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Even when users think they have properly cleaned the fiber, every connector endface either field terminated or factor terminated should always be inspected

before connecting to a component or piece of equipment. However, relying on subjective human inspection of fiber endfaces often produces inconsistent
results.

Thankfully, International Electrotechnical Commission (IEC) industry standards and new innovations enable automatic, consistent and repeatable certification of
fiber cleanliness based on specific acceptance criteria.
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With contamination being the single greatest cause of fiber failures, spending the extra few seconds to properly inspect and clean every connector endface will
save time and money in the long run.
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While accidently touching a fiber endface and working in dirty, dusty construction environments are known causes of contamination, there are plenty of other
ways to mishandle fiber that may not be obvious sources of contamination. ECtHE R, EE E= 7|Et 222 Z&6II U= MNE HEER 2YE pUE
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MA S MH|Z HASHK| 4= 6, AtEXH= SEHHO| 7] R 6HX| 28 2~ IS L} That is why the golden rule is to always inspect, clean and inspect again before
connecting.
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This is especially a concern for multi-fiber connectors such as the multi-fiber push-on (MPO) style connectors that are rapidly becoming the norm in today’s data
center fiber backbone channels as the required interface for 40 and 100 gigabit Ethernet (GbE) applications (see Figure 2).
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One of industry’s longtime concerns with manually inspecting fiber endfaces for cleanliness has been that determining cleanliness has largely been a subjective
and inconsistent process. What one person deems as clean can vary greatly from another person’s point of view. SEE =&, 01T, A|=H, FTHZ L AIE5I=
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In an effort to establish consistency in fiber inspection and achieve more repeatable results for performance across multiple endfaces, the IEC developed
61300-3-35 Basic Test and Measurement Procedures Standard for Fiber Optic Interconnecting Devices and Passive Components. 0| E&2 &7|0|2 StHH
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IEC 61300-3-35 ¢!
L o] Xl Zhaff Z Zstslnd, IEC B2 0|2 579 05, & &7 4 Ao = 237t Ct. Scratches are identified as permanent liner surface features while
defects include all detectable non-linear features that can typically be cleaned. Certification to determine pass or fail is based on the number of scratches and
defects found in each measurement region of the fiber endface, including the core, cladding, adhesive layer and contact zones, as well as the quantity and size
of the scratches and defects (see Figure 3).
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For example, as shown in Table 1, multimode fiber with polished connectors can have no scratches greater than 3 pm in width or defects greater than 5 ym in
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IEC 61300-3-35 Recommended Acceptance Criteria Multimode Polished Connectors

SH Al No limit <3 pm None > 3 ym 4 <5 pm None > 5 pymm

Cladding 65 um to 11 ym No limit <5 ym None > 5 ym Cl;:limit >2§m 5 from 5 um to 10 um None > 10
Adhesive 115 ym to 135 ym Sx|st Sx|st

Contact 135 pm to 250 pm x5 Clrcr)]ne <20 pm 50 from 20 pm to 30 pym None > 30

While the IEC 61300-3-35 standard can be used as a guideline for manually grading cleanliness, a manual procedure would require technicians to determine
the size and location of the scratches and defects, which can still introduce human error and inconsistency.

Thankfully automated certification solutions like Fluke Networks’ FI-7000 Fiberinspector Pro use algorithmic processes to automatically and quickly inspect,
grade and certify fiber endfaces based on the criteria of the IEC standard.

These types of devices eliminate human subjectivity and result in faster, more accurate and repeatable results to help ensure optimum fiber network
performance (see the FI-7000, below).
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The best answer to the question of what to inspect and clean is everything — every endface should be inspected, and every endface that fails IEC 61300-3-35
certification should be cleaned (see Figure 4). If upon inspection, the endface passes IEC certification, do not clean it. A A| &M 7| [ 20f HX|E BHELY =
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Understanding Tools and Consumables

When it comes to cleaning fiber endfaces, there are basically two materials required—wipes and solvent. Canned air and dusters are ineffective for cleaning
fiber endfaces as they only succeed in blowing particles around, which simply moves the contaminants to another location. Canned air and dusters cannot
effectively clean oils, residues, or small, charged dust particles, and dusters often expel a propellant that can simply become a whole new contaminant to
remove.
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wipe or cassette type cleaner, typically one or two short (i.e., 1 cm) strokes on the cleaning material is sufficient. Enough pressure should be applied so that the

wipe can conform to the endface geometry and ensure that the entire endface has been cleaned.

