors to be tested, individual opti-
cal sources can be substituted by a
single optical source and an optical
switch. The repeatability of the op-
tical switch must be in the same

Optical
Power <P_2 DUT
Meter

Mandrel Wrap

Splitter i m

Return Loss = 10 log (P, /P,)

Figure 2.
RL Measurement

order of magnitude as the stability of
the light source, typically +0.05 dB
over 24 hours.

If IL and RL are being measured,
then the RL meter is the source. To

For an efficient execution of the qualification test
plan for a connector, an automated setup is required.

which temperature is controlled and
monitored by a computer.

Figure 4 illustrates the optical
stability of several test specimens
over temperature and time. This test
starts at 25°C, ramps up to 70°C,
dwells for about 15 minutes, and
dropsto -10°C for about 20 minutes.
At the maximum average ramp rate
of 5°C/min, one channel is severely
affected by the change in tempera-
ture. The low-frequency drift of all
the channels is caused by the insta-
bility of the sources.

Typical re-
quirements for
environmental
testing are 21

monitor the stability of the source, a
reference channel connectsthe source
directly to the power meter. To gather
environmental test data, IL and RL vs.
temperature, the connector assem-
blies are mounted in a chamber in

cycles over 168
hours running a
temperatureramp from-40°Cto 75°C.
Such temperature profiles require an
environmental chamber with a tem-
perature range of -60°C to 120°C
and an average 5°C/min ramp rate.

Continued on page 31
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Figure 3. IL and RL Measurement for Multiple Connectors

To ensure accurate and repeatable
test measurements, reference cables
and connectors are characterized by
well-controlled endface geometry and
certified by the manufacturer. Table
1 outlines typical specifications for
reference cables.

Practical Testing Considerations

It is necessary to execute an
initial system test and repeat it
periodically. This base-line test in-
volves only reference cables and is
used to record or minimize the
influence of test setup.

The causes for irregularities are
instability of the light source, drift-
ing of the wavelength of the source,

dirty or not properly mated connec-
tors, drift of the power meters,
influences of changing polarization,
and etalon effects if a narrow line-
width laser source is used. In a
multichannel setup, at least one
channel should be reserved to moni-
tor the source stability even during
qualification testing.

Finally, it is advisable to monitor
the ambient temperature during all
the tests. A correlation of the re-
corded temperature with the test
results is a quick method to pin-
point temperature dependencies
caused by external influences.

Other common pitfallsinclude the
following:

e Cleanliness—Any speck

Insertion Loss

of dirt within the connec-

Reference End <0.15 dB

tion can cause fluctuations

Instrument End

<0.25 dB of IL or RL over time,

Return Loss

resulting in variations based

on temperature changes.

 Routing—Fibersshould be
neatly routed and secured

with tape or Velcro® strips

Reference End, PC >55 dB
Reference End, APC >65 dB
Instrument End >60 dB
Fiber Core Eccentricity <0.5 um

to minimize movements

Connector Endface Profile Per GR-326

caused by air-conditioning

Table 1. Typical Specifications for
Reference Cables
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fans, pedestrian traffic, and
other vibrations. A stressed

Continued on page 32
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or bent fiber relaxes over time and
changes the IL of the cables, spe-
cifically with longer wavelengths
such as 1,550 nm or 1,625 nm.
While setting up the qualification
test, each connector has to be thor-
oughly cleaned and inspected, pref-
erably with a 200x microscope. A
speck of dirt can damage both con-
tacts on the very first mating of the
connector. Inspection will greatly
reduce the risk of this happening.

Trends in Fiber-Optic
Connectors

With the ever-increasing demand
for rack space in central offices,
network cabinets, and server farms,
bulky fiber-optic patch panels no
longer are practical. Small form-
factor connectors with 1.25-mm dia
ferrules and housings that allow for
compact arrangement of the bulk-
head soon will replace the still
dominant 2.5-mm dia ferrule-based
connectors such as ST, PC, and SC.
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Figure 4. Optical Stability of Several Connector Assemblies

Rapidly emerging configurations
include multifiber ribbon fiber and
the associated ribbon connectors,
which are based on the MT-style
multifiber ferrule that houses 12
fibers or multiple dozens of fibersif
stacked. The form factor shrinks on
the installation side toward smaller

CIRCLE7
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connector types such as the MT-RJ.
Ease of installation in the field and
user friendliness are two more rea-
sons designs such as the VF-45,
MT-RJ, OptiJack, and other variants
are gaining popularity.

Changing With the Times

As ongoing research continues to
produce connectorsthat yield ahigher
fiber count per square inch and are
easier to install in the field and less
susceptible to dirt and damage dur-
ing use, test and evaluation engi-
neers will refine test methods and
processes. Only rigorous testing and
diligent certification based on evolv-
ing industry standards will result in
the quality of connectors required to
meet the ever-increasing demand for
bandwidth.
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