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Something that I take a lot of pride in, is the technical support and 

service that my department provides our customers on a daily 

basis, free of charge. I always feel a huge sense of satisfaction when 

the technical department can provide a solution to our customer’s 

questions. Frank Giotto, the President of FIS, always has referred 

to it as “the safety of the buy”. This article will cover some of the 

solutions that FIS has provided over the years.

Why is my fiber Ethernet link not working?
One common problem many of our customers have come to 

me with is “Why is my fiber Ethernet link not responding, I even 

get a link light but I am not getting any transmission of data?”. 

This old problem raised its ugly head as recently as last week. 

This reoccurring fiber related issue usually results from speed 

mismatches between the Ethernet equipment. As we know, Ethernet 

commonly transmits data at 10 Mbps, 100 Mbps, 1000 Mbps (1 Gig), 

10 Gig and now 40 Gig. Both copper and fiber switches exist to 

support these speeds. As an example, a copper switch that runs at 

1000 Mbps will list the port speeds as 10/100/1000. This is because 

copper can negotiate network speeds, meaning if a 100 Mbps 

device is plugged into the 10/100/1000 port, the switch can slow 

down the port to the 100 Mbps speed. This statement is not true 

when it comes to fiber. A fiber port cannot negotiate its speeds, so 

in this same situation the fiber equipment MUST be 1000 Mbps on 

each end.  

 

Typically, I see where a 1000 Mbps fiber switch port is plugged into 

a media converter that is rated for 100 Mbps, or vice versa, this 

will cause a link failure because of the speed mismatch. The reason 

fiber Ethernet ports do not negotiate speeds is solely due to light 

sources. For example, 10 Mbps fiber runs using an 850nm LED light 

source, 100 Mbps uses a 1300nm LED and 1000 Mbps utilizes a 

850nm VCSEL (Vertical Cavity Surface Emitting Laser), so it really 

comes down to economics. Fiber Ethernet ports that could auto 

negotiate speeds would have to be built with a minimum of three 

light sources, theoretically tripling the price of the port. The easiest 

answer is to just make sure that the fiber port speed and the media 

converter are an exact match, as in my example from last week. The 

customer purchased a 1000 Mbps media converter and the problem 

was solved.

Why does my fusion 
splicer work better 
some days than it 
does on others?
Without a doubt, 

the single most 

reccurring question 

the technical 

department receives is 

related to fusion splicing, 

or should I say inconsistent 

results when splicing a fiber. The 

conversation always starts with the 

statement. “Why does my (insert manufacturer 

here) fusion splicer work very well some days and other days it 

seems to produce failing results”? One thing I stress when splicing 

is at a minimum, to perform an Arc Check every time you start the 

splicer. An arc check is calibrating the splicer against the current 

environmental conditions. Temperature, relative humidity and 

barometric pressure all contribute to the performance of a fusion 

splicer. When turning on a splicer, it will be performing splices 

according to the last time an arc check was performed. If the 

environment has changed, bad splices can occur. Bubbles, cracks, 

high attenuation and broken splices are usually a result of incorrect 

splice settings and can usually be corrected by running the arc 

check program. 

The Solutionists. You Have 
Questions. We Have The Answers.
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UPCOMING Events
2019 Training Schedule
July 22-23 | FISU Fiber Optic I & II Training, Los Angeles, CA

July 24-25 | FISU Fiber Optic I & II Training, San Diego, CA

July 29-31 | FISU Fiber Optic I & II Training, Brightside, Raquette Lake, NY

August 12-14 | FISU Fiber Optic I & II Training, Brightside, Raquette Lake, NY

August 19-20 | FISU Fiber Optic I & II Training, Seattle, WA

August 21-22 | FISU Fiber Optic I & II Training, Portland, OR

August 26-28 | FISU Fiber Optic I & II Training, Brightside, Raquette Lake, NY

2019 Trade Show Schedule
June 17-21 | UTC Telecom, Fort Worth, TX
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 Type Mode Uses Ferrule
Size

