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ThetaMetrisis FRtools (FRpRo, FRES, FRScanner, FRuProbe/FRMic, FRUItra) are utilized for
measuring the thickness and optical constants (n & k) of dielectric, resist, metal, and semiconductor
films within the thickness range of 1 nm to 3000 >m. The principle of operation for FR-tools is White
Light Reflectance Spectroscopy (WLRS) , a precise, fast, and non -destructive methodology that
necessitates minimal or no sample preparation.

In FRtools the White Light Reflectance Spectroscopy (WLRS) * methodology is implemented.
WLRS utilizes light intensity to gauge the reflection from thin films or multilayer stacks across various
wavelengths, with incident light striking the sample surface perpendicularly. This spectral reflectance
technique is capable of assessing thickness, roughess, uniformity, and optical constants of a wide array
of thin films. WLRS doesn't directly measure physical properties; rather, it gauges the optical response
elicited by these properties within the system. Thus, resolving this inverse problem requires a numerical
solution, achieved by aligning measured and calculated data to find the best fit. This way, the actual
physical properties of interestii e.g. layer thicknesses and optical propertiesi are inferred.

WLRS methodology involves a light source a miniaturized spectrometer, and a reflection probe. The
light emitted from the source is guided onto the sample under investigation through a reflection optical
probe, fibers al-a6, Fig. la. The typical sample consists of a stack of transparent and semitransparent
films over an appropriate reflective or transmitting substrate (e.g. Si wafer, a glass slide). The beam from
the light source interacts with the sample (Fig. 1b) and produces a reflectance signal. The refection probe
collects the reflected beam (through the fiber b, Fig. 1a), directing it to the spectrometer. Due to the
optical path difference, the various beams have undergone, interference fringes are monitored on the
spectrometer. A typical reflectance spectrum from a SiQ layer on Si is illustrated in Fig. 2. In the same
figure, the incident (reference) spectrum is also illustrated. The number and the shape of interference
fringes depend on the thickness and the refractive index of the layer stack. By ftting the reflectance
spectrum with appropriate physical models and algorithms the film thicknesses and the refractive indices
of the films are calculated, Fig. 3.

-!- f ‘ |
e light s0UC¢
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reflected light
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Figurel: Typical WLRS setup. (a) Detail of the configuratiol Figure2: Reflectance spectra from SiSi (white curve),
Reflection Probe, (b) detail of the light optical path througl from an ideal reflector (orange curve) and the de
two-layer sample. spectrum (blue curve).

Figure 3:Normalized specular reflectance (interferenc
spectra: experimental (red curve), fitted (green curve).

*D. Goustouridis, Il . Rapti s, T h . MpNomiDesauctiae, Chadacterigation wfaSelécted T@oed af
Films and Other Layers via White Light Reflectance Spectroscopy (WLRSMicro 2 495(2022)
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FR-pRo: the modular &
expandable platform for the
characterization of coatings
in the 1nm-3mm thickness
range.

FRpRo tools are tailored to
meet the user needs for a
wide range of diverse non-
destructive characterization
applications, such as: Film
thickness, Refractive Index
Color, Transmittance,
Reflectance, Film
Characterization under
temperature or ambient
controlled environment or in
liquid environment and many
more é

Applications

Univ. & Research labs

Semiconductors

Polymer & Resist

characterization

Chemical measurements

Dielectric characterizations

Biomedical

Hardcoat s, Anodization,

Metal parts process

Optical Coating

non-metal Films

And many
(Contact us with your

requirements)

mor eg

characterization tool

FR-pRo tool is assembled by user selected modules.
The Core Unit accommodates the light source, the
spectrometer (for any spectral regime in the 190nm-
2500nm range) and the control & communication
electronics. The tool comes with a set of reference
samples (Si reference, SiQ'Si, Sk/N 4/SiO,/Si). Then,
there is a wide range of Accessories, such as:
AFilm Thickness kit for reflectance measurements
AFR-Mic for measurements at very small areas
AManual & Motorized stages
AFilm/Cuvette  Holder for
Transmittance and  chemical
measurements,
AThermal or Liquid kits for measurements under
controlled Temperature or in Liquid environment,
Alntegration Spheres for diffuse & total reflectance

Absorbance /
concentration

By the combination of different modules, the
final set -up meets any end -user needs
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FEATURES ” ‘

Single-click analysis (no need for initial guess)
Dynamic measurements

Measurement of n & k, color

Multiple installations for off -line analysis

O O O O

SPECIFICATIONS(STANDARD CONFIGURATIONS)*

Model UVVIS  UVINIR -EXT UVINIR-HR D UVINIR VIS/NIR D Vis/NIR NIR NIR-N1 NIR-N2 NIR-N3 NIR-N4
WL Range -nm 200 &8 850 200 81020 190-1100 20081700 380481020 38081700 90081700  850-1050  900- 1050  1280-1350  1520-1580
Pixels 3648 3648 2048 3648 & 512 3648 3648 & 512 512 3648 3648 512 512
Min Thick -SiO, inm 1nm 1nm 1nm 12nm 12nm 50nm lum 4>m 12um 20um
Max Thick SiO , 80>m 90>m 100>m 250>m 120>m 250>m 250>m 500>m 1.0mm 2mm 3mm
Max Thick -Si 300>m*** 450>m** Imm# 1.3mm#
n&k -Min Thick 50nm 50nm 50nm 50nm 100nm 100nm 500nm - - -
Thick. Accuracy **  1nm/0.2% 1nm/0.2% 1nm/0.2% 1nm/0.2% 2nm/0.2% 2nm/0.2% 3nm/0.4% 50nm/0.2% 50nm/0.2% 50nm/0.2% 50nm/0.2%
Thick. Precision** 0.05nm 0.05nm 0.05nm 0.1nm 0.1nm 5nm 5nm 5nm
Thick. stability ** 0.05nm 0.05nm 0.05nm 0.15nm 0.15nm 5nm 5nm 5nm
API support YES YES YES YES YES YES - -
Light Source Internal Deuterium (2000h) & Halogen (3000h) Halogen (internal), 3000h (MTBF) SLED (150Kh)
Integration Time 5msec (min) 5msec (min) 20msec (min)
Size/Weight FRpRo: 39x32x17cm (LxWxH) 10Kg, FpRo D: 45x32x19cm (LxWxH) 13Kg
Power 110V/230V, 50-60Hz
Spot size Diameter of ~350-400um (smaller spot size options are available upon request)
Material Database > 800 different materials
SW Characteristics FRMonitor v4.0 (free of charge updates) Full S/ W det ai
ACCESSORIES
Film/Cuvette kit Transmission measurements of films or liquids in standard cuvettes
Transmittance stage Stage upgrade to support transmittance measurements
Lens Module -Measurements on coatings where a small spotsize is required
Contact probe Thickness & optical measurements of coatings in the field. Ideal for curved surfaces
Microscope Microscope-based reflectance/ transmittance and thickness measurements with high lateral resolution
Scanner (motorized) Polar (R¢) or Cartesian (XY) automated stage with wafer chuck. Reflectance& transmittance
Integrati on sphere For the characterization of specular and diffuse reflectance of coatings and surfaces
Manual X -Y stage Manual X-Y stage for measurements over anarea of 100mm x 100mm or 200mm x 200mm
Thermal Module Computer controlled Hot plate embedded in the FR -tool (Room temperature - 200°C, 0.PC acaracy)

And many moreééé

/

PRINCIPLE OFOPERATION

White Light Reflectance Spectroscopy (WLRS) measures the amount of
light reflected from a film or a multilayer stack over a spectral range, with the
incident light normal (perpendicular) to the sample surface.

The measured reflectance spectrum, produced by interference from the
individual interfaces is being used to determine the thickness, optical
constants (n & k), etc. of free-standing and supported (on transparent or

incident light* | i phase change

film

Substrate

*normally incident-angle shown for clarity

* Specifications are subject to change without any notice; ** Thicknessrange depends on the spectral range and refers to a single layer with refractive index ~1.5 over Si or similar substrate **
Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value overl5 days. Sample: 1micron SiQ@on Si wafer, Standard deviation
of 100 thickness measurements. Sample: 1micron Si@on Si wafer, 2*Standard Deviation of daily average over 15 days. Sample: 1micon SiO; on Si wafer.*** For Double Side Polished Si wafer

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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FR-ES:

FR-ESis a compact and light -
weighted unit for the non-
destructive characterization
of transparent and semi-
transparent coatings in a wide
thickness range and of thin
metallic layers.

FRES is the ideal
configuration for research
labs.

With FR-ES the user can
perform  reflectance and
transmittance measurements
in various spectral ranges

APPLICATIONS

Univ. & Research labs

Semiconductors

Polymer & Resist

characterization

Chemical measurements

Dielectric characterizations

Biomedical

Hardcoat, Anodization,

Metal parts process

Optical Coating

non-metal Films

And many mor e
(contact us with your

requirements)

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com

Compact

entry level system

FR-ES platform is designed to provide excellent
performance in terms of characterization of coatings
at a small footprint. It is employed in a wide range of
diverse measurement applications: Film thickness,
Refractive Index, Color, Transmittance, Reflectance
and many more. There arefive FRESconfigurations
available:

VIS/NIR (30-1020nm),
UV/VIS (200-850nm),
UV/NIR-EXT (2001000nm),
UV/NIR-HR (190 1100nm)
NIR-N1 (850-1050nm),

NIR (900-1700nm).

Then, there is a wide range of Accessories, such as:
AFilters to block light at certain spectral regimes
AFR-Mic for measurements at very small areas,

AManual stage, 25x25mm, 100x100mm or
200x200mm
AFilm/Cuvette  Holder for Absorbance /

Transmittance and chemical concentration
measurements,

Alntegration Spheres for diffuse & total reflectance

PAGEL1l
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o Single-click analysis (no need for initial guess)
o Dynamic measurements

o Measurement of n & k, color

\oMuItipIe installations for off -line analysis

SPECIFICATIONS(STANDARD CONFIGURATIONS)*

Model VIS/NIR NIR NIR-N1 D VIS/NIR UV/ VIS UVINIR -EXT UV/INIR -HR
WL Range -nm 380 61020 9006 1700 850-1050 380-1700 200-850 200-1000 190-1100
Pixels 3648 512 3648 3748 & 512 3648 3648 2048
Min Thick -SiOz 12nm 50nm 1>m 12nm 1nm 1nm 1nm
Max Thick SiO 2 120>m 250>m 500>m 250>m 80>m 90>m 100>m
n&k -Min. Thickness 100nm 500nm 100nm 50nm 50nm 50nm
Thick. Accuracy *** 2nm/0.2% 3nm/0.4% 50nm/0.2% 2nm/ 0.2% 1nm/0.2% 1nm/0.2% 1nm/0.2%
Thick. Precision* ** 0.05nm 0.1nm 0.1nm 0.05nm 0.05nm
Thick. stability *** 0.05nm 0.15nm 0.15nm 0.05nm 0.05nm
API support YES
Light Source Halogen (temal). 3000h (MTEF) VINIR aperaon: L&, Deuterium -Halogen, 20000 (M12F)
Integration Time 5msec (min) 0.5msec (min) 5msec (min) 5msec (min) 5msec (min) 1msec (min)
Spot size Diameter of ~350-400>m (smaller spot size as option)
Material Database > 800 different materials
Dimensions/Weight FRES:20x22x6cm (LxWxH), 1.8Kg (stage excludedFRES D:20x27x12cm (LxWxH),3.3Kg (stage excluded)
Power 110V/230V, 50-60Hz, 20-50W (LS 2, external light source is excluded)
SW Characteristics FRMonitor v4.0 (free of charge updates) Full S/W details are listedat t he rel ated catal ocg

ACCESSORIES

Focusing module Optical module attached on the reflection probe for <100 >m diameter spot size
Transmittance module Optical module for transmittance/absorbance measurements

Film/Cuvette kit Transmission measurements of films or liquids in standard cuvettes

Contact probe Thickness & optical measurements of coatings in the field. Ideal for curved surfaces
Microscope Microscope-based reflectance and thickness measurements with high lateral resolution
Manual X -Y stage Manual X-Y stage for measurements over an area 0f25x25mm /100x100mm / 200x200mm

[PRINCIPLE OFOPERATION

incident light* - no phase change
White Light Reflectance Spectroscopy (WLRS) measures the amount of
light reflected from a film or a multilayer stack over a spectral range, with
the incident light normal (perpendicular) to the sample surface.

The measured reflectance spectrum, produced by interference from the
individual interfaces is being used to determine the thickness, optical
constants (n & k), etc. of free-standing and supported (on transparent or _ ,

partially/fully reflective substrates) stack of films. j

film

Substrate

“ Specifications are subject to change without any notice; ** Thickness range depends on the spectral range and refers to a sigle layer with refractive index ~1.5 on Si substrate **
Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value overl5 days. Sample: 2m SiO; on Si, Standard deviation of
100 thickness measurements. Sample: 2m SiO; on Si, 2*Standard Deviation of daily average over 15 days. Sample: #micron SiO; on Si.
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FR-ES LAN: Compact entry level system with
Ethernet communication

FR-ESLAN is an extended

configuration of FR-ES and is
equipped with CMOS pixel

array that provide short
integration times and with
LAN  communication for
demanding applications..

With FR-ESLAN the user can
perform reflectance and
transmittance measurements
in various spectral ranges

APPLICATIONS

Univ. & Research labs

Semiconductors

Polymer & Resist

characterization

Chemical measurements

Dielectric characterizations

Biomedical

Hardcoat, Anodization,

Metal parts process

Optical Coating

non -metal Films

Andmany mor e é
(contact us with your

requirements)

FR-ES LAN platform is designed to provide excellent

performance in terms of characterization of coatings

at unparalleled speed (up to 4000
measurements/sec) Itis employed in a wide range of

diverse measurement applications: Film thickness,
Refractive Index, Color, Transmittance, Reflectance
and many more. There are five configurations

available:

VIS/NIR (30-1020nm),
UV/VIS (200-850nm),
UV/NIR-EXT (2001000nm),
NIR-N1 (850-1050nm),

Then, there is a wide range of Accessories, such as:

AFilters to block light at certain spectral regimes

AFR-Mic for measurements at very small areas,

AManual stage, 25x25mm, 100x100mm or
200x200mm

AFilm/Cuvette  Holder for  Absorbance /
Transmittance and chemical concentration
measurements,

Alntegration Spheres for diffuse & total reflectance

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGEL3
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FEATURES

o Single-click analysis (no need for initial guess)
o Dynamic measurements

o Measurement of n & k, color

\oMuItipIe installations for off -line analysis
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| 977.47nm

SPECIFICATIONS(STANDARD CONFIGURATIONS)*

Model
WL Range -nm
Pixels
Min Thick -SiO.
Max Thick SiO 2
n&k -Min. Thickness
Thick. Accuracy ***
Thick. Precision***
Thick. stability *,**
API support

Light Source

Integration Time
Spot size
Material Database
Dimensions/Weight
Power
Communication
SW Characteristics

ACCESSORIES

Focusing module
Transmittance module
Film/Cuvette kit
Contact probe
Microscope

Manual X -Y stage

VIS/NIR NIR-N1 UV/ VIS UV/INIR -EXT
380 61020 850-1050 200-850 200-1000
2048
12nm 1>m 1nm 1nm
90>m 500>m 80>m 90>m
90nm 50nm 50nm
2nm/0.2% 50nm / 0.2% 1nm/0.2% 1nm/0.2%
0.05nm 0.05nm 0.05nm
0.05nm 0.05nm 0.05nm
YES

Halogen (internal), 3000h (MTBF) For E?/r/x:g:;lairzggftg:z,ngg::;u(r::t? :;T(I))é:rioggo(o'\:-r(sﬂ?BF)
20>msec (min)
Diameter of ~350-400>m (smaller spot size as option)
> 800 different materials
20x19x9cm (LxWxH),2.5Kg (stage excluded)
110V/230V, 50-60Hz, 20-50W
USB and LAN

FR Monitor v4.0 (free of charge updates) Full S/W details are listedat t he rel ated catalo

Optical module attached on the reflection probe for <100 >m diameter spot size
Optical module for transmittance/absorbance measurements
Transmission measurements of films or liquids in standard cuvettes
Thickness & optical measurements of coatings in the field. Ideal for curved surfaces
Microscope-based reflectance and thickness measurements with high lateral resolution
Manual X-Y stage for measurements over an area of 25x25mnv100x100mm/ 200x200mm

[PRINCIPLE OFOPERATION

White Light Reflectance Spectroscopy (WLRS) measures the amount of
light reflected from a film or a multilayer stack over a spectral range, with
the incident light normal (perpendicular) to the sample surface.

