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LIMITED WARRANTY AND LIMITATION OF LIABILITY

Each Fluke product is warranted to be free from defects in material and workmanship under normal use and service. The warranty period is
one year and begins on the date of shipment. Parts, product repairs, and services are warranted for 90 days. This warranty extends only to
the original buyer or end-user customer of a Fluke authorized reseller, and does not apply to fuses, disposable batteries, or to any product
which, in Fluke’s opinion, has been misused, altered, neglected, contaminated, or damaged by accident or abnormal conditions of operation
or handling. Fluke warrants that software will operate substantially in accordance with its functional specifications for 90 days and that it has
been properly recorded on non-defective media. Fluke does not warrant that software will be error free or operate without interruption.

Fluke authorized resellers shall extend this warranty on new and unused products to end-user customers only but have no authority to ex-
tend a greater or different warranty on behalf of Fluke. Warranty support is available only if product is purchased through a Fluke authorized
sales outlet or Buyer has paid the applicable international price. Fluke reserves the right to invoice Buyer for importation costs of re-
pair/replacement parts when product purchased in one country is submitted for repair in another country.

Fluke’s warranty obligation is limited, at Fluke’s option, to refund of the purchase price, free of charge repair, or replacement of a defective
product which is returned to a Fluke authorized service center within the warranty period.

To obtain warranty service, contact your nearest Fluke authorized service center to obtain return authorization information, then send the
product to that service center, with a description of the difficulty, postage and insurance prepaid (FOB Destination). Fluke assumes no risk
for damage in transit. Following warranty repair, the product will be returned to Buyer, transportation prepaid (FOB Destination). If Fluke
determines that failure was caused by neglect, misuse, contamination, alteration, accident, or abnormal condition of operation or handling,
including overvoltage failures caused by use outside the product’s specified rating, or normal wear and tear of mechanical components,
Fluke will provide an estimate of repair costs and obtain authorization before commencing the work. Following repair, the product will be
returned to the Buyer transportation prepaid and the Buyer will be billed for the repair and return transportation charges (FOB Shipping
Point).

THIS WARRANTY IS BUYER'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IM-
PLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. FLUKE SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OR
LOSSES, INCLUDING LOSS OF DATA, ARISING FROM ANY CAUSE OR THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or exclusion or limitation of incidental or conse-
quential damages, the limitations and exclusions of this warranty may not apply to every buyer. If any provision of this Warranty is held inva-
lid or unenforceable by a court or other decision-maker of competent jurisdiction, such holding will not affect the validity or enforceability of
any other provision.

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O. Box 1186
Everett, WA 98206-9090 5602 BD Eindhoven
U.S.A. The Netherlands

11/99



Table of Contents

A Safety INFOrMALION .........ccuoiiii ettt ens
Cleaning Fiber Connections
T oo [0 o110 ] o OO PP UTPPPRTRIN
(7] g1 ¢=Todu1a o [ = 101U RPR P
UNPACKING ..ttt ettt e et e e e e e e et e e e e e e st ba et e e e e e e saatbbaaeaaeeesnnsbaaeeaaeeeann
FEALUINES ...
Measuring Optical Power
Setting a Reference for LOSS M@aSUIEMENLS ............ueeiieiiiiiiiiiiieee e
Measuring Optical Power Loss
Maintenance........ccccccevvveeeenincecnne,

Battery Replacement...........cccccvveeeeiiiiciniieneeenn,

Accessories and Replacement Parts

Calibration AN SEIVICE........oi et e e e e e eea s
FM130 Fiber Meter SpecifiCations...........coouii i
FOS-850/1300 Fiber Optic Source Specifications...
Appendix A: GlOSSary.......cccceveeeiiiiiiiieeee e