Ferrule 
Type Body Styles Latching 

Mechanism Optical Loss Advantages and Disadvantages

SC
SM & 
MM

Datacoms 
Telecoms
Premises

2.5mm
Pre-

radiused 
Zirconia

Like the LC, 
but larger

Simplex 
and 

Duplex

Push-pull, 
snap-in 
design

Insertion 
Loss

Advantages: An excellent performer. Non-optical disconnect 
design (an advantage over the ST connector which the SC is 
replacing). Minimum back reflection when ultra polished. Push-
pull design helps prevent endface damage during connection. 
Square shape allows connectors to be packed closely together. 
Can fit into smaller spaces where the ST or FC cannot. The SC’s 
push-pull design allows quick patching of cables into rack or wall 
mounts.

Disadvantages: Smaller LC connectors are replacing SC 
connectors in high density applications where space is at a 
premium.

SM 0.10 - 0.30 dB; 
MM 0.10 - 0.40 dB

Mating Cycle 
Repeatability

Min: 500
Max: 1,000

LC
SM & 
MM

System Rack 
Mounts 

High Density 
Applications

1.25mm
Pre-

radiused 
Zirconia

Compact, 
Small Form 

Factor (SFF) 
Design

Simplex 
and 

Duplex

Push and 
Click

Insertion 
Loss

Advantages: A solid performer, the LC has become the Small 
Form Factor (SFF) connector of choice for many singlemode 
applications. At half the size of the SC, the LC is ideal for high-
density applications. Also, the duplex LC has the same small 
footprint as a copper RJ-45. This is useful, for example, when 
converting a copper LAN to a fiber network since fewer tools 
and adapters are required. Pull-resistant “non-optical disconnect” 
design provides stability in system rack mounts.

Disadvantages: Some people with large fingers may have 
difficulty installing such a small connector.

SM 0.10 - 0.30 dB; 
MM 0.10 - 0.40 dB

Mating Cycle 
Repeatability

Min: 500
Max: 1,000

MPO 
/ MTP

SM & 
MM

Data Centers
Parallel Optics
(40G/100G)
Datacoms
Telecoms

NA
Thermo 
Plastic
(PPS)

Compact
Rectangluar

Body

Multi
Fiber

Push-pull, 
snap-in 
design

Insertion 
Loss Advantages: 

Extreme high density – up to 48 fibers in a single connector.
High Bandwidth Capability
Plug & Play Technology

Disadvantages: 
Can be difficult to breakout and install correctly
Polarity must be paid careful attention to.

SM 0.10 - 0.25 dB; 
MM 0.10 - 0.20 dB

Mating Cycle 
Repeatability

Min: 500
Max: 1,000

ST
SM & 
MM

Multimode LANs, 
Campuses
Industrial 

Applications
Security Systems, 

CCTV 
Naval Applications

2.5mm

Ceramic

Metal
 

Composite

Keyed
Metal
Body

Simplex
Bayonet 

twist-lock

Insertion 
Loss Advantages: Easy to install and relatively inexpensive. Keyed 

body helps keep mated fibers in alignment when they are coupled 
and uncoupled.
 
Disadvantages: Lacks the non-optical disconnect feature. APC 
finish not possible. Installers may have difficulty grasping the ST 
retainer nut with their fingers in applications where connectors 
are spaced closely together. The ST is being replaced by more 
compact Small Form Factor (SFF) connectors.

SM 0.10 - 0.30 dB; 
MM 0.10 - 0.40 dB

Mating Cycle 
Repeatability

Min: 500
Max: 1,000

Randomly choosing fiber optic connectors is a lot like throwing darts 

blindfolded. You’ll miss the requirements of your target application if 

you leave things to chance.

Optical Loss - A Critical Consideration
Whether a fiber optic connector must interface with a simple 

transmitter or the latest ROADM multiplexer, the connector interface 

is of critical importance because of its unique loss characteristics. To 

illustrate this point, consider the difference between connectors for 

fiber optic cable vs. copper cable. 

Power loss for both types of connectors are stated in decibels (dB). 

That’s about where the similarity ends, because copper connectors 

and fiber optic connectors have opposite loss characteristics. 