The measured reflectance spectrum, produced by interference from the
individual interfaces is being used to determine the thickness, optical
constants (n & k), etc. of free-standing and supported (on transparent or
partially/fully reflective substrates) stack of films. j

incident light* | / no phase change

air

film

Substrate

*normally incident-angle shown for clarity

“ Specifications are subject to change without any notice; ** Thickness range depends on the spectral range and refers to a sigle layer with refractive index ~1.5 on Si substrate **
Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value overl5 days. Sample: 2m SiO; on Si, Standard deviation of
100 thickness measurements. Sample: 2m SiO; on Si, 2*Standard Deviation of daily average over 15 days. Sample: 2micron SiOz on Si.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGEL4
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Film Metrology and More

FR-pOrtable : the radical
handy solution for accurate,
precise & non-destructive
characterization of
transparent and semi-
transparent single films or
stack of films.

It is powered through the
same USB2.0/3.0 port used
for data transfer and can be
easily used at the field (the
tool comes over the sample).

APPLICATIONS

Univ. & Research labs
Semiconductors (Oxides,
Nitrides, Si, Resists, etc.)
MEMS devices
(Photoresists, Si
membranes, etc.)

LED

Data Storage

Hard/Soft coatings on
curved substrates
Polymer coatings,
adhesives, etc.
Biomedical (parylene,

balloon wall thickness, etc.)

And more é
(Contact us with your
requirements)

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com

a1qe10d-y4
&

The compact size of FR-pOrtable along with the
custom designed reflection probe, and the long
lifetime (20.000h) broad-band light source guarantee
highly accurate and repeatable reflectance &
transmittance measurements.

FRpOrtable, can be either mounted on the supplied
base/stage or can be easily transformed to a handheld
thickness measurement tool to be placed over the
sample under characterization.

FRpOrtable is the robust & accurate thickness gauge fc
real-time characterization of coatings in industrie
environment (e.g. R2R, be

FR-pOrtable is the only USB -powered optical
characterization tool for in  -field applications.

ThetaMetrisis S.A. © 202 4 www.thetametrisis.com
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Film Metrology and More
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FEATURES

Dynamic measurements
Measurement of n & k, color

O O O O o

Free of-charge Software update

Single-click analysis (no need for initial guess)

Multiple installations for off -line analysis

1977.47nm

Hm( trisis

V]
g "

SPECIFICATIONS

Thickness range

Refractive Index calculation
Thickness Accuracy*
Thickness Precision*
Thickness stability**
Sample size

Spectral Range

Working distance

Spot size

Light Source

Wavelength resolution
Number of Layers Measured
Measurement time (min)
A/D converter

API support

Power

Dimensions

Material Database

SW Characteristics

ACCESSORIES

At-the -Field adaptor:

Transmittance module:
thickness etc.

Manual X -Y stage:

FRMonitor v4.0 (free of charge updates) Full detailsare listedat t he

12nm 8 120>m
P (100nm min. thickness)
0.2% or2nm
0.02nm
0.05nm
1mm to 180mm and up
380nm & 1020nm
3mm-20mm
~350-400>m (diameter)
Hybrid (LEDs and incandescence lamp) 20000h (MTBF)
0.8nm
Max. 5 layers
10ms
16 bit
YES
USBO® supplied (USB 2.0/3.0)
300mm x 110mm x 40mm
> 800 different materials

rel ated

For measurements at the Pointof-Need.
For the measurement of transmittance & absorbance spectra of coatings, coating

For the characterization of coatings at multiple positions (manual movement)

[PRINCIPLE OFOPERATION

White Light Reflectance Spectroscopy (WLRS)

incident light* |

no phase change
measures the , ~

amount of light reflected from a film or a multilayer stack over a

spectral range, with the incident light normal (perpendicular) to the

sample surface.

The measured reflectance spectrum, produced by interference from
the individual interfaces is being used to determine the thickness,
optical constants (n & k), etc. of free-standing and supported (on
transparent or partially/fully reflective substrates) stack of films.

film

Substrate

_/

* Specifications are subject to change without any notice; ** Thickness range depends on the spectral range and refers to a sigle layer with refractive index ~1.5 over Si or similar substrate
** Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value over 15 days. Sample: 1micron Si©on Si wafer, Standard
deviation of 100 thickness measurements. Sample: 1micron Si@on Si wafer, 2*Standard Deviation of daily average over 15 days. Sample: 1micon SiO; on Si wafer.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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Film Metrology and More

FR-Ultra: wafer thickness measurement system

FR-Ultra is a unit dedicated
for the fast, accurate andnon-
destructive measurement of
thick and ultra-thick
semiconductor and
transparent layers.

FR-Ultra is a dedicated tool for the accurate
measurement of thick and ultra-thick layers from
semiconducting and/or dielectric materials. Thanks
to its advanced optics, FRUItra can measure either
smooth or rough films & substrates of very high
thickness.

Typical applications include:

Thickness measurement ofthick glasses (up to 2mm
in thickness either clear or haze)

Thickness measurement of wafers (e.g. Single or
Double Side Polished wafers up to 12in in diameter).
FRUltra can be easily integrated with Cartesianand

Polar stages for thickness mapping over large areas
APPLICATIONS

Univ. & Research labs

Semiconductors

Polymer & Resist

characterization

Dielectric characterizations

Hardcoat, Anodization,

And many mor efg
(contact us with your

requirements)

Wafer Thickness map (12inch Si wafer)

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGEL7
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Film Metrology and More

FEATURES = _ Bt

Single-click analysis (no need for initial guess)
Dynamic measurements

800+ materials

Multiple installations for off -line analysis

Free of-charge Software update

O O O O O

SPECIFICATIONS

Model NIR-N3 VIS/NIR
WL Range -nm 1280-1350 380-1000
Pixels 512 2048
Thick. Accuracy ™ 0.4% 0.2%
API support - -
Light Source SLED (internal)>150000h (MTBF) Tungsten, 2000h (MTBF)
Integration Time 5msec (min) 5msec (min)
Objective Lens 5X 10X 20X 5X 10X 20X
Thickness range (n=1.5) 10>m & 2mm 10>m 62 mm 10>m 6 1.9 mm 10>m & 2mm 10>mo2mm  10>m 6 1.9 mm
Si Thickness range (n=3.5) 7>m 8 Imm 7>m 61 mm 7>m 8 0.9mm 7>m 6 Imm 7>m 61 mm 7>m 6 0.9mm
Spot size 40>m 18>m 12>m 40>m 18>m 12>m
Nominal WD 45mm 34mm 31mm 45mm 34mm 31mm
WD tolerance @100 >m 16mm 4mm 1.2mm 16mm 4mm 1.2mm
WD tolerance @500 >m 4mm 1.2mm 0.8mm 4mm 1.2mm 0.8mm
Material Database > 800 different materials
Dimensions/Weight 39x32x22cm (LxWxH), BKg (stage excluded)
Power 110Vv/230V, 50-60Hz, 50W 110Vv/230V, 50-60Hz, 30W
SW Characteristics FRMonitor v4.0 (free of charge Updates)

ACCESSORIES

Camera Optical module for visualization of the area under characterization and measurement spot
Stage XY-A200 (200mm travel) or R$p-150 (300mm diameter) stage for wafer mapping

/PRINCIPLE OFOPERATION

White Light Reflectance Spectroscopy (WLRS) measures the amount of
light reflected from a film or a multilayer stack over a spectral range, with
the incident light normal (perpendicular) to the sample surface.

The measured reflectance spectrum, produced by interference from the
individual interfaces is being used to determine the thickness, optical
constants (n & k), etc. of free-standing and supported (on transparent or

partially/fully reflective substrates) stack of films. /

incident light* 2 phase change

film

Substrate

“ Specifications are subject to change without any notice;
** Measurement on 100>m DSP Si wafer. Values correspond to the criterion of keeping the measured thickness value within the accuracy range (0.4%)
*** Measurement on 500>m DSP Si waferValues correspond to the criterion of keeping the measured thickness value within the accuracy range (0.4%)

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGEL8
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Film Metrology and More

FR-Mini: Tool for university labs

FR-Mini is a compact unit
especially designed for usage
at university educational and
research laboratories for the
fast, accurate and non
destructive characterization of
a wide range of diverse
coatings.

With FR-Mini the user can
easily perform reflectance
and/or transmittance
measurements in a wide
spectral range as well.

APPLICATIONS

Univ. & Research labs
Semiconductors (Oxides,
Nitrides, Si, Resists, etc.)
MEMS devices
(Photoresists, Si
membranes, etc.)

Solar cells

Polymer coatings,
adhesives, etc.

And many mor ¢

(contact us with your
requirements)

FR-Mini platform is designed to provide state -of-the
art characterization of films (either supported on
reflective and transparent substrates or un-supported
films (e.g. PET foils) in a wide thickness range eithel
for single or multi -layer stacks

The tool is equipped with stabilized tungsten light
source that ensure long operational lifetime without
the need for frequent referencing.

FRMini is controlled by the same software, (FR
Monitor 4.0) used for more advanced FR-tools and is
loaded with extremely large materials database and
supports either static or dynamic measurements.

The tool is connected with any modern Windows PC
through USB port. The setup lasts few minutes only
and the user can operate the tool immediately without

any particular knowledge of optics.

FRMini can be employed in a wide range of diverse
applications, such as: Film thickness, Refractive Index
Transmittance, Reflectance, and many more.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGEL9
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FEATU R ES ae ‘ ; “’7‘7 47nm

Single-click analysis (no need for initial guess)
Dynamic measurements

Measurement of n & k

Multiple installations for off -line analysis

Free of-charge Software update

O O O O O

SPECIFICATIONS

Model VIS VIS/NIRLC VIS/NIR UV/NIRHR
WL Range -nm 400 6850 380-1050 380-1000 190-1100
# Pixels 512 1024 2048 2048
Min Thick -SiO2 20nm 15nm 15nm 1nm
Max Thick SiO 2 40um 50>m 90>m 100>m
n&k -Min. Thickness 500nm 100nm 100nm 50nm
Thick. Accuracy 4nm / 0.5% 3nm/0.4% 2nm/ 0.2% 1nm/0.2%
Thick. Precision *™ 0.2nm 0.1nm 0.05nm
Thick. stability *™ 0.2nm 0.1nm 0.05nm
Light Source Tungsten (internal), >3000h (MTBF)
Integration Time 10msec (min) 1msec (min) 5msec (min) 0.5msec (min)
Spot size Diameter of ~350-400>m (smaller spot size as option)
Material Database > 800 different materials
Dimensions/Weight 26x16x10cm (LxWxH), stage is not included
Weight 1.6Kg (stage is not included)
Power 110Vv/230V, 50-60Hz, 10W
SW Characteristics FRMoni tor v4.0 (free of charge updates) Full de

ACCESSORIES

Focusing module Optical module attached on the reflection probe for <100 >m diameter spot size
Film/Cuvette kit Transmission measurements of films or liquids in standard cuvettes

Contact probe Thickness & optical measurements of coatings in the field. Ideal for curved surfaces
Microscope Microscope-based reflectance and thickness measurements with high lateral resolution
Manual X -Y stage Manual X-Y stage for measurements over an area of 25x25mm/100x}0mm/ 200x200mm

[PRINCIPLE OFOPERATION - T

incident light*

White Light Reflectance Spectroscopy (WLRS) measures the amount
of light reflected from a film or a multilayer stack over a spectral range,
with the incident light normal (perpendicular) to the sample surface. The
measured reflectance spectrum, produced by interference from the
individual interfaces is being used to determine the thickness, optical
constants (n & k), etc. of free-standing and supported (on transparent or e e
partially/fully reflective substrates) stack of films. J

film

Substrate

“ Specifications are subject to change without any notice; ** Thickness range depends on the spectral range and refers to a sigle layer with refractive index ~1.5 over Si or similar substrate
** Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value over 15 days. Sample: 1micron Si©on Si wafer, Standard
deviation of 100 thickness measurements. Sample: 1micron Si@on Si wafer, 2*Standard Deviation of daily average over 15 days. Sample: 1micon SiO; on Si wafer.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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Micro-Spot Tools

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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Film Metrology and More

FR-uProbe: Extend your microscope in a powerful
film thickness measurement tool

FR-uProbe : the stand-alone
tool for applications that

require spot size as small as
very few microns, e.g. micro

patterned surfaces, samples
that exhibit a high level of

scattering light and

numerous others.

With FR-uProbe, local film
thickness, optical constants,
reflectance, transmission,
and absorbance
measurementsin Vis/NIR, is
just a matter of a click.

APPLICATIONS

Univ. & Research labs
Semiconductors (Oxides,
Nitrides, Si, Resists, etc.)

FR-uProbe, simply attaches to the C-mount adapter
of most commercially available optical microscopes
MEMS devices (reflectance and / or transmittance) and provides:
(Photoresists, Si 0 Realtime spectroscopic measurements at the
membranes, etc.) wavelength range supported by the microscope
LED o Film thickness, optical properties, non-uniformity
Data Storage measurements

Anodization o Imaging with an integrated, USB connected and
Hard/Soft coatings on high-resolution & quality color camera

curved substrates o Unaffected performance of the microscope itself
Polymer coatings,
adhesives, etc.
Biomedical (parylene,
balloon wall thickness,
etc.)

