GOP1

T.P. n°8


DOSSIER TECHNIQUE
SYSTÈME D’INJECTION DANS FIBRE OPTIQUE

Comporte les documents suivants :

· Extraits catalogue Newport :
cadre 1 à cadre 6
· Extraits notice soudeuse :
cadre 7 à cadre 13
· Caractéristiques du détecteur CCD : 
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F-1015

¢ 0.1 micron resolution
* Compact, post-mountable design
¢ Visible and infrared models

* Single-mode coupling efficiency near theoretical
maximum

¢ Easy to use

Coupling laser light into the core of a single-mode fiber
requires submicron resolution and stability. Our F-1015
High-Precision Single Mode Fiber Couplers use a
steering lens to achieve 0.1 micron resolution in a compact
package.

These couplers are very easy to use. An input iris assists
in centering the laser beam. The beam passes through a
steering lens which is mounted in a precision X-Y translation
assembly with 80 pitch adjustment screws. An objective lens
focuses the beam on the fiber core. Translating the steering
lens causes a second-order translation of the focused beam
across the fiber end-face, providing 0.1 micron beam position-
ing resolution with negligible changes of incident angle at
the fiber face. .

Two versions are available. For the visible wavelength
range, Model F-1015 has a steering lens with a multilayer
dielectric AR coating and a M-20X Microscope Objective.
The effective focal length is 7.4 mm. For use with diode lasers,
Model F-1015LD has a steering lens that is AR-coated for
high transmittance at 850 and 1300 nm. It comes equipped
with a F-L10 Diode Laser Focusing Lens and has an effec-

Principles of Operation

The steering lens in these couplers is a long-focal-length

(254 mm) negative lens and is positioned near the back focal
plane of the objective lens, so an input laser beam focuses at
the fiber end-face. A transverse translation of the steering
lens, D, effectively tilts the input beam entering the objec-
tive lens, causing a much smaller translation of the focused
spot, d.

F-1015LD

tive focal length of 12 mm. (For optimal performance, a colli-
mated beam should be incident on the coupler. See page J29
for several lenses designed for this purpose.)

For best coupling efficiency, observe the principles pre-
sented in the discussion of microscope objectives for Model
F-915 on page J18. For example, when using a 0.63 mm exit
beam diameter HeNe laser and F-SV Single Mode Fiber,
place the F-1015 approximately 600 mm away from the laser.
This allows the beam to expand to the 1 mm diameter opti-
mal for this application.

These couplers are constructed of hard-anodized alumi-
num and come equipped with a FPH-J 4-jaw fiber chuck with
Teflon liner for fibers less than 250 microns in diameter. You
may substitute the FPH-DJ (a Delrin-jawed chuck for fibers
250 microns to 1 mm diameter) by appending -DJ to the
coupler model number. The optical axis height is 1.25 inches
(31.8 mm). Mounting slots are provided for easy attachment
to Newport tables, breadboards and stages. They may also be
mounted on SP Series Posts.

High-Precision Fiber Coupler

English Model* Metric Model*

F-1015
F-1015LD

M-F-1015
M-F-1015LD

For visible lasers
For laser diodes

*Append -DJ to model number to substitute FPH-DJ chuck.

The translation reduction is equal to the ratio of the
focal lengths of the two lenses; for the M-20X objective the
ratio is approximately 32:1. Hence when the steering lens
moves 3.2 microns, the focused spot moves only 0.1 micron.
This translation occurs with minimal change of the incident
angle of the beam on the fiber endface.
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Coupling to polarization-preserving fibers
Polarization-preserving fibers must be oriented so that

their principal axis coincides with the polarization of the

input laser beam. This can be achieved by simply rotating the

fiber using our Model F-916 coupler (page J-18). Alterna-

tively, to maintain efficient coupling during polarization

orientation, we suggest optically rotating the polarization of

the laser beam by passing it through a rotatable half-wave

plate (such as our new Model 10RP02 zero-order half-wave

plate, page M-71), shown mounted in a RSA-IT rotation

stage in the photo. A multiple-order half-wave plate (such

as Model 10RP12, page M-70) a Glan-Thompson

rotator or a broadband double Fresnel thomb device such

as our PR Series (page H-19) may also be used to rotate the

input beam polarization.
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¢ Single-mode coupling approaching theoretical
maximum