Copper connectors produce negligible loss when compared to losses 

produced by the copper twisted-pair cable to which they are attached. 

With fiber, the exact opposite is true. In a typical fiber optic system, 

fiber optic connectors produce far more loss than that produced 

by the fiber optic cabling. That’s why careful connector selection, 

particularly in regard to a connector’s loss specifications, is so crucial.

Other considerations that affect connector loss involve how the 

connector is joined to the field fiber, and how meticulously fiber optic 

connectors are cleaned and inspected prior to coupling.

Narrowing the Field
There are nearly 100 styles of fiber optic connectors, so choosing the 

right one for a particular application might seem daunting. However, 

this connector guide simplifies the selection process by focusing on 

the most useful and popular connector styles currently available.

In many cases, the types of connectors that you must use are dictated 

to you, especially if you are upgrading a legacy system. In that case, 

you may have to use the same type of connectors that are already 

in place in order to accommodate existing equipment and cabling. 

Even so, it’s a good idea to know the loss characteristics and other 

attributes of the connectors that you are working with. For example, 

a connector’s “insertion loss” specification relates to optical loss that 

results from differences in concentricity, ferrule endface geometry or 

other irregularities.

Knowing the connector’s insertion loss specification can be useful 

when testing. 

In some cases, such as a new install, connectors may or may not be 

specified. If connectors are not specified, you will likely be presented 

with a loss budget for cabling and connectors that you must adhere 

to. In this case, you have to give some serious thought to selecting 

the best connectors for the job. You also have to take into account 

the connector termination method (e.g. fusion splicing, epoxy, or 

mechanical termination) because this can have a significant impact on 

optical loss and back reflection characteristics.

Choosing The Right Connector
The following are considerations for choosing fiber 

optic connectors for your application.

Talk Like a Pirate....ARRG!

ARRG stands for Alignment, Ruggedness, Repeatability and 

Geometry. When choosing connectors, this memory aid will help you 

recall desirable connector qualities. The following attributes apply to 

most connector styles.

Alignment - A quality connector will keep fiber properly aligned with 

the fiber to which it is mated. Proper alignment is especially critical for 

single mode fibers which have a very small fiber core through which 

signals are transmitted. Always buy quality connectors and mating 

sleeves from recognized manufacturers to ensure that connectors are 

manufactured to high tolerances and provide optimal alignment.

Ruggedness - Will connectors be installed in high-traffic areas? If so, a 

good choice are epoxy-style connectors, which have the fiber bonded 

to the ferrule. This resists optical disconnects caused by tugging, 

temperature changes and other external forces. As added protection, 

consider a spring-loaded “non-optical disconnect” connector, such 

as the SC connector or LC connector, which are specifically designed 

to prevent optical disconnects. For harsh outdoor environments, 

“hardened” connectors are available.

Repeatability - Will there be a number of occasions when your 

connector will be disconnected? If so, consider using a connector that 

is known for good “repeatability.” The term repeatability refers to the 

performance of any class of connectors that are known to provide 

consistent loss performance that varies by a relatively narrow margin. 

Such connectors are typically keyed, or contain a keyway feature 

that prevents ferrule endface rotation. Keyed connectors ensure that 

connectors that are uncoupled from one another maintain the same 

ferrule endface orientation when they are recoupled, resulting in 

connector losses that are predictable, consistent and “repeatable”.

Geometry - The shape of the connector ferrule endface has a major 

affect on interface loss. For example, UPC connectors have ferrules 

that have a domed endface surface to insure contact at the core 

of two mated fibers, which helps to reduce insertion loss. Other 

connectors have an angled ferrule endface (APC connectors) which 

helps to minimize back reflection by directing endface reflections away 

from the core of the fiber. Knowing how ferrule endface geometry 

affects loss is important when selecting connectors, especially if you 

plan to polish your own connectors.

Polishing procedures vary for different endface geometries.

Now that you know the general qualities you are looking for, it’s time 

to choose a specific connector for your application. The following 

approach uses a simple 3-step process of elimination.

