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/2? Over 20 years of service to the Photonics Industry

© Years . ] ) . - - - . .:_
*Lw LaseOptics: Laser Applications in Science & Engineering with Fiber Optics s, &

Lensed & Tapered Fibers

Production Capabilities
Papers Published using by Our Lensed Fibers

Presentation
We make Custom Lensed Fibers Assemblies
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Types of Fibers:
Corning, Nufern, and Fiber Core
Fibers. Custom Fiber

Single Mode: SMF-28, 405-HP;
460-HP; 630-HP; 780-HP, 980-
HP, 1060-HP; & SM 2000

Multi Mode: GI 50/125;
62.5/125; SI 105/125: 200/240;
300/330; 400/440/: 600/630

Polarization Maintaining (PM)
Fibers: PM-1550, PM-980;
PM780-HP; PM630-HP;
PM405-HP

Plastic Optical Fibers:
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Lase©Optics Lensed Fibers Used by Different Institutes and Scientists
and Engineers in Worldwide and Published Papers.

Paper-LaseOptics-Lensed-Fiber-Used-Soton-UK-Highlighted-3P.pdf
https://eprints.soton.ac.uk/363177/1/6120.pdf (3.1-Line 4)

Paper-LaseOptics-Lensed-Fiber-Used-CalTech-Paper-Thesis-Highlighted-149P.pdf
https://thesis.library.caltech.edu/10087/57/20170529 KRF_Thesis_Ch7.pdf (7.3.2; 7.4 Fig Line 2)

Paper-LaseOptics-Lensed-Fiber-Used-By-Masdar-Institute-2016-Highlighted-14P-15P.pdf
https://opg.optica.org/oe/fulltext.cfm?uri=o0e-24-11-11611&id=340803 (4.3. Line 4)

Paper-LaseOptics-Lensed-Fiber-Used-By-NIH-Goverment-2020-Highlighted-14P.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7532020/

Paper-LaseOptics-Lensed-Fiber-Used-By-OSTI-Goverment-2019-Highlighted-7P.pdf

Paper-Thesis-LaseOptics-Lensed-Fiber-Used-By-MiddleEast-Uni-Tech-2019-30P-77P.pdf

Paper-LaseOptics-Lens-fio-2016-jth2a-63-HighLighted.pdf

Paper-LaseOptics-MM-Conical-Lensed-Fiber-Used-By-B-PhoT-2018.pdf
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file:///C:/Users/skass/iCloudDrive/LASEOPTICS/Data-Sheets/LaseOptics-Lensed-Fiber-Used-CalTech-Paper-Thesis-Highlighted-149P.pdf
https://thesis.library.caltech.edu/10087/57/20170529_KRF_Thesis_Ch7.pdf
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Lase©Optics Lensed Fibers Used by Different Institutes and Scientists
and Engineers in Worldwide and Published Papers.

DESIGN AND DEVELOPMENT OF FIBER OPTIC MEMS MICROPHONE MEASUREMENT SYSTEM
https://etd.lib.metu.edu.tr/upload/12623979/index.pdf
Optical Fiber Sensors for Biomedical Applications (yumpu.com)

In-Hand Object Recognition with Innervated Fiber Optic Spectroscopy for Soft Grippers (nsf.qgov)
https://par.nsf.gov/servlets/purl/10374030.

Down-scaling grating couplers and waveguides in single-crystal diamond for VIS-UV operation
https://iopscience.iop.org/article/10.1088/2515-7647/aaea7d/pdf

Bragg-grating-stabilised external cavity lasers in optical fiber and integrated planar silica-on-silicon circuits
https://eprints.soton.ac.uk/363177/1/6120.pdf

A microfluidic flow analyzer with integrated lensed optical fibers
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7532020/

MICROANGELO SCULPTING: WAVEGUIDE FABRICATION
https://thesis.library.caltech.edu/10087/57/20170529 KRF Thesis Ch7.pdf

Confidential Lase©Optics Proprietary Information


https://etd.lib.metu.edu.tr/upload/12623979/index.pdf
https://www.yumpu.com/en/document/read/43275070/optical-fiber-sensors-for-biomedical-applications
https://par.nsf.gov/servlets/purl/10374030
https://par.nsf.gov/servlets/purl/10374030
https://iopscience.iop.org/article/10.1088/2515-7647/aaea7d/pdf
https://eprints.soton.ac.uk/363177/1/6120.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7532020/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjZysOhjYeFAxVNM1kFHUPmDAw4MhAWegQIDBAB&url=https%3A%2F%2Fthesis.library.caltech.edu%2F10087%2F57%2F20170529_KRF_Thesis_Ch7.pdf&usg=AOvVaw2x2Os4o-e47chm9rMvO5Eu&opi=89978449
https://thesis.library.caltech.edu/10087/57/20170529_KRF_Thesis_Ch7.pdf

LaseOptics Lensed Fibers Used by Different /25@ LaseOpTiCS e
Institutes and Scientists and Engineers in - Porporation iyt
Worldwide and Published Papers.

