The ModCon Mode Controller

Incorrect “modal filling” is a major cause of inaccuracy in loss
measurements on optical fiber premises cabling (50/125um and
62.5/125um multimode fiber). You can now easily eliminate this,
and comply with new international standards, by fitting the
ModCon to the output of your test equipment. The ModCon is a
passive device which ensures standard-compliant modal filling,
whatever test equipment you use.

As the performance requirements of optical fiber premises cabling are pushed ever
higher the accurate measurement of ‘channel loss’ has become essential. For example,
the IEEE Ethernet specification 10GBASE-S calls for a maximum channel loss of 2.6dB
to achieve 10Ghit/s operation over 300m of fiber. This figure includes both the intrinsic
fiber loss and also the loss of any connectors and splices in the link.

The measurement of channel loss is normally carried out using an Optical Time Domain
Reflectometer (OTDR) or a Light Source and Power Meter combination (LSPM). It has
been found, however, that loss measurements made with OTDRs are usually more
optimistic than those made with the LSPM method, due to the difference in modal
distribution launched by the laser source in an OTDR compared to that launched by a
typical LED source in the LSPM method.

One method of measuring modal filling is by defining the Mode Power Distribution
(MPD) of the source. A recently published standard [1] - ISO/IEC14763-3 - has now
addressed this issue, through the use of a modal distribution template to verify
conformance of test equipment. The idea is that all test equipment, whether it be OTDR
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or LSPM, should conform to this template and therefore give reproducible test results
which can be relied upon to guarantee system performance.

Figure 1(a) shows MPD measurements on some typical test equipment used for loss
testing. Here, larger values of relative mode group correspond to higher-order modes
and smaller values to lower-order modes. The y-axis is a measurement of the relative
mode-filling between the different mode groups.

Also shown, in red, is the MPD template from ref. [1]. In order to pass the template test

the MPD curve must pass in between the three regions. Clearly, there is quite a
variation between the modal distributions of the different light sources tested.
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Figure 1. Measured MPDs for typical loss test equip  ment

Now, in Figure 1(b) a Modcon has been connected to each of the light sources and the
MPDs re-measured. The output from each source now clearly passes the MPD template
and complies with the standard.

The ModCon Mode Controller was designed to enable users of any test equipment to
comply with the new MPD template. Simply fit the ModCon between the test light source
and the fiber under test and achieve instant compliance with the MPD template. The end
labelled “Input” is connected to the light source and the end labelled “Output” is
connected to the fiber, or component, under test. It's as simple as that! Be sure to
select the correct ModCon for your application, though - either 50um or 62.5um.

To demonstrate its capability further, we performed some loss measurements on a
concatenated fiber link with differing launch conditions. The results, shown in Figure 2,

Modcon Information note Page 2 of 3 issue 1



demonstrate how sensitive the loss can be to the launch MPD. Measured losses ranged
from 0.49dB for a singlemode fiber launch to 5.06dB for an offset launch, where higher-
order modes were preferentially launched. When a Modcon was inserted between the
launch patchcord and the test link, however, the variation dropped dramatically,
completely decoupling the link under test from the MPD of the sources.

Loss of 11 concatenated 50um patchcords at 850nm
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Figure 2. Loss tests on concatenated fiber link

So how does the Modcon work? The Modcon is an all-fiber device that achieves a well-
controlled balance of mode-scrambling and mode-filtering using proprietary technology.
We test the MPD of every ModCon using sources with extreme (overfilled and
underfilled) MPDs to ensure they pass the template under all conditions. By decoupling
the mode distribution of the test equipment from the link under test, the Modcon ensures
that significant improvements in measurement reproducibility may be achieved.

1. ISO/IEC14763-3 — ‘Information technology — Implementation and operation of
customer premises cabling — Part 3: Testing of optical fibre cabling'.
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