And many mor

The spot size, the area from which the reflectance or
trasnmittance signal is collected is defined by the
aperture size and objective lens magnification and
can be as small as 2m.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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Film Metrology and More

FEATURES

Single-click analysis (no need for initial guess)
Dynamic measurements

Measurement of n & k, color

Multiple installations for off -line analysis

Free of-charge Software update

O O O O ©o

SPECIFICATIONS

FR-uProbe FR-uProbe-LC
Microscope Reflectance/Transmittance trinocular
Spectral Range (depends on light source) 400nm 8 1000nm 400nm 6 1000nm
# Pixels 3648 1024
Thickness range (5X objective lens) 15nm 6 90>m 20nm-50>m
Thickness range (10X objective lens) 15nm 6 80>m 20nm 0 45>m
Thickness range (20X objective lens) 15nm 6 50>m 20nm 6 30>m
Thickness range (40X objective lens) 15nm 0 25>m 20nm 0 15>m
Refractive Index calculation P /min. thickness: 100nm P /min. thickness: 100nm
Thickness Accuracy** 0.2% or 2nm 0.3% or 3nm
Thickness Precision** 0.02nm 0.05nm
Thickness stability** 0.05nm 0.07nm
Camera 2M/5M pixels 2M/5M pixels
Working distance Defined by objective lens
Internal Light source Stabilized tungsten halogen, MTBF >3000h with filter holder (OPTIONAL)
Mi croscopeds Light sour Mi croscopeds | ight source (tun
Wavelength resolution 0.8nm 1.5nm
A/D converter 16 bit
FR-API YES NO
Power USBG (external light source), 110V/230V, 50-60Hz, 20W (internal light source)
Dimensions 220x160x95mm (Spectrometer) & 227x107x51mm (microscope attachment)
Material Database > 800 different materials
SW Characteristics FRMonitor v4.0 (free of charge updates

The measurementarea {he area from which the reflectance or transmittance signal is collected) is
relative to the micr os ERURrécsbpethyg seae $tandarl agariessizesaret t h e
500>m, 250>m, 100>m. Apertures with size 150>m and 50>m are also available upon request

Objective Lens Spot Size (>m)
500 >m Aperture 250 >m Aperture 100 >m Aperture
5x 100 >m 50 >m 20>m
10x 50 >m 25>m 10 >m
20x 25>m 14 >m 5>m
50x 10 >m 5>m 2>m

PRINCIPLE OFOPERATION

White Light Reflectance Spectroscopy (WLRS) measures the amount
of light reflected from a film or a multilayer stack over a spectral range,
with the incident light normal (perpendicular) to the sample surface.

The measured reflectance spectrum, produced by interference from the
individual interfaces is being used to determine the thickness, optical
constants (n & k), etc. of free-standing and supported (on transparent or
partially/fully reflective substrates) stack of films. j

incident light* | o~ no phase change

film

Substrate

* Specifications are subject to change without any notice; ** Thickness range depends on the spectral range and refers to a sigle layer with refractive index ~1.5 over Si or similar substrate **
Measurements compared with NIST wafersand calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value over 15 days. Sample: 1micron Sifon Si wafer,
Standard deviation of 100 thickness measurements. Sample: 1micron Si@on Si wafer, 2*Standard Deviation of daily average over 15 days.Sample: 1micron SiQ on Si wafer.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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With FR-Mic, local
measurement of film
thickness, optical constants,

reflectance, transmission,
and absorbance across any
spectral regime within UV /
VIS / NIR spectral range, is
just a matter of a click.
FRMic can be mounted
either on FRpRo units or
over external manual or
motorized stages when
large surfaces need to be
characterized.

APPLICATIONS

Univ. & Research labs
Semiconductors (Oxides,l FR-Mic is the modular optical column for fast &

Nitrides, Si, Resists, etc.) accurate coating characterization applications that
MEMS devices require spot size as small as few micrometers .
(Photoresists, Si Typical examples include (but not limited to): micro-
membranes, etc.) patterned surfaces, rough surfaces and numerous
LEDs, VCSELs others. It can be combined with a wide range of
Dl §torage computer controlled XY and R¢ stages, allowing the
Anodization . . . .
automated thickness & optical properties mapping of

Hard/Soft coatings on ]
samples fast, easily and accurately.
curved substrates

Polymer coatings, _ _
adhesives, etc. FR Mic provides:

Biomedical (parylene, 0 Realtime spectroscopic measurements
balloon wall thickness, etcl] 0 Film thickness, optical properties, non-uniformity
And many morf measurements, thickness mapping
(contact us with your o Imaging with an integrated, USB connected and
requirements) high-quality color camera
o Numerous user-friendly functions e.g. Click2Move,
Measurement scale.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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FEATURES

Single-click analysis (no need for initial guess)
Dynamic measurements

Measurement of n & k, color

Multiple installations for off -line analysis

Free of-charge Software update

O O O O ©o

SPECIFICATIONS

Model UVIVIS UVINIR -EXT  UVINIR-HR D UVINIR VIS/NIR D VIS/NIR NIR NIR-N2
Spectral Range (nm) 20006 850 200 61020 200-1100 2006 1700 380 61020 380 6 1700 900 6 1700 900 - 1050
Spectrometer Pixels 3648 3648 2048 3648 & 512 3648 3648 & 512 512 3648

4>mdlmm SiO;

5X- VIS/NIR 4nm 6 60>m 4nm 8 70>m 4nm 8 90>m 4nm 6 150>m 15nm & 90>m 15nma150>m 100nm-150>m .
400>m Si**max

10X-VIS/NIR

10X-UV/NIR* 4nm &8 50>m 4nm 6 60>m 4nm 6 80>m 4nm 8 130>m 15nm 6 80>m 15nma130>m  100nmad130>m [¢)
Thr::”gss 15% UV/NIR*  4nm340>m  4nm350sm  4nm3505m  4nm 61205m 3 3 100nm-100>m 5
’ 2200;_ LY\I/?IGT};R* 4nm & 25>m 4nm 6 30>m 4nm & 30>m 4nm ¢ 50>m 15nm 6 50>m 15nm & 60>m 100nm 6 60>m [¢)
40X- UVINIR *  4nm 8 4>m 4nm & 4>m 4nm 8 5>m 4nm 6 6>m <] (<] 4 4]
50X- VIS/NIR ¢} <] <] <] 15nm & 7>m 15nm & 8>m 100nm 8 8>m 4]
Min. Thickness for n & k 50nm 50nm 50nm 50nm 100nm 100nm 500nm 4]
FR-API YES YES NO YES YES YES NO YES
Thickness Accuracy ** 0.2% or 1nm 0.2% or 2nm 3nm or 0.3%
Thickness Precision ** 0.02nm 0.02nm <lnm 5nm
Thickness stability ** 0.05nm 0.05nm <lnm 5nm
Light Source (Not Included ) Balanced Deuterium & Halogen (internal), 2000h (MTBF) Halogen (internal), 3000h (MTBF)
Material Database > 800 different materials
SW Characteristics FRMonitor v4.0 (free of charge updates) Full detailsare listedat t he r el ated catalog

The measurement area (the areafrom which the reflectance or transmittance signal is collected) is
relative to the objective lens and the FR-Micd s a p e r.Standaxd apertures sizes are: 506m, 250>m,
100>m. Apertures with size 150>m and 50>m are also available upon request.

Objective Lens Spot Size (>m)
500 >m Aperture 250 >m Aperture 100 >m Aperture
5x 100 >m 50 >m 20>m
10x 50 >m 25>m 10 >m
20x 25>m 14 >m 5>m
50x 10>m 5>m 2>m

/PRINCIPLE OFOPERATION 190" p |
/ no phase change

incident light*

White Light Reflectance Spectroscopy (WLRS) measures the
amount of light reflected from a film or a multilayer stack over a

spectral range, with the incident light normal (perpendicular) to the

sample surface.

The measured reflectance spectrum, produced by interference from
the individual interfaces is being used to determine the thickness,
optical constants (n & k), etc. of free-standing and supported (on — .
transparent or partially/fully reflective substrates) stack of films. Tmm— /

air

film

Substrate

“ Specifications are subject to change without any notice; ** Thickness range depends on the spectral range and refers to a sigle layer with refractive index ~1.5 over Si or similar substrate
** Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value over 15 days. Sample:3mSiO; on Si, Standard deviation of
100 thickness measurements. Sample: #mSiO; on S, 2*Standard Deviation of daily average over 15 days. Sample: 1micron Si@on Si wafer.*** For Double Side Polished Si wafer
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Wafer Tools
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FR-Scanner
mapping

B 1-Bp150: Automated wafer

FR-Scanner AlliInOne : the
tool for automatic
characterization of films and
coatings on wafers, masks or
other substrates.

FR Scanner is the ideal tool
for the fast, accurate and
non-destructive mapping of
film properties: thickness,
refractive index, uniformity,
color etc.

Wafers of any diameter
(300mm max) and shape can
be accommodated on the
vacuum chuck.

FR-Scanner-AlO-R¢ 150 operates in Polar
Coordinates with unparalleled speed and accuracy in
both radius & angle. Accurate reflectance data with
high repeatability are recorded, making FR-Scanner
the ideal tool for at -line and on-line characterization
of films on wafers / other substrates at processing
facilities.

It is offered in a wide range of configurations for the

characterization of films as thin as few nanometers
and thick as several hundreds of microns and is
accompanied with a dedicated S/W for daily routine

APPLICATIONS

0 Semiconductor
Manufacturing
(Photoresists, dielectrics,
poly- Si, aSi, DLC,
photonic multilayer

structures)

PV Industry

Univ. & Research labs
Liquid Crystal Display
Optical Coatings
Polymers

MEMS and MOEMS
Substrates: transparent
(glass, quartz, etc.)and
semi-transparent

use. FRScanner provides excellent performance in
terms of accuracy, precision, reproducibility and long-
term stability.

The FR ScannerAlO-Rp 150 platform is offered in a
very wide range of implementations covering a wide
spectral range (200-1700nm) and thickness range.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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FEATURES
o Single-click analysis (no need for initial guess)
o0 Dynamic measurements
0 Measurement of n & k, color
o Multiple installations for off -line analysis
o Free of-charge Software update

SPECIFICATIONS

Model UV/VIS  UVINIR -EXT UVINIR-HR D UV/NIR VIS/NIR D Vis/INIR NIR RED/NIR NIR-N1 NIR-N2 NIR-N3 NIR-N4
WL Range -nm 200 8 850 200 81000 190-1100 20081700 38081020 38081700 90038 1700 600-850 850-1050 900- 1050 1280-1350 1520-1580
Pixels 3648 3648 2048 3648 & 512 3648 3648 & 512 512 3648 3648 3648 512 512
Min Thick -SiO2 3nm 3nm 3nm 3nm 15nm 15nm 50nm 600nm 1>m 4>m 12>m 20>m
Max Thick SiO 2 80>m 90>m 100>m 250>m 100>m 250>m 250>m 300>m 500>m imm 2mm 3mm
Max Thick -Si*** 300>m*** 400>m*** Imm*** 1.3mm***
n&k -Min Thick 50nm 100nm 100nm 500nm
Thick. Accuracy **  1nm/0.2% 1nm/0.2% 1nm/0.2% 1nm/0.2% 1nm/0.2% 2nm/0.2% 3nm/0.4% 25nm/0.2% 50nm/0.2% 50nm/0.2% 50nm/0.2% 50nm/0.2%
Thick. Precision** 0.05nm 0.05nm 0.05nm 0.1nm 5nm 5nm 5nm 5nm
Thick. stability ** 0.05nm 0.05nm 0.05nm 0.15nm 5nm 5nm 5nm 5nm
Light Source Internal Deuterium & Halogen, 2000h (MTBF) Halogen (internal), 3000h (MTBF)
Wafer size Wafers: 2in-3in-4in-6in-8in-300mm***
Scanning Speed 120meas/ min (88606 wafer size)
Spot size Diameter of 350um (smaller spot size options are available uponrequest)
R/Angle resolution 5>m/0.10
Dimensions -mm 600L x 460W x 350H
Power 110V/230V, 50-60Hz, 300W
Material Database > 800 different materials
SW Characteristics FRMonitor v4.0 (free of charge updates) Full details at the relatedc at al ogds page

OPTIONS

R-axis: 200mm long linear axis for mapping of wafers with diameter up to 400mm .

Chucks: Standard chucks (4in, 6in, 8in, 12in) and multi wafer chucks (any size up to 200mm,
or any size up to 300mm), custom-designed chucks upon request

FR-Mic: For characterization of patterned wafers with small spot-size

(PRINCIPLE OFOPERATION 180° phase chan
/ no phase change

incident light*

White Light Reflectance Spectroscopy (WLRS) measures the
amount of light reflected from a film or a multilayer stack over a

spectral range, with the incident light normal (perpendicular) to the

sample surface.

The measured reflectance spectrum, produced by interference from
the individual interfaces is being used to determine the thickness,
optical constants (n & k), etc. of free-standing and supported (on

transparent or partially/fully reflective substrates) stack of films.

air

film

Substrate

*normally incident-angle shown for clarity

%

Specifications are subject to change without any notice. True XY scanning is also possible through customrmade configuration ** Measurements compared with a calibrated spectroscopic

ellipsometer and XRD, Average of standard deviation of mean value over B days. Sample: 1micron SiQ on Si wafer, Standard deviation of 100 thickness measurements. Sample: 1micron Si©
on Si wafer, 2*Standard Deviation of daily average over 15 days. Sample: 1micron Si@on Si wafer.*** For Double Side Polished Si wafers™’Stage for 450mm wafers is also available upon
request.
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FR-Scanner AlO-Mic-R¢$150: Automated wafer
mapping with >m lateral scale spot

FR-Scanner-AlO-Mic -
R¢$ 150 is a holistic platform
for the fully -automated in-
depth characterization of
patterned single and
multilayer  coatings  on
wafers. Wafers of any
diameter (300mm max) and
shape can be
accommodated on the
vacuum chuck.
The tool is offered in an
endless range of optical
configurations within the -
200-1700nm spectral range. FR-Scanner-AlO-Mic-R$150 is the modular
platform that integrates in one unit state-of-the-art
optical, electronic, and mechanical modules for the
characterization of patterned thin and thick films.
The wafer is mounted on a vacuum chuck and the
characterization is performed by a powerful optical
0 Semiconductors (Oxides,§  module with a spot size as small as a few
Nitrides, S, Resists, efc.) micrometers. The motorized and with ultra-high
MEMS devices - - .
_ _ precision & repeatability R¢ stage provides coverage
(Photoresists, Si . . .
e I —. of every pointon a yvafer with dlarpeter up to 300mm.
LEDs, VCSELS FR ScannerAlO-Mic-R¢ 150 provides:
Data Storage o Realttime spectroscopic reflectance measurements
Polymer coatings, o Film thickness, optical properties, non-uniformity
adhesives, etc. measurements, thickness mapping
And many morj o0 Imaging with integrated, and high -quality color
(contact us with your camera
requirements) 0 Wide range of statistics for the parameters under
characterization
0 Semtautomatic pattern alignment capability for
mapping of periodic small patterns
o Unique S/W features such as: Click2ZMove, Scale ba

APPLICATIONS
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FEATURES

o Single-click analysis (no need for initial guess)
o Dynamic measurements

o Optical parameters (n & k, color)

0 Accurate Click to move operation

0 Build-in alignment operation

o Multiple installations for off -line analysis

SPECIFICATIONS

Model UV/VIS UV/NIR-EXT  UVINIR-HR D UV/NIR VIS/INIR D VISINIR NIR NIR-N2
Spectral Range (nm) 200 3 850 200 31000 200-1100 2003 1700 380 31020 37081700 900 3 1700 900 - 1050
Spectrometer Pixels 3648 3648 2048 3648 & 512 3648 3648 & 512 512 3648
5X- VIS/NIR 4nm 8 60>m 4nm 8 70>m 4nm & 100>m 4nm 8 150>m 15nm 8 90>m 15nma150>m 100nm-150>m 4>m & Imm
10X-VIS/NIR 4nm 4 50>m 4nm 6 60>m 4nm 6 80>m 4nm 6 130>m 15nm 6 80>m 15nmd130>m  100nmd130>m ¢}
10X-UV/NIR*
Thickness — jex. Uy/NIR*  4nmsaosm  4nmasem  4nmasem  4nmd120om 3 3 100nm-100>m 3
range
(SiOZ) 20X VIS/NIR 4nm & 25>m 4nm & 30>m 4nm & 30>m 4nm & 50>m 15nm 8 50>m 15nm 8 60>m 100nm 6 60>m 3
20%- UVINIR *
40X- UVINIR* 4nm & 4>m 4nm 8 4>m 4nm 8 5>m 4nm & 6>m 3 3 <} <]
50X%- VIS/NIR <] <] 8 <] 15nm & 7>m 15nm & 8>m 100nm & 8>m 8
Min. Thickness for n & k 50nm 100nm 100nm 500nm )
Thickness Accuracy ** 0.1% or 1nm 0.2% or 2nm 3nm or 0.3%
Thickness Precision ** 0.02nm 0.02nm <lnm 5nm
Thickness stability ** 0.05nm 0.05nm <lnm 5nm
Light Source Deuterium & Halogen Halogen (internal), 3000h (MTBF)
R/Angle resolution 5>m/0.1°
Wafer size 2in-3in-4in-6in-8in-300mm
Scanning Speed 100meas/ min (868 wafer size)
Tool footprint / Weight 650x500mm / 45Kg
Power 110V/230V, 50-60Hz, 350W
Material Database > 800 different materials
SW Characteristics FRMonitor v4.0 (free of charge updates) Full details
The spot size depends on to the Objective Lens Spot Size
. . . ificati > | S > | S > | S
objectlve lens and the aperture size Magnification 500>Y ! LJSN 250>Y ! LJS 100>Y I LJSI
5x mnn >Y n >Y HA >Y
Standard apertures are: 500-m, 250>m, P
100 150 450 10x pn >Y Hp >Y Mn >Y
> > >
m ( 50>m and 50>m apertures are 20x Hp >Y 14> Y po>Y
available upon request. 50x MA >Y po>Y W o>Y

[PRINCIPLE OFOPERATION R

White Light Reflectance Spectroscopy (WLRS) measures the incident light* o D S
amount of light reflected from a film or a multilayer stack over a 7
spectral range, with the incident light normal (perpendicular) to the

sample surface.