J

Fabrication of a phase photon sieve on an optical fiber tip by focused ion beam nanomachining for improved
fiber to silicon photonics waveguide light coupling

(PDF) Fabrication of a phase photon sieve on an optical fiber tip by focused ion beam nanomachining for improved
fiber to silicon photonics waveguide light coupling (researchgate.net)

Fiber-based interferometer for optical field reconstruction
https://www.osti.gov/servlets/purl/1765530

https://books.google.com/books?id=ZjhGDgAAQOBAJ&pg=PA194&Ipg=PA194&dg=LaseOptics+lensed+fibers&so
urce=bl&ots=KZ0kWF04IR&sig=ACfU3U2Ix_Mf-

wZ0ov_ 9zIBHMeeHxmyZ9A&hl=en&sa=X&ved=2ahUKEwjBypDOm4eFAXVYFFKFHV-
xBdl4MhDoAXoECAUQAw#v=0nepage&g=LaseOptics%20lensed%20fibers&f=false

Micro-hyperboloid lensed fibers for efficient coupling from laser chips
https://opg.optica.org/oe/fulltext.cfm?uri=oe-25-20-24480&1d=373719

Evaluation of lensed fibers used in photodynamic therapy (PDT)
https://www.sciencedirect.com/science/article/abs/pii/S1572100020302787

POSSIBLE LENSING SCHEMES FOR FIBER-OPTIC COUPLING IMPROVEMENT
8\Vol96N09.pdf (jatit.org)
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https://www.researchgate.net/publication/303379986_Fabrication_of_a_phase_photon_sieve_on_an_optical_fiber_tip_by_focused_ion_beam_nanomachining_for_improved_fiber_to_silicon_photonics_waveguide_light_coupling#pf4
https://www.researchgate.net/publication/303379986_Fabrication_of_a_phase_photon_sieve_on_an_optical_fiber_tip_by_focused_ion_beam_nanomachining_for_improved_fiber_to_silicon_photonics_waveguide_light_coupling#pf4
https://www.osti.gov/servlets/purl/1765530
https://books.google.com/books?id=ZjhGDgAAQBAJ&pg=PA194&lpg=PA194&dq=LaseOptics+lensed+fibers&source=bl&ots=KZ0kWF04lR&sig=ACfU3U2Ix_Mf-wZOov_9zIBHMeeHxmyZ9A&hl=en&sa=X&ved=2ahUKEwjBypD0m4eFAxVYFFkFHV-xBdI4MhDoAXoECAUQAw#v=onepage&q=LaseOptics%20lensed%20fibers&f=false
https://books.google.com/books?id=ZjhGDgAAQBAJ&pg=PA194&lpg=PA194&dq=LaseOptics+lensed+fibers&source=bl&ots=KZ0kWF04lR&sig=ACfU3U2Ix_Mf-wZOov_9zIBHMeeHxmyZ9A&hl=en&sa=X&ved=2ahUKEwjBypD0m4eFAxVYFFkFHV-xBdI4MhDoAXoECAUQAw#v=onepage&q=LaseOptics%20lensed%20fibers&f=false
https://books.google.com/books?id=ZjhGDgAAQBAJ&pg=PA194&lpg=PA194&dq=LaseOptics+lensed+fibers&source=bl&ots=KZ0kWF04lR&sig=ACfU3U2Ix_Mf-wZOov_9zIBHMeeHxmyZ9A&hl=en&sa=X&ved=2ahUKEwjBypD0m4eFAxVYFFkFHV-xBdI4MhDoAXoECAUQAw#v=onepage&q=LaseOptics%20lensed%20fibers&f=false
https://books.google.com/books?id=ZjhGDgAAQBAJ&pg=PA194&lpg=PA194&dq=LaseOptics+lensed+fibers&source=bl&ots=KZ0kWF04lR&sig=ACfU3U2Ix_Mf-wZOov_9zIBHMeeHxmyZ9A&hl=en&sa=X&ved=2ahUKEwjBypD0m4eFAxVYFFkFHV-xBdI4MhDoAXoECAUQAw#v=onepage&q=LaseOptics%20lensed%20fibers&f=false
https://www.sciencedirect.com/science/article/abs/pii/S1572100020302787
https://www.jatit.org/volumes/Vol96No9/8Vol96No9.pdf
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Conical Lensed Fibers SMF-28 Fiber with Metallization & 1550nm AR Coating