¢ Easy to use
¢ Submicron resolution

« Versions for bare or SMA connectorized fibers or
polarization-preserving fibers

Efficient coupling of a laser beam into an optical fiber is
simple with Newport’s Precision Fiber Couplers. They pro-
vide the submicron positioning resolution necessary for high
single-mode coupling efficiency. Our popular Model F-915
offers the basic capability to couple laser light to bare single
mode fibers. Model F-916 adds a rotatable chuck for orient-
ing polarization-preserving fibers, and F-917's rotatable
chuck accommodates SMA connectorized fibers.

These couplers are based on the optical lever-arm effect
(see Principles of Operation). They are very easy to use: ~
roughly center the fiber in the laser beam using the X-Y
coarse adjustments; focus the objective lens on the fiber end-
face with the Z-adjustment, then use the tilt adjustments to
fine-tune the coupling efficiency. Unlike conventional coup-
lers, in which positioner runouts can exceed fiber misalign-
ment tolerances, the fine-tuning tilt adjustments introduce
only a second-order translation of the beam. The beam’s
angle of incidence on the fiber end-face remains constant,
assuring efficient single-mode coupling.

We assemble the couplers from four elements: a
FP Series fiber positioner, a FPH Series fiber chuck, a

Principles of Operation

Couplers for single-mode fibers must provide the resolu-
tion and stability required to position a focused spot on a fiber
core several microns in diameter. Expensive three-axis posi-
tioner systems usually have excessive runout and are unsuit-
able for this application even when motorized actuators are
employed to eliminate manually-induced motion. Models
F-915, F-916 and F-917 provide the precision and stability
needed for easy, efficient coupling to single mode fibers.

In these couplers, fine translation is obtained without
changing the angular orientation of the focused beam on the
fiber end-face. The lens/fiber-holder assembly is positioned

Objectives not included. Order
separately for your application;
see page J-19.

Model F-91UB Universal Bracket, and a Model F-91TS
Precision Tilt Stage. An M Series microscope objective is
also required (see page J19). The objective lens and three-
axis fiber positioner mount on the Universal Bracket. The
three-axis positioner holds the fiber chuck and provides focus
and coarse transverse adjustments to position the focused
laser beam on the fiber end face. The bracket mounts on the
kinematic tilt stage which uses fine, 80-pitch adjustment
screws to pivot the lens/fiber-holder assembly. This provides
the submicron resolution required to optimize coupling to sin-
gle-mode fibers. The couplers are compatible with our 850
and 860 Series Motorized Actuators for precise remote
electronic control.

The couplers fix the optical axis height at a nominal
3in. (75 mm) and have a pattern of tapped and clearance
holes in their base for convenient mounting on Newport
tables and breadboards.

Single-Mode Fiber Couplers

English Metric
Coupler for: Model Model
Bare single-mode fibers F-915*  M-F-915*
Pol.-preserving fibers F916*  M-F-916*
SMA connectorized fibers F-917 M-F-917

*To substitute chuck FPH-DJ, append -DJ to the coupler
number.

on the tilt platform so that it pivots about a point O in the rear
focal plane of the objective lens. Efficient coupling is obtained
by tilting about point O to bring the fiber to position B, where
the beam is centered on the fiber core. The axis of the
focused beam remains parallel to the fiber axis.