The measured reflectance spectrum, produced by interference from
the individual interfaces is being used to determine the thickness,
optical constants (n & k), etc. of free-standing and supported (on e
transparent or partially/fully reflective substrates) stack of films. J

air

film

Specifications are subject to change without any notice. ** Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value over
15 days. Sample: 1micron SiQ on Si wafer, Standard deviation of 100 thickness measurements. Sample: 1micron Si©on Si wafer, 2*Standard Deviation of daily average over 15 days. Sample:
1micron SiOz on Si wafer.*** For Double Side Polished Si wafers™*Staae for 450mm wafers is also available upon request.
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FR-Scanner-AlO-Mic-XY200: Automated & Fast
mapping of films in the micron lateral scale

FR-Scanner-AlO-Mic - XY200

is a holistic platform for the

fully-automated in-depth
characterization of patterned
single and multilayer coatings
on wafers. It provides 200mm
of travel along X and Y axes
and is suitable for accurate
measurements  while  the
sample is secured on the stage
through vacuum.

The tool is offered in an

endless range of optical _ _
configurations within the 200 - FR-Scanner-AllinOne -Mic-XY200 integrates under

1700nm spectral range. the same roof state-of-the-art optical, electronic, and
mechanical modules for the accurate & precise
characterization of patterned films. Typical examples
include (but are not limited to): micro -patterned
surfaces, rough surfaces, and numerous others.
The wafer isplaced on a vacuum chuckthat supports
any wafer size up to 200mm diameter and is equipped
with reflectance standards. The characterization is
Univ. & Research labs performed by a powerful optical module with a spot
Semiconductors (Oxides, B ;¢ a5 small as a few micro ns. The motorized XY
illdes S"_ REEES, Gl stage provides travel of 200mm on each axis with
MEMS de.wces : unprecedented speed, accuracy & repeatability.
(Photoresists, Si RN _
membranes, etc.) FR—Scan.neFAIO-Mlc-XY.ZOO provides:
LEDs, VCSELS o Realttime spectroscopic reflectance measurements
Data Storage o Film thickness, optical properties, non-uniformity
Polymer coatings, measurements, thickness mapping
adhesives, etc. o Imaging with integrated high-quality color camera
And many mor 48 o Wide range of statistics for the parameters under
(contact us with your characterization
requirements) 0 Semtautomatic pattern alignment capability for
mapping of periodic small patterns

o Unique S/W features such as: Click2Move, Scale ba

APPLICATIONS
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FEATURES

O O O O O O

Single-click analysis (no need for initial guess)
Dynamic measurements

Optical parameters (n & k, color)

Click2Move & Pattern alignment functions
Multiple installations for off -line analysis

Free of-charge Software update

SPECIFICATIONS

Model UVIVIS UVINIREXT UV/NIRHR D UV/NIR VIS/NIR D VIS/NIR NIR NIRN2
Spectral Range (nm) 200¢ 850 20061000 190-1100 200¢ 1700 3801020 370¢ 1700 900¢ 1700 900- 1050
Spectrometer CCICMOSImage sensn 16 bit A/D
Spectrometer Pixels 3648 3648 2048 3648 & 512 3648 3648 & 512 512 3648
5% VIS/NIR 4nmgc n> 4nmgT n>) 4nm¢8n>Y 4nmgmp n > 15nmgdpn > Y 15nmcmp a1 > 100nmmp 1> 4>m¢lmm
11(?)):[]/\'/?[(]’\#5* 4nm¢p N> 4nmgc n>)Y 4nm¢g65> Y 4nmgmo n > 15nmgy n > Y 15nnmglo a1 > Y100nnmgM o n >t q
Thickness
range 15% UV/NIR* 4nmc¢n n> 4nmgp n>) 4nmgp n > ) 4nm¢mMH n > 15nmgc nnw q 100nm100>m q
(SiQ) Zzo?l}/\lllslf:l\gi 4nm¢H p > 4nm¢go n>)Y 4nmgo n >N 4nmgp n >N 15nmgp n >N 15nm¢gce n > Y 100nm¢gce n > q
40% UVINIR *  4nmg¢n>Y 4nmgn>Y 4nm¢p>Y 4nmgc > Y C C C C
50% VIS/NIR C S S C 1B5nmgT > Y  15nmgy > Y 100nmgy > Y C
Min. Thickness for n & k 50nm 100nm 100nm 500nm q
Number of layers Simultaneousneasurement of 4 layemwith adequate refractive index contrast
Thickness Accuracy ** 0.2% or 1nm 0.2% or 2nm 3nm or 0.3%
Thickness Precision ** 0.02nm 0.02nm <lnm 5nm
Thickness stability ** 0.05nm 0.05nm <lnm 5nm

Light Source
Microscope module
Stageresolution
Stage repeatability
Absolute accuracy
Wafer size
Scanning Speed

OPTIONS

FR-AutoFocus

FR-FilterWheel

Deuterium & Haloge(internal), 2000h (MTBF)

Halogen (internal)
Microscope colummvith 2MP/5MPcolor image sensor with wide observation area
Better than0.5>m
+2>m (bi-directional)
+3>m
2in-3in-4in-6in(150mm)8in(200mm)and of any shape up to 200mm

49measP0secd y QQ 6+ FSNJ aAl So

100mm long linear axis for autofocus with two modes of operation: Image focus
(contrast) / Reflectance intensity

Motorized filter wheel module fully computer controlled with slots for
dimensions: diameter of 1linch (clear aperture 23mm).

8 filters: filter

FR-AutoTurret Motorized and computer -controlled turret that can accommodate 4 objective
lenses:typical switching speed between lenses of 2.0-3.0sec.

Lenses Long Working Distance VIS/NIR lenses 5X, 10X, 20X, 40X, 50X
Reflective UV/NIR lenses: 10X, 15X20v, 25X, 40X

Pump Low-noise vacuum pump with 2.5L/min and degree of vacuum -60kPa.

Chucks a) Single diameter wafer chucks @in, 6in, 200mm) b) Photomask chuck (6in) with
reference area c) Multiwafer chuck (100mm, 150mm, 200mm and irregular shape
pieces) with reference and dark areas for automated baseline

Endosure Enclosure to house the tool, with interlock to activate the shutter or shut-down the

lamp when the door to load the wafer opens

Specifications are subject to change without any notice. True %Y scanning is also possible through custommade configuration ** Measurements compared with a calibrated spectroscopic
ellipsometer and XRD, Average of standard deviation of mean value over B days. Sample: 1micron SiQ on Si wafer, Standard deviation of 100 thickness measurements. Sample: 1micron Si©
on Si wafer, 2*Standard Deviation of daily average over 15 days. Sample: 1micron Si@ on Si wafer. *** For Double Side Polished Si wafers™Stage for 450mm wafers is also available upon

request.
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The measurement area (the area from which the reflectance signal is collected) is relative to the objective
lens and the aperture size Standard aperture sizes are: 506m (square), 250>m (square), 150>m (square),
100>m (square), with the 250>m be the default one.

Additional aperture size upon request is: 50>m (square)

Objective Lens Spot Size
Magnification WD (mm) 500 >m Apertrture 250 >m Aperture (std) 150 >m Aperture 100 >m Aperture
5x 45 100 >m 50 >m 30 >m 20>m
10x 34 50 >m 25>m 15>m 10 >m
20x 31 25>m 14 >m 8>m 5>m
50x 20 10 >m 5>m 3>m 2>m
Power Requirements Single-phase 96-230V, 5A@100V, 2A@220V
Tool dimensions / 800(W) x 600 (D) x 850mm (H)/ 90Kg
Material Database > 800 different materials
SW Characteristics FRMonitor v4.0 (free of charge updates) F

2D thickness map 3D thickness map

PRINCIPLE OFOPERATION

White Light Reflectance Spectroscopy (WLRS) measures the  incidentiignt | i i
amount of light reflected from a film or a multilayer stack over a i ’
spectral range, with the incident light normal (perpendicular) to the
sample surface.

The measured reflectance spectrum, produced byinterference from
the individual interfaces is being used to determine the thickness,
optical constants (n & k), etc. of free-standing and supported (on
transparent or partially/fully reflective substrates) stack of films. /

film

Substrate
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FR-Scanner-AlO-Mic-XY300: Automated & Fast
mapping of films in the micron lateral scale

FR-Scanner-AlO-Mic-XY300

is a holistic platform for the
fully-automated in-depth
characterization of patterned
single and multilayer coatings
on wafers. It provides true
300mm of travel along X and Y
axes and is suitable for
accurate measurements while
the sample is secured on the
stage through vacuum.

The tool is offered in a wide
range of optical configurations

within -~ the ~ 200-1700nm FR-Scanner-AlllnOne -Mic-XY300 integrates under the
spectral range. same roof state-of-the-art optical, electronic, and
mechanical modules for the accurate & precise
characterization of un-patterned and patterned films (e.g.
micro-patterned surfaces, rough surfaces,etc.).
The wafer is placed on a vacuum chuck(wafer sizewi t
300mm diameter) and equipped with reflectance standards.
The characterization is performed by a powerful optical
module with a spot size as small as a few >m. The
Semiconductors (Oxides, motorized XY stage provides 300mm travel on each axis with
Nitrides, Si, Resists, etc.) unprecedented speed, accuracy &repeatability.
Wafer thickness
MEMS devices (solar-cells, FR ScannerAlO-Mic-XY300 provides:
a-Si membranes, etc.) o Realtime spectroscopic reflectance measurements
Univ. & Research labs o Film thickness, optical properties, non-uniformity
Liquid Crystal displays measurements, thickness mapping
Optical coatings (e.g. o Imaging with an integrated, USB-connected, and high-
medical devices) quality color camera
Polymer coatings, o Wide range of statistics for the parameters under
adhesives, etc. characterization
And many mor g o Semiautomatic pattern alignment capability for mapping

(contact us with your of periodic small patterns

requirements) o Unique S/W features such as: Click2ZMove, Scale bar

APPLICATIONS
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FEATURES

Single-click analysis (no needfor initial guess)
Dynamic measurements

Measurement of optical parameters (n & k, color)
Click2Move & Pattern alignment functions

History and Multiple installations for off -line analysis
Free of-charge Software update

O O O O O O

SPECIFICATIONS

Model UVIVIS UV/NIR -EX UV/NIR -HR D UV/NIR VIS/NIR D VIS/NIR NIR NIR-N2 NIR-N3
Spectral Range (nm) 200 6 850 200 61000 200-1100 2006 1700 370 61020 3706 1700 9006 1700 900 - 1050 1280-1350
Spectrometer CCD image sensor
Spectrometer Pixels 3648 3648 2048 3648 & 512 3648 3648 & 512 512 3648 512
5X- VIS/NIR 4nm 8 60>m 4nm &70>m  4nm 8100>m  4nm §150>m  15nm & 100>m  15nm&l50>m  100nm-150>m  4>m § Imm  10>m & 2mm
fg;(—_l\‘l/\llslll\l'\lllli 4nm 850>m 4nmd60>m  4nm d80>m  4nm 130>m  10nm 6 80>m 15nmaé130>m  100nmd130>m [¢] 10>m 6 2mm
Thickne
ss range 15X- UV/NIR * 4nm 840>m  4nm &50>m  4nm 350>m  4nm 8 120>m ] 3 100nm-100>m 3
(SiOZ) 20X- VISINIR 4nm 825>m  4nm &30>m  4nm 6 30>m 4nm & 50>m 10nm 8 50>m 15nm 8 60>m 100nm 8 60>m l¢) 12>m 8
20X- UV/NIR * 1.9mm
40X- UVINIR * 4nm d4>m  4nm 8 4>m 4nm 8 5>m 4nm 8 6>m 5} 5} 5} 5}
50X- VIS/NIR <} s} s} <} 10nm & 7>m 15nm & 8>m 100nm & 8>m 5}

Thicknes 5X 2-450>m 7>m-1mm
S range 10X 7>m-1mm
(Si, DSP) 20X 7>m-0.9mm

Min. Thickness for n & k 50nm 50nm 50nm 50nm 100nm 100nm 500nm <}
Number of layers Simultaneous measurement of 5 layers with adequate refractive index contrast
Thickness Accuracy ** 0.1% or 1nm 0.2% or 2nm 3nm or 0.3% 0.4%
Thickness Precision ** 0.02nm 0.02nm <lnm 5nm
Thickness stability ** 0.05nm 0.05nm <lnm 5nm
Light Source Deuterium & Halogen (internal), 2000h (MTBF)with Halogen, 3000h MTBF (internal)with computer - SLED MTBF>150000h
computer-controlled shutter controlled shutter computer-control shutter
Microscope module Microscope column with 2MP/5MP color image sensor with wide observation area
Stage Resolution: Better than 0.5>m, Repeatability: +2>m (bi-directional) Accuracy: £2>m
Wafer size 2in-3in-4in-6in(150mm)-8in(200mm) 8 12in(300mm) and of any shape up to 300mm, wafer placement repeatability <0.5mm
Scanning Speed 49meas/ 90sec (80606 wafer size)
OPTIONS
FRAULOF 100mm long linear axis for autofocus with two modes of operation: Image focus (contrast) / Reflectance
-AUtorocus intensity
Rotation Module Motorized stage providing very high resolution & accuracy

Motorized filter wheel module fully computer controlled with slots for 12 filters: filter dimensions:
diameter of 0.5inch, up to 6 filters (linch)

Motorized and computer -controlled turret that can accommodate 4 objective lenses: typical switching
speed between lenses of 1.0-3.0sec.