FTK100
Users Guide




List of Figures

Figure Title Page
1. StANdard EQUIPIMENT. ........o.ov.oeeeeeeeeeeeeeeee oo en e 3
2. FM130 FIDEr MEEr FEAUIES ..........cveeeeeeeeeeeeeeeeeeeeeee s eesee e eeeee s nee s nees s eeneeean 4
3. DISPIAY FEAIUIES ...ttt eee ettt et et et ettt e et et et e s e et ee et e e e e 5]
4. FOS-850/1300 Fiber OptiC SOUICE FEAUIES ......ccuviiiiiiiie ittt 6|
5. MEASUNMNG OPHCAI POWET ........eveeeeeeeeeeeeeeee et seeee e ee et ee e eee e eee e en e s 7|
B.  SEMNG 8 RETEIENCE ........cveeeeeeeeeeeee e e e 9
7. MEASUING LOSS w...evoceeeceeeeeeee et s s e eenen e 11]
8. Battery REPIACEMENL ... ..o 12|




FTK100
Users Guide

A\ Safety Information

AWarning

To avoid possible eye damage caused by
hazardous radiation:

* Never look directly into optical output
connectors. Some sources produce in-
visible radiation that can permanently
damage your eyes.

« Do not open the case, except to change
the battery; no user-serviceable parts are
inside.

Caution

To avoid false test results, replace the bat-
tery as soon as the low battery indicator
(BAT) appears.

Cleaning Fiber Connections

Always clean the fiber ends before making connections.
Use any of the following:

e Lint-free swabs or wipes moistened with isopropyl
alcohol

«  Pre-moistened swabs or wipes approved for use on
fiber connectors

Canned air approved for use on fiber connectors is also
useful for dislodging contamination. Protect all connectors
with dust caps when not in use.



Introduction

The FTK100 Optical Fiber Test Kit is used to measure
optical power and optical power loss at 850 nm, 1300 nm,
1310 nm, and 1550 nm. The FM130 Fiber Meter (also
referred to as “the meter”) includes the following features:

e Measures optical power loss of multimode or
singlemode fibers.

e Measures output power from optical sources such as
network interface cards and optical test equipment.

« Displays output power measurements in dBm or uW.

Optical Fiber Test Kit

e Operates for up to 50 hours on a single 9 V battery.
Automatic power-down feature helps conserve
battery power.

« Displays remaining battery life.

* Designed to use the optional ToolPakl Meter
Hanging Kit from Fluke.

The FTK100 Kit includes a Fluke FOS-850/1300 Fiber
Optic Source, which provides light for multimode testing
at 850 nm and 1300 nm. For testing singlemode fiber,
Fluke offers the optional LS-1310/1550 Laser Source.

The instructions in this guide assume you are using the
FOS-850/1300 source included. For other optical
sources, refer to the manufacturer’s instructions.



FTK100
Users Guide

Contacting Fluke
Visit Fluke’s Web site atjwww.fluke.com

To order accessories, receive operating assistance, or get
the location of the nearest Fluke distributor or Service

Center, call:

USA: 1-888-99-FLUKE (1-888-993-5853)
Canada: 1-800-363-5853

Europe: +31-402-678-200

Japan: +81-3-3434-0181

Singapore: +65-738-5655

Anywhere in the world: +1-425-356-5500

Unpacking

The equipment listed below and shown in Figure 1 is
included with the FTK100 Kit. If anything is missing or
damaged, contact the place of purchase immediately.

e FM2130 Fiber Meter (with 9 V battery installed)
e ST adapter cap with dust cap

* FOS-850/1300 Fiber Optic Source (with 9 V battery
and dust cap installed)

e 2 ST/ST 3ft(1m)62.5um multimode patch cords
e 1 ST/ST 1ft(0.3 m)62.5um multimode test jumper
e 1 ST/ST adapter (singlemode quality)

e 2recording pads

*  FTK100 Optical Fiber Test Kit Users Guide

*  Warranty registration card

e Hard carrying case


http://www.fluke.com

Optical Fiber Test Kit
Unpacking

2 ST/ST 3 ft (1 m)
multimode patch cords

test jumper

FM130 Fiber Meter FOS-850/1300
(with 9V battery,  giper optic Source ﬁ
adapter cap (with 9V battery
and dust cap) and dust caps) ST/ST adapter

FTK2100 Optical Fiber Test
Kit Users Guide

Warranty registration card

2 recording pads

Hard carrying case

afr02f.eps

Figure 1. Standard Equipment
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Features

Figures 2 and 3 show the meter’s features. Figure 4 shows the features of the FOS-850/1300 Fiber Optic Source.