y N
LaseOptics 1310nm - 1550nm
3 j R <0.5% @ A = 1310nm - 1550nm
@
§ 3
31 2
3_1
;; ; \ /
1100 1200 1300 1400 1500 1600 1700 1800 Metallization Length 22mm Conical Lens
Wavelength (nm) +0.5mm Ni: 2um + Au: 0.2um
- > l
= | Spot size
L] 04 ] > ® 1-2um
— k 24mm £0.5mm )
One side Conical Lens AR Coating
Other side FC Connector 1550nm
R<0.5%

FC Connector

Option 1: We can make lens on bare fiber like 9/125/250 fiber without connector
Option 2: We can make 9/125/900um tight buffer without connector
Option 3: We can make above any options with any connector FC/PC or FC/APC
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Ball Lensed Fibers SMF-28 with 1310nm AR coating and Metallization

One side Ball Lens Ball Lens 300 um

Other side FC Connector /
{E [ i
FC — B 1 —
AR Coating
T Metallization Thickness 1.2~1.3um; é?;loosr;;n
FC/PC or EC/APC Length 10mm; Ni: 1um + Au: 0.25~0.3um 27
Connector
d N
LaseOptics 1310nm - 1550nm
€ . | R<0.5% @ A=1310nm - 1550nm
% 3
51 2
g
1100 1200 1300 1400 1500 1600 1700 1800
Wavelength (nm)
- .
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Ball & Conical Lensed Fibers of 1060-XP with AR coating and Metallization

One side Ball Lens
Other side FC Connector

%
: S
3\

Ball Lens 300 um

T Metallization Thickness 1.2~1.3um; .
: AR Coatin
FC/PC or FC/APC Length 10mm; Ni: 1pm + Au: 0.25~0.3um 1060nm 9
Conneitor l R<0.5%
[ ]
One side Conical Lens T
Other side FC Connector Spot size
. 2-3um
Conical Lens

Uniform part! Taperpart  Hemispherical lens
: Tape .
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Spherical Lensed Fibers with Glass Ferrule of 1.8mm OD & 13mm Long

Hemispherical Lens

Spherical Lens with bare fiber

Bare Fiber 1 meter Glass Ferrule inside Lensed Fiber
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Wedged/Chisel (Screwdriver)Lensed Fibers with Metallization

i?.//..f*

Lens Tip
thickness 2um

/

Wedged/Chisel (Screwdriver) Lensed Fiber
(Bare Fiber) SMF-28: 9/125/250

/ Metallization: Ni: 2~3 pm +Au: 0.1~0.2 um
Bare Fiber mm |ength

1 meter length
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Perpendicular Lensed Fibers | Buffalo Sectiaﬁ

LaseOptics-Lensed Fiber-Perpendicular

— | 1550 nm _ -
Mirror ensuring high reflectivity = 125 pm lensed SMF-28 fiber ¢ =
Transmission needed > 90% P '
22
g
T B
§ ] Focal spot size 8 — 10 um
.o
:
B8
=
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SMF-28 fiber with GIF Fiber tip with Ball Lens for Long Working Distance
= )—»
SMF-28 fiber

Lensed Fiber (Bare Fiber) l

Gradient Index Fiber (GIF)
140um fiber for Long
working distance

%—lﬁ\

Gradient Index Fiber (GIF)
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800nm 2x2 couple with One Terminal Lensed fiber with Ferrule

SS Ferrule OD 800um

800nm Fiber

N

Lens 1mm out
of the ferrule
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Single Mode Lensed Fiber Coupler (1x2) FC/PC

