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Photop Profile

hotop, subsidiary of 1I-VI Corp. (NASDAQ:IIVI), is a leading
design and manufacturing company of fiber optics
communications, crystals and optics for industrial, medical,

and scientific applications.

Photop is an ISO 9001, TL 9000, ISO 14001, OHSAS 18001 certified
company and has more than 500,000 square feet facilities in China.

Photop Optics is a leading supplier for micro-optics and optical
assemblies for telecom, display, laser and digital consumer products.
Photop Optics is the foundation of our vertically integrated
manufacturing strategy. We supply millions of precision optics
components annually for internal and external leading OEM customers
worldwide.
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Etalon

n etalon is an optical interferometer in which a beam of light undergoes multiple reflections between two
reflecting surfaces, and whose resulting optical transmission (or reflection) is periodic in wavelength.
Actually it is narrowband wavelength filter. Etalons can be used as precise wavelength references in
telecommunication applications where the periodicity of the signal provides an array of reference frequencies for
the telecommunications grid. When used with active feedback electronics, etalons form the basis of wavelength

locking systems that can be used to stabilize the wavelength of a laser.

Principle of Etalon:

The Finesse (F) is given by:

The Finesse (F) indicates sharp extent of interference stripe. The factor that affects finesse is the reflectivity of
the mirrors, surface figure and parallelism.

_ _FSR .
FWHM= WSSS in Hz

*(R1R2)"“_ FSR
1-/[R1-R2  FWHM

F=Finesse=

The typical Etalon types Photop can offer are Air-space and Solid

Air-Spaced Etalon

Air-Spaced Etalons are two extremely parallel plates polished to very tight specification with an air gap between
them. Using a ULE or fused silica as a space that is optically contacted between the two plates creates the air
gap. Designed with special partial reflecting etalon coatings and AR coatings results in improved transmission.
The mechanical design is robust and our etalon has great thermal stability. Photop's Air-spaced Etalons are available
in a wide range of FSR values from 1500 GHz to 10 GHz.

For Fiber Optics Communication

Solid / Multi Cavities Etalon
Partial reflection coatings are applied to both sides of very high polished etalon

substrates. The result is a high quality cavity of compact size and lower cost. These

etalons have the potential for a high damage threshold and are particularly good

for intercavity use. Our Solid Etalons are also available in a wide range of FSR values
from 1500 Ghz to 10 Ghz.

These Etalons have been supplied to leading customers in telecommunication and

applied to:

Interleaver

Wavelength Locker

Tunable Laser / Filter

Dispersion Compensation Component
High End Transmitter / Transiever

Features:

High Precision FSR Tolerance: +/-0.001GHz
Nano-Precise Thickness Tolerance Control:+/-1nm
Optical Contact Available upon Request Air-Spaced Etalon
High Damage Threshold & Great Thermal Stability

Telcordia Compliant

Characteristics:

Typical Type: Air-space, GT, Multi-cavities and Solid
Material: Schott Zerodur, Corning ULE or Fused Silica, Optical grade Silicon etc.
Typical FSR: 25, 50, 100, 200G
Typical FSR Tolerance: +/- 0.01G for 50-100G
+/- 0.02G for 100-200G
Size: Down to 1x1mm
Dimension Tolerance: +0/-0.2mm -
Parallelism: 1 arc second Solid Silicon Etalon
Flatness: */20 @632.8nm
Surface Quality (scratch/dig): better than 10-5
Operating Wavelength: 1260-1620nm
Other material, sizes, FSR and coatings are also available upon request.
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Polarization Beam Splitter

Waveplate

Birefringence YVO4
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Polarization
Optics

For Fiber Optics Communication
olarization Optics are widely used in Laser and instrument applications,
modules for Interleaves, Circulators, Tunable Lasers, PON components
and WSS etc.

Photop offers a full series of Polarization management products:
Polarization Beam Splitter

Non-Polarization Beam Splitter

Waveplate Series (Multiple, Zero, Achromatic)
Birefringence Crystals (YVO4 & LiNbO3)

Polarization Rotator

PBS
" |deal in Tunable Laser, Interleaver, 90 deg Hybrid Modules
= Polarizing, Non-polarizing, Cube, Plate are available with various sizes
= Optional T/R ratio for random polarization
= High Extinction Ratio up to 1000:1

Waveplate
= Epoxy-free Waveplates and Assemblies
" True Zero Order, Low Order, Multi Order, Achromatic, Dual Wavelength
Waveplates are available

Retardation Tolerance up to */500
Transmitted Wavefront <*/10
Volume Capacity with > 100,000 pcs/month