FLUKE FM130 FIBER METER
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On/off key. The automatic power-down feature, which turns the
meter off if no keys are pressed for 5 minutes, is enabled when you
turn the meter on. To disable this feature, turn the meter off; then
hold down until P is displayed.

Toggles the meter between power (dBm) and loss (dB)
measurements. Loss readings are compared to the stored
reference level. Hold down until HELD appears to change the
measurement units to pW.

LCD display. See Figure 3 for details.

Removable adapter cap with an ST connector for connecting to
multimode or singlemode patch cords.

Displays the reference value for the currently selected wavelength.
Hold down ﬂ to store a new reference value for the displayed
wavelength.

Changes the wavelength to be measured. To see the percentage of
battery life remaining, hold down until HELD appears.

Figure 2. FM130 Fiber Meter Features
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Measurement display. LO is displayed if the optical
power reading is too small to display. Hl is displayed
if the reading is too large to display. For output power
measurements, the unit is uyw or dBm. For loss
measurements, the unit is dB.

AUTO OFF indicates that the meter will automatically
turn off if no keys are pressed for about 5 minutes.
To disable this feature, turn the meter off; then hold
down until P is displayed.

OPM ACTIVE indicates that the meter is on.
BAT indicates that the battery needs to be replaced.

REF appears when you briefly press to see the
reference for the currently selected wavelength. REF
and the reference value appear for about 4 seconds.

This area shows the currently selected wavelength.
Press to change the wavelength.

Figure 3. Display Features
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Power LED. The LED is on when the source is
active. The LED blinks when the battery is low.

Slide switch for selecting 850 nm or 1300 nm light
output.

ST connector for 850 nm light output.

ST connector for 1300 nm light output.

®e ©®

Figure 4. FOS-850/1300 Fiber Optic Source Features

Measuring Optical Power

Optical power is the output power produced by a source
such as an optical network interface card or optical test
equipment. You can measure power at a source or at the
end of a fiber link.

To measure optical power, proceed as follows:

1.

Verify that the meter and source are set to the proper
wavelength. Let the source warm up for two minutes,
if necessary.

Clean all fiber ends.
Make the connections shown in Figure 5.

Verify that the meter is in the power measurement
mode. The measurement unit should be dBm. If
necessary, press to change the measurement unit
to dBm. To change the unit to uw, hold down until
HELD appears.

Read the power measurement.
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Measuring Optical Power

Optical patch cord |

| ) Optical
| Optical patch cord Fiber link patch cord

| OUTPUT | \ 6 /

I
Optical network interface |

card or optical source Optical
| connections

I
| = FM130 OUTPUT
FM130 | Fiber Meter
Fiber Meter
| Optical network interface
| card or optical source
N |
Measuring optical Measuring optical power
power at a source | at the end of a link

afr05f.eps
Figure 5. Measuring Optical Power
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Setting a Reference for Loss
Measurements

Setting a reference lets the meter automatically subtract
from loss measurements the losses due to patch cords.
The loss for a fiber under test is automatically calculated
as the difference between the reference loss and the loss
with the fiber inserted.

For the most accurate test results, you should set the
reference at these times:

« Anytime you start using a different optical source for
loss measurements.

e Anytime you change the patch cord used on the
meter or source.

Note

For the most accurate test results, set the
reference at the beginning of each day using the
patch cords and wavelength settings you will use
for testing.

The meter stores a separate reference value for each
wavelength. The reference values are not affected when
you turn the meter off or change the battery.

To view the reference for the selected wavelength, press

briefly.

To set a reference, proceed as follows:

1. Set the source to the wavelength you will use for
testing. Let the source warm up for two minutes.

2. Select two known-good patch cords of the same type
as the fiber to be tested. Select one known-good
adapter of the appropriate type. Clean all fiber ends.

