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Fujikura - Fusion Splicers Specialty - Overview

Fusion Splicers - Specialty
7 Stateof the

Master <" =

Fujikura’s ARCMaster™ splicers are engineered with features to offer customers superior splicing technology and
reliability available in the global market. The need for Accurate, Reliable, and Consistent splicing has expanded to
applications beyond telecommunications. The ARCMaster™ splicer series from Fujikura is developed to provide the
ultimate in performance and flexibility for diverse markets around the world.
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Specifications and descriptions are subject to change without prior notice.
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Fujikura - Arc Master FSM-100series

Specialty Fiber Fusion Splicers

-Master
V=100 serics

FSM-100M, FSM-100P, FSM-100M+, FSM-100P+

P Fujikura

@ Advanced plasma zone control methods

@ LDF (Large Diameter Fiber) splicing capability

@ Enhanced arc calibration methods

@ Dual splice loss estimation

@ Enhanced Sweep arc

@ Fiber profile learning function

@ Enhanced ability for fiber shaping, glass processing, tapering
@ EndView observation system (Fsm-100M+, FSM-100P+)

@ Advanced PM fiber alignment methods (Fsm-100p, Fsm-100p+)

FSM-100P FSM-100P+

FIBERARC GmbH Tel.: +41 34 423 11 11 for further informatior
Kernenriedstrasse 1 Mail: info@fiberarc.com please contact
CH-3421 Lyssach Web: www.fiberarc.com 2147
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F SM'1oaseries

Fujikura specialty fiber splicer FSM-100 series offer a host of innovative technology to address the rapidly expanding splicing needs for factory,
manufacturing, laboratory and R&D applications. These models are introduced as “ArcMaster” splicers due to their unique capabilities to control the
plasma zone of the fusion arc. These capabilities will revolutionize the way users will splice various types of specialty fibers, LDFs, PMFs and so on.

Functions

Optimum Plasma Zone Control
Patented “Split V-groove™ and electrode systems create flexible the plasma zone flexible.

&8

Electrode swing

Fiber diameter : 80 pm 125 pm 400 pm 1200 pm
Reducing heat by Standard setting Wide arc discharge by Further wider area heat by “electrode swing”
electrode offset increasing electrode gap (FSM-100M+, FSM-100P+)

Enhanced Sweep Arc

Sweep function moving both L and R fiber together, guides to better splice loss especially for dissimilar fiber splicing and fiber shaping.
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A A\Sphce Point A A max 18 mm A
(5 mm for FSM-100M, FSM-100P)
PM Fiber Splicing rsm-100p, Fsm-100P+ EndView observation system

Three alignment methods for PM fibers

- Fast PANDA mode aligning by PAS system

- New IPA mode for aligning all kinds of PM fibers
- EndView PM fiber aligning (FSM-100P+ only)

Mirror unit FH-100-""-EV

lllumination is launched into cladding through fiber
coating. The lens captured the fiber end-face image
directed by the mirror unit.

Enhanced Arc Calibrations Dual Splice Loss Estimation

FSM-100 series provides three types of arc calibration methods, for FSM-100 series provides loss 1 FINISH
not only 125 pm fibers but also LDF. estimation method by both cold
and warm splice image. It offers

.01 dB

accurate splice loss estimation.
Mellfbgnk } N Spec_la\iyflbers
arc calibration especially for LDF
—t
Conventional 125 um A oty
arc calibration Telecom fibers

Cold splice image Warm splice image
—_— S

Real time auto 125 um
arc calibration Telecom fibers

USB, GPIB Communication

Splicer firmware can be upgraded via internet connection. Also, splice data upload/
download is available. GPIB connection provides power meter feedback aligning.

Usa 20
—
Upload/download firmware
firmware, commands, data

Fiber Profile Learning function

The splicer learns the fiber profile with the adequate focusing in order
to observe the core accurately. After learning, it shorten the splicing

time.
== FSM-100P and FSM-100P+ learn the PM fiber profile to analyze * | GPIB | ‘ ; ? ;4 -

polarization. SR Power meter sesn-
FIBERARC GmbH Tel.: +41 34 423 11 11 for further informatior
Kernenriedstrasse 1 Mail: info@fiberarc.com please contact

CH-3421 Lyssach Web: www.fiberarc.com 3147
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FSM-100 series can---

Specialty Fiber Splicing !
PM Fiber Splicing

By PAS
FSM-100P

s FSM-100P+

Special Shape Fiber Splicing Dissimilar Fiber Splicing

Polygon shape fiber Different MFD
FSM-100P+

By EndView Photonic crystal fiber Different diameter
FSM-100P+ FSM-100M+
FSM-100P+

Tapered Fused Bundle
combiner FBG O FBG Mode Field Adapter

Fiber Shaping
Tapering

End Cap

FSM100 PC Control Demo for Taper Manufacturing
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7
o T I N //J PC software “S”p!iceLap" for |
——— . i ™ Fiber Shaping™ is available. |
) B2 "“"@ i e Applicable to
T ree— S Microsoft Windows® XP, 7