0 9\ - I
=
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Caractéristiques principales Your Ord
© Rendement de couplage en monomode approchant le maximum
théorique
 Résolution de 0.1 micron
 Modzles pour lasers a émission en espace libre et diodes laser
Construction compacte, montable sur tige
o Facile d'emploi

@_Cliquez pour agrandir

Le couplage du laser dans e cceur d'une fibre monomode exige une résolution et une stabilité submicronique. Nos
coupleurs de fibre monomode de haute précision F-1015 utiisent une lentille e colimation pour obtenir une résolution
de 0.1 micron dans un boitier compact
Ces coupleurs sont trés simples 2 utiiser. Le diaphragme a iris disposé a l'entrée facilfte le centrage du faisceau laser.
Le faisceau passe par une lentile de collimation orientée précisément en XY avec des vis de réglage au pas de 0,32
mm. Un objectif focalise le 1awscea.u’sm le cceur de Ia fiore. Le réglage de Ia collimation crée

Four en savair plus, cliquez ic

Références pour commander

Référence Prix Description longuelndionce
(nm)
B | E10150 1116,00€ Pour laser visible et proche IR 400-800
B4 | F101500 1565,00€ Pour diode laser 850, 12001 550

1) Un mandrin pour fibre nue FPH-S, FPH-5-2.5, FPH-J ou FPH-DJ doit étre commandé séparément voir EPH Series
Eiber Chucks and Holders.
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Coupleurs de fibre monomode
Credit Applicati

Caractéristiques principales
® Couplage monomode approchant le maximum
théorique
o Facilte d'emploi
® Résolution submicronique
 Versions pour fibres nues, connectées ou &
maintien de polarisation

@, Cliquez pour agrandir

Les coupleurs de fibre monomode Newport simplifient linjection d'un faisceau laser dans une
fibre optique monomode. Iis fournissent la résolution de positionnement submicronique
nécessaire pour obtenir un rendement de couplage monomode levé.
Le modéle F-915 offre les fonctions de base pour coupler Ia lumiére laser  des fibres
monomodes nues. Le modéle F-916 est doté d'un mandrin tournant pour orienter les fibres
maintien de polarisation et le modéle F-91-C1 sert aux fiores connectées
La translation fine est faite dans ces coupleurs sans modifier 'orientation angulaire du
faisceau focalisé sur la surface terminale de Ia fiore. Contrairement aux coupleurs
conventionnels. dans lesquels

Pour en savoir plus, cliquez ici &
Références pour commander

Référence| Prix | Description
4| Fo15® | 899.00€| Pour ibres nues

| Fot6t | 955.00€| Pour fibres & maintien de polarisation nues.

4| F01-c1@ | 878.00€ | Pour ibres connectées

1)Un mandrin FPH pour fibre nue dot &tre commandé séparemment. voir EPH Series Fiber
Chucks and Holders
2) Les objectifs de microscopes doivent étre commandés séparemment voir Objective

Lenses
Vous avez besoin d'aide pour choisir fobjectif dont vous avez besoin 2 Consultez - voir

Tutorial
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SAVE 10% (
Caractéristiques principales The New 1!
® Objectifs de microscope Power Met

® Objectifs corrigés a finfini
 Traitement antireflet pour le visible

rmh e
~ ~—

(de gauche & droite) M-5X, M-10X, M-20X, M-40X et M-60X

@, Cliquez pour agrandir

Informations produit
Prix et Commandes)

Contacter e
senvice commercial

Demande de devis

i Impression

Nos objectifs pour microscopes sont corrigés pour fournir une image aérienne  une distance
de 160 mm_ lis sont disponibles dans une plage de grandissements de 5x a 60, individuellement ou
sous forme de jeu complet.

Nos objectifs corrigés a infini sont congus pour fournir une image projetée a Iinfini, pour une
utilisation en tant que lentille d'entrée dans les applications de collmation. lorsque fon recherche
une qualité de front d'onde optimale. lis sont disponibles dans une plage de grandissements allant
de 4 2 40X

Références pour commander
Objectifs de microscope

- manaus | Distance | D1t | Quverture
Reférence | Grandissement focale |92 |utile Prix
(ON) mm) )| (M)
4| m-sx 5x 010 254  [130 |60 94,00€
D[ w10x | 10x 025 185 |55 75 124,00€
4| maox | 20x 040 ) 17 50 178,00
4| waox | 40x 065 45 06 50 208,006
4| weox | eox 085 20 03 45 232,006
D[ MSET | Jeu des 5 objectifs de microscope 825,00

Le calcul du grandissement des objectifs de microscope est basé sur un tube de 160 mm de
longueur. Gy = 160 mm/f. a noter que la distance d'équiibrage (1) de Ia série -5x est de 36 mm
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Principe de la soudure de fibres par fusion
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 : Principe de la soudure.