3. Make the connections shown in Figure 6. Turn on the
meter. Press to select the proper wavelength.
Normally, the reading will be about -20 dBm. If the
reading is too low, check the source connections and
wavelength, or clean the fiber ends again, or select
different patch cords, or use a different adapter.

4. To set the reference, hold down until HELD
appears on the display. The loss reading should then
change to 0 dB. The last digit may vary slightly
because of fiber movement and minor variations in
the output power of the source.

5. If you are testing with more than one wavelength,
change the meter and source to the new wavelength,
then repeat step 4.
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Setting a Reference for Loss Measurements

Known-good adapter

FOS 850/1300

;;;;;

Known-good patch cords of the .
same type as the fiber to be S
tested and ST at the meter end

(D o

Connect to the output
that matches the

Q\velength to be tested

FOS-850/1300 Fiber Optic Source

FM130 Fiber Meter

afr06f.eps

Figure 6. Setting a Reference
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Measuring Optical Power Loss

Optical power loss is the light energy lost through the
fiber, adapters, splices, and other components in a fiber
link. The loss for a fiber under test is automatically
calculated as the difference between the loss with the
fiber inserted and the reference loss. (See Figures 6
and 7.)

To measure loss, proceed as follows:

1. Verify that the meter and source are set to the proper
wavelength. Let the source warm up for two minutes,
if necessary.

Note

The patch cords used for loss measurements
should be the same patch cords used to set the
reference at the wavelength you are testing. If
the patch cords have been disconnected from
the meter or source since the reference was set,
set the reference again before measuring loss.

10

Clean all fiber ends.

Set a reference, if necessary. (See the previous
section “Setting a Reference for Loss
Measurements” for details.)

Make the connections shown in Figure 7.

Note

The additional test jumper used during loss
measurement ensures that the loss you
measure includes the fiber to be tested and the
connections at both ends of the fiber.

Verify that the meter is in the loss measurement
mode. If so, the unit of measurement will be dB. If it
is not, press .

Read the loss measurement.
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Measuring Optical Power Loss

FLUKE FM130 7oceveres \\
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—
FM130 Fiber Meter

Optical test jumper

Fiber Link
—

@

Optical
connectons

Patch cords and adapter
used to set the reference

FLUKE
FOS 850/1300
;;;;;

ssssss

Connect to the appropriate output
on the FOS-850/1300 Fiber Optic
Source (or optional laser source)

Figure 7. Measuring Loss

afr07f.eps
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Maintenance

Clean the case with a soft cloth dampened with water or a
mild detergent. Do not use solvents or abrasive
cleansers.

Always cover the connector with the dust cap when not
using the meter.

Do not open the case (except to replace the battery). No
user-serviceable parts are inside.

Battery Replacement

Replace the battery in the FM130 Fiber Meter when BAT
appears at the top of the display. Refer to Figure 8.

Replace the battery in the FOS-850/1300 Fiber Optic
Source when LED blinks or does not turn on. Refer to
Figure 8.

12

Figure 8. Battery Replacement

afr08f.eps
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Accessories and Replacement Parts

Table 1 shows the accessories and replacement parts
available from Fluke for the FTK100 Optical Fiber Test

Kit.

Table 1. Accessories and Replacement Parts

Table 1. Accessories and Replacement Parts (cont.)

Fluke Model or

Description Part Number

Recording pads, pack of 10 NF410
ToolPakd meter hanging kit TPAK

ST adapter cap for FM130 Fiber Meter 1568277
ST/ST 62.5 um multimode patch cord FOC-ST/ST
ST/SC 62.5 pm multimode patch cord FOC-ST/SC
ST/ST 62.5 um short test jumper NF230
ST/ST adapter NF300SM
SC/SC adapter NF310SM

Fluke Model or

Description Part Number
LS-1310/1550 Laser Source LS-1310/1550
Battery door for FOS-850/1300 200474
Fiber Optic Source
Battery door for FM130 Fiber Meter 1568289
Users guide, English 1568009
Mode d’Emploi, francais 1568011
Manuale d’Uso, italiano 1568075
Bedienungs-Handbuch, Deutsch 1568027
Manual de Uso, espafiol 1568053
Manual do Usuério, portugués 1568066
Users guide, Simplified Chinese 1568048
Users guide, Japanese 1568030

13
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Calibration and Service

Have the meter calibrated at an authorized Fluke Service

Center every 12 months.