Comparison of FSM-100 series

Cladding diameter 60 ~ 500 ym 60 ~ 1200 ym i
Coating clamp 3-8 mm (standard 4 mm) 8-13 mm (standard 9 mm)
Cleave length
Glass clamp 3-21 mm (standard 4 mm) 8-26 mm (standard 9 mm) !
PM fiber splici = v = v
EndView = v
Electrode swinging — v L
Maximum sweep length +5mm +18 mm =

FIBERARC GmbH
Kernenriedstrasse 1
CH-3421 Lyssach

Tel.: +41 34 423 11 11
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Web: www.fiberarc.com
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Specifications
FSM-100M FSM-100P | FSM-100M+ | FSM-100P+ FSM-100M FSM-100P FSM-100M+ | FSM-100P+
Fib SMF (ITU-T-GB52), NZDSF (G655, MMF(G651), EDF, DCF EndView Observation System - with EndView mirror
TG LDF (large diameter fibers) and other specalty fibers Return Loss o608
PANDA and PANDA and Tube Heat Time 30 sec for FP-03 (40 mm), 24 to 45 sec for FPS-serles
PM fiber - - -
Fiber atner PMF other PMF Electrode Life 2500 arc discharged, SMF with 1 mm electrode gap
Cladding Diameter B0 to 500 ym 60 to 1200 pm Proof Test 1.96t0 2.45 N

Coating Diameter

100 to 2000 ym Image Magnification on LCD

35 to 300 changeable

Fiber Count single Num. of Splice Program 300 for splice, 100 for heater mode
Coating Clamp 3-8 mm (standard 4 mm) [ 3-21 mm (standard 4 mm) Num. of Splice Data Storage 2000 for splice data, 100 for splice image
Cleave Length Glass Clamp 8-13 mm (standard 9 mm) | 8-26 mm (slandard 9 mm) L English / Japanese / Chinese / French
SMF 0.03 dB Display Dual 4.17 coler LCD monitor
Typical Splice | NZDSF/LDF 0.05 dB Dimensions [mm] 1 31 x232(0)x160(H) [ 470(W) x 232 (D) x 160 (H)
Loss MMF 0.02 B Weight 7.5kg BOky | Tk 9.0kg
PMF — 0.06 dB — 0.06 dB Power Supply AC100-240 V (50/60 Hz) with AC adaptor ADC-15
SMF 15 sec Operation Condition 0 to 95%RH and 0 o 40° respectively
Typical Spiice | NZDSF/LDF 25 sec Storage Condition 0 to 95%RH and -40 o 80" respectively
Time PMF (PANDA) — 30 to 50 sec — 30 to 50 sec Power supply: DC19V 4.5 A

PMF (non-PANDA)

70 10 300 sec 70 to 300 sec

Typical Polari-

PMF (PANDA)

USB2.0 (mini-B type) for PC communication

-40 dB/0.6 deg -40 dB/0.6 deg

zation Crosstalk

PMF (non-PANDA)

IEEE-488 24pin for power meter feedback splicing

-32 dB/1.6 deg -32 dB/1.6 deg

Two 6 pin mini-DIN connector for external equipments

Standard Items
| Mame | Model | FSM-100M | FSM-100P | FSM-100M+ | FSM-100P+ |

3 1 : excluding rubber foot

Standard Package

FSM-100M pc
FSM-100P — 1pc — —
Splicer Main Body
FSM-100M+ — - 1pc -
FSM-100P+ — — — Tpe
Carrying Case cc-27 1pc
FH-100-250 1pair
Fiber Holder FH-100-250-EV - [ 1pair . e
FH-100-400 — ipar | — [ tpar
FH-100-400-EV - [ tpar
PlEEEE Pt ACC-01: Japan, -02: USA, P UK, -04:£0, -05: Australla FH-100-260-EV
ELCT2-25 2pairs (1pair for spare) —
Electrodes ELCT3-25 — 1pair m m
ELCT3-25-LDF — 1pair for spare =
EndView Light Source |EV-LS01 - 2pes FH-100-400-EV
USB Cable USB-01 1pe
Dust Cleaning Stick _ |DCS-01 1pe
Electrode Cleaner EC-01 — 1pe
Warning and Cautions |W-100MP-E 1pe
Instruction Manual | M-100MP-E 1pe
splicing Report SR-01-E 1pc

Optional Items

[ em | Model |

Fiber Holder

FH-100-xxx
FH-100-xxx-EV

Note
xix: coating diameter

ADC-15

EV-LS01

060, 100, 125, 150, 180, 210, 250, 300, 350, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000

-EV model s the fiber holder for EndView observation system.