Pour assurer la continuité de la propagation dans les cœurs à l'interface entre deux fibres optiques on doit réaliser une fusion locale des deux cœurs et des deux gaines optiques sans mélange par brassage des deux milieux d'indices différents.

On met en œuvre la procédure suivante : 

1) Les deux fibres à épissurer sont dénudées sur une longueur suffisante de manière à laisser apparaître la gaine optique (cladding)

2) Les deux fibres sont ensuite clivées de manière à ce que leurs faces terminales (qui va constituer l'interface entre les deux fibres) soit parfaitement plane et perpendiculaire à l'axe géométrique de la fibre.

3) Les deux fibres sont positionnées en regard, de telle manière que les axes de leurs cœurs (core) soient confondus.

4) Une force d'appui est exercée (butting) de telle manière que les deux faces en regard soient appuyées l'une sur l'autre.

5) Un arc électrique est généré dans la région de l'interface entre les deux fibres, l'élévation de température locale provoque la fusion des zones en contact (cœur et gaine).

6) La force d'appui est maintenue pendant le refroidissement de la zone fondue.

7) Après refroidissement, la soudure est réalisée, la résistance mécanique de l'épissure n'est obtenue qu'après la reconstitution du revêtement (coating).

La qualité de la soudure réalisée va donc dépendre de :

· la qualité des deux faces en regard 

· la mise en position relative des deux cœurs des fibres à épissurer

· la force de contact entre les deux faces (intensité, durée, évolution dans le temps)

· l'intensité et la durée de l'arc électrique.

[image: image8.png]Fusion Splicers

Process Control Systems, LID-System™, AFC™

Process Control Systems

The core-to-core alignment fusion splicers X60 and
X77 use two complementary systems to control the
splicing process: the LID-System™ and the L-PAS™
video image evaluation system. These fusion splicers
automatically select the most suitable process control
system so that operator error is virtually eliminated.

The image of the fiber ends is determined in all fusion
splicers (X60, X77, X75, X75-12) by the video image
evaluation system L-PAS. The video signal is ana-
lyzed digitally and used to detect fiber position, end-
face quality, contamination and mechanical damages,
to control the alignment process and to estimate the
splice loss.

LID-System™ (X60 and X77)

The LID-System (Local light Injection and Detection)
enables Power Through Measurement and provides:

 Precision core-to-core alignment of the fibers
¢ Automatic Fusion-time Control AFC

The LID-System of the X60 provides in addition:

¢ Real splice loss measurement
« Automatic fiber type detection by near-field
scanning

Light in the single-mode range at the measurement
wavelength of 1300 nm is injected by the left bend
coupler (transmitter) into the fiber core and is detected
in the bend coupler on the right (receiver).

The LID-System is suitable for all common fibers with
250 pym primary coating. The benefits of the LID-Sys-
tem can also be applied to splicing tight-buffered pig-
tails with coating diameters of more than 250 ym by
using the appropriate pigtail adapters (on request).

Bend coupler

Fibr 1 O " L,/_x‘] @ Fiber 2

|
\x
‘ LID trans- z g
J mitter LID
| receiver
|
Fusion
Micro- generator | |
processor

Principle of the LID- System

Automatic Fusion-time Control AFC™
(X60 and X77)

During fusion the light power transmitted through the
splice is evaluated by the AFC which terminates fu-
sion when the best possible transmission is reached.
This automatically compensates for fiber characteris-
tics, electrode condition as well as varying environ-
mental conditions (humidity, barometric pressure,
tempe-rature etc.) so that the lowest possible splice
loss is achieved for each individual splice.