= Sizes from 0.5mm to > 100mm

Birefringence Crystal - YVO4 / LiINbO3
= Widely used in WSS, Interleaver, Isolators, Circulators, OCM etc.
" Beam Displacer, Wedge, PBC core, C-polarizer are available with YVO4 and
LN material
= Wavefront Distortion better than */4
= Various Size from 0.5mm to 40mm
Surface Quality better than 10-5 S/D
O. A. Orientation Tolerance: +/- 0.1 deg

High precision
Lens

For Fiber Optics Communication

HOTOP provides the following lenses with a wide range of sizes and materials
including BK7, Fused Silica, and any other glass types specified by our
customers. Lenses are widely used in WSS components and fiber test
instruments, they are classified as singlet lenses, cylindrical lenses and achromatic

lenses according to their different applications.

Plano Convex Lens

Plano Concave Lens
Bi-Convex Lens

Bi-Concave Lens

Achromatic Lens

Meniscus Lens

Plano Convex Cylindrical Lens
Plano Concave Cylindrical Lens

Features:
= Rectangular Lens for mounting are available with various sizes and glass
materials depend on customer specifications
= Optical Bonding for Achromatic Lens Assemblies
" Automatic Polishing Technology
= High Precision Metrology
= ZYGO+CGH test system
= Trioptics Test System
= Nikon high precision microscope

Capabilities:
= Various Rectangular Lens size specified by customers
" Various glass material are available from Ohara, Schott and other sources
= Flatness up to */8
" Surface Quality up to 10-5 S/D
= Centration up to 3 arc min

Spherical Lens

Cylindrical Lens

Meniscus Lens

PHOTOP
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Micro Lens Prism
Fiber Pigtall : . .
FTTx &g\J/VDM Filter High Reflective Mirror

For Fiber Optics Communication For Fiber Optics Communication
icro optics are suitable for fiber optics communication and can be used risms and Mirrors are common and necessary components to deflect
in passive, FTTH components for fiber collimating, fiber coupling and beam to optimize optical path and get compact module structure and
fiber transmission, which includes fiber collimators, isolators, WDMs, size, they are widely used in WSS, Tunable Laser, 10 / 40G components

switches and PON components etc. / Modules.
Micro Lens Features:

= Can be used at any incidence angle for AR/PR/HR coatings from 0-70 deg
" Broadband thin film Dielectrics and Metal High reflective coating

= Controllable Overspray Coating on Mounting Surface

= Lens Type: G-lens, C-lens, D-lens, Ball Lens
" Diameter: > 1.0mm (Typical: 1.0, 1.8mm, 2.5mm)

= Wedge Angle Tolerance: +/-0.5 deg
" Low Dispersion
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= Coating:
AR (Typical: R<0.25%@1260-1620nm) " Excellent Surface Flatness & Perpendicular Mirror
o Fiber Pigtail Tap Coating (Typical tap ratio: 1%, 2%, 3%, 5%, 10%) " Good Coating Durability
|
Y Fiber Pigtail Prism
g = Single Fiber, Dual Fiber, Three Fiber, Four Fibers Pigtails are available with = Various Optical Material: BK7, synthetic fused silica, SF11 or customer specified
T; various fiber types including SMF, PM, HI1060, colored fibers etc. glass

= Manufacturing capabilities include Right Angle, Dove, Penta, Roof, Rhomboid
and Micro Wedge Prisms with optional size from 0.5mm to >50mm

" Typical Diameter: 1.0mm, 1.8mm
= Surface Quality: 0-0 at fiber core

" AR, PR, HR coating are available at S, C and L band = Custom Prism with angle tolerance < 30 arc sec for various angles

" PM Fiber Pigtail with ER>26dB " AR, PR, HR coating are available at S, C and L band with optional incidence
angle from 0-70deg

FTTx Filter WDM Filter = Typical Surface Flatness */4
. " 10G G-EPON(OLT) Filter = Bandpass Filter Roof Prism
Micro Lens " 10G G-EPON(ONU) Fillter = EDGE Filter HR Mirror

= RFOG Filter = CWDM Filter " R>99.9% for various incidence angle from 0-70 deg

" BIDI Filter = DWDM Filter " Up to */10 flatness

= 10G BIDI Filter " Up to 20/10 surface quality

" Diplex Filter " Optical glass from Schott, Ohara, and other source from China

" Low PDL <0.05 dB (Typical)
" Good Coating Durability

= Triplexer Filter

" Typical Surface Flatness: */4

Right Angle Prism

FTTx & WDM Filter
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Dielectric Filter
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Filter Assembly

Typical Curve of Fluorescence Filter
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Bio-Medical Optics

ombining the coating technologies and solid quality control system together,
Photop is providing extensive solutions for analytic and diagnostic
instruments, which significantlly enhance spectrum performance in signal

detection and imaging systems.