Long Working Distance VIS/NIR lenses: 5X, 10X, 20X, 40X, 50X

Reflective UV/NIR lenses: 10X, 15X, 25X, 40X

Pump Low-noise vacuum pump with 2.5L/min and degree of vacuum -60kPa.

a) Photomask chuck (6in) with reference area c) Multiwafer chuck (100-300mm and irregular shape
pieces) with reference and dark areas for automated baseline

Enclosure Enclosure to house the tool, with interlock to activate the shutter when the door to load the wafer opens

FR-FilterWheel

FR-AutoTurret

Lenses

Chucks

Specifications are subject to change without any notice. True XY scanning is also possible through customrmade configuration ** Measurements compared with a calibrated spectroscopic

ellipsometer and XRD, Average of standard deviation of mean value over B days. Sample: 1micron SiQ on Si wafer, Standard deviation of 100 thickness measurements. Sample: 1micron Si©
on Si wafer, 2*Standard Deviation of daily average over 15 days. Sample: 1micron Si@ on Si wafer. *** For Double Side Polished Si wafers™Stage for 450mm wafers is also available upon
request.
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The measurement area (the area from which the reflectance signal is collected) is relative to the objective
lens and the aperture size. Standard aperture sizes are: 508m (square), 250>m (square), 150>m (square),
100>m (square), with the 250>m be the default one.

Additional aperture size upon request is: 50>m (square)

Objective Lens Spot Size
Magnification WD (mm) 500 >m Apertrture 250 >m Aperture (std) 150 >m Aperture 100 >m Aperture
5x 45 100 >m 50 >m 30>m 20>m
10x 34 50 >m 25 >m 15 >m 10 >m
20x 31 25>m 14 >m 8>m 5>m
50x 20 10 >m 5>m 3>m 2>m
Graphs 2D thickness maps, 3Dthickness maps
File Formats TXT, CSV,
Software Language English, Simplified Chinese, Japanese, Korean
Environmental Temperature: 1530°C, Relative Humidity: 35%65%
Vacuum -60kPa-100kPa
Power Requirements Single-phase 96-230V, 5A@100V, 2A@220V
Tool dimensions / 900(W) x800 (D) x1000mm (H) / 120Kg
Material Database > 800 different materials
SW Characteristics FRMoni tor v4.0 (free of charge updates) F

2D thickness map 3D thickness map

PRINCIPLE OFOPERATION

White Light Reflectance Spectroscopy (WLRS) measures the  incidentiight | 2 s
amount of light reflected from a film or a multilayer stack over a i ’
spectral range, with the incident light normal (perpendicular) to the
sample surface.

The measured reflectance spectrum, produced by interference from
the individual interfaces is being used to determine the thickness,
optical constants (n & k), etc. of free-standing and supported (on
transparent or partially/fully reflective substrates) stack of films. /

film

Substrate
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InLine Tools
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FR-InLine: Accurate InLine thickness measurement

FR-InLine is a modular &

expandable platform for the o
In-line non-contact
characterization of coatings
in the 3nm-1mm thickness

..’

7 g
range. !
FRInLine can provide real

time determination of several ]
parameters such as: :
reflectance & transmittance

spectra, thickness, colour, in a
wide range of diverse

PRI SEEITEE B FR-InLine is available in both half-width (for up to 4 -
The module comes witl

R N AR ey channels) and fullwidth (for up to 8 channels) 3U rack-
N R e ElC R ey mount chassis and characterize the coatings of interest
10/11. in real-time. The FRInLine offers the option for external

triggering, through standard 1/O, for s tart/stop/reset

functions. The measurement data are immediately
available for usage by other software for further tuning

of the production process. The module in easily installed
byend-user s engineer s.

Applications FR-InLine is accompanied with several accessoriessuch
Transparent and semi - as,: o
transparent coatings ATCP/IP communication
Coatings on glasses AReflection probes and fibers of any length and
Food industry configuration to support any particular need
Packaging AOptical modules (e.g. focusing lenses, kinematic
Adhesives holders) to assist the mounting of the probes over the
Flexible Electronics & production line

Displays
Other Industrial sites

é
(Contact us with your
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FEATURES

Single-click analysis (no need for initial guess)
Dynamic measurements

Measurement of n & k, color

Save images & videos for presentations

Free of-charge Software update

Hmemsis

O O O O ©o

MAXIMIZE PROCESS UPTIME & PRODUCT QUALITY
MINIMIZE RAW MATERIAL CONSUMPTION & COST

SPECIFICATIONS(STANDARD CONFIGURATIONS)

Model UV/IVIS UVINIR -EXT VIS/NIR NIR NIR-N1
WL Range -nm 2000 850 20001020 37001020 9000 1700 850-1050
Pixels 3648 3648 3648 512 3648
Thickness Range 3nm-80um 3nm-90um 15nm-90um 200um 1um-400um
n&k -Min. Thickness 50nm 50nm 100nm 500nm
Thick. Accuracy ™ 1nm/0.2% 1nm/0.2% 1nm/0.2% 3nm/0.4% 50nm /0.2%
Thick. Precision ™ 0.02nm 0.02nm 0.02nm 0.1nm
Thick. stability ™ 0.05nm 0.05nm 0.05nm 0.15nm
Light Source External Deuterium & Halogen, 2000h| Halogen (internal) 3000h (MTBF)
Integration Time 5msec (min) 5msec (min)
Spot size Diameter of 350um (smaller spot size options are available upon request)
Material Database > 700 different materials
Connectivity USB or TCP/IP
Power 100-240V 50-60Hz
. | roll speed: 5.6 mimin — S lRou ?peedi = n.ﬂsec. iy
25+ T PET
/! r._Jﬁ',,/ e 15.0 - ‘ | T
20 14.5 4 ‘
g E 14.0 ‘
< 154 2 1354 sty Ml N ”',‘ A A A A, W M
g -§ 13.04 2 il \ : . ‘U
£ 107 = 12,5 [ ‘ !
12.0 4 “ |
* 11.54 Ii ‘ :
a
T T s e [ S S S S S
Time (sec)
PRINCIPLE OFOPERATION [—
White Light Reflectance Spectroscopy (WLRS) measures the amount of ;
light reflected from a film or a multilayer stack over a spectral range, with
the incident light normal (perpendicular) to the sample surface.
The measured reflectance spectrum, produced by interference from the oo
individual interfaces is being used to determine the thickness, optical Substrate
constants (n & k), etc. of free-standing and supported (on transparent or T
partially/fully reflective substrates) stack of films. j

“ Specifications are subject to change without any notice; ** Thickness rangedepends orthe spectral range and refers to a single layer with refractive index ~1.5 over Si or similar substrate **
Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Average of standard deviation of mean value overl5 days. Sample: 1micrm SiO; on Si wafer, Standard deviation
of 100 thickness measurements. Sample: 1micron Si@on Si wafer, 2*Standard Deviation of daily average over 15 days. Sample: 1micon SiO; on Si wafer.
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Cassette Tools
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FR-CasScan: Automated Thin-film Thickness
Mapping with Cassette Loader

i

[

FR-CasScanis a radical & holistic wafer

characterization system at production Applications
environments. FRCasScan provides fully
automated characterization of films on

wafers along with a robust Cassette
Loader.

Semiconductor fabrication
University & Research labs
Resist characterization
Dielectric characterizations
Hardcoats, Anodization
Optical Coatings
And many mor eé
(Contact us with your
requirements)

FRCasScan is equipped with advanced
features such as: prealigner, high
resolution and repeatability XY stage with
200mm travel on each axis, powerful
UV/VIS/NIR autofocus microscope, high
resolution spectrometer and numerous
accessories( OCR, SECS/ GEM
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With FR-CasScan the accurate, fast and detailed
characterization of ultra-thin, thin, thick & very -thick
films on wafers is just a click away. Thevery low Total
Cost of Ownership system is designed to handle
heavy loads (even bonded wafers) without
maintenance.

The cassette loading unit automatically pre-align

and | oad wafers on the n
offers high speed, safe and smooth wafer handling

(wafer thickness down to 200>m) and automatic wafer

size detection.

The measurement unit is equipped with fast and with
high accuracy & repeatability motorized XY-stage
capable to map wafers of any diameter up to 8in.

Automatic mapping mode , e.g. patterned wafersdin
combination with automated wafer loading from
cassette or manual loading 8 by means of point-to-
point measurements through joystick or software is
supported.

The system, comes with a powerful optical autofocus
microscope with travel up to 80mm and several long
working distance objective lenses that guarantee
measurement with spot size < 4>m.

OPERATIONPRINCIPLE

White Light Reflectance Spectroscopy (WLRS)
measures the amount of light reflected from a
film or a multilayer stack over a spectral range,
with the incident light normal (perpendicular) to
the sample surface.

The reflectance spectrum, produced by
interference from the individual interfaces is
being used to determine the thickness, optical
constants (n & k), etc. of free-standing and
supported (on transparent or partially/fully
reflective substrates) stack of films.

incident light*
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FEATURES

0 Auto wafer loading on the cassette recognition

0 Auto notch detection and wafer pre -alignment

0 Preparing next to load wafer during mapping
(double grip loader)

0 Auto pattern alignment

o0 Long working distance Auto focus microscope

0 Single-click analysis (no need for initial guess)

o Dynamic measurements

0 Measurement of reflectance, n & k, color

o Vast material library (>800 materials)

0 2D & 3D representation and statistical analysis

0 Multiple installations for off -line analysis

o Free of-charge Software update

SPECIFICATIONS(STANDARD CONFIGURATIONS*)

Model UVIVIS UVINIR -HR D UVINIR VIS/NIR D VIS/NIR NIR
Spectral Range (nm) 20006 850 200-1100 200061700 380 01020 3700 1700 90006 1700
Spectrometer Pixels 3648 2048 3648 & 512 3648 3648 & 512 512
5X- VIS/NIR 4nm 8 60>m 4nm § 110>m  4nm 8 150>m 15nm 6 90>m  15nm3d150>m  100nm-150>m
. 10X-VIS/NIR 4nm 8 50>m 4nm 380>m  4nm d130>m 15nm d80>m  15nma130>m  100nma130>m
Thrgzlr:g:ss 15X- UVINIR 4nm 8 40>m 4nm 8 50>m  4nm 8 120>m d <} 100nm-100>m
20X- VIS/NIR 4nm 6 25>m 4nm & 30>m 4nm 8 50>m  15nm 6 50>m  15nm § 60>m  100nm & 60>m
50X- VIS/NIR o} 15nm 8 5>m o} 15nm 8 7>m 15nm & 8>m 100nm & 8>m
Min. Thickness for n & k 50nm 50nm 50nm 100nm 100nm 500nm
Thickness Accuracy * 0.2% or 1nm 0.2% or 2nm 3nm or 0.3%
Thickness Precision ** 0.02nm 0.02nm <lnm
Thickness stability ** 0.05nm 0.05nm <inm
Light Source Balanced Deuterium & Halogen, 2000h (MTBF) Halogen (internal), 3000h (MTBF)
Pre-Aligner module Included

Wafer types
Wafer Sizes
Wafer Handling
Material Database
Dimensions & Weight
Clean Room compatibility
Power requirements
Dry air requirements
Vacuum requirements
PC characteristics

ACCESSORIES

OCR module
Objective lenses
SECS II/GEM

Si, LINbGs, GaAs, Ge, ADs, Glass, SiC, othesemiconductor substrates
6in & 8in for automated handling & loading. 2in -8in for manual loading (irregular shape)
High reliability carbon fiber end effector, Cassette laser mapping
> 800 different materials
Dimensions: 150x79x150cm (LxWxH) main tool, 90x79x75cm (LxWxH) computer table. Total Weight:
Class 10
Power Requirements: 230+10% VAC, 5660 Hz, 1KVA
600 kPa, >100 NI/min (normal liter per min)
-75to0 -90 kPa, >10 Nl/min (normal liter per min)
AlliInOne Win10/11, i7-12gen CPU, 16GB RAM, SSD disk, 23.8in monitor

Optical module attached on the reflection probe for <100 >m diameter spot size
A wide range of objective lenses: VIS/NIR (5X, 10X, 20X, 50X) and UV/NIR (15X, 20X, 25X, 40X)
SECS IlI/GEM interface with factory server

Specifications are subject to change without any notice; * The higher of; ** Thickness range depends on the spectral range and refers to a single layer with refractive
index ~1.5 over Si or similar substrate ** Measurements compared with a calibrated spectroscopic ellipsometer and XRD, Averag of standard deviation of mean
value over 15 days. Sample: 1micron Si@on Si wafer, Standard deviation of 100 thickness measurements. Sample: 1micron SiQon Si wafer, 2*Standard Deviation
of daily average over 15 days. Sample: 1micron Si@on Si wafer.
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FRMonitor: Control software for all FR-tools

FR-Monitor v4.0 is a
powerful and dedicated
software  with  modern
interface for the control of
all modules of FR-tools and
the measurement of all
parameters supported by
FRtools.

FRMonitor is frequently
upgraded (at least two times
a year) and is loaded with a
very wide materials
database (>800 entries) to
cover the needs of users
with diverse needs.

CONTROL OF

light sources (tungsten,
deuterium-tungsten)
spectrometers in UV-
VIS NIR spectral ranges
Contact Probe

FR Mic module
(autofocus, autoturret,
autofilter included)
RTheta and XYstages
R-Thermal module

FR-Monitor is a powerful & user-friendly platform
for the complete control of all FR-tools modules. The
software employs the White Light Reflectance
Spectroscopy method for fast and accurate
measurement of a wide range of properties of films:
o Film thickness (single and multi-layer) by
Levenberg-Marquart (LM), FFT, FFT+LM
Refractive Index (n & k)
Colour (L a b) parameters
Film thickness uniformity
o0 Reflectance/Transmittance/Absorbance
in static and dynamic (InLine applications) modes.

O O O

FR-Monitor empowers scientists and industry
professionals with a robust tool for characterizing
films and multilayer stacks, providing critical
insights into their optical properties and
supporting advancements in diverse fields such as
materials science, optics, and nanotechnology.
FRMonitor offers a wide range of functions to
facilitate the user e.g: 2D/3D plots, Click2ZMove, Auto-
focus, Measurement bar, measurement statistics,
Alarm functions, Film thickness correction,numerous
models for the measurement of refractive index etc.
FR-Monitor v4.0 is executed in any PC running
Windows 10/11 x64 operating system.
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Minimum PC PC Windows 10/11 64bit,-7+gen CPU, 16GB RAI2GBSSD disk, 23.8in monit(t920x1080)
Results Film thickness, Refractive Index, Color
Output format Files:csv, txt, jpg Plots: 2D and 30 histograms
Languages English, Simplified Chinese Japanese, Korean

TYPICALM EASUREMENTS

6 metriéis

Thermal SiQ layer on Si wafer: Thickness
mapping over an 8in Si wafer. Thickness
measured by LevenbergMargquart method

& Export g

& Export all graphs.

Bmetrisis

Measurement of resist thickness with FFT
method and visualization of the area under
characterization.

emetrisis

Measurement of Si wafer thickness with FFT
method.

1025.985nm ‘-vréﬁ'metrisis

Calculation of Refractive Index of SiQ layer
by using Cauchy model.
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FR-InLine Monitor : Dedicated software for InLine
applications

Hmetrisis
FR-InLine -Monitor is a
dedicated Windows
software for the control of
FRInLine tools. It supports
up to 8 channels and is
capable to measure in real
time all channels and
present measured values in
related graphs.

Abort Measurement

FR-InLine -Monitor is a Windows software specifically
crafted for continuous film thickness measurements in
24/7 In-Line scenarios, such as monitoring RoH2-Roll
processes or measuring film thickness on parts
moving on belt conveyors.