FH-40-LT900 for 900 pm coating loose tube fiber.
CT-100 Cladding diameter: 80-250 pm, Cleave length: 3-40 mm, Angled cleaving available up to 15 deg.
Fiber Cleaver GT-32 Cladding diameter: 125 pm, Cleave length: 3-5, 8-10 mm
CT-38 Cladding diameter: 80 um, Cleave length: 3-5, 8-10 mm
JS-02-900 Cladding diameter: 125 pm, Coating diameter 900 pm
HJS-02 Cladding diameter: 125 pm, Coating diameter 250-400 pm
Jacket Stripprt
HJS-02-80 Cladding diameter: 80 um, Coating diameter up to 250 pm
PCS-100 for polyimide coated fiber
Ultra Sonic Cleaner Usc-02
Recoater & Proof Tester FSR-02 Selectable mold size: 195 pm, 280 pm, 450 pm, 670 pm, 1000 pm

Protection Sleeves

FP-, FPS-series

Specifications and descriptions are subject to change without prior notice.
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Fujikura - LAZER Master LZM-110M P

Splicing and Glass Processing System F Fujikura

LZM-110M /110P
Master

Tremendous Capability for Production:
Splices and glass processing of fibers with 80 um up to 2.3 mm diameter
High resolution motion for precise control during splicing and glass processing operations

Extensive library of applications which are transferable between the LZM and
FSM family

FPS PC GUI provides additional measurement capabilities & glass shaping control

CO: Laser Heat Source for Splicing & Glass Shaping:

Very clean heat source: Absolutely no deposits on fiber surface as
might occur with filaments or electrodes. Provides extremely stable
& repeatable operation with virtually no maintenance

Substantially reduces maintenance & calibration requirements

Proprietary feedback system ensures heating power stability

No need for external process gas (as required with filament
systems) or Vacuum systems

Class 1 Laser with redundant automated laser safety features

FIBERARC GmbH Tel.: +41 34 423 11 11 for further informatior
Kernenriedstrasse 1 Mail: info@fiberarc.com please contact
CH-3421 Lyssach Web: www.fiberarc.com 6/47
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LZM-110M /110P

Master

The LZM-110M /110P LAZERMaster is a splicing and glass
processing system that uses a CO2 laser heat source to
perform splicing, tapering (to create MFAs), lensing, or other
glass shaping operations with glass diameters of 2.3 mm. The
high resolution optical analysis system works in conjunction
with on-board firmware for fully automatic splicing, tapering and
other glass shaping processes.

High precision glass processing is enabled by the
intuitive and user- friendly on-board firmware (virtually
identical to that of the Fujikura FSM-100 splicers).
Operations may also be performed manually and by PC
control. The FPS PC control GUI is supplied with the
LZM-110M /110P to provide additional features, greater
flexibility and finer control. The FSP GUI may be used
on a PC chosen by the customer. Customers can also
create proprietary PC control algorithms using a
complete set of PC control commands.

> How to operate

23:5M2000 1000 1:60mn)

1 mm to 2 mm X-LDF Splice

Table Top design

splice Point

Coreless Ball Lens to Collimate SMF Fiber Output

LZM-110
Optical Head
w/CO; Laser

LZM-110
Splicer Body

N

Tapered Probe with Small Ball End

Clean & Stable Heating by CO, Laser
The LZM-110 LAZERMaster uses a CO, laser heat source to heat fibers, ensuring repeatable performance and low maintenance,
and eliminating electrode or filament maintenance and instability. CO, laser heating also eliminates any deposits on the fiber
surface that might occur from use of a filament or electrodes. The very clean and deposit-free fiber surface ensures reliable

operation of very high power fiber lasers or power delivery systems.

Laser Power Stability

10.003

Typical CO, lasers have an output power

fluctuation of +/-5%. This produces
inconsistent splicing results and may cause
irregularity and ripple in a taper profile.

The LZM-110 utilizes proprietary (patent

pending) closed-loop power stabilization
techniques, resulting in power stability

within 0.5%, as shown to left. Thisenables

800 — Standard CO2 Laser
s ' — LZM-110 Stabilized Laser
S 6.00
z
4.00
2.00
0 100 200 300 400 500 600

Time (sec)

highly repeatable processes and very
smooth taper profiles.

FIBERARC GmbH
Kernenriedstrasse 1
CH-3421 Lyssach
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Mail: info@fiberarc.com
Web: www.fiberarc.com
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User-Friendly Graphical User Interface

Advanced Ball Lens Capability

@B /ASHKTH

@ Bl Lers: Dot Fike [ | o Live Video - Streamin

File Zoom

READY READY

Physical Characteristics Heating Rotation Movement Measurement

Fiber Diameter: 125 um
Ball Diameter: I
250 um |
Adjustment: ‘
. um 2 Splice First |
|
e 3lc| Splice Offset:
Distance from splice: 035 mm 0.01 mm
Mode Numbers Strip Lengths e \
Ball Lensing Mode#: 40 Right Strip: |9 mm
Splicing Mode#: 33 Left Strip: |9 mm
Controls

o [ W

Estimated tane 1o create this lers. 401

CONNECTED

Advanced Taper Capacity

Layout  Machine e

T @B/ BNR TS

wd Manual Contratier SRR | ad Taper Detuut Fie
Zoom Refresh Positions File Zoom
Z Motors Physical Characteristics Heating Rotation wTIl
Will Zero
[-0.59] L - * i<l ® Waist Diameter:
- 100 um
1.09%6 ZR: - el l®
Move ZL/ZR Together Fiber Diameter:
zZswp: - * i@ 125 S
Theta Motors
T <> Spin/Stop ¥ £
Taper Lengths: 2 mm 1 mm 2 mm
TR: ‘ell> B Go Home
Taper Shapes: Linear > Linear
X/Y Motors
Motor Movement
X: <!> =
i Left Motor Travel: |3 mm
Right Motor Travel: [Z88]  mm
Y: <f>
Controls
ZERO
S INITIATE TA%ER RESET
[ e
[ C 7SR
feody | I ' T le® 50 3