Filter Product

Photop offers short pass, band bass, long pass, notch and blocking filters... Most
of these filters can be customized upon customer request.

Features:
= Long/ Short / Band Pass Types Available
= Low Transmission Ratio with High Isolation
= Wide Variety of Substrate Glass Options
= High Coating Reliability and Resistance

Applications:
= Flow Cytometry and Hematology Analyzer
= DNA Sequencing
= Basic Research
= Other Spectrums Management

Optics Assembly

Utilizing Photop's unique technology platforms of Diffusion Bonding, Seam

Sealing... Photop specializes in high reliable opto-opto and opto-mechanical

assembies which enble a wide variety of integration for biomedical instruments.

Features:

From Design to Prototype and Mass production

Cemented with Epoxy or Epoxy Free

Defusing Bonding for PBS Cube, Doublets, Polarizers and More
Soldering, Laser Welding, Seam Sealing for Opto-Mechanical

Assembly Flow Cell

Applications:

Flow Cytometry

DNA Sequencing

Endoscope

Beams Reshaping

(Collimating, Focusing or Beam Expanding)

Rod Lens

Objective Lens

PHOTOP
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Consumer Optics Advanced Optics (AO)

kinds of optics including
the dichroic filter, LED

extracting lenses, solid light pipe,

By combining the Crystal Growth, Components Processing, Coating and Bonding
Assembly capabilities of Photop and VLOC, the Photop Advanced Optics Business

filters used for the light engine of Unit is established and focus on the following applications

consumer / pico projector and the = Crystal solutions for solid state lasers operating from 250nm to 3000nm
optics for LED-based light source ® Optical components with high energy thin film coatings for gas and solid state
modules. laser systems

Optical Diffuser-for LED Packaging Solar-Optics " Precision optical components for Medical, Industrial, and Scientific lasers

and instruments
® High-mix & low-volume optical components for Prototype and Research &

Development
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9 Capabilities and Products
‘é YAG
] = Diversified optical and crystal products for Laser, Medical instrument, Industrial
o)
E processing, and Scientific & Measurement instrumentation
= Wide variety of Laser Gain Crystals
LED Lens Light Pipe = Nonlinear Optical Crystals for frequency conversion
= | aser grade surface finish and High energy optical components
= High Laser Damage Threshold thin film coatings
PBS
Precision Optics
Dichroic Filter
Projection Lens
Mirror
Optics for LED-Based Light Engine
Prism Precision Assembly Precision Optics
|lijPHOTOP

|“ PHOTOP
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YLF

Nd: YAG

Ruby
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Crystal Solution

Laser Gain Crystal

The gain medium is the major determining factor of the wavelength of operation,
and other properties, of the laser. Photop AO possesses the unique capability
to grow, fabricate and refurbish a wide variety of Laser Gain Materials for

numerous wavelengths.

YAG (Nd, Er, Cr: Tm: Ho)

YLF (Nd, Er, Tm, Ho, undoped)

YVO4 (Nd, Er)

LiSAF, LiCAF, LiSGaF (Cr, Ce, Ce:Na)
Ruby

YALO, YAD (Nd, Tm)

Features & Capabilities:

» Laser Gain Crystal for solid state lasers

= Precision core drilling, cutting, centerless grinding, polishing and coating
s Laser grade surface finish with 10/5 S-D or better

= High Laser Damage Threshold thin film coatings

Nonlinear Optical Crystal

The Nonlinear Optical (NLO) Crystals are used in frequency conversion, which
expand the spectrum capacity for lasers. Frequency conversion includes Sum
Frequency Generation (SFG), Different Frequency Generation (DFG) and Optical
Parametric Generation (OPG).

