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SELECTING THE RIGHT OTDR

Mario Simard, Product Manager
Mike Harrop, Application Engineer

The OTDR is a critical tool in the characterization and certification of fiber-optic links (multimode and singlemode LAN/Ethernet). When

choosing an OTDR, it is important to select the specific OTDR performance and features needed to qualify these links accurately and
to the required specification/standard.

There are a wide number of OTDR models available, addressing different test and measurement needs—from very simple fault finders to
advanced OTDRs for link certification. To make the right choice, five fundamental parameters must be considered when purchasing an
OTDR, as selecting a unit simply based on overall performance and price will lead to problems if the selected model is inappropriate for

the application. A solid understanding of these parameters will help buyers make the right choice for their specific environment, and
thus maximize productivity.

The key specifications that should be considered when purchasing an OTDR are the following:

Dynamic range

Dead zones (attenuation and event)
Sampling resolution

Ability to set pass/fail thresholds
Post-processing and report generation

Dynamic Range

This specification determines the total optical loss that the OTDR can analyze; i.e., the overall length of fiber link that can be measured

by the unit. The higher the dynamic range, the longer the distance the OTDR can analyze. The dynamic range specification must be
considered carefully for two reasons:

1. OTDR manufacturers specify dynamic range in different ways (playing with specifications like pulse width, signal-to-noise ratio,
averaging time, etc.). Therefore, it is important to understand them thoroughly and avoid comparing apples and oranges.

2. Having insufficient dynamic range will result in the inability to measure the complete link length and, in many cases, affect the

accuracy of the link loss, attenuation and far-end connector losses. A good rule of thumb is to choose an OTDR whose dynamic
range is 5 to 8 dB higher than the maximum loss you will encounter.

For example, a singlemode OTDR with a dynamic range of 35 dB has a useable dynamic range of around 30 dB. Assuming typical fiber

attenuation of 0.20 dB/km at 1550 nm and splices every 2 km (loss of 0.1 dB per splice), a unit such as this one will be able to
accurately certify distances of up to 120 km.

Comparatively, a multimode OTDR with a dynamic range of 26 dB has a useable dynamic range of around 21 dB. Assuming typical

attenuation of 0.5 dB/km at 1300 nm and two connector losses of about 1 dB each, this unit would be able to accurately certify
distances of up to 38 km.
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f APPLICATION NOTE 142
Dead Zones

Dead zones originate from reflective events (connectors, mechanical splices, etc.) along the link, and they affect the OTDR's ability to
accurately measure attenuation on shorter links and differentiate closely spaced events, such as connectors in patch panels, etc.
When the strong optical reflection from such an event reaches the OTDR, its detection circuit becomes saturated for a specific amount
of time (converted to distance in the OTDR) until it recovers and can once again measure backscattering accurately. As a result of this
saturation, there is a part of the fiber link following the reflective event that can not be “seen” by the OTDR, hence the term dead zone.

When specifying OTDR performance, analyzing the dead zone is very important to ensure the whole link is measured. Two types of
dead zones are usually specified:

1. Event dead zone: This refers to the minimum distance required for consecutive reflective events to be “resolved™, i.e., to be
differentiated from each other. If a reflective event is within the event dead zone of the preceding event, it will not be detected and
measured correctly. Industry standard values range from 0.8 m to 5 m for this specification.
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Figure 1. Common OTDR with 3 m event dead zone
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Figure 2. EXFO FTB-7000E Series with 0.8 m event dead zone

1 The spatial resolving power of an optical instrument refers to its ability to distinguish detail in the structure of an object; particularly, the ability to
form separate distinct images of two very small point objects which are close together.
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APPLICATION NOTE 142

2. Attenuation dead zone: This refers to the minimum distance required, after a reflective event, for the OTDR to measure a reflective
or non-reflective event loss. To measure short links and to characterize or find faults in patchcords and leads, the shortest possible
attenuation dead zone is best. Industry standard values range from 3 m to 10 m for this specification.
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Figure 3. Common OTDR with 10 m attenuation dead zone

TR

—_| Event detected, and
<

loss measured.

10m

Figure 4. EXFO FTB-7000E Series with 4 m attentuation dead zone
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Sampling Resolution

Sampling resolution is defined as the minimum distance between two consecutive

. . . . . . . . . 16.00

sampling points acquired by the instrument. This parameter is crucial, as it defines the
ultimate distance accuracy and fault-finding capability of the OTDR. Depending on the 15
selected pulse width and distance range, this value could vary from 4 cm to 5 m for
EXFO's FTB-7000D series. '

13
Pass/Fail Thresholds

12,004
This is an important feature because a great deal of time can be saved in the analysis
of OTDR traces if the user is able to set pass/fail thresholds for parameters of interest " A |B
(e.g., such as splice loss or connector reflection). These thresholds highlight 56 vy
parameters that have exceeded a warning or fail limit set by the user and, when used in . |'—* |
conjunction with reporting software, it can rapidly provide re-work sheets for Q‘ @\ @% Q\ ICk Io"' "‘
installation/commissioning engineers. - M

Event

Report Generation -
Report generation is another major timesaver, as post-processing time can be reduced R
by up to 90% if the OTDR has specialized post-processing software allowing fast and
easy generation of OTDR reports; these can also include powerful batch processing, -E:-?rtoe
bidirectional analyses of OTDR traces, live templating for OTDR testing, various report -
templates for ORL/OTDR/CD/PMD, and summary reports for high-fiber-count cables. EXFO ooty

Figure 5. EXFO FTB-7000D/E Series

18 |Feartoem 10 L T

aMamrsmarts _Jrien et v

Figure 6. EXFQ'’s Fast Reporter post-processing software
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