Step 1. Weed Out Connectors that Can’t Meet the Loss Budget - 

Loss budgets will usually have connectors and cabling losses broken 

out separately from the rest of the network. Except for very long 

fiber links, losses for fiber optic cabling are usually negligible, so 

you’ll want to focus most of your attention on choosing the right 

connectors. Begin by narrowing down your possible connector choices 

to those that can stay within the loss budget of 

your application. For each connector being 

considered, simply multiply the number of 

connectors required by the dB loss specified 

for that type of connector. Now add fiber-

optic cable loss to that number. If you are 

still within loss budget, great. You can 

proceed to Step 2.***

***It is possible to be within the loss budget 
but still have connections that produce 

unacceptable levels of back reflection. An 
Optical Return Loss (ORL) Test Set can be used 

to measure the level of back reflection. Also, an 
OTDR is useful for identifying the location of high-ORL 

events such as defective splices and connectors so that corrective 
action can be taken.

Step 2. Consider Installation Time, Material Costs, and Skills Required - 

After narrowing your list down in Step 1, it’s time to consider the costs 

associated with each type of connector, including installation skills 

required. Will you have to put your best installers on the job?

Step 3. Your Own Preferences - After completing Steps 1 and 2, 

let’s say that you have narrowed your connector list down to two 

possibilities. Now you can use your own personal preference to make 

the final decision. Simply choose the connector with which you are 

most comfortable and proficient. This will increase your speed and 

productivity on the jobsite and help to ensure quality terminations.

Tip: When trying new connectors and termination procedures for 

the first time, do enough of them in the shop to become proficient. 

Experimenting in the field is never a good idea.

NIST TRACEABLE STANDARDS – 
What are they and why should I care?
It’s fairly simple but important. The NIST (National Institute 

of Standards and Technology) defines a measurement 

so that both the item being measured (your equipment) 

and their measurement is a match. In other words, your 

equipment is calibrated against the standards that are set 

by this federal agency. The calibration has been verified 

through an unbroken chain of documents.

What is an unbroken chain of documents? Your piece of 

equipment is compared to our piece of equipment which in 

turn was compared to a piece of equipment from the

NIST which is within a stated tolerance. The NIST set the 

tolerance and it is correct. Our equipment was compared to 

the NIST equipment so we know ours is correct. Finally

yours is compared to ours and found to be correct. That 

is an unbroken chain. This unbroken chain which is traced 

back to the NIST standard for accurate measurement is how 

uniformity is maintained.

Why should I care? You want to reduce the uncertainty 

in your measurements and increase your customer’s 

confidence in the information you provide them. In short, 

the fiber you installed was installed correctly and has 

minimal loss.

Even better. We are ISO 9001-2015 Certified. This 

important compliance indicates our company’s excellence 

in product quality and service. ISO (International 

Organization for Standardization) often calls for us to 

test instrumentation so we have a documented NIST 

certification. ISO is the world’s largest non-governmental 

developer of standards.

By: Kathleen O’Meara

Order your FREE FIS Catalog today!
www.fiberinstrumentsales.com

Insight Into Fiber Optics
Choosing Fiber Optic Connectors for Your Application

Most Popular Connector Styles

SC LC MPO ST



Whether they are called a launch box, pulse suppressor, or launch 

cable they all do the same thing. When technicians conduct an 

OTDR test to look for fiber optic cable breaks and light loss in 

your installed network you need to eliminate what is called the 

“Dead Zone”. It is a blind spot that can make it so that you do 

not see an event that is causing attenuation in the cable you are 

testing. 

This “Dead Zone” occurs because the light is so strong when it 

initially leaves the OTDR. When testing fiber optic cable with an 

Optical Time Domain Reflectometer (OTDR), these launch boxes 

eliminate the “Dead Zone”. Without a launch box it is difficult 

to measure the relative loss at the near end and far end of the 

patch panel connections. During a test, the launch box is placed 

between the OTDR and the near end of a patch panel. This allows 

the “Dead Zone” to occur in the launch box and allows the pulse 

of light to “settle down” so the first connector reflections are 

included in the test results. 