= CONNECTED

FIBERARC GmbH Tel.: +41 34 423 11 11 for further informatior
Kernenriedstrasse 1 Mail: info@fiberarc.com please contact
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DESCRIPTION

LAZERMaster LZM-110M Glass Processing & Splicing System (Standard baseline LZM-110 system. Includes AC adapters & cords and FPS PC software) 5016410
LAZERMaster LZM-110P Glass Processing & Splicing System (Standard baseline LZM-110 system. Includes AC adapters & cords and FPS PC software) S016412

ITEMNO.

All-in-one Computer (includes keyboard and mouse, monitor stand for mounting all-in-one computer. FPS software pre-installed.) (recommended) 5015242

ISPECIFICATIONS

Fiber Heating and Splicing Method
CO, Laser Power

Laser Safety Features

Laser Beam Control

Typical Splice Loss
Typical Splice Strength
Camera Field of View

Fiber Observation Methods

Applicable Fiber Diameter

V-Groove Clamping System
Fiber Handling

Alignment Methods

Endless Theta Rotation

X/Y Alignment Resolution
Maximum Z Travel Length
ZTravel Resolution

CO;Laser

30 W standard (Lasers with other power levels may be selected to meet customer requirements.)

Metal cover with interlock, class 1 enclosure Automaticactuation of safety shutter Automatic laser power cutoff
Triple redundancy

Proprietary feedback system assureslaser beam power stzability

Laser beam size and shape may be customized to meet specific user requirements

0.02 dB for SMF (ITU-T G.652)

250+ kpsi for SMF {ITU-T G.652) using appropriate fiber preparation equipment

2.5mm

* PAS (Profile Alignment System) via transverse fiber observation.

* WSI (Warm Splice Image) and WTI (Warm Taper Image)

80 um to 2000 um for automaticalignment by PAS

Larger diameter fibers may be aligned manually or by power meter feedback

Infinitelyvariable from 80 umupto 2300um Clamping bare fiber or fiber coating Patented “split V-groove” system
Fujikura FSM-100, FSM-45, & FSM-40 splicer fiber holders

3 methods for PM alignment: PAS (Profile Alignment System, automatic alignment by camera observation) Manual; Other methods by PC
control; Power meter feedback via GPIB;

360 deg endless rotation for 100P model, angle resolution 0.1 deg

0.1um

10mm (bothleftand rightZ units) as well as sweep

0.125 pum theoretical

Maximum Taper Length
Maximum Taper Ratio

Maximum Taper Speed

8 mm

10:1 standard (For uniform direction, one-pass tapering)

Dual direction tapering offers greatly increased taper ratios, as does tapering with more than one tapering pass.
1mm/secstandard

Splicing Control
Fiber Tapering & Glass Shaping Control
PC Control

PC Option

Internal firmware or operation by PC

Internal firmware or operation by PC

FPS software will be provided complete command set for PC control

All-in-one Computer is available as an option. Use ofthe FPSsoftwareonaPCprovidesfinercontrol and additional features compared to
the LZM-110 internal firmware.

Interface Ports
Electrical Power
Operating /Storage Conditions

Rotation Motors

PM Fiber Alignment Methods

Flexibility for Customer Design Input

USB 2.0 (For PC communications, data and image download, etc.) GPIB {for power meter feedback)
100-240 VAC
15-30°C/ 15-40°C

Optional (Provides theta rotational motion for PM fiber alignment in the LZM-110P model)

* PAS(For PANDAand other PMfibers)

* |PA (Interrelation Profile Alignment, applicable to almast all PM fibers. Three distinct IPA methods available.)
* Power meter feedback (Requires polarizer & analyzer, as well as GPIB interface)

* Manual

* Other methods by PC control

Customizable platform

Specifications and descriptions are subject to change without prior notice.

