G I_a 8 e DpTI C S Changing the technology, one fiber at a time...
LCorporation

LaseOptics: Laser applications in science & engineering with Optics (Fiber Optics)

Lensed & Tapered Fibers
Production Capabilities
Presentation
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orparat

One side Ball Lens Ball Lens 300 um

Other side FC Connector /
{5 8- T Q
T Metallization 1.2 ~ 1.3 micron, 10mm -
' AR coatin
FC Connector length, Ni: 1um +Au: 0.25~0.3um required plgace
== ' One side Conical Lens
Other side FC Connector Spot size
] 1-2 ym

Conical Lens

L aseOptics Lensed Fibers SMF-28 with AR coating and Metallization
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poration

780 nm of Conical and Spherical Lensed Fibers with
Metal/Glass Ferrule for Water Application

)

Hemispherical Lens

/

/ Ball Lensed Fiber (Bare Fiber)

Bare Fiber 1

meter length Metal or Glass Ferrule inside

L ensed Fiber
Conical tip (Bare Fiber) /

Conical Lens Tip 12 um
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Lorporation

Kovar Ferrule

Wedge Angle (Screw driver) Lensed Fiber
(Bare Fiber) SMF-28: 9/125/250 X

7 ]
Bare Fiber Metallization: Ni: 2~3 um +Au: 0.1~0.2 um \
1 meter length 7mm length,
| C |
Wedge Angle Lensed Fiber (Bare Fiber) /
9/125/250

Wedge Angle 50 ~ 55 Degree
Metallization: Ni: 2~3 um +Au: 0.1~0.2 um
15mm length,

L aseOptics Lensed Fibers with Kovar Ferrules
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Lorporation

Bare |i| ber Microstructure

Ball Lens 300um diameter /

4 inches length with
FC/PC connector

Metal ferrule

300 pum width

LaseOptics Ball Lensed Fiber Structure
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Ball Lens500um diameter

YN

><>< 250um

NN

LaseOptics Ball (Conical) Lensed V-grooves 2 Fiber
side by side and 2 in the same way on top
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Lorporation

Fiber (Bare Fiber)
200/240
EC/PC or SMA core/cladding
connector )
\ 1 i L
¥ L} - e =
I WD-—»= =
Coating

Spherical Ball Micro Lens, 1.8mm
Diameter with AR coated

L aseOptics Multi Mode fiber of 200 core one end with
1.8mm Ball Lens on other side plain cleaved or connector
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125um cladding

Sharp Conical tip

4mm

Corporation

2um spot size

SMF-28 Fiber with Sharp Conical Tip with FC Connector
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Lorporation

First Cladding

Sharp Conical tip by removing 2 claddings and
making 2 micron spot size on core

J s 2um spot size
T 1-2mm

Coating

2nd Cladding

Double Clad Fiber - Sharp Conical Tip
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Lorporation

Plastic Optical Fiber tapered of 980 micron core

Ball Lensed Fiber (Bare Fiber) Hemispherical Lens
Bare Fiber 1
meter length

Conical tip (Bare Fiber)

—

Conical Lens Tip 90 um
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Lorporation

980um Optical Fiber Tapered Conical & Ball

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

Q’\‘ F@ =

Ball Lens out side of
the FC Connector

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

C >
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Lorporation

Metal Ferrule
Ball Lensed Fiber (Bare Fiber) 480 SM PM K

Connector Kovar Ferrule @

FC/APC
1 meter lergth l

Ball Lens 275um

D
AN

Semi Ball

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

L aseOptics Lensed Fibers with Kovar Ferrule or Metallization
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50 cm ‘

Any connector with 1 output

||||||I-L
st=lE

Multiple input sources to single output
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e
I\.I:‘:rvw I.!:-:"H
250 um diameter
125 um diameter i

T Tapered length 1 mm T

f

Tapered diameter 6-8 um

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

L aseOptics Center-Tapered Fiber
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250 um buffer

SMF-28
Single Mode Core

l

SMF-28 > Meter
FC/APC Connector

125um cladding

(JLaseOptics

Lorporation

Microstructure

Multi mode 50 Core

50/125 Multi Mode
fiber - Meter

125um cladding FC/APC Connector

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

Ball Lensed Fiber (Bare Fiber) Hemispherical Lens
Bare Fiber 1
meter length
Lensed Fiber
dlightly outside of
Metal Ferule

Conical tip (Bare Fiber)

Conical Lens Tip 90 um

980um Optical Fiber with Semi Ball & Conical lens dlightly out side the Ferrule
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LaseOptics-Lensed Fiber-Perpendicular

1
125 pm lensed SMF-28 fiber &

Mirror ensuring high reflectivity
Transmission needed > 90%

Focal spol sze § - 10 pm

Confidential LaseOptics Proprietary Information



(QLaseOptics

Flat polish
A
62.5 um
¢ 20 pm
125 um
v

Multi Mode Fiber

L aseOptics-Curvature with Flat Polish Lensed Fiber
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grpor

Double Wedge or
Screw driver tip

Mirror coating /<

125 um

105 u

|
o

Multi Mode Fiber
Double Wedge Lens
not Conical Tip

e

uH

Perpendicular traveled

L aseOptics-Side firing fiber with 45 degree Angle Mirror Coated
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LaseOptics-Side firing fiber with 45 degree Angle Mirror Coated

Glass Ferrules

4 Mirror coating
110 pm 100 um[Core
v
Yy VvV VY
Multi Mode Fiber Perpendicular traveled
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LaseOptics-Side firing fiber with 45 degree Angle Mirror Coated with Grin Lens

Glass Ferrules

A Mirror coating

110 um 100 um|Core

v A \
vV VY \

Multi Mode Fiber Perpendicular traveled GRIN Lens
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L aseOptics-Ferrule with any Lensed Fibers Packaging
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Corporation

We can make any type of
fibers and with any distance y
between the fiber arrays

N

Holder to hold the package
Thisisan option for you

100/110/140 Multi Mode Fiber with 49 Ball Lenses in square package
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Corparation

We can make any type of
fibers and with any distance
between the fiber arrays

N

Holder to hold the package
-/ Thisis an option for you

The distance between each
fiber would be ~1000 micron

100/110/140 Multi Mode Fiber with 49 Ball Lenses in square package
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Corparation

We can make any type of
fibers and with any distance
between the fiber arrays

/mm

Circular Ferrule or
Steel Rigid Tube

The distance between each
fiber would be ~1000 micron

100/110/140 Multi Mode Fiber with 49 Ball Lenses in square package
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Corporation

Ball Lensed Fiber Array 10 Channels

Conical Lensed Fiber Array 10 Channels

Lensed Fiber Arrayson Silicon V-grooves 4, 6, & 10 Channels

Confidential LaseOptics Proprietary Information



