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Laser Micromachining Across the world

Global Presence

Chelmsford, USA Oxford, UK

e
% Greenville, USA Dongguan, China
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Mechanical Cleaves

 Prone to tool wear

 Needs skill and attention to detall
The Good The Bad

Mist Hackle

« But many people use it in large scale production
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| aser Cleave

 Contact free
 Not Prone to tool wear
 De-skilled and well suited to automation

MM SM PM (Panda)

slight core dip
15 + - : 4 . / appri10-20 nm

#D13451 fiber 3 profi
?long beam directi

* Different geometry from Mechanical
« Corners are rounded



AOC
Optical HDMI
USB

Thunderbolt



Laser Cleaves - Angles

* Range of angles possible

« Can orientate angle with respect to external
feature

» Cleave to within <50um of metalisation

* High-angle cleaves possible

* Good reproducibility




Laser Machined Lenses

» Spherical, Aspheric, Wedge, Cylindrical lenses
» Post-process inspection reduced
» Applicable to PM fiber

« Can machine thru’ buffer

* Active Feedback
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Laser Cleave - Pre-Polish

Fiber Termination



Why Laser Cleave?

Automation is the key to reliable and economical high-volume production because it improves
product quality, consistency, yield and throughput.

Problems Solution

« Mechanical cleaving * Integrated de-nubbing* and epoxy

operator and tool-dependent removal offered by laser cleave

 Epoxy Bead size

operator and process-dependent quality
* Polishing

sub-optimal initial conditions
« Connector/Fiber-specific challenges

« Compromised First Pass Yield, Throughput,
Quality, and Cost!
* also called air-polish or greening
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1500 Machine

« Average cut lengths down to 20-25um (MU)
 Typical tolerance <£5um (1c) (dominated by ferrule & epoxy)

» Consistent short cleave length
» Higher yield
* Less polishing
* Less Consumables
 Better utilisation of polishing real-estate
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But this is a Technology Update

Why are we discussing a 20-year-old Technology?
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Refreshed and updated, this same technology
iImproves processes of existing and future
Interconnect solutions.
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Laser Strip & Cleave - Pre-Polish

Multifiber Termination



14

LCS500 — Laser Cleave and Strip

Cleaving for the TMT age
(but offers advantages for MPQO)

Low flare ribbon processing suitable for
placement in v-grooves, silicon
photonics and co-packaged optics.
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LCS500 — Laser Cleave and Strip

Low flare ribbon processing suitable for
placement in v-grooves or into MPO-Ferrule

Laser Cleaved to length and
optimal protrusion

Insertion with less epoxy also
suitable for vacuum processed
ferrules

Ready for polishing right after
curing, no additional cleaving
required.
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Direct Connection

Active Optical Cables, Silicon Photonics and PIC’s



Refreshed and updated

* Very low flare processing

* Angled cleaves
* 0°to 50°

« 127um pitch processing
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Low Flare — Even on Angles




Complex Assemblies
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e Compact to fit into
pluggables

e Spot Size Converters
o PIC coupling

e GRIN Assemblies

o Collimators
o Isolators

AAAAAAAAAAAAAAAAAAA
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Direct Connection

* V-Groove Assembly

* Waveguides & PIC’s

* Lensed Connectors & Arrays

MMMMMMMMMMMMMMMMM
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Buffer Stripping
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Offering Systems for Simplex and Ribbon

e Rapid, non-contact processing

e Accurate and repeatable feature positioning

e Eco-friendly manufacturing (chemical free)

e |mprove performance, increase yield, reduce manufacturing costs

e Reliability, the elimination of blades and, consequently, glass abrasions make this an ideal process for
ultra-high reliability (UHR) applications

e Accurate and repeatable strip length with clean and well-defined shoulder

e High-throughput — less than 1 minute/fiber

Probability of Failure (Tensile Strength)
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T +44 1235 539182
E info@opteksystems.com

VISIT US AT BOOTH B49

,0® .. ® .‘.
AIMSTECHNOLOGIES

where technologies meet solutions
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OpTek Systems

Formed in 2000 OpTek Systems is a laser micro-
machining system integrator offering process
development, bespoke tool design and integration
as well as contract manufacturing services.

Standard products include the Laser Cleave product
line focused on volume processing of fibre optics.

Developed in the 1990's and supplied to many blue
chip companies around the globe, Laser Cleave is
an enabling technology used in applications from
pump laser diodes to field installable optical
connectors. At the forefront of connector cleave
technology Optek offers solutions for new
technologies such as MXC, Thunderbolt and optical
USB.
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Mike Osborne

Glass machining
leaps into the
21st Century

Laser-based machining systems are bringing routine production to
an area previously characterized by a craftsman’s skill. New and
complex glass geometries are opening exciting applic:
well-characterized and inexpensive material.

utting, drilling, and
shaping of glass, quartz,
and rlated materials has.
traditionally been
achieved by skilled indi-
viduals using cleaving, grinding, polishing, or
hot blowing techniques. Precision laser-based
‘machining systems are now providing a fast

i

FIGURE 1. Both asymmetric (wadge) lansae
right) can ba laser machined on the -pm-c
telecommunications fiber.