It's engineered to handle up to 8 channels
simultaneously and ensures extended operation
without the need for frequent intervention. Users can

FEATURES& APPS conveniently access recorded data for offline analysis.
o Control of FR- InLine FR-InLine -Monitor is compatible with Windows 10

platform and 11, 64-bit systems.
Control of light source
Control of up to 8
channels simultaneously

Off-Line reanalysis pf

measurements

Life-long Software

update free-of-charge
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FR-API: Application Programming Interface (API) for
the control of FR-tools by other software

FR-API is a powerful API for
the  configuration and
control of FR-tools by third
party software.

It comes with FR-API demo,
a Windows software that is
open for debug for easier
integration of FR-API in
third - party software.

FRAPI comes with virtual
license and a set of
reflectance spectra for fast
off-line software
development.

FR-API uses C++ internally and the publicly exposed
functions are written in C. The API user (developer) can
create wrapper functions in his/her language of choice
in order to call FR-API functions. Use of complex C
structures as function arguments has been keptto the
minimum. Most API function arguments are POD types
or pointers to POD types.

APPLICATIONS

Carral o ERanle FR-API currently supports the Windows x64

through other software (distributed as a DLL) platform

Integration of FR-tools in

larger systems ThetaMetrisis currently provides wrappers for the

FRtool operation in in - following programming languages:

line applications 0 C/C++: header (.h) + library (.lib) files
FEATURES Currently FRAPI supports the following
o Control of light sources functionalities/modules:
o Control of all o Control of all light sources in FR-tools

spectrometers in UV- o Control of all spectrometers in FR-tools

VIS NIR spectral ranges o Control of FR-Mic module

Control of FR-Mic o Thickness measurements (LevenbergMarquart,

module for micro -spot FFT)
measurements

o

Refractive Index measurements (all models)
o Color characteristics
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Accessories
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FR-Thermal: Realtime Film Characterization
during thermal treatment

FR-Thermal kit is an
accessory for FRpRo tools.
It consists of a 5inch wide
hot-plate fully controlled
through FR-Monitor
software.

The wuser can set the
temperature, the heating
rate, thermal cycle
conditions etc. and monitor
in real-time the thickness &

optical  properties  (e.g. By using FRThermal and the especially developed
refractive index) evolution algorithms included in FR-Monitor, physicochemical
vs. time and temperature of properties of the films , such as:
thin/thick  films  (e.q. A glass transition temperature  (T;"™), and
polymers, photoresists). A thermal degradation temperature of polymer
films (Tg"™)
are measured for any film with thickness > 100nm.

APPLICATIONS S rec Torany fim With TICKNEss =

Characterization of 650 g 147

polymers/photoresists
Physicochemical
properties

Dynamic film thickness
measurements
Dynamic Reflectance
measurements

680 1.46

670 +1.45

~1.44
660

143

Refractive Index, n

650

PMMA film thickness (nm)

142
640

~1.41

630 T —— = T T T T
20 40 60 80 100 120 140 160 180

FEATURES

Temperature (°C)

Temp Range:room temp Simultaneous monitoring of film thickness and optical
- 150°C* properties changes of a PMMA film during heating.

Manual/Auto control The Glass Transition temperature (3'™) is 105°C
5inch diameter heating

area * The hot plate can be designed for temperatures up to 350 °C.

** Specifications are subject to change without any notice.
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Film Metrology and More

A

FR-Liquid: In-situ Monitoring and Characterization
of coatings immersed on liquids

FR-Liquid is an accessory
for the real time monitoring,

e.g. swelling or dissolution,
of thickness and optical
constants (n&k) of thin/thick

films during processing in

liquids (e.g. water, organic
solvents).

FRLiquid can be used with
any FRpRo and FREStool

and at any spectral range
thanks to its quartz optical

port.

APPLICATIONS

In-Situ Measurements
Materials Characterizatio
Polymers/Photoresists
Characterization
HardCoats
Semiconductor

Non Metal films

FEATURES

Teflon cell: 110x35x130 m
Optical window: 18 mm
(diameter)

Liguid capacity: 30- 40 ml
Sample holder for samples
of any shape in the 30x45
mm range.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com

FR-Liquid consists of a PTFE (Teflon) cell and a holde
to accommodate the sample under test. PTFE, due to
its properties (hydrophobic, chemical and thermal
resistant) make suitable the use of FRLiquid for a wide
range of liquids. Optical measurements with the FR
Basic tool are possible due to the optical window
design on the cell, which establishes the non-contact
between the optical probe and the liquid.
FRLiquid supports also the use of
micropumps, for the circulation of the liquids .

external
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e

Thickness evolution during the development step corresponding to all
selected exposure doses, and (topright) only to high development rates.
(bottom) The mean dissolution rates expressed as a function of ebeam
exposure dose.
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A

FR-IntSphere: Total & Diffuse Spectral Reflectance
Measurements

FR-untShpere kit is an
accessory for FRpRo and
FRES tools for: Total,
Diffuse, Specular
Reflectance / Transmittance
measurements. The kit
consists of an integrating
sphere of 50mm diameter,
the appropriate optical
fibers and holders. It is fully
controlled  through FR-
Monitor software for the
calculation and analysis of
all parameters (reflectance,
color, etc.).

APPLICATIONS

Photovoltaics
Diffuse materials
Textiles
Automotive paints
Gemology
General Lighting

FEATURES

o Total / Diffuse / Specular
Reflectance/Transmittance
Haze
Irradiance
Color properties (L*a*b*)
Wide spectral range
Ideal for manufacturing
Wide range of light
sources, optical elements,
& other configurations.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com

FR-IntSphere kit along with a FR -tool is a holistic
solution for reflectance measurements, without any
additional modules. The integrating sphere is made
of a highly reflective, Lambertian surface (PTFE), witt
10mm sample port diameter and easy to operate.
The entrance and the exit ports are at8 degrees from
normal incident to block the specular reflection of
the sample by using a light trap and measure the
Diffused reflectance . By replacing the light trap with
a gloss trap (same material as the internal of the

sphere), the Total reflectance is measured.
35

— Diffuse Reflectance
—— Total Reflectance
Specular Reflectance |

30

2]
204 1
15: \W_
h w ]

Reflectance (%)

5

0 T T T T T T T T
350 400 450 500 550 600 650 700 750 800

Wavelength (nm)

Total, Diffuse and Specular Reflectance measurements of a painted
aluminum sample, as they were measured using an FRoRo tool
equipped with an integrating sphere .

*Specifications are subject to change without any notice.
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Film Metrology and More

Film/Cuv Holder: Absorbance & Transmittance of
liquids and films

Transmittance
measurements of liquids and
coatings is a quite standard
method for the
characterization  of the
related materials.

Film/Cuv holder is designed
to cover the needs for the
characterization of both
liquids and solid samples
(semi-transparent and The Film/Cuv Holder is secured on FRpRo tools and
transparent samples  of couples to the light source and spectrometer via
supported and un-supported standard SMA-905 optical fiber. Thanks to its unique
(suspended) films). design, it can be easily operated, it saves precious lab
WECUSCCNUCEEANCICIN  space and ensures  absolute  transmittance  and
PIEIES RN MIRIET) F [ 254 absorbance measurements of high repeatability of
(four ports configuration) . either liquids or coatings. The holder can accommodate
standard 1-cm cuvettes and solid samples with total
thickness up to 10mm.

e A AL A B0 A s e a1 8w R A AL AR e o x o 8o n ELAR i g e

(] (5 ¥
APPLICATIONS e e AU YORDUIN) [ I W
Conc:1.56*10-6M Conc:3.12*10-6M Conc:1.25*10-5M
o0 Transmittance
0 Absorbance i - tiiz[;rrbgirt]f; E\?ﬁfé?bance (A.U.) vs Methylene Blue Concentration
o Film Thickness 144 .
e N
1.2 4 i ) N
S H3C"N/£§“IS/L“‘~/L‘I\:I"CH3
FEATURES 0] b = i
. g 0.8 g
Footprint: 130x95x20 mm g . ‘
Film/Cuv Holder: ol
60x50x50mm sl ® A=ebC
SMA905 Fiber ConneCtorS 0.0 4 % ;ijzi:suvpllvl\y‘ i:::i:jengw Valuesngge = E”Zr2195 J

T T T T T T
0.0 5.0x10° 1.0x10° 15x10° 2.0x10° 2.5x10°
Molarity

Absorbance curve of Methylene Blue at668nm at 25°C
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Film Metrology and More

FR-Mic -Adaptor: Optical microscope adaptor for
spot size down to 5>m

FR-Mic-Adaptor is an FR
pRo / FR-ES accessory for
use with trinocular
microscopes with C-mount.
It is the ideal accessory for
applications that require
spot size as small as very few
microns.  With  FR-Mic-
Adaptor, local film thickness,
optical constants,
reflectance,  transmission,
and absorbance
measurements across the
spectral range of FRtool
and microscope, is just a
matter of a click. With FR-Mic-Adaptor, any trinocular optical
microscope with C -mount is converted into a
powerful coating characterization tool capable to
measure film thickness down to 20nm.
Universities & Research FR-Mic -Adaptor comes with a high-resolution USB
labs camera for simultaneous visualization of the probed
Semiconductors (Oxides, area and local characterization of coatingsand a unit
Nitrides, Si, Resists, etc.) to record the dark spectrum (baseline). The
MEMS d?V'Ces (Sidevices, installation of FRMic-Adaptor is straight forward
Photoresists etc) e .
and does not affect the specifications and operation

LED _
Data Storage of the microscope.

Anodization

Hard/Soft coatings on
curved substrates
Polymer coatings,
adhesives, etc.

Biomedical (parylene,
balloon wall thickness, etc.)
And many mor

APPLICATIONS

* The FRpRo / FR-ESshould support the spectral range of the microscope.
Usually the min wavelength is 400nm, due to the objective | ens
characteristics
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Film Metrology and More

FR- AutoFocus : Autofocus module for FR-Mic

FR-AutoFocus is an FRMic
accessory for automatic
focusing with any lens with
magnification < 50X.

APPLICATIONS

Universities & Research
labs

Semiconductors (Oxides,
Nitrides, Si, Resists, etc.)
MEMS devices
(Photoresists, Si
membranes, etc.)

LED

Data Storage

Polymer coatings,
adhesives, etc.
Biomedical (parylene,
balloon wall thickness, etc.)

And many mor e

FR-AutoFocus module is compatible with FR-Mic
and allows for automatic focusing through the
motorized and computer-controlled Z-axis. FR-
AutoFocus is fully controlled by the FR -Monitor
v4.0 software and supports two modes: maximum
intensity (of wide use in non-patterned areas) and
image focus (mainly used in patterned areas)
FR-AutoFocus offers long scanning distance to
cover any individual need and the user can set the
scanning distance to optimize the focusing speed. In
addition, FR-AutoFocus module operates in manual
mode if needed. This module finds wide usage in
automated FRtools (e.g. FRScanner)where user wants
to have the minimum intervention. FR-AutoFocus can be
also coupled with FR-AutoTurret and FR-FilterWheel
accessories and increase considerably the automation
and productivity of the FR-tool.

Travel Distance: 55mm max
AutoFocus mode: Image focus (contrast) /
Reflectance intensity

Focus step Lens magnification depended.
Software adjustable (adaptive
algorithm)

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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Film Metrology and More

FR-Filter Wheel . Computer-controlled selection of
filter in FR-Mic

FR-FilterWheel is an
accessory for FRpRo, FR
Mic and FR Scanner tools. It
allows for computer -
controlled selection of the
filter to be placed in front of
the light source and block
the desired spectral regimes.

FR-FilterWheel module is used for the computer -
controlled filtering of the light emitted from the light
source embedded in FRpRo and FR Scanner tools. It
is also compatible with FR-Mic and is equipped with

APPLICATIONS a wheel that can accommodate up to 8 filters, with
- diameter of linch (clear aperture 23mm).
LIIVETSIIES & REgRalEl FR-FilterWheel is fully controlled through the FR -

labs
Semiconductors (Oxides,
Nitrides, Si, Resists, etc.)

software and the user can easily define which filter
slots are loaded with filters and the name of each
MEMS devices filter and which slots are open and available for
(Photoresists, Si loading of extra filters . This module, finds wide usage
membranes, etc.) in fully automated tools and supports the minimum
Spectral filtering intervention of the user (only load/unload of the
wafer under characterization in the wafer chuck).
The module is provided without any filters. There is a
long list of available filters that can be inserted in the
wheel (e.g.longpass (L42, Y44, Y48, Y50, 056, O5¢
R60,R62, R64R 7 0 , newral, shortpass, bandpasg.
The user can insert any filter with diameter of 1in and
max thickness of 4mm.
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Film Metrology and More

FR-Auto Turret : Motorized turret for FRMic

FR-AutoTurret is an
accessory for FRMic
module. It allows for
computer-controlled
selection of the objective
lens to be employed in
imaging.

FR-AutoTurret module is used for the computer-
controlled selection of the objective lens for the
operation of FR-Mic module. The module offers 4 -
position s for mounting of up to four objective lenses .
Thanks to its advanced mechanism and electrical
motor, the position repeatability is better than
0.02deg and typical switching speed between lenses
o Universities & Research of 2.0-3.0sec.
labs FR-AutoTurret is fully controlled through the FR -
Semiconductors (Oxides, software and the user can easily define whichlenses
Nitrides, Si, Resists, etc.) slots are loaded with objective lenses and the
xizltirggi\gfsesﬁ spe_cifications of _each lens and Which.slots are
' available for loading of extra lenses This module,
membranes, etc.) ; . .
Characterization of finds wide us_age m_fully au_tomated tools and
patterned wafers supports the minimum intervention of the user (only
load/unload of the wafer under characterization in
the wafer chuck).
The module is provided without any lenses There is
a long list of available long working distance
objective lenses that can be used with FR AutoTurret
(both in VIS/NIR (5X, 10X, 20X, 50X) and UV/NIR (10>
15X, 20X, 25X, 40X))

APPLICATIONS

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGE63

ThetaMetrisis S.A. © 202 4 www.thetametrisis.com


mailto:info@thetametrisis.com
mailto:sales@thetametrisis.com
mailto:info@thetametrisis.com
mailto:sales@thetametrisis.com

N/

mva(metrisis

Film Metrology and More

FR-Lens Module: 150>m spot size module

FR-Lens Module is an
accessory for optical
measurements on coatings
where a small (<150>m)
spot size is required. The
particular module is fully
compatible with all FR-pRo/
FRES and FRScanner
platftorms  operating in
UV/VISNIR spectral range.

The FR-Lens Module is easily attached on the

APPLICATIONS reflection probe of any tool (FR-pOrtable excluded)

o Characterization of areas and can cover the visible range (3831000nm
with small size or patterned l  wavelength). In the standard configuration, the spot
areas _ size becomes <150>m in diameter and allows for the
Rough coatings characterization of coatings with moderate
Uneven samples roughness
Scattering samples " ' . . .

- ; Additional configurations can be provided upon

FEATURES request.

o Type: Triplet Achromatic
Lens
Wavelength range: 380-
1000nm
Diameter: 12mm
Focal Length: 20mm
Spot size: < 150um
Mounting: Secure and
precise mounting on the
reflection probe

Thickness measurement of SiQ film on Silicon substrate.
Thickness: 1051.4nm

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGE64
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TMR-01 Module :
measurements over the

Accurate reflectance

FR-Lens Module is an
accessory for optical
measurements on coatings
where a small (<150>m)
spot size is required. The
particular module is fully
compatible with all FR-pRo/
FRES and FRScanner
platftorms  operating in
UV/VIS/NIR spectral range.