If you want, we can put
on Silicon V-Grooves
Chip 2CH/ MTP
Connector l

50:50

{{g18

A

One Input with FC/PC

Two Tapered Fibers

Uniform patt : Taper part Hemispherical lens

{55
4

t

176 pom
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LaseOptics Multi Mode fiber of 200 core one end with 1.8mm Ball Lens on other
side plain cleaved or connector

Fiber (Bare Fiber)
FC/PC or SMA 200/240
connector core/cladding

Coating

Ball Lens of 1.8mm
Diameter with AR coated
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SMF-28 Fiber with Conical Lensed Fibers Spot size cohtrol with FC Connector

J

125um cladding

Sharp Conical Lens l

lum spot size

“— —>———>

Amm Imm

Bare fiber mode Fresnel lens focal spot
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Double Clad Fiber-Lensed-Fibers-Sharp Conical Tip

First Cladding
Sharp Conical tip by removing 2 claddings
and making 2um spot size of core
2um spot size
v
<+—r
T 0.5-1Imm

Guided Mode Cecited

Coating

2nd Cladding il
Gasessian Ecam ,'o
gy PR
Mode Inersty 1wy ™,

Cross Secton
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Collimated Beam Lens System for long working distance

FCorLC Grin Lens OD:2-2.5mm
Connector . .
Grin Lens Option -|
£
— 0
SHENE
e +“—> ‘_§U
Smm 10mm 1 3
Kovar Ferrule
Ball Lens Option -1 Ferrule
OD 3.5mm

FCorLC
Connector m

Confidential Lase©Optics Proprietary Information
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Grin Lens System for long working distance

FC/APC
Connector

pTICS

éi?//f%

Grin Lens OD:140um

A

3mm 7mm

Confidential Lase©Optics Proprietary Information

v A\/j

Beam waist

30-42um Diameter



(@) (OQLaseCptics

{n

Corporation k

Nufern 460-HP fiber, Conical Lens with 8um spot size pigtail assembly

EC/PC or FC/APC . _ SMF-28 Fiber with 9um

460-HP-Fiber with .
: core diameter 1.5mm
Connectorized 4um core diameter

/ <«— First Process

[E[ ] e ®  Second Process

|

460-HP-Fiber with SMF-28 fiber 9um core diameter
4um core diameter 1.5mm long and then making
460-HP Fiber conical lens of 7-8 um spot size
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Ball Lensed Fiber (Bare Fiber) Hemispherical Lens

Bare Fiber 1
meter length

Conical tip (Bare Fiber)

T

Conical Lens Tip 90 um
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980um Optical Fiber Tapered Conical & Balll

Ball Lens

Q

One side Ball Lens, other side Conical Lens(Bare Fiber) Conical Lens
| %

BaII Lens outside of the FC Connector

One side Half Ball Lens and other side
Conical Lensed Fiber (Bare Fiber)

Half Ball Lens C(Z%Lens

Confidential Lase©Optics Proprietary Information
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LaseOptics- Ball Lensed to Ball Lensed Fibers Pigtail with Steel Ferrule

50/125 MM fiber with
900 microns buffer

l
ks F@@(@

Figure 5: Expanded beam concept

ST/PC Connector Steel Ferrule o
2-meter length 10mm long WorkIT?n (rir:stance
Cable OD: 812um &
ID: 260 um
v

Ball Lens 275-280um
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Ball Lensed Fiber (Bare Fiber) 480 SM PM Metal Ferrule
T Ball Lens 275um
FC/APC
Connector Kovar Ferrule
1 meter length l

o >

If you want we can do Metallization: Ni: 2~3 pum +Au:
0.1~0.2 pm 15mm length,

LaseOptics Lensed Fibers with Kovar Ferrule or Metallization
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Ball Lens Fibers with Titanium Ferrule (Supplied by Customer) SLB-Japan
—————
Titanium Ferrule 50mm long Ball Lens
900 um hytrel sleeve OD: 1.8um & 1D: 225um 275-300pm

Protecting Sleeve A
| ) /

Front end of

ID 900um for 10 mm the ferrule
long backside of ferrule
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Hemispherical Lensed Fiber with Glass Ferrule
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v

A

FC/APC Connector

1 Meter

Glass Ferrule Imm
oD, 13mnllong

Hemispherical Lens
with long WD and
2mm out side the
ferrule

900 um tight jacket

D

LaseOptics Lensed Fibers with Kovar Ferrule or Metallization
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50 cm ‘

Any connector with 1 output

|||||||J-j

A Bl

Multiple input sources to single output
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3 Years