OPTEX SYSTEMS:

accurate, and reproducible alternative that
allows glass and glass-like materials to be
processed as an engineering materialin a
production environment

Silicon dioxide, in its many familiar for
of glass,silica, and quartz, represents one
the most uscful materials known to mank
1t provides

ns for a

thermal conductivity, high temperature com-
patibility; excellent electrical insulation, and
high optical transparcncy at a relatively low
cost, all of which make it the material of
choice in applications from windows to test
tubes, optical fibers to attic insulation, and
headlamp bulbs to furnace baffles
Long-established methods exist for pro-
ducing the raw

Advances open
new applications

Although the use of
lasers for materials
processing represents, in
total, the largest global
market for nondiode
lasers, the materials-pro-

applications.
This month's Opto-
electronics World serves
to highlight this diversity.
0Old meets new in the first
article about machining

Invited Paper

PRECISION LASER PROCESSING FOR MICRO ELECTRONICS
AND FIBER OPTIC MANUFACTURING

Andrew Webb, Dr Mike Osborne. Gideon Foster-Turner, Duane W. Dinkel
OpTek Systems Inc. 111 Smith Hines Road. Suite C. Greenville SC 20607
ABSTRACT

The application of laser based materi:

processing for precision micro scale mamufacturing in the electronics and fber
optic industry is becoming y widespread and accepted. This will review latest laser technologies
available and diseuss the issues o be considered in choosing the most te laser and processing parameters. High
repetition rate, short duration. pulsed lasers have improved rapidly in tecent years in temms of both performance and.
reliability ensbling flexible, cost effective processing of many material fypes including metal, silicon, plasic, ceramic
and glass.

Demonstrating the relevance of laser micromachining, application examples whers laser processing i im use for
production will be presented, including miniatwization of surface mount capacitors by applying a Laser technique for
demetalization of tracks in the capacitor mamufactuning process and hizh quality laser machining of fber opfics
including stripping, cleaving and lensing, resulting in optical quality finishes without the need for fraditional polishing.
Applications include telecoms, biomedical and sensing.

Oy'ld: Systems was formed in 2000 and provide fully imtezrated systems and sub confract serviees for laser processes
the UK and are 2 presence in Norih America through a laser processing facility in

South Caroling and saes nﬂineu;ilhe Morth East.
Keywords: lasers, micromachining, capacitors, fiber optics, cleaving, lensing, siripping, optisal connectors

1L INTRODUCTION
The need for extremely pracise micron scale components and devicss with hish quality finishes snd sxacting tolerances

i contizing o promote growth in the area of precision Laser mi 2. Relevant applications exist in many and
varied industries such as Biomedical. Medical Device, Micro Electronics, Photovoltaic, Automotive and mumerous
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INTRODUCTION

To promote and justy the use of solar anaray thar is
an angoing need to improve efficiency of photovoltaic
cols.~ Another imporiant aspect is te cost
affectiveness, hence there is also great interest in
reducing manufaciuring costs.

OpTek Systems are a supplier of laser processing
ment to solar cell manufacturers. These are not

ited o, bt ncodo erystaline sican dicing and

isolation, P1, P2, P3, P4 scribes and micro hole diillng.

OpTek has baen invalved in a number of research and

development type projects through 1o providing tumkey

machines used for process optimization and full scale

675-1-4244-2950.9100/525 00 2008 IEEE

« Improving cell efficiency by better use of
avalabl fea eeals - Manalfhi nisgralion of
calls inlo large-scale pane

Improving sk and overall manudacturablty of
the colls — Leading to lower cost

Implementation of alternative  materials
faciltating _higher _ efficiencies. Examples
include copper indium diselenide (CIS), copper
indium galium disaleride (CIGS) and cadmium
tallurios (CATe)
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2000 2011 2016 2020
OpTek founded Queen’s Award for Second Queen’s Opening of new 25zen TERBLE
by 3 engineers Export Achievement ﬁwﬁrd for Export facility in -
' ' chievement
E‘nggr?{jdsmre- Boston, USA China Receives
% o Tek St ISO 19001:2015
&= | oy plek sysiems Accreditation
2006 - 2007 == rebranded to LRQA
OoTek Svet 2018 reflect its joining of Group Receives
plek sysiems ; the Humanetics UK Receives
; E f ;
_Inc. established D)(.()?'lggilgg 0 Group Fam"y 1SO 2790]: ISO 13485:2016
gSOIF’th USA China facility Accreditation Accreditation
arolina,

2019
O premsss opTeians e | Openngofnew
2001 UK premises &
First m O HUMANETICS
e Il\\l/lzzva(éilgga[l)irector Partners with DSA

Bruce Valentine

B Tek China

ablished, Hong Kong,
29ijing and Dongguan 2017 LRQI\
Austin UK Receives
Texas USA ISO 14001:2015
oas Accreditation

office opened
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INDUSTRIES

AEROSPACE AUTOMOTIVE
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CONSUMER SECTORS

Wil

) OPTEKSYSTEMS

A HUMANETICS COMPANY

29



1500 Machine

» Single fiber (or ribbon) load
« Low multiples load (2, 3, 4, more)

 Ability to accommodate different parts
through use of different cassettes

 Ferrule cleave

* Rounded cleave — Less dig into
polishing film




500 Machine

« Small form factor
* Rapid, non-contact process
 Single Connector design
(MTP or 2.5mm or 1.25mm)
« Ease of use
« Single and dual row (MT12, MT16, MT24, MT32)
« Cuts fiber and epoxy close to pedestal
« Accurate and repeatable cut off length
« Reduce number of polishing steps
« Reduce consumables and inventory
* Reduce hazardous polishing waste




| aser Cleaves — What is a “flat” cleave?

* Q—Whatis aflat cleave?

 A—Iltdepends on the application

Square for fusion splice

Radiused for physical core contact

Rounded for insertion/robustness

Low angle, square- cornered
cleaves for fusion splicing

Losses comparable to
conventional cleaves

Strength at least as good as
conventional cleaves
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