APPLICATIONS

o Characterization of areas
with small size or patterned
areas
Rough coatings
Uneven samples
Scattering samples

FEATURES

o Type: Triplet Achromatic
Lens
Wavelength range: 380-
1000nm
Diameter: 12mm
Focal Length: 20mm
Spot size: < 150um
Mounting: Secure and
precise mounting on the
reflection probe

The FR-Lens Module is easily attached on the
reflection probe of any tool (FRpOrtable excluded)
and can cover the visible range (380-1000nm
wavelength). In the standard configuration, the spot
size becomes <150>m in diameter and allows for the
characterization of coatings with moderate
roughness.

Additional configurations can be provided upon
request.

9 metrisis

Thickness measurement of SiQ film on Silicon substrate.
Thickness:1051.4nm.

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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Film Metrology and More

FR-Emission: Plasma Emission  monitoring

FR-Emission is a compact
module for in-situ
monitoring of plasma-based
semiconductor thin -film
process (e.g. etching and
sputtering). FR-Emission
module operates in the
UV/VISNIR  (200-1100nm)
spectral range and cover a
wide range of applications
thanks to the wide
collimating lens.

)]

L8

6 N\//
metrigls

The FR-Emission Module is easily attached to an
optical port of the plasma processing chamber. It is
equipped with a collimating lens (25mm diameter) to
APPLICATIONS capture the emission light and with a high -resolution
o Microelectronic processes spectrometer that provide fast sampling time over a
o Etching & sputtering wide spectral range. FREmission comesalong with
o End-point process detectio FRMonitor 4.0 (Win 10/11) software for the
capturing and processing of the acquired spectra.

FEATURES Additional configurations can be provided upon
o 4096pixels detector, request.

300lines/mm grating NI Y IO AN W S

10>m slit

16 bit A/D e el (777 4 SeopeDrk

Wide spectral range -

High optical resolution: _ am:o

0.5nm E

Fast sampling time # o

400>m solarized fiber, 1m o

long 2000

UV/VIS/INIR collimating 0001 wo | abe | weo | wse | smeo | swo

lens, 25mm diameter ’ o

Realtime monitoring (a.u.) of the plasma emission during
processing with O, (photoresist etching)
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Film Metrology and More

LS 2: External Deuterium-Tungsten Light Source

Enhance your optical
experimentation  with a
cutting-edge light source
with an integrated shutter
and a filter holder. LS 2 is a
dedicated light source with
emission in the 190-2500nm
spectral range using a
combination of deuterium
and halogen lamps and
equipped with a mechanical
shutter. The shutter s
operated through a switch or SPECIFICATIONS

TTL SignaL The filter holder Emission spectrum 190nm to 2500nm
can accommodate filters up Lamps 20W Deuterium Lamp 5W Tungsten Lamp
. Warm -up Time * 20min @room temp, free airflow, no vibration
to 3mm thick and 25mm Lamp Life time 2000h Deuterium/ 4000h Halogen (MTBF)
square in size, allowing for S/W control FRMonitor 4.0 compatible
even more customization of Filter holder Included
the emitted Spectrum . Optical connector SMA905
. i External control TTL (Dsub 9-pin), USB (USB type A), switches
The Ilght source IS Operated Cooling method Forced air with fan
either manually or through Operation Humidity 5-95% without condensation at 40 °C
ThetaMetrisis software and Operation Temp 535°C
related FRAPI giving Shutter Lifetime 1M cycles
Power 85-264VAC(RMS), 1.8A@115V, 1.05A@230V
Complete control over the Dimensions & Weight 200mm x 110mm x 272mm (WxHXxL) /3.2Kg
light source.
20000 ! ! ! L L L L L
18000
16000 +
. 14000 +
;i 12000
-‘%‘ 10000
g 8000
6000
4000
2000
0

T T T T T T T T
200 300 400 500 600 700 800 900 1000
Wavelength (nm)

Emisson spectrum as recorded from reflectance from plain Si wafer through
spectrometer with Si CCD
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Film Metrology and More

XY-M75 / M100 / M200: Two-axes Linear
Translation stage for FRtools

XY-M linear stage is a
dedicated accessory forany
FRpOrtable / FRpRo /FR-
EStool. It allows the manual
thickness & optical
properties  mapping  of
samples fast, easily and
accurately.

O oM
FR-pOrtable

The linear stage is offered in
three travel ranges
(75X55mm, 100X100mm
200X200mm) and is suitable
for both Reflectance and,
Transmittance
measurements through the
embedded optical window.

All XY-M stages (75X55mm, 100X100mm and
200X200mm) are equipped with a knob and rulers to
facilitate the movement at certain coordinates. The
stage is mounted wither on the FR-tool or next to the
tool (XM-M200) and secures the probe at the center
of the stage.

Thickness

FEATURES 30 - - T [ 1240

14.36

Manually controlled

(knob on the top)
Travel range: 100X100mm
Sample: Dia. 100mm (max)
Spring Clips
Reflectance & Transmittance
Stage size: 285x205x330mm

B 1432

1429

1425

- 1421

1417

0.0 0.5 1.0 15 2.0 25 3.0
X (mm)
Thickness mapping (30mmX30mm) of SU8 film spin coated on Si wafer
with measurement step of 5mm, is illustrated. The thickness (scale bar in
>m) varies from 14.09>m to 14.40 >m.
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Film Metrology and More

XY-LargePlatform: XY manual platform with
300x200mm traveling distance

XY-LargePlatform is an
accessory for any FR
pOrtable / FRpRo / FR-ES
tool. It allows the manual
thickness & optical
properties mapping of large
samples fast, easily and
accurately.

O e
FR-pOrtable

The platform can be moved
manually at any point within
an area of 300X200mm and
comes  with engraved
patterns of the standard
wafers to facilitate fast
characterization of coatings

on any wafer or other ) : .
substrate with dimension up The XY-LargePlatform is a costeffective solution

to 300mm. for fast characterization of a small number of points
of coatings of substrates with large footprint. The
platform moves fast and manually and the user can
bring under the probe any point of the substrate. It
supports  (upon  request) reflectance and
transmittance measurements.

FEATURES

Manually controlled

Travel range: 300X200mm

Sample: Dia. 300mm (max)

Reflectance &
Transmittance

Stage size:
285x205x330mm
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Film Metrology and More

XY-A100: Motorized stage for fast mapping of
coatings at Cartesian coordinates

XY-A100 linear stage is a
dedicated accessory for FR
pRo tools. The linear stage
which provides a 100mm of
travel along X and Y s
suitable for Reflectance
measurements while the
sample is secured through
vacuum.

XY-A100 linear stage allows
for the automatic, through

FRMonitor,  thickness & The XY-A100 stage is compatible with any FR-pRo
optical properties mapping tool and can be employed in the characterization of
o salifplse 8 euEly dne coatings on any substrate (wafer, square, arbitrary
accurately. shape) up to 100X100mm in size. The sample is hold
down through vacuum provided by any standard
pump, or vacuum line.

SPECIFICATIONS

Travel range: 100X100mm

Sample: Dia. 100mm (max) Thickness mapping of a 4inch Si wafer coated with a
Accuracy:2.5>m in each axis@ photoresist film. The statistical results (number of
Reflectancemeasurements points, mean thickness, standard deviation etc.) are
Stage size: 430x430x300m listed in the tab at the top right.
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A

R¢-A150: Motorized stage for fast mapping of
coatings at Polar coordinates

R$-3150 is a powerful
motorized stage operating
in Polar coordinates. It can
accommodate any standard
wafer up to 300mm in
diameter. It is operated
through any FR-pRo unit
and it comes along with one
vacuum chuck.

APPLICATIONS The R$-A150 stage is a stable-top unit for the

o Mapping of thickness automatic characterization of coatings on wafers. Itis

refractive index, colour etc
of any standard wafer up to
300mm in diameter.
Characterization of areas
with small size or patterned
areas

Rough coatings

Uneven samples
Scattering samples

FEATURES

200measurements /min on
8inch wafer
Accuracy:2.5>m/0.1°
User Friendly software for
fast routine operation.
FRMic module can be
further attached for small
spot size

operated through any FR-pRo unit and operates
either under FR-Monitor or via the independent

software that has been especially developed for daily
routine use. The maximum scanning speed on 8inch
wafers is 200points/min .

File  View
Measurement  Statistics

View Settings g Measurement
a

381.364
5
R Abort Measurement
Captu 17 of 199
Colos Si02 (therm)
roces 17 of 199 (Pending: 0)
ime: 0:18.000
ast Fif
osition 2400 mm 3149
rrof: 0.076485
2 0.998522
cale: 1.012
316.289

-0.009, -0.000

) 341.203

Reflectance [%]

Initialize

400 500 600 700 800 Go To Center Set Center

Wavelength [nm]

Go To Load Stop

* Available in R$p-200 configuration as well
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R$-A300-HW: Motorized stage for fast mapping of
coatings on Heavy Substrates

R$-A300 HW is a powerful
motorized stage operating
in Polar coordinates. It can
accommodate any disc with
diameter up to 600mm. It is
operated through any FR-
pRo unit and it comes a
dedicated check equipped
with reference standards.

R¢-A300 HW is a unique table-top stage for the
APPLICATIONS automatic characterization of coatings on heavy
o Mapping of thickness, weighted discs (e.g. ceramic disks for lapping) with
refractive index, colouretc | anyd i amet er .l0Sopedatedthrough any FR
on any disc with diameter pRo unit and controlled by FRMonitor v4.0 software.
up to 600mm. This heavy-duty stage has been designed for long

Characterization of areas maintenance free wusage in relevant industrial
with small size or patterned environments.
areas

FEATURES

Accuracy: 5>m/0.1°

User Friendly software for
fast routine operation.
FRMic module can be
further attached for ultra - : ;
small spot size _

500 ) 700
Wavelength [nm]
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-V

FR-pRo R/T/C: Reflectance, Transmittance and
Color characterization

Color science has significant
importance in manufacturing
industry and research.

FR-pRo R/T/C is a tailored
tool for the simultaneous
characterization of
Reflectance,  Transmittance
and Color measurements with
one-click.

Color spaces available:
CIEL*a*b*

CIELCh,

Hunter Lab

APPLICATIONS

AR coatings on glass
lenses

MEMS devices (Si
membranes, etc.)
LED, OLED

Hard/Soft coatings on
curved substrates
Polymer coatings,
adhesives, etc.
Biomedical (parylene,

balloon wall thickness, etc.

And more é
(contact us with your
requirements)

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com

CIE 1931 2 Degree Standard Observer CIE 1964 10 Degree Standard Observer

xy chromaticity diagram

Hue-Chroma diagram

FR-pRo R/T/C tool relates the reflectance spectra
taken upon a sample to color tristimulus values: XYZ,
using two established international conventions:

0 2° standard observer (CIE, 1931)
o0 10° standard observer (CIE, 1964)

providing

91 chromaticity diagrams, and
1 the following list of parameters:

sRGB R G B

CIE L*a*b* By a* b*
CIE LCH L € H
Hunter L a b
Chromaticity X

Depending on the application, different optical
configurations can be implemented in the tool such
as:

AContact probe for curved surfaces such as glass
lenses

Alntegration Spheres for diffuse & total reflectance

(di:8°, de:8° geometry)
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Film Metrology and More

FEATURES

Single-click analysis (no need for initial guess)
Dynamic measurements

Optical parameters (n & k, color)

Multiple installations for off -line analysis

Free of-charge Software update

O O O O O

SPECIFICATIONS

Spectral Range (nm) 370 61020
Pixels 3648
Thickness range (SiO2) 12nm 6 100um
Min. Thick. for n&k 100nm
Thick ness Accuracy *,** 1nm or 0.2%
Thick ness Precision*,** 0.02nm
Thickness stability *,** 0.05nm
Spot size (diameter) 350um (smaller options upon request)
Material Database > 800 different materials
Optical probe (standard ) / Contact probe Integrating sphere (50mm diameter)
lllumination/viewing system Specular reflectance (0°) di:8°, de:8° (diffusedillumination, 8°
lllumination area 0.3mm (standard) 10 mm (port size)
Observer 2°/10°
llluminant D65 (standard 6 others available after request)
Color matching CIE 1931, CIE 1964
Colorimetric Data L*a*b*, L*C*h*, Hunter Lab, SRGB, xy, Tsr (Total solar reflectance)
Chromaticity Diagrams CIE 1931, CIE 1964

PRINCIPLE OFOPERATION

incident light* / no phase change

White Light Reflectance Spectroscopy (WLRS) measures the
amount of light reflected from a film or a multilayer stack over a range

of wavelengths, with the incident light perpendicula r to the sample.

The measured reflectancespectrum, produced by interference from
the interfaces is being used to determine the thickness, optical
constants (n & k), etc. of free-standing and supported (on transparent
or partially/fully reflective substrates) stack of films. “mormsly ncdentangle hown o cariy

film

Substrate

_/

"Specifications are subject to change without any notice,
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FR-pRo-FH: Filter holder for FR -pRo units

FR-pRo-FH is a filter holder
that can be mounted on the
light emission port of any
FRpRo unit.

It can accommodate any
light filter (low -pass, high-
pass, band pass) and
configure the  emission
spectrum accordingly.

FR-pRo-FH can accommodate any commercially
available filter of either 1/2inch or linch diameter.
The filter can be either low-pass, high-pass or band-
pass.

FEATURES& APPS

o Optical and Thickness
measurements at selected
spectral regimes
Easily mounting on any FR
pRo tool
Ideal for the evaluation of
photoresists films
Fully configurable by the
usage of any commercially
available low-pass, band
pass and high-pass filter
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FR-90-H: Module for measurements at 90 °

FR90-H is a dedicated
module for characterization
of films (e.g. anodized
aluminum) inside tubes and
holes. The module is
secured on the reflection
probe and can be used with
any FRES, FRoRo and FR
pOrtable tool .

FRO90-H <can be can
accommodate any light filter
(low-pass, highpass, band
pass) and configure the
emission spectrum
accordingly.

In certain applications films are deposited or created
inside tubes (e.g. toothpastes), cans (e.g. aluminum
cans for beverages) and holes (e.g. aluminum parts
manufactured by CNC or lathe) FR-90-H is a
dedicated module that can be secured on the
reflection probe and facilitate reflectance and film
thickness measurements inside curved sampleswith

minimum diameter 10mm. By employing long

reflection probes the characterization of inner surfaces

of curved samples can be at any distance from the
FEATURES& APPS access (entrance) point.

o Optical and Thickness
measurements at selected
spectral regimes
Easily mounting on any FR
ES orFRpRo tool
Ideal for the evaluation
films inside holes (minimum
hole diameter 10mm)

Ideal for characterization of
internal lacquers sprayed on
beverage cans.
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FR-pOrtable -TR: Module for transmittance
measurements

Transmittance

measurements of coatings is
a quite standard method for
the characterization of the
related materials. The
Transmittance kit for FR
pOrtable is a module
designed to cover the needs

for the characterization of The Transmittancemodule is secured below the base
REENLIERNCENLUCUEEICIINN  of FR-pOrtable and is equipped with a light source
RSSO S similar to the one used for the reflectance
zzgggxig ?stpendﬁj') measurements. The light from the light source is
films). aligned to the central fiber of the reflection probe.

The light source is powered by the FR-pOrtable
through the D-sub connector on the top and is
controlled by the same FR-Monitor software.