A nvcrwy ..-‘

s manst naila
e R
125 pm diameter
l T Tapered length 1 mmT

T

Tapered diameter 6-8 um

SMF-28 Single Mode Fiber, total length of fiber 4 inches

LaseOptics Center-Tapered Fiber
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Polarization Maintaining fiber with polarizer isolator with conical lens with
FC/APC connector

1-1.5 um Spot Size
217" and 0.9 mm WD

N |‘7:55.'u mm:l_" =
14 =

T 20.22" j " Arrow Indicates

FCIAPC (£35.5 mmj Transmission Direction
— 1,30 —p
(33.0 mm)
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Polarization Maintaining 1550nm fiber with conical lens with FC/PC Cconnector

J |
(NE— 7

One side Conical Lens /
Other side FCPC Connector slow Align / Spot size
1.2m
Conical Lens

Polarization Maintaming 1550nm
I.ensed Fiber with FC/PC Slow Axis

Confidential Lase©Optics Proprietary Information



@ QLaseCptics &

250 um buffer

A
Microstructure

SMF-28
Single Mode Core

|

Multi mode 50 Core

SMF-28 ¥~ Meter

FC/APC Connector 50/125 Multi Mode

fiber Y2 Meter
FC/APC Connector

125um cladding 125um cladding

SMF-28 - Single Mode + 50um Core Multi mode Tapering

Confidential Lase©Optics Proprietary Information
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VCSEL-Emitting
Facet

=
N e Hemispherical Lens
Virtual
Point Source T T T
Pedestal Micrclens Mufl:tiig\e?de

/.
N

Lensed Fiber
slightly outside of
Metal Ferrule

Bare Fiber 1
meter length

Conical tip (Bare Fiber)

Conical Lens Tip 90 um

980um Optical Fiber with Semi Ball & Conical lens slightly outside the Ferrule

Confidential Lase©Optics Proprietary Information



Corporation

;@@Lase@pﬂcs :

LaseOptics-Lensed Fiber-Perpendicular

-

— , 1550 nm

Mirror ensuring high reflectivity = 125 pm lensed SMF-28 fiber ¢ -
Transmission needed > 90% P )

(=

s

8 —

é 8 Focal spot size 8 — 10 pum

oz

£

:.E_’
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Mirror coating on micro-polished angle fibers to
bring high reflectivity transmission (95%)

LaseOptics-Lensed Fiber-Perpendicular

1550 nm

Mirror ensuring high reflectivity 125 pm lensed SMF-28 fiber e

Transmission needed > 90%

N

Focal spot size 8 — 10 pm

g Distance = 10°s of UM
lease also advice

Mirror Coating
/

=

S
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SMF-28 Fiber 125 um

:
N

Perpendicular Lens

Pitch 250um

Perpendicular Lensed Fiber Array on V-grooves 4 channel
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FC/PC MM 200/250um

Connector buffer removed 250pm working distance
length 40mm with
ferrule 5(%‘pm oD p

—

L]

\.T Liquid

SM 9/125/250um inside
ferrule buffer 40mm
| ferrule 500um OD |

2 Meters long

Multi mode 200/225/500, we have to remove buffer at least 40mm and where as SMF-28 stripped length 10mm
only, we have use 500um ferrule size, without buffer for MM fiber and with SMF-28 with buffer because of

working distance and two ferrule are stick together

Siding firing fiber and perpendicular fiber bundle in water application
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N

Perpendicular Lensed Fiber Array on V-grooves 12 channel

Confidential Lase©Optics Proprietary Information
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FC/PC Mirror coating on angle
Connector 900pm tight buffer 125pm diameter stripped surface; 6°angle

l length 5-6mm reference surface
=

If you want, you can use
epoxy in gold color area

Chip on
Sub-mount

2 Meters long

Perpendicular Lensed Fiber on Light coupling from Chip
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L

W e e L

Py ——

LR L L AN XA Y

Clipla)

13.9%

50.0% |

Clip[h)

(2 (OLaselptics &
"""""" Corporation ¥

ua

M-"X,\ 2X50.4 ML")‘-\ J345)

20t @ 055 13535 wm Wb 500 % 12919 um

ore sl 8 aw 3136w | GPe naslow 38715 um
- = "
iR S5y

One side Perpendicular Lens other end we can put any connectors
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Mirror reflective
coating 36°angle
perpendicular to light
for total 45°angle