When wipes are used alone, it is referred to as “dry cleaning,” which has been proven to be only partially effective in eliminating contaminants. Dry cleaning can
also leave a static charge on the endface that can actually attract statically charged dust particles after cleaning.

A better method of cleaning is to use solvents in conjunction with wipes. 2X|= HA!l A9 MA7|
S0l M4 7158 BIIAI7IE BH8t 228 FIIELIC SoiE oK 2ol Y Yo e+
To remove excess solvent, wet cleaning should be followed by dry cleaning by either moving to the dry are
Just be sure to not overdo it to avoid creating static discharge.
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on the wipe or by following up with new dry wipe.
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FiberInspector
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The solvent itself should also be specially formulated for fiber endface cleaning, such as Fluke Networks’ Fiber Optic Solvent Pen. While isopropyl alcohol (IPA)
was used for many years to clean fiber endfaces, specialized solvents have a lower surface tension that makes them far more effective at enveloping debris for
removal and dissolving contaminants (see Figure 5). IPA can also leave behind a “halo” as it dries that not only causes attenuation, but also can be difficult to
remove. ¥4 = SEHHO| SX|7F ot o{M = F EL|Ch
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To clean fiber endfaces inside ports or equipment, specially designed lint-free swabs or mechanical port cleaning devices like Fluke Networks’ Quick Cleaners
are used instead of wipes (see Cleaning Kits, below). When using swabs for port cleaning, it is important to apply just enough pressure to clean the endface
while rotating the swab several times in one direction. ZE A0 XM E AlE5t= F<, ACtst M7t 2210 QIE{H 0| AE HAIX| ZEE 5t= A0 HF T2
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FiberInspector Connected

SCALE OFF
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More information at: www.flukenetworks.com/FI-7000
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Fluke Networks Fiber Test Solutions
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Cabling Certification System

CertiFiber® Pro Loss Test Set

Accelerates the fiber certification process with a six second two fiber / two wavelength test. Taptive user interface provides simple, animated
guidance to eliminate setup errors.

OptiFiber® Pro OTDR

Enterprise fiber troubleshooting and certification built on the Versiv platform. Taptive user interface simplifies set up, eliminates errors and speeds
troubleshooting.

DSX-5000 CableAnalyzer™

The DSX-5000 CableAnalyzer accelerates every step of the copper certification process with unmatched speed for CAT 6A and Class FA.
ProjX management system ensures jobs are done right the first time.

Fiberlnspector™ Pro

FI-7000 Fiberinspector Pro2 A26tH 2 LHof| ZSTHHE ZHAMstD Q1556109, |
oHATH Q1B HAI0|E AALMM FE52 XS] =L A 0|2 MEIHE F= JUA HEL

oo ©

Versiv Kits

Versiv's modular design provides flexibility and cost savings. Configure Versiv to meet your exact needs
at www.flukenetworks.com/versivconfig

Management — LinkWare™ Live Results Management Service

Upload and consolidate Versiv test results from remote sites and track testers and project status from smart devices.

Reporting — LinkWare PC Cable Test Management Software

LinkWare Cable Test Management Software= St7H2| PC A Z E Q|0 0{Z2[F|0| M E AFE510] 02 B AE M RS ZE ZIE 22|
2 OI7.[| ol—|__||:|.

MultiFiber™ Pro

MultiFiber Pro is the only fiber tester that can test singlemode or multimode MPO fiber trunks without the use of a fan-out cords, eliminating
the complexity of polarity issues, and making field testing of cassettes easier.

SimpliFiber® Pro

Easy-to-use Light Source / Power Meter (LSPM) with single-port, simultaneous dual-wavelength feature completes testing in half the time
and saves measurements from both wavelengths into one record. 1490 and 1625 nm wavelengths extend product use to broader
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applications. Store up to 1000 results and upload to LinkWare PC. -

Fiber QuickMap™ / Fiber OneShot™ PRO

One-button multimode / singlemode fiber troubleshooter locates multiple incidents in the channel in just six seconds to provide full visibility
of any potentially problematic links and connections.

VisiFault™ Visual Fault Locator — Cable Continuity Tester 1
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FI-500 Fiberlnspector™ Micro
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BtL|C}. PortBright™ 7|52 O£ 2 RoME 22 MSEH|ch :
Mz Y2 9|E [
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Everything you need to eliminate the #1 cause of fiber optic link failure: 1 &L|Ct. Supports all fiber connector types in datacenter and - N
campus environments including MPO. =¥
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1-800-283-5853 (US & Canada)
1-425-446-5500 (2|
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