100 1 1 1 1 1 1L 1 [l 1 1 1L 1 )
Supergel #01: Light Bastard Amber Transmittance

—_——— spectrum of a
color filter

80

;\; .
g 7 compared  with
c
£ 604 manufact
: data and a high

50- . .
i “—FRptiiabe precision

40 4 —— Rosco Label

—— PE Lambda40 tabletop
7] spectrometer

FEATURES

20 T T T T T T T T T T T T
425 450 475 500 525 550 575 600 625 650 675 700 725 750

o It can be added anytime Wavelength (nm)
o Software controlled
o Light source with extremely

long life time (20000h) e e VT —

Thickness

measurement of

an AZ5214 resist

film spin-coated
g on a microscope
slide. Thickness:
FE foo b 5 e [ | 2mE 1.1>m
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ContactProbe -ST: Thickness measurements of
coatings at the field

ContactProbe -ST: the
handheld accessory for
thickness and optical
measurements of coatings
in the field.

Thanks to its design, the
ContactProbe-ST can be
easily attached on the
reflection probe of any
Thet aMetrisi s

fast, easy and accurate Contact probe -ST is a unique accessory for
measurements. reflectance measurements of curved samples, e.g.
lenses. It is equipped with a soft rubber ring (40mm
It is Ideal for curved samples diameter) to secure the correct distance between the
and surfaces. probe and the point under characterization that does

not harm the sample. The ContactProbe ST can be
mount on any FR-pRo or FREStool and is operated
by the standard FR-Monitor software.

Accuracy*: 0.5nm

FEATURES& APPS Precision*: 0.5nm
Stability*: 0.5nm
Optical and Thickness

measurements in the field
Eay usage with any FRpRo
or FR EStool

Soft spacer to protect the
surface under test

Blocks any ambient light
Applicable at any flat and
curved surfaces

Ideal for Eye glass industry,
Aerospace and Automotive
industry

Characterization of a multi-layer stack on a lens forautomotive lamp .

* in terms of spectrum and depends on material

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGE78
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ContactProbe -20: Thickness measurements of
coatings on surfaces with high curvature

ContactProbe -20: the
handheld accessory for
thickness and optical
measurements of coatings
on curved substrates.

Thanks to its design, the
ContactProbe-20 can be
easily attached on the
reflection probe, allowing
fast, easy and accurate

measurements. Contact probe -20 is a unique accessory for

characterization of curved samples with high
Itis Ideal for curved samples curvature. It is equipped with a soft rubber ring
and surfaces. (20mm diameter) to secure the correct distance

between the probe and the point under
characterization that does not harm the sample. The
ContactProbe-20 can be mounted on the reflection
probe and used with any FRpRo or FREStool and is
operated by the standard FR-Monitor software.
Accuracy*: 0.5nm

FEATURES&L APPS Precision*: 0.5nm

: : Stability*:  0.5nm
Optical and Thickness

measurementsat the field
Easy usage withany FRpRo
and FR EStool

Soft spacer to protect the
surface under test

Blocks any ambient light
Applicable at any flat and
curved surfaces

Ideal for Eye glass industry,
Aerospace and Automotive
industry, & é

Characterization of a multi-layer stack on a lens for automotive lamp.
*in terms of spectrum and depends on material
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Biosensing kit : Reattime & label -free monitoring
of biomolecular interactions

O
The Biosensing kit is fully @@
compatible with FR-pRo and
FRpOrtable tools and is K/ T\ 2

used for real-time and label-

free monitoring of

immunoreactions.

The miniaturized (5X15mm 3

footprint) biochip s, after [ [ \ 3
iat bio -

appropriate io 1. G

.4b

functionalization meets the

needs for measurement of The bi . ki i ; docki .
critical for human health e biosensing kit consists of a docking station

biomarkers, as well as for especially designed to accommodate the biosensing
harmful substances in food. chips and a number of appropriately fabricated Si
chips and the related fluidic cells.
The biosensing kit was been extensively employed in
APPLICATIONS the fast, accurate any with high dynamic range of a)
6 LelEl e Siresr s a large variety of critical for human health biomarkers
o Monitoring of kinetics of (T-PSA, fPSA, CRP, Dimer, PCT, IL6 etc.) and b) a
bioreactions large number of harmful substances in food;

o Point-of-Need pesticides, mycotoxins and allergens.
determinations

FEATURES

o Ultra-miniaturized
footprint
Single analyte

. . 1.6 1
deter_mlnatlons & —~ 149 —— Aflatoxin B1
Multl-analyte 3 g —— Fumonisin B1

- o [
determinations e

o Q

o C

Fully c_ompgﬂble for 2%
operation with L=
micropumps R
pump %E

O 2 4 6 8 10 12 14 16
Time (min)
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OptMic-ES Standard Optical microscope for R&D
needs

OptiMic -ES is a standard
trinocular microscope
operating in reflectance
mode. It is used for standard
inspection of samples and
can be coupled with FR
uProbe for reflectance and
thickness measurements
with a very small spot-size.

APPLICATIONS

o Standard inspection of OptiMic -ESis a standard trinocular microscope that
samples can operate both in reflectance and transmittance
o Measurement of thickness @ modes and serves the characterization of coatings on
at a very small area both reflective and transparent substrates. It is ready
for mounting of FR-uProbe or FRMicAdapter
FEATURES modules for the local characterization of coatings in
Spectral range:400- terms of film thickness, reflectance, transmittance,

1700nm refractive index.
Magnification 50X-400X

12V50W halogen lamp OptiMic-ES is equipped with all standard features of

with brightness control optical microscopes such as:

Transmittance mode oTrinocular inclined 30E

(EIFanEL; _ , o Integrated field diaphragm, aperture diaphragm

Integrated.fleld diaphragm, and puller type polarizer.

Zﬁﬁ;trutr;p(:zzgzggnr.and o0 Achromatic lenses: 5X/NA0.12/WD/26.1mm,
10X/NA0.25/WD20.2mm, 40X/NA0.60/WD3.98mm

Stage travel range: )
63mmX50mm o Ground-glass and yellow, green and blue filters

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGES1
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OptMic-200. Optical microscope for the inspection
of large samples

OptiMic -200 is a trinocular
microscope operating in
reflectance mode. It is
equipped with manual stage
with travel range long
enough to support the
inspection of any wafer size
up to 8inch diameter.

OptiMic -200 is a trinocular microscope that operate

in reflectance mode and serves the characterization

o Standard inspection of of coatings on wafers with diameter up to 8inch. It is
samples ready for mounting of the FR-uProbe or FR

0 Measurement of thickness MicAdapter modules for the local characterization of
ata very small area coatings in terms of film thic kness, reflectance,

refractive index, etc. OptiMic-200 is equipped with:

0 Coaxial coarse/fine focus system, with tensional

Spectral range: 406 adjustable and up stop, minimum division of

1100nm fine focusing: 1.0>m

Magnification 50X-200X o Trinocular inclined 3¢C

1?V50W TELEEE (e 0 Integrated field diaphragm, aperture diaphragm

with bnghtngss cpntrol and (Y,B,G, ground glass) switching device.

Integrated field diaphragm, .

aperture diaphragm and o  Pushpull .type analyzer and polarizer.

puller type polarizer. 0 Achromatic lenses: 5X/NA0.12/WD26.1mm,

Stage travel range: 10X/NA0.25/WD20.2mm,

204X204mm 20X/N0.40A/WD8.8mm

APPLICATIONS

FEATURES

Options:50X/NA0.7/WD1.7mm,
80X/NA0.8/WD1.2mm
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OptMic-2000HS Optical microscope for the
Inspection of large samples

OptiMic -200-HS is a top-
class trinocular microscope
operating in reflectance
mode. It is equipped with
large manual stage with
large travel range to support
the professional inspection
of any wafer size up to 8inch
diameter.

OptiMic -200-HS is a top-class trinocular microscope
that operate in reflectance mode and serves the
characterization of coatings on wafers with diameter
up to 8inch. It is ready for mounting of the FR-uProbe
or FRMicAdapter modules for the Ilocal
o Standard inspection of characterization of coatings in terms of film thickness,
samples reflectance, transmittance, refractive index.
0 Measurement of thickness OptiMic-200 is equipped with:

GGV ERT SHTE E1EE o BD reflected illuminator, with electronic variable
aperture and field diaphragm, center adjustable;
with switch for changing bright and dark field;
o Spectralrange: 400- with slots for filters and polarizing kit

1700r?r_n _ o Coaxial coarsef/fine focus system coarse range:

Magnlflcguon Sl2LDA 35mm, fine precision: 08>m. With upper limit and

Held of view: 25mm (max) tension adjustment.

12Vv100W halogen lamp i . A

with brightness control 0 0-35 degree tlltlng. wewmg_head for adjustlhg the

Integrated field height of eye point, provides the best viewing

diaphragm, aperture angle to different users

diaphragm and puller type o BD semiAPO DIC objectives

polarizer. 5X/NA0.15/WD13.5mm, 10X/NA0.30/WD9.0mm,

Travel range: 210X210mm 20X/NA0.50/WD2.5mm
o Stage travel range: 210x210mm with clutch

handle for quick movement

APPLICATIONS

FEATURES
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ThetaMetrisis S.A. © 202 4 www.thetametrisis.com


mailto:info@thetametrisis.com
mailto:sales@thetametrisis.com
mailto:info@thetametrisis.com
mailto:sales@thetametrisis.com

N/

mva(metrisis

Film Metrology and More

OptMic-300-HS Optical microscope for the
Inspection of patterned 300mm wafers

| & 3
@ - oy
— = .,

2

=
")

OptiMic -300-HS is a
professional trinocular
microscope operating in
reflectance mode. It s
equipped with manual stage
with long travel range to
support the inspection of
any wafer size up to 12inch
diameter.

l
e :
s, 8

OptiMic -300-HS is a top-class trinocular microscope
APPLICATIONS that operate in reflectance mode and serves the
o Standard inspection of characterization of coatings on wafers with diameter

samples up to 12inch. It is ready for mounting of the FR-
0 Measurement of thickness uProbe or FRMicAdapter modules for the local

at a very small area characterization of coatings in terms of film thickness,
reflectance, transmittance, refractive index.
FEATURES OptiMic-200 is equipped with:

Spectral range: 400 o Tilting trinocular head, 0-35 degree adjustable,

1700nm splitting ratio: 100:0 or 0:100

Magnification 50X-200X o Coaxial coarsef/fine focus system: coarse range

12V100W halogen lamp 35mm, fine precision: 08>m. With upper limit and

with brightness control tension adjustment.

Integrated.field 2B o BD semiAPO DIC objectives

aperture diaphragm and 5X/NA0.15/WD13.5mm, 10X/NA0.30/WD9.0mm,

puller type polarizer.

Stage travel range: 20X/NA0.50/WD2.5mm |

306X306mm o Stage travel range: 306x306mm with clutch handle
for quick movement
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Reference substrates Substrates for referencing
needs

A wide list of substrates for
reference are available
These reference substrates

are employed for accurate . .
Si for medium reflectance levels:
specular reflectance

RS [ (e G o0 Sidie500>m thick, 20x20mm (it is shipped with all

1700nm spectral range. FRtools), 10x10mm

o Siwafer Single Side Polished (4in, 6in, 8in)

o Siwafer Double Side Polished (12in)

BK7 for low -reflectance levels:

0 BK7 glass 8mm thick, 40mm diameter) with
absorbing backside coating for reduction of
backside reflectance

Al for high reflectance levels (>95% in the 200-
2500nm spectral range):

o Al (38mm diameter), it is shipped in a metal
housing. Specular reflectance Al standard (fused
silica with protective coating).

Si with patterned S 10, areas:

o Si die with areas for reflectance reference, SiQ

The list with standard reference substrates includes
the following:

FEATURES& APPS calibration thickness and patterned SiO, areas for
_ spot-size demonstration and calibration of micro -
oReflectance standard: Si spot tools

oReflectance standard: Al

oReflectance standard: BK7
All those standard reference substrates are always on

stock

In addition to the standard substrates, custom

reference substrates are also available, such as:

o Sidies of any square/rectangular shape from 3in,
4in or 6in Single Side Polishedwafers

0 Fused Silica dies of any square/rectangular shape
from 3in, 4in or 6in Single or Double side Polished
wafers
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-V

Thickness standardg-or performance evaluation &
calibration needs

The list with thickness stardards includes the

A wide list of thickness
standards for reference are
available. These reference
substrates are employed for
accurate specular
reflectance measurements
in the 190-1700nm spectral
range.

APPLICATIONS

o Standard inspection of
samples

0 Measurement of thickness
at a very small area

FEATURES

o Thickness standard: SiQon
Si 10nm-5>m

o0 Thickness standard: HC on
acrylic: 8m

o Thickness standard (Bilayer
SkBN4/SIiO/Si

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com

following items which are always on stock

0

1000nm SiO,/Si (500>m thick, 20x20mm siz@ with
a circular area of SiG. This thickness standard is
shipped with every FRtool and comes with
calibration certificate

3000nm SiG,/Si (500>m thick, 20x20mm size) with
a circular area of SIQ
100nmSiEN4/1000nmSiO,/Si
20x20mm size)

HardCoat on Plexiglass 8>m HC (nominal
thickness)

ParylendgSi (500>m thick, 20x20mm size)

(500>m thick,

addition, custom thickness standards are also

available upon request, such as:

(0]

SiO,/Si at any thickness (10nm-1000nm) on 4in Si
wafer

D263 glass (cover slips with nominal thickness30-
1000>m)
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Wafer Chucks Dedicated wafer and maskblank
chucks for FRScanner tools

A wide list of wafer ch ucks
is available to facilitate the
characterization of both
standard wafers and
samples of irregular shape
All  wafer chucks are
manufactured by  high
quality anodized aluminum

and are fully compatible for _ _ . :
usage in clean rooms The list with standard chucks includes the following

Custom wafer chucks are items which are always on stock:

also available (o]

transparent substrates (e.g. Single-size Wafer Chucks:

masks, SiC wafers, fused 3-in round chuck: accommodate standard 3in wafers
silica wafers, etc) 4-in round chuck: accommodate standard 4in wafers
6-in round chuck: accommodate standard 6in wafers
8-in round chuck: accommodate standard 8in wafers

12-in round chuck: accommodate standard 12in
APPLICATIONS wafers

o Characterization of wafers
of standard sizes (up to Photomasks chucks:

300mm in diameter) 0 5009 maskblank chuck
Characterization of samples § o 6025 maskblank chuck
of irregular shape

0 For usage with FRScannersf Multi -size Wafer Chucks:

0 200mm multiwafer chuck

0 300mm multiwafer chuck

o Single size wafer chucks 0 100mm rectangular chuck (for tools with A100

o Multi size wafer chucks stage only)

o 200mm multiwafer chuck with reference, dark and
thickness standard modules (for tools withA200
stage only)

Special chucks

340mm round chuck: accommodate glass substrates

with 340mm diameter

FEATURES

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGE87
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Non-Contact
Micro-Dispensing tools

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com PAGE89
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FR-Deposit:

Controlled deposition of minute

droplets of inks over large surfaces

FR-Deposit is a unique tool for
the selective deposition of films
following the layout drawn in

an appropriate format. The tool
IS based on FRScanner
platform on which a module

with one or multiple inkjet

heads is integrated. The systemr
iIs accompanied with FR
Therma kit for computer

controlled thermal treatment of

the substrate (up to 80 °C).

The system can be further
expanded through a wide range
of accessories.

Applications

Univ. & Research labs
Polymeric patterns
Printed electronics
Biological spotting (DNA
and proteins patternsin
microