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Technical Report of Universal Mechanical Splice
--- FMISEZ-025/09 ---

This technical report demonstrates the reliability performance of the FMSEZ-025/09,
“Universal Mechanical Splice”. The report is provided for Fujikura's sales partners,
distributors, or agents to better understand the product and smoothly promote them.

All technical data are deemed reliable, but not guaranteed. These data are meant to provide
clients better understanding of the products’ overall performance.

If you have any questions, feel free to contact Fujikura.

Contact to;

Yutaka Kurosawa

Manager

Fiber Optics Network Products Engineering Department
Fiber Optics Components & System Division

Fujikura Ltd.
Mail: kurosawa@fujikura.co.jp
Address: 1-5-1 Kiba Koto-ku Tokyo, 135-8512 Japan

Tel: +81-3-5606-1203
Fax: +81-3-5606-1536
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Technical Report of Universal Mechanical Splice
--- FMSEZ-025/09 ---

Features

The FMSEZ-025/09 has its own mechanism of "Push-pull-wedge". Unlike 3M's Mechanical
Splice, the “Push-pull-wedge” mechanism achieves clamping both bare fiber part and coating part
simultaneously. And then this clamping mechanism enhances strength against fiber twist.

Fiber holders ensure proper cleaving length and good fiber contact.

The FMSEZ-025/09 is applied for 250um-coated fibers or 900um-coated fibers, and used for
either single-mode or multi-mode fibers.

Holder [F] Holder [09]
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1. Description

1.1.  Applications

e 125um single fiber 250um coated, or 900um coated fiber

e FEither single-mode or multi-mode fibers

e Applicable combination for mechanical splicing of coated fibers
- 900um to 900um
- 900um to 250um
- 250um to 250um

1.2 Structure

Both bare fiber part and coating part are clamped simultaneously as below figure.
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1.3. Dimensions

FMSEZ-025/09 : L 40 * W4 *H4 (mm) Assembly tool : L 138 * W73 * H45 (mm)
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1.4. Applicable temperature range of 900um coated fibers

900um Fiber Coating Applicable Temperature Range

PVC -40°C to 75°C
Nylon 0°C to 75°C
TPEE -25°C to 75°C
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Test Descriptions and Procedures
e Tests are categorized into 3 series, namely,
1. As-Received, Storage, Handling
2. Installation and Assembly Conditions
3. Environmental Life Testing
e Test conditions and criteria are determined with reference to Telcordia GR-765-CORE
Generic Requirements for Single Fiber Single-Mode Optical Splices and Splicing

Systems,

o All the tests were carried out with “heterogeneous” optical fibers (different lots of same
type fibers),

e Measurement values in all the tests indicate actual insertion and return losses,
e Fibers in all the tests were cleaved with Fujikura CT-30,

e Thirty (30) connectors were constructed for product performance, and ten (10)
connectors were constructed for mechanical/environmental performance,

e Insertion losses were measured as below.

Fiber (1) FMSEZ-025/09 Fiber (2)

P S

L/S I X ! P/M |::> P; (dBm)
L/S PM |::> P, (dBm)
Fiber (1) L/S: Light Source
Insertion Loss = P;- Py (dB) P/M: Power Meter

Fujikura proprietary



3.1.

3.1.1.

3.1.2.

3.1.3.

3.14.

3.1.5.

3.1.6.

B-07D0009
February 7, 2006

As-Received, Storage, Handling

This series of tests is designed to analyze the assembly tool performance on an “as received”
basis and then subject the equipment to a sequential series of handling, transportation and
storage tests.

Test Conditions

Initial Operation
e Splices were assembled at room temperature conditions, 22°C, <60% relative humidity
e Loss and reflectance were recorded.

Shock — Corners & Edges

Tool was lifted 7.3cm, 10° with the horizontal.

Subjected to drop on each edge and corner opposite to the rest surface.

Test surface of concrete covered with 0.3cm of asphalt tile.

Splices were then assembled with the tool and loss and reflectance were recorded.

Shock — Bottom

e Tool was held at 76¢cm parallel to the horizontal.

e Subjected to impact on concrete covered with 0.3cm of asphalt tile.

e Splices were then assembled with the tool and loss and reflectance were recorded.

Vibration, Transportation

e 1.5g peak from 10 to 500Hz at a sweep rate 0.loctave/min in each of three positions
along the three principle axes.

e Splices were then assembled with the tool and loss and reflectance were recorded.

Storage, High Temperature

e Tool was placed in an environmental chamber at 60°C with a 90% relative humidity and
stored for 24hours.

o Allowed to stabilize for 60minutes at 23°C.

e Splices were then assembled with the tool and loss and reflectance were recorded.

Storage, Low Temperature

e Tool was placed in an environmental chamber at -40°C with an uncontrolled relative
humidity and stored for 24hours.

o Allowed to stabilize for 60minutes at 23°C.

e Splices were then assembled with the tool and loss and reflectance were recorded.
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3.2.  Summary of Results
900pum to 900um 900um to 250pum 250pm to 250um
No. Tests Waz’ﬁ:ﬁ?gth Mini Mini Mini
inimum inimum inimum
Mean Loss Reflectance Mean Loss Reflectance Mean Loss Reflectance
.. . 1310
391 Initial Operation Less than More than Less than More than Less than More than
o Splicing 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB
1310
320 Shock - Corners & Less than More than Less than More than Less than More than
o Edges 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB
1310
323 Shock - Bottom Less than More than Less than More than Less than More than
o 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB
1310
324 Vibration Less than More than Less than More than Less than More than
o 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB
. 1310
325 Storage, High Less than More than Less than More than Less than More than
o Temperature 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB
1310
3126 Storage, Low Less than More than Less than More than Less than | More than
o Temperature 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB

Note: 900mm fibers used in the above tests are PVC coated tight-buffered fibers.

Frequency

Insertion Loss @ 1310nm / N=50
(single-mode fiber)

B 250 to 250

900 t0 900| |

N
D

393
[=]

—
W

0 0.05

0.1
Insertion Loss (dB)

0.15

0.2

Frequency
S

Reflectance @ 1310nm / N=50
(single-mode fiber)

0900 to 900

M 250 to 250

45

50

55 60

Reflectance (dB)

65

70 75

Fujikura proprietary




B-07D0009

February 7, 2006

4. Installation and Assembly Conditions
This series of tests is intended to analyze the actual operation of assembling or producing
splices under a variety of installation conditions.
4.1. Test Conditions
4.1.1. Low Temperature
e Splices were assembled at 0°C with an uncontrolled humidity.
4.1.2. High Temperature & Humidity
e Splices were assembled at 38°C with a relative humidity of 90%.
4.1.3. High Temperature & Low Humidity
e Splices were assembled at 45°C with a relative humidity of 15%.
4.2. Summary of Results
900pm to 900pum 900pm to 250pm 250pm to 250pm
No. Tests Wazfsﬁl)lgth Mini Mini Mini
mimum mimum mimum
Mean Loss Reflectance Mean Loss Reflectance Mean Loss Reflectance
1310
401 Low Temberature Less than More than Less than More than Less than More than
o W etnperatn 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB
. 1310
490 High Temperature Less than More than Less than More than Less than More than
o & High Humidity 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB
. 1310
493 High Temperature Less than More than Less than More than Less than More than
o & Low Humidity 1550 0.15dB 40dB 0.15dB 40dB 0.15dB 40dB

Note: 900um fibers used in the above tests are PVC coated tight-buffered fibers.
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Environmental Life Testing

This series of tests is designed to analyze the performance of the actual splices under
conditions involving temperature cycling, high humidity, condensation, tensile load and
vibration.

Test Conditions

Splice Strength
e Splices were subjected to a tensile load of 4.4N for 1second.
e Loss and reflectance were recorded after the application of load.

Temperature Cycling
e -40°C to 75°C for 50 cycles.
e Loss and reflectance were monitored and recorded every 10 minutes during the test.

Humidity / Condensation Cycling
e -10°C to 65°C for 15 cycles.
¢ Loss and reflectance were monitored and recorded every 10 minutes during the test.

Water Immersion
e Splices were immersed in distilled water at 43°C for 7 days.
e Loss and reflectance were recorded before and 1 day after the test.

Splice Vibration

e Splices were subjected to simple harmonic motion having amplitude of 0.76mm, with
frequency traversing from 10 to 55 Hz and return to 10 Hz in 1 minute.

e 2 hours in each of three mutually perpendicular planes.

e Loss and reflectance were recorded before and after the test.

Temperature Cycling
e -40°C to 75°C for 50 cycles.
¢ Loss and reflectance were monitored and recorded every 10 minutes during the test.

Environmental Degradation
e Splices were subjected to a tensile load of 4.4N for 1second.
e Loss and reflectance were recorded after the application of load.
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5.2.  Summary of Results
900pum to 900pum 900pm to 250pm 250pm to 250pm
Wavelength
No. Tests i
(nm) l(\j/[l?::lm:il: Minimum Mean Minimum Mean Minimum
L0§s Reflectance Loss Reflectance Loss Reflectance
591 Splice Strength (Cable 1310 incri(;e i More than incl;]:ase More than inclje;se More than
o Retention) 40dB . 40dB . 40dB
1550 loss in loss in loss
1310
599 Temperature Cvelin Less than More than | Lessthan | More than | Less than | More than
o p yelng 1550 0.05dB 40dB 0.05dB 40dB 0.05dB 40dB
.. . 1310
593 Humidity/Condensation Less than | More than | Lessthan | More than | Lessthan | More than
o Cycling 1550 0.05dB 40dB 0.05dB 40dB 0.05dB 40dB
. . 1310
594 Fluid Immersion Less than More than | Lessthan | More than | Lessthan | More than
o (water) 1550 0.05dB 40dB 0.05dB 40dB 0.05dB 40dB
595 Solice Vibration 1310 . No . More than . No More than . No More than
2.5. pli i increase in 40dB increase 40dB increase 40dB
1550 loss in loss in loss
. 1310
576 Post Condensation Less than More than | Lessthan | More than | Lessthan | More than
7| Temperature Cycling 1550 0.05dB 40dB 0.05dB 40dB 0.05dB 40dB
131
527 Environmental 310 n rNaO in More than i I;Ioa More than in I;Ioa More than
=l Degradation clease 40dB etease 40dB e1ease 40dB
1550 loss in loss in loss

Note 1: 900um fibers used in the above tests are PVC coated tight-buffered fibers.

Note 2: The temperature range for temperature cycling differs with different 900um fibers. Refer to table below for the
applicable temperature range.

900pm Fiber Coating Applicable Temperature Range
PVC -40°C to 75°C
Nylon 0°C to 75°C
TPEE -25°Cto 75°C
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+++++ End of Technical Report +++++

11

Fujikura proprietary

270

230

190

150

110

70

30

-10

Temperature (degC)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