With 8°of arriving light

Light output 8° angle
a Asflective surlace (477 7
-\_'f'.“‘- I'-'I'-'IF e
_____ G230 prn
|25 Gauge) 4
I ! - 7 N

TG l.| o ' g-

(Q0 600 wm)
L

b Refloctive surface (477

Focal point coincides with base of fiber block assembly
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250 um
Ball Diameter 250 um Ball Diameter
Angled Micro-Polished and
Mirror Coating

Perpendicular Lensed Fiber
Micro-Polished

900 um tight jacket

SS Metal Ferrule
OD: 0.51mm & 17mm L

. } SI=hs

Mark on the Ferrule

— .
! ST 720-830um working

V distance and spot size
— 40-45um

PD Chip

One side Perpendicular Lens with Ferrule with mark other side FC/PC
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LLaseOptics Single Mode Lensed Fibers

Conical Lensed Fiber Array SMF-28 Conical Lenses
with 6-8um spot
size

<>
aoue)sIp wripgg

Low NA Lens High NA Lens

SMF-28
R T T WD jOOum

Spot size

This is the lens design for long working distance 6-8m

Long Working Distance Lensed Fibers
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”

Fiber Array 4 Channel with 40° angle with reduced clad to 92.5um
3.5mm long (same 20 channels)

Cladding
8mm +0.5mm /
N
Cor a Z

3.5mm
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SMF-28 fiber with 40° angle with reduced clad to 92.5um of 2.5mm
long

40° angle Cladding

8mm +0.5mm /
Core&

2.5mm *
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o Years
k.

Single fiber with 40° angle with reduced clad RCPM80um of 200mm
long with PM1300 fiber.

200mm +1mm; 80um fiber

te5um  PM1300 with 9.5/125/250pum

40° angle Cladding Buffer

Splice

RCPM1300 with 8.2/80/165um
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Tapered Confined
waveguide waveguide

-3 mm

10.8 X 10 um? 41X 31um?

& 1550 nm B 1560 nm

Flat polish

62.5 ur

=

l 20 um
125 um

A 4

Mt
Multi Mode Fiber

LaseOptics-Curvature with Flat Polish Lensed Fiber
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LaseOptics Ball Lens with Flat Polish on Image Conduit

6.4mm diameter

Optical Fiber Ball Lens 300um diameter
With Flat Polish

S

‘\/
152 mm length
OR This One
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%

Double Wedge or

Screwwjr tip

Mirror coating /<
62.5 um —
125 um 105 um [Core \ |
Multi Mode Fiber Perpendicular traveled

Double Wedge Lens
not Conical Tip

Lase©ptics-Side firing fiber with 45° Angle Mirror Coated
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SMF-28 Coupler with Fiber Polarizer with Spherical Collimated Lens

SMF-28 fiber ¥~ meter

Polarizer

15 |1

2 Meter

— Spherical
_J:@ SMF-28 Fiber Lenpsed Fiber

SMF-28 Fiber Y2~ meter
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Corporation "J/,?ng“’

LaseOptics-Side firing fiber with 45 degree Angle Mirror Coated with Grin Lens

Glass Ferrules

* Mirror coating

110 pum 100 um Core

A 4 S

A 4 \
v v v Vv \

MUltI MOde Fiber Perpendicular traveled GRIN Lens
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Corporation

é?//

LaseOptics-Side firing fiber with 41° Angle Mirror Coated with Grin Lens

PM1310
nfiber::l--zl'6 ’
-
Fiber end facet: side view N,g=1.56
3 o
ng=3.98
41°
Reflective coating 7 3.5
it Light beam Grating

e IIIII —

Fiber core

90°

No reflective coating

Light beam
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Star Tester Source with Ball Lens in FC Connector Small Package

Light Source

Light Source
Concentrator

l_a_.i

¢ Single mode fiber

FC connector

1.0 Inch~
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Ring Side Firing Lensed Fibers of 600/660/710 MM Fiber

LY &
B,
”

Glass Metal

|

600 um Bare Fiber

900 pm

Side Firing Lensed Fiber (Bare Fiber)
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Circularly/Ring Focused on Center Lensed Fibers SMF-28

Light coming
circularly

Metal coated tip

/

_ 125 um
250 um Bare Fiber
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LaseOptics-Ferrule with any Lensed Fibers Packaging
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orporatlon

300um Diameter 2D Ball Lensed Fiber Arrays in Matrix Square Package

The distance between each
fiber would be ~500 micron

The distance between each
fiber would be ~500 micron

100/110/140 Multi Mode Fiber with 49 Ball Lenses in 2D square package
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We can make any type of
fibers and with any distance
between the fiber arrays

The distance between each Circular Ferrule or
fiber would be ~1000 micron Steel Rigid Tube

The distance between each
fiber would be ~1000 micron

100/110/140 Multi Mode Fiber with 49 Ball Lenses in 2D square package
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s e 2

oE— R {~1—;—— FRONT PLATE
N

x Zos WL

. \©@

VUV X —/, @)

¥ et g

EXAMPLE HOLE
rrrrrrrrrrrrrr

FRONT PLATE HOLE LEGEND

100/110/140 Multi Mode Fiber with 33 x 33 Ball Lenses in square package (1089)
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100/110/140 Multi Mode Fiber with 33 x 33 Ball
Lenses in square package

g
"v’m_;ﬁ*

QLase@ptics &

orpaoration w

Fiber Matrix
Plate
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Ball Lensed Fiber Array 10 Channels

Conical Lensed Fiber Array 10 Channels

Min 120um

Lensed Fiber Arrays on Silicon V-grooves 4, 6, & 10 Channels
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MTP connector 24 channels with multi mode fiber of 62.5/125 output end FC/PC 7 MTP connectors each
MTP connector contains 24 channels/fibers 24 fibers insert into 1 FC/PC connectors of 1 MTP connector

24 Fibers 62.5/125 MM

] =N
MTP 24 Ch connector 1 sMA 1 [} )
- 24
. |
MTP 24 Ch connector 3 SMA 3
MTP 24 Ch connector 4 SMA 4
MTP 24 Ch connector 5 SMA 5
MTP 24 Ch connector 6 SMA 6
| -
. m - MTP 24 Ch connector 7 SMA 7 :’ j
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Len

~

-
p

. i
S ______________________________________________________________|__
pitch 1
R ____-_-_______-_-_--____-_----_-____----_-____-__-_-______.I-
T .
id op view
I
|
pltn:h r_'iﬂ
Q Q Q Q’ Cross section
thiI . H

-

Wid

/
g

Arrays Silicon V-grooves Top & Cross Section View

Confidential Lase©Optics Proprietary Information

®



V-Groove
for 7 fibers

\

/TCDNF. 1 [high priority)

~

4 lensed fibers

mm]

125pm

-~

V-Groowe
for 3 fibers

-

125

CONF. 3 (middle priority)

7 lensed fibers

(& (YLaseOpti

/lIJNF. 2 (high priority) \
250pm 4 lensed fibers
V-Groowve
for 5 fibers
CONF. 4 (middle priority)
250pum 4 lensed fibers

for 4 fibers

I

Lensed Fiber Arrays on V-grooves with skipping some channels
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@ (LaseCptics &=

Corporation g%

Angled Conical Lensed Fiber Array 5 Channels
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@ (OLaselptics ¢

Angled Array Conical Lensed Fiber 5 Channels
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@ QLasedprics

Ball Lensed 2D Fiber Arrays 4 or 6 or 8 or 10 Channels

nomeammm |
T e e i3
O G G i G5

'|

Lensed Fiber Arrays on Silicon V-grooves 4, or 2D Arrays
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Lensed Fiber with Fiber Brag Grating

Long FBG (High reflectivity)

.

Tapered Fiber
(10 um at the tip)

Mirror at the tip (5 um length) or
as small as possible

Taper tip (10 um)
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Different Shapes of Lensed Fibers for Different Application
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Years

AM \rmuy

Lensed Fibers Different Parameters

%) (OLase®

—
Conyes
Surface 280
r-l i : : -"|" i"-
vedi . w i ; Lens Diameter .
refractiv « Focal length - i .
n g __Radius of 'I
- aereeea,  a . Curvature \
...... ) :L‘_r -_: ;
LN L x
H . * K
Li T’ﬂ:‘ beam . . \\E < Concawe
d T 2" | Surface

E
-
L]
"

L -*-'

.RE[II_IiUS 1 .-

Flat-Cleayes i

Geometry of a Lens Surface

ptics ¢

Corporation

f
(b) .
_'_'_,.o—'—"
_— %y o

L

Working Distance

Lensad Tip

(d)
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