FIBERARC GmbH
Kernenriedstrasse 1
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Fujikura - LAZER LZM-110M+ P+

Splicing and Glass Processing System

LZM-110M+ /110P+
Master

Tremendous Capability for Production:

P Fujikura

Splices and glass processing of fibers with 80m up to 2.3 mm diameter
High resolution motion for precise control during splicing and glass processing operations

Extensive library of applications which are transferable between the LZM and
FSM family

FPS PC GUI provides additional measurement capabilities & glass shaping control

CO: Laser Heat Source for Splicing & Glass Shaping:

Very clean heat source: Absolutely no deposits on fiber
surface as might occur with filaments or electrodes
Provides extremely stable & repeatable
operation with virtually no maintenance

Substantially reduces maintenance &
calibration requirements

Proprietary feedback system ensures heating
power stability

No need for external process gas
(as required with filament systems)
or Vacuum systems

Class 1 Laser with redundant
automated laser safety features

FIBERARC GmbH Tel.: +41 34 423 11 11 for further informatior
Kernenriedstrasse 1 Mail: info@fiberarc.com please contact

CH-3421 Lyssach Web: www.fiberarc.com
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LZM-110M+ /110P+

Master

The LZM-110M+ /110P+ LAZERMaster is a splicing and glass
processing system that uses a CO2 laser heat source to
perform splicing, tapering (to create MFAs), lensing, or other
glass shaping operations with glass diameters of 2.3 mm or
more. The high resolution optical analysis system works in
conjunction with on- board firmware for fully automatic splicing,
tapering and other glass shaping processes.

High precision glass processing is enabled by the
intuitive and user- friendly on-board firmware (virtually
identical to that of the Fujikura FSM-100 splicers).
Operations may also be performed manually and by PC
control. The FPS PC control GUI is supplied with the
LZM-110M+ /110P+ to provide additional features,
greater flexibility and finer control. The FSP GUI may be
used on a PC chosen by the customer. Customers can
also create proprietary PC control algorithms using a
complete set of PC control commands.

23:SK2000 1000 1:60mn

LZM-110
Optical Head
w/CO: Laser

LZM-110

Splicer Body

Table Top
design

Splice Point

1 mm to 2 mm X-LDF Splice Coreless Ball Lens to Collimate SMF Fiber Output Tapered Probe with Small Ball End

Clean & Stable Heating by CO, Laser

The LZM-110 LAZERMaster uses a CO, laser heat source to heat fibers, ensuring repeatable performance and low maintenance,
and eliminating electrode or filament maintenance and instability. CO, laser heating also eliminates any deposits on the fiber
surface that might occur from use of a filament or electrodes. The very clean and deposit-free fiber surface ensures reliable

operation of very high power fiber lasers or power delivery systems.

Laser Power Stability

10.00 b"l - V'™ v Typical CO, lasers have an output power
fluctuation of +/-5%. This produces
8.00 — Standard CO2 Laser = inconsistent splicing results and may cause
5 — LZM-100 Stablized Laser irregularity and ripple in a taper profile.
5 6.00
-]
< i The LZM-110 utilizes proprietary (patent
) pending) closed-loop power stabilization
2.00 techniques, resulting in power stability
within 0.5%, as shown to left. This enables
) highly repeatable processes and very
0 100 200 . 300 400 500 600 smooth taper profiles.
Time (sec)
FIBERARC GmbH Tel.: +4134 423 11 11 for further informatior
Kernenriedstrasse 1 Mail: info@fiberarc.com please contact

CH-3421 Lyssach Web: www.fiberarc.com

11743



FIBERARC

equipment for telecom

Fujikura Specialty
Splicer Equipment

Fiber Optic Product
Services & Distributio

Advanced Ball Lens Capability

User-Friendly Graphical User Interface

Loyos  Machinelnfo..  Help

T @B/ B TD

Estimated e to create this lens. 405

STREAMING

o Bl Lers: Dedautt File. -
File Zoom
Physical Characteristics Heating Rotation Movement Measurement
Fiber Diameter: 125 um
Ball Diameter: |
250 um I
Adjustment: i
20 um 7 Splice First
|
T Splice Offset:
Distance from splice: 035 mm 0.01 mm
Mode Numbers Strip Lengths
Ball Lensing Mode#: 40 Right Strip: |9 mm
Splicing Mode#: 33 Left Strip: |9 mm
Controls

Advanced Ball Lens Capability

CONNECTED

Mache Infe

TeEN /B TD

wd Manual Contratier

Zoom Refresh Positions

Z Motors
0.55] L
1.09% ZR: -
Move ZL/ZR Together
ZSWP:

Slow
Medium
* Fost

Theta Motors
TL:
TR:
X/Y Motors
X:
b ¢
ZERO

Spin/Stop

< > 7 | GoHome

& Taper Deto File
File Zoom

Fiber Diameter:

125 um

Taper Lengths:

Taper Shapes:

Controls

INITIATE

Physical Characteristics Heating Rotation

wtt

Waist Diameter:

100 um
I
2 mm 1 mm mm
Linear Linear
Motor Movement

Left Motor Travel: |5 mm

Right Motor Travel: B8] ~ mm
e - - o

rewsy | | "~ e S0 »

CONNECTED
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ORDERING INFORMATION

DESCRIPTION

LAZERMaster LZM-110M+ Glass Processing & Splicing System (Standard baseline LZM-110 system. Includes AC adapters & cords and FPS PC software) 5016411
LAZERMaster LZM-110P+ Glass Processing & Splicing System (Standard baseline LZM-110 system. Includes AC adapters & cords and FPS PC software) 5016413

ITEMNO.