This greatly improves your test results. In simple terms, the 

launch box is a coil of fiber which is placed between the OTDR 

test equipment and the line being tested. It allows the OTDR test 

results to include the first connector. The right tools always help 

provide technicians the correct way to test the quality of their 

fiber cable systems.

with Fiber Instrument Sales

    

Test Boxes /
 Launch Boxes

TECH 
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For Only $195.00

Online Fiber Optic Training Course 
Learn Whenever You Want

A Perfect Way to Learn 
• Save on travel and hotels
• More comfortable learning environment
• Convenience and flexibility
• Greater ability to concentrate
• Improve your technical skills

Learn More at www.fiberinstrumentsales.com/trainings
Who should take this course?

FIS ANNOUNCES A NEW ONLINE
TRAINING COURSE.

A few things you need to know when performing an arc check; 

• Number one: Always use Singlemode fiber when 

performing an arc check, even if you are splicing 

multimode that day, Singlemode must be used.  

• Number two: If an arc check results in a NG (No Good), a 

second arc check must be performed, in fact several may 

need to be performed, (I am talking to you Denver), you 

must see an OK before proceeding.  

• Number three: If and when you receive a NG message it is 

important to press the “Optimize” button, this will make the 

incremental changes to the splice settings.

MPO/MTP Systems – Polarity Matters
The most difficult questions we receive here have to do with 

the use and implementation of MPO/MTP multi-fiber cables and 

cassettes. Here at FIS we are constantly training our sales and 

support staff on the correct methods and polarities associated with 

these connectors. MPO/MTP connectors usually contain 8, 12, or 24 

fibers in a single connection; because of the volume of fibers used, 

routing the fibers to the correct location can be confusing. MPO/

MTP connectors are used for space saving and also for multiple 

lane transmissions to achieve 40 and 100 Gig (8 fibers used for 40 

gig and 20 used for 100 gig). About a month ago, I had a customer 

who could not get his fibers to the correct destinations using these 

connectors, and the solution was not easy to come to.  

A little back story first; when using MPO/MTP connectors there 

are typically three polarity options (A, B, and C) A and B are the 

most commonly used and make up over 90% of our sales. Polarity 

B is the easiest to implement but cannot be used for Singlemode, 

let me explain. Polarity B cables install the connectors in a key 

up to key up configuration, this will flip the fibers so that transmit 

and receive fibers exit flipped on the other side of the cable, and 

this is a good thing. Typically, these cables are inserted into rack 

mountable cassettes that break the fiber out into individual LC 

connectors. When using method B for both cables and cassettes, 

straight through patch cords, that we keep in stock, are used 

for each transmit/receive pair of LC connectors. This is an ideal 

situation. 

When using method A cassettes and cables, this is a key up to 

key down solution, the problem is that the cable does not flip 

the transmit and receive fibers, meaning the installer has to use 

standard straight through patch cords with the type A method 

cassettes on one side but on the opposite side MUST use flipped 

patch cords. This can be confusing and create installation errors. 

The reason Singlemode must use the A method is that the ferrules 

are angled and must mate opposite to each other, whereas 

multimode are flat ferrules and we do not have to work with an 

angle.

 

Now back to my customer’s issues a month ago, they were using 

method B cables and cassettes so the patch cord issue did not 

come in to play here. After long conversations, we determined that 

they had installed method A mating sleeves (key up to key down) 

in the cassettes and not method B (key up to key up) like it should 

have been. By installing the wrong mating sleeves it flipped the 

fibers in a way that routed the fibers to the wrong ports. 

When choosing a method for MPO/MTP connectors it is important 

to remember that the cables and the cassettes must be the same 

polarity/method (A or B) as well as all internal components. 

It can be frustrating when troubleshooting MPO/MTP issues, 

but ultimately it takes time to walk through the problem, and 

experience to understand it and give your customer a solution.

 

It has been said that time is the price we pay for experience and 

I truly believe it. The FIS technical support staff has truly paid for 

their expertise and I implore you to take advantage of our 100+ 

years of combined experience to help you resolve your fiber related 

questions. 

 

Contact us. We can assist you. https://www.fiberinstrumentsales.
com/contact-us
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