For service, contact an authorized service center. To
locate the nearest service center, contact Fluke as
described at the beginning of this guide.

FM130 Fiber Meter Specifications

Detector type

Germanium

Calibrated wavelengths

850 nm, 1300 nm, 1310, and 1550 nm

Measurement range

+6 dBm to -50 dBm

Resolution

0.01dB

Loss and power measurement
accuracy

+0.25 dB at 25 °C and -10 dBm

Temperature range

Operating: 0 °C to +50 °C; Storage: -30 °C to +60 °C

Humidity range

Operating: 0 to 95 % RH, non-condensing

Battery type and life

9 V alkaline (NEDA 1604A or IEC 6LR61); 50 hours typical with alkaline battery

Low battery indication

BAT appears on the display

Display

4-digit LCD display

14
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FOS-850/1300 Fiber Optic Source Specifications

FM130 Fiber Meter Specifications (cont.)

Certifications C €

Dimensions 3.2inx5.8inx1.5in (8.1 cmx 14.7 cm x 3.8 cm)

Weight 8.6 0z (244 g)

FOS-850/1300 Fiber Optic Source Specifications

Light source Infrared LED

Wavelength 850 nm £30 nm; 1300 nm -40 nm/+50 nm

Output power -20 dBm nominal into 62.5 um multimode fiber
Connector ST

Beam divergence 0.3 radians

Maximum output 200 pW (radiated into free space)

Stability +0.2 dB per 8 hours at 20 °C after 20 minute warm-up

15
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FOS-850/1300 Fiber Optic Source Specifications (cont.)

Temperature coefficient

-0.08 dB per °C, <18 °C or >28 °C

Battery type and life

9 V alkaline (NEDA 1604A or IEC 6LR61); 24 hours typical with alkaline battery

Low battery indication

Blinking LED

Temperature range

Operating: 0 °C to 40 °C; Storage: -20 °C to +70 °C

Humidity Upto 75 % RH, 0 °C to 40 °C

Conformance C € and iEC 10101

Dimensions 45inx25inx1.5in (11.4cm x 6.4 cm x 3.8 cm)
Weight 5.0 0z (142 g)

16




Adapter

A device used to mate fiber connectors of the same or
different styles.

Attenuation

A loss of optical power due to losses in the fiber itself or in
connections between fibers.

Core

The light-conducting central portion of an optical fiber.

Appendix A
Glossary

dBm

A unit of power (in decibels), assuming a reference of
1 mW (1/1000 of a watt).

Insertion loss

Loss of optical power caused by adding a connector,
adapter, splice, or other optical component to a fiber path.

Launch cable

A fiber patch cord used to couple an optical source to a
fiber.

17
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Macrobending losses

Light losses due to large-radius bends in a fiber, such as
bends made during installation.

Microbending losses

Light losses due to microscopic imperfections in a fiber.

Multimode fiber

Fiber with a relatively large core (50 um or more) that
offers many paths, or modes, for propagation of light.

Optical power
Optical power measured at a source or the end of a fiber

and expressed in microwatts (UW) or in decibels with
reference to one milliwatt (dBm).

Receive cable

A fiber patch cord used to couple a fiber to an optical
receiver.

18

SC connector
Subscription Channel Connector. An optical connector that

originated in Japan and provides push-pull connections,
low loss, and low backreflection.

Singlemode fiber

Fiber with a small core (8 um to 10 um) that offers just
one path, or mode, for propagation of light.

ST connector

Straight-Tip Connector. A popular fiber connector
originally developed by AT&T.

Test Jumper

A short patch cord used when testing a fiber link.
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