Transmission

max. | =

T T
Start End

Principle of Automatic Fusion-time Control AFC

Fusion time |

|
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L-PAS™

Fiber misalignment

. Fiber misalignment

M M

Brightness

Fiber Position

Example of intensity (brightness) over two video image
columns in one fiber view

L-PAS™ Video Image Evaluation

The image of the fiber ends in two views is determined
by the L-PAS (Lens-Profile Alignment System) by
means of two optic systems. The L-PAS video image
evaluation system uses the light intensity profile from
the video image columns and lines. The light intensity
profile comprises all visible details of the fiber,
including any shadows along the center of the fiber,
damages, fiber offsets as well as dust and dirt.

All relevant samples of the intensity profiles (bright-
ness over video image columns) of the fiber pair in
both directions (x- and y-view) are taken into consider-
ation within a cross correlation function. The cross
correlation function is used to calculate the offsets and
fi-ber deformations necessary for the alignment, end-
face quality detection and splice loss estimation. As an
example the intensity profiles of two video lines
(indicated by green and red lines) of two correspond-
ing fibers are shown by the pictures above.

Intensity profile over two video image columns of a
corresponding fiber pair with offset

From the cross correlation function of all detected in-
tensity values over the total fiber the offset in the two
columns is calculated. The splice loss is calculated
from the offset before splicing and the course of the
fiber axis after splicing.

In addition the video system enables the simultaneous
display (excluding X75-12) of both fiber views on the
built-in monitor.

For increasing the magnification and image size the
image can be displayed on an external monitor using
the video output jack of the fusion splicers.

When used together with the LID-System (X60 and
X77) the L-PAS enables fast pre-alignment, automatic
compensation for bad cleave angles up to 2.5° bet-
ween both fiber ends as well as poor fiber positioning
in the fiber guide, thus minimizing the need to repeat
fiber preparation.
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Diagonal 4.5mm (Type 11

Progressive Scan CCD Image Sensor with Square Pixel for Color Cameras

Description
The ICX098BQ s a diag
interline CCD sclid-state ima
pbel array which supports
scan allows all pixels signals to be  output
independently within_approximately 1/30 second.
Also, the adoption of manitoring mode allows output
to an NTSC monitor without passing through the
memory. This chip features an slectronic shutter with
variable charge-storage fime which makes it pe

to reziize ful-frame sl image without a mechanical
shutter. High resclution and high c
are achived through the use of R, G, B primary cc
mosaie filters. Further, high sensitity and low dark
current are achieved thiough the adoption of HAD
ole-Accumulation Diode) sensors,

This chip Is suitable for applications sueh as
cirorie stil cameras, PC input cameras, ete.

@l 4.5mm (Type 14) 14 pin DIP (Flastc)
o Sersor with 3 sauare
A format. Progressive.
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+ Conlinuotis variable-speed shutter
+ Low smear

+ Excellent anfiblooming characteristics

« Horizantal register: 3.3V drive.

+ 14-pin high precision plastic package (snables dual-surface standard)

Device Structure
+Interline CCD image sensor

+ Image size Diagonal 4.5mm (Type 1/4)
+ Number of effective pixels: 659 (H) < 494 (V) approx. 230K pbels
« Total number of pixels: 692 (H) » 504 (V) approx. 350K pixels
+ Chip size: 4.80mm (H)  3.97mm (V)
« Unit cell size 5.64m (H) = 5.60m (V)
+ Oplical black: Horizontal (H) direction: Front 2 pixels, rear 21 pixels
Vertical (V) direction:  Front  pixels, rsar 2 pixels
+ Number of dummy bits Horizental 16
Vertical 5

+ Substrate material Silicon




cadre 14 : CCD. Plus de détails sous : http://sti.mermoz.free.fr/mo/injection/ICX098BQ.pdf
revêtement (coating)





gaine (cladding)





cœur (core)
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