Photop AO grows, fabricates and applies coating to NLO crystals:

KTP
BBO
LBO
KNbO3
LiNbO3

Other Crystals

Photop AO also provides crystals for Birefringent, Electro-Optical, Acousto-Optical
and Magneto-Optical applications:

" Undoped YVO4 & YAG

= Sapphire, a-BBO, Calcite

" TeO2, TGG

Monolithic Bonded Chips

Diffusion Bonding is an extraordinarily useful technique developed at Photop for
assembling multiple components into a single laser chips, which result in efficient,
ultra-compact and high stability diode-pumped laser devices:

" Nd:YVO4 & KTP

= YVO4 & Nd:YVO4

" Nd:YVO4, KTP, Undoped YAG & Cr:YAG

= Nd:YVO4, Cr:YAG & Undoped YAG

Features & Capabilities:

= Developed Proprietary Flux Growth Process

" Ultra-thin BBO capability for Ultra-fast Lasers

" Laser grade surface finish with 10/5 S-D or better
" High Laser Damage threshold thin film coatings

Diffusion Bonding technology for ultra-compact and high stability laser devices

KTP

TGG

BBO

PHOTOP
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Mirror Roughness by AFM

Mirror

Filter

PHOTOP
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High Energy
Laser Op?cs

High Energy Laser Optics

As a solution for Lasers, Photop AO provides precision optical fabrication and
High Energy thin film coating processes for all optical and crystal products:

Laser Mirrors (HR-PR-AR)

Intra-Cavity Optics

Extra-Cavity Lenses

Beamsplitter plates and cubes
Waveplates and Polarizers

Filters

Customized components and assemblies

Capabilities:

= Super polishing to achieve high surface roughness with < 3 A RMS

" Laser grade surface finish with 10/5 S-D or better

" High Laser Damage threshold coatings > 15J/cm”2

" Diffusion bonding technology based Doublets, PBS Cubes, Achromatic
Waveplates and Components Assemblies

" Strong Engineering Support for Optics-Crystals-Lasers

Optics for Metrology

& Industrial Instruments

Optics for Metrology & Industrial Instruments

Using high precision fabrication processes and advanced thin film coating capabilities,
Photop AO provides a wide variety of optical components and assembly for medical,
imaging, surveying system, metrology and scientific instruments.

Lenses (Singlet, Doublet, Assembly)

Filters

Mirrors (Metallic or Dielectric)

(Non-) Polarization Beamsplitters (Single Plate, Cube)

Waveplate Series (Multiple, Zero, Achromatic)

Prisms (Penta, Right Angle, Retroreflector, Rhomboid and Customized)
Products made to customer drawings

Features & Capabilities:

= Total optical solution for Surveying Systems

= Engineering capabilities from design to prototype and mass production

= High extincation ratio NPBS cubes

= Ultra-thin waveplate with < 0.04mm thickness

= Diffusion bonding technology based Doublets, PBS Cubes, Achromatic
Waveplates and Components Assemblies

Custom Optics

Precision Optics

Retroreflector

PHOTOP
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Coating

Based on customer's requirement, PHOTOP provides a wide variety of high
reflective and partial reflective coatings. Our capability includes coating types
from single layer antireflection using MgF2 to mirror coatings with complex
multilayer dielectric stacks. Typical dielectric coating processes are BBAR,
V-coatings, Single or Dual wavelength coatings. Long pass and short pass filters,
sharp cut on and off designes used in WDM applications are available. Photop
has more than 30 advanced coating machines including VEECO, LEYBOLD and
OPTORUN, providing state of the art coatings applied to many different substrates
with IAD & IBS coating technologies.

Antireflection (AR) Coatings:
" Single Layer MgF2

" Mulitilayer

= Broadband Multilayer

= Dual Wavelength

Partial Reflection (PR) Coatings:
= Single Wavelength

= Broadband

= Polarization Beamsplitter

High Reflection (HR) Coatings:
= Dielectric and Metallic

= Single and Dual Wavelength

= Broadband

= DPSS Coating (HR / HT)

Multilayer dielectric coatings consist of stacking, alternatively, high and low index
materials on a substrate. The thickness of these materials is designed for a specific
set of conditions (desired reflection/transmission values, absorbtion, angle of
incidence and polarization). By using optical monitoring techniques and computer
automation of the coater, we can accurately produce the desired coating to meet
your design parameters.

Spectral curves from out Perkin-Elmer 900(UV/VIS/NIR) spectro-photometer on
all of our coatings are provided upon request. Our coatings meet the Standard
MIL Spec tests shown below:

Abrasion, MIL-C-675A
Adhesion, MIL-M-13508C
Hardness, MIL-M-13508C

Metrology

Photop quality control and measurement processes play a very important role in the manufacture
of our products. As a key to our total commitment of Total Quality Management, the Photop
metrology center has a complete testing solution to guarantee our products meet the specifications

of our customers.

—
(0]
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PCI - Low Absorption Tester AFM (Atom Force Microscope) <
ZYGO Interferometer Ellipsometer
Lambda 900 Spectrophotometer Metallurgical Microsope
||| PHOTOP