PECIFICATIONS

Optional Notebook PC (includes FPS software pre-installed.) 5015241

Fiber Heating and Splicing Method

‘CDZLaser

CO; Laser Power

Laser Safety Features

\ 30W standard (Lasers with other power levels may be selected to meet customer requirements.)
Metal cover with interlock: class 1 enclosure: Automatic actuation of safety shutter: Automatic laser power cutoff:
Triple redundancy

Laser Beam Control

Proprietary feedback system assures laser beam power stability
Laser beam size and shape may be customized to meet specific user requirements

Typical Splice Loss 0.02 dB for SMF (ITU-TG.652)
Typical Splice Strength 250+ kpsi for SMF (ITU-T G.652) using appropriate fiber preparation equipment
Camera Field of View 2.3 mm

Fiber Observation Methods

= PAS (Profile Alignment System) via transverse fiber observation.
= WS| (Warm Splice Image) and WTI (Warm Taper Image)
» End-view observation (Optional)

Applicable Fiber Diameter

80 umto 2300 um for automatic alignment by PAS
Larger diameter fibers may be aligned manually or by power meter feedback

V-Groove Clamping System

Infinitelyvariablefrom 80 umupto 2300 um Clamping bare fiber or fiber coating Patented “split V-groove” system

Fiber Handling

Fujikura FSM-100, FSM-45, & FSM-40 splicer fiber holders

Alignment Methods

4 methods for PM alignment: PAS (Profile Alignment System, automatic alignment by camera observation) Manual; Other methods by PC
control; Power meter feedback via GPIB; (Optional) End-view (Optional)

Endless Theta Rotation

360 deg endless rotation, angle resolution 0.1 deg (LZM-100P+ only)

X/Y Alignment Resolution

0.1um

Maximum Z Travel Length

36mm (bothleftand rightZ units) as well as sweep

| ZTravel Resolution

0.125 um theoretical

Maximum Taper Length
Maximum Taper Ratio

Maximum Taper Speed

36 mm

10:1 standard (For uniform direction, one-pass tapering)

Dual direction tapering offers greatly increased taper ratios, as does tapering with more than one tapering pass.
1 mm/secstandard (Optional 5 mm/sec)

Splicing Control

Internal firmware or operation by PC

Fiber Tapering & Glass Shaping Control
PC Control

PC Option

Interface Ports
| Electrical Power

Internal firmware or operation by PC

FPS software will be provided Complete command set for PC control

A notebook PCis available as an option. Useofthe FPSsoftware onaPCprovidesfinercontrol and additional features compared to the
LZM-110 internal firmware.

USB 2.0 (For PC communications, data and image download, etc.) GPIB [Optional, for power meter feedback)

100-240 VAC

Operating Conditions

15-30°C/ 15-40°C

Rotation Motors

Optional (Provides theta rotational motion for PM fiber alignment. Available for both left & right fibers, or one side only depending upon
customer requirements.)

PM Fiber Alignment Methods

End-View Observation & Alignment

Flexibility for Customer Design Input

* PAS(ForPANDAand other PM fibers)

« [PA (Interrelation Profile Alignment, applicable to almost all PM fibers. Three distinct IPA methods available.)
» End-view (Optional)

= Power meter feedback (Requires polarizer & analyzer, as well as optional GPIB interface)

= Manual

= Other methods by PC control

Optionalinternal end-view system

Customizable platform

Specifications and descriptions are subject to change without prior notice.

FIBERARC GmbH Tel.: +41 34 423 11 11 for further informatior
Kernenriedstrasse 1 Mail: info@fiberarc.com please contact
CH-3421 Lyssach Web: www.fiberarc.com 13/ 4i
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Fujikura - ARC Master LZM-100

Splicing and Glass Processing System

LZM-100
Master

CO, Laser Heat Source for Splicing & Glass Shaping:
Very clean heat source: Absolutely no deposits on fiber surface as might occur with filaments or electrodes
Provides extremely stable & repeatable operation with virtually no maintenance
Eliminates electrode or filament instability and maintenance & calibration requirements
Proprietary feedback system ensures heating power stability
No need for process gas (as required with filament systems)

Redundant automated laser safety features

Excellent performance for dissimilar diameter fiber splicing

Tremendous Capability for R&D and Production:

Ultra high-strength splicing

Splices and processes fibers with up to 2.3 mm diameter

Long travel / high resolution Z motion for very long adiabatic tapers

Onboard multi-step “Special Functions” simplifies complicated glass shaping processes
SpliceLab PC GUI provides additional glass shaping control & measurement capabilities

Adaptable to Meet Specific Customer Needs:

An advanced configurable system capable

of producing tapers, ball lenses, combiners,
MFA's, glass shaping and splicing

Customizable chassis & mechanical architecture
Laser beam size, shape & power can be tailored
to meet customer requirements

Complete set of PC command codes enables
users to develop proprietary processes

End-View observation & alignment system option

Simple & Easy Operation:

@

Simple onboard menus and parameters common
to Fujikura FSM-100 splicers

Intuitive SpliceLab PC GUI: Easy to understand,
navigate and operate

Patented “split v-groove” clamping system
automatically adjusts for 80 to 2,300 pm fibers
Compatible with standard fiber preparation
equipment and methods

2mm+2mm
Splicing

60mm
FP-03

P Fujikura

READY

FIBERARC GmbH
Kernenriedstrasse 1
CH-3421 Lyssach

Tel.: +41 34 423 11 11
Mail: info@fiberarc.com
Web: www.fiberarc.com

for further informatior
please contact
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LZM-100
Master

The LZM-100 LAZERMaster is a glass processing and splicing
system that uses a CO, laser heat source to perform splicing,
adiabatic tapering (to create MFAs or pump combiners),

lensing, or other glass shaping operations with glass diameters
of 2.3 mm or more. The high resolution optical analysis system
works in conjunction with on-board firmware for fully automatic
splicing, tapering and other glass shaping processes.

High precision glass processing is enabled by the intuitive and
user-friendly on-board firmware (virtually identical to that of the
Fujikura FSM-100 ARCMaster splicers). Operations may also be
performed manually and by PC control. A SpliceLab PC control
GUI'is supplied with the LZM-100 to provide additional features,
greater flexibility and finer control. The SpliceLab GUI is pre-
installed on the All-in-one computer. Customers can also create
proprietary PC control algorithms using a complete set of PC
control commands.

(v’/ ‘\‘ | ;\\ = |
\ :‘ L J
- __d - -

2 mm to 125 pm Splice Ball Lens 320 pm with

125 Splice to 80 pm Fiber

Tapered Probe with Small Ball End

All-in-one computer

SpliceLab PC software
(Ball lens GUI shown)

LZM-100

Keyboard tray

Rugged Aluminium
Work Station with
heavy-duty casters.

19 to 1 Combiner

Clean & Stable Heating by CO, Laser

The LZM-100 LAZERMaster uses a CO, laser heat source to heat fibers, ensuring repeatable performance and low
maintenance, and eliminating electrode or filament maintenance and instability. CO, laser heating also eliminates
any deposits on the fiber surface that might occur from use of a filament or electrodes. The very clean and
deposit-free fiber surface ensures reliable operation of very high power fiber lasers or power delivery systems.

12.00
104003

Laser Power Stability

Typical CO, lasers have an output power
fluctuation of +/- 5%. This produces
inconsistent splicing results and may cause
irregularity and ripple in a taper profile.

The LZM-100 utilizes proprietary (patent

pending) closed-loop power stabilization

techniques, resulting in power stability
within 0.5%, as shown to left. This enables
highly repeatable processes and very

200 — Standard CO2 Laser
s — LZM-100 Stablized Laser
5 6.00
2
&

4.00

2.00

0.00

0 100 200 300 400 500
Time (sec)

600  smooth taper profiles.

FIBERARC GmbH
Kernenriedstrasse 1
CH-3421 Lyssach

Tel.: +41 34 423 11 11
Mail: info@fiberarc.com
Web: www.fiberarc.com

for further informatior
please contact
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Advanced Adiabatic Tapering Capability

User-Friendly Tapering Graphical User Interface

Real-Time Motor Movement Indicator Taper Profile Setup

& Manual Motor Control

Taper Software{for Fujikura FSM-100 and LZM-100

AFL Splicing Engineering 12/9/2013 Software v8.3 Splicer Firmware: 1.019 or higher Machine type: FSM-100P+  s/n 345
| FfM100+ (max 35 mm taper & 1.2 mm fver damater) | v
Left Fiber Right Fiber V1 speed= 0 Auto puliing Waist Diam V2 speed= 0.1 umims
T T '
- - ‘ ‘ -- ‘- Fiber diam| Set Special Function
125
l l micron Mode#: 43
I sphca frst
o= g
Sweepleft  aconis)  Sweep right TaperLengths: 10.00mm  13.0mm ' 400mm SWP: 27.00mm  Loadcell: 0.0
Taper Angle: Left= 0.215deg Right= 0,537deg ZR:  17.43mm  Pre-heat: 3.00 sec
Left motor position: 0.00mm Right motor position: 0.00mm Taper shape: j;,,, - | unear -
hd » 2L . . ZR
o ——Designed
; swp
= sruopmpulﬂon.nm ¥ prr 012 = ] s
position
Relative A Power .80 bit g e
< ‘ ’ Align Fiber E oo | ® Process
= H
WastAdd  AbsoluteAr Powers 276 bit £ oo E| a Tension
OFF ‘ ’ I” Monitor loadcell § =
L=) & oo
a
Initiate ) ( Tape ) Measure 002
N 0.00 0
C asn Currentorocess:  100% 00 50 100 150 200 %0 300
RESET = u : Z-Position (mm)
gy (MR time left: 857 sec J : tmm)
Rotator controls only for P tipe machines Rotator speed: 50 degisec | wiorr  |» Real time Warm Taper Image (WTI) control pm
O a « ’ WTI Exposure: 100  Image sampling at  50% IWTl setting:  80.0
Left rotator position: 0.0de I‘Tlammm: 0.0deg Default L » . 4 *
. Spin/ | < » | Back A Dark Bright Left '~ Auto Right  fLow High
Stop | Home
Deb
- aper Profile ge aper Profile ap
oce 0 0
D e a eme Overla

Warm Tapering Image Monitoring for Precise Control of Heating Power

The Warm Tapering Image (WTI) brightness
level is captured in real time during the
tapering process. The WTI value can be used to
adjust the CO, laser output power in real time
to a level appropriate for the decreasing mass
of a fiber as it is tapered to a smaller diameter.
This can be critical to ensure achievement of
the desired taper shape. 53:ADB Taper  3:40mm

Special Function Special Function

ORDERING INFORMATION

? MODEL DESCRIPTION

LAZERMaster standard baseline system. Includes AC adapters & cords and SpliceLab PC software. Standard baseline LZM-100 system. Includes AC adapters &
cords and SpliceLab PC software).

| LZM-100P LZM-100 with dual theta motors.

LZM-100

| EVS-01 End view observation & alignment option.
l OPPC-02 Optional Touch-Screen PC. Includes wireless keyboard & mouse, monitor stand for mounting all-in-one computer. SpliceLab software pre-installed.
Side table work station. Work surface to provide additional area for accessories such as fiber preparation equipment. May be attached to the left or right side of
STWS-01 the LZM-100, or both sides. Folds down against the side of the LZM-100 chassis when not in use, or to enable LZM-100 movement through narrow doorways,

corridors etc.

17CLLH-01 Cylindrical Lens & Lens Holder. Necessary item for End-cap splicing, hollow core/PCF splicing, dissimilar fiber splicing, small diameter tapers and ball lens using

small diameter fiber.
FIBERARC GmbH Tel.: +41 34 423 11 11 for further informatior
Kernenriedstrasse 1 Mail: info@fiberarc.com please contact

CH-3421 Lyssach Web: www.fiberarc.com 16/ 41
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SPECIFICATIONS

Fiber Heating and Splicing Method
Laser Safety Features

CO, Laser

Metal cover with interlock, class 1 enclosure
Automatic actuation of safety shutter
Automatic laser power cutoff

Triple redundancy

Laser Beam Control

Proprietary feedback system assures laser beam power stability
Laser beam size and shape may be customized to meet specific user requirements

Typical Splice Loss
Typical Splice Strength
Camera Field of View

0.02 dB for SMF (ITU-T G.652)
>400 kpsi for SMF (ITU-T G.652) using appropriate fiber preparation equipment
2.7 mm

Fiber Observation Methods

 PAS (Profile Alignment System) via transverse fiber observation.
* WSI (Warm Splice Image) and WTI (Warm Taper Image)
» End-view observation (Optional)

Applicable Fiber Diameter

80 pm to 2300 pm for automatic alignment by PAS
Larger diameter fibers may be aligned manually or by power meter feedback

V-Groove Clamping System

Fiber Handling

Infinitely variable from 80 um up to 2300 pm

Clamping bare fiber or fiber coating

Patented "split V-groove” system

Fujikura FSM-100, FSM-45, & FSM-40 splicer fiber holders
Custom fixtures to meet specific customer reguirements

Alignment Methods

PAS (Profile Alignment System, automatic alignment by camera observation)
Manual

Other methods by PC control

Power meter feedback via GPIB (Optional)

End-view (Optional)

XIY Alignment Resolution 0.1 pm

Maximum Z Travel Length 150 mm (both left and right Z units)
Z Travel Resolution 0.125 pm theoretical

Maximum Taper Length 130 mm

Maximum Taper Ratio

Maximum Taper Speed

10:1 standard (For uniform direction, one-pass tapering)
Dual direction tapering offers greatly increased taper ratios, as does tapering with more than one tapering pass.

1 mmysec standard

Splicing Contral
Fiber Tapering & Glass Shaping Control

Internal firmware or operation by PC
Internal firmware or operation by PC

PC Control

SpliceLab software will be provided
Complete command set for PC contral

PC Option

An all-in-one computer is required. Use of the SpliceLab software on a PC provides finer control and additional features compared to
the LZM-100 internal firmware. Using another software application, the PC interface also allows for advanced maintenance functions
such as the ability to confirm laser beam alignment, and align if required.

Interface Ports

USB 2.0 (For PC communications, data and image download, etc.)
GPIB (Optional, for power meter feedback)

Electrical Power
Operating Conditions
Rotation Mators

100-240 VAC
15-40°C
Optional: Provides theta rotational motion for PM alignment for both left and right sides

PM Fiber Alignment Methods

 PAS (For PANDA and other PM fibers)

» |PA (Interrelation Profile Alignment, applicable to almost all PM fibers. Three distinct IPA methods available.)
 End-view (Optional)

» Power meter feedback (Requires polarizer & analyzer, as well as optional GPIB interface)

* Manual

» Other methods by PC control

End-View Observation & Alignment

Optional internal end-view system

Specifications and descriptions are subject to change without prior notice.

FIBERARC GmbH Tel.: +41 34 423 11 11 for further informatior
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Fujikura - Fiber Holders FH-100series

Special Fiber-Holders on request
Specifications and descriptions are subject to change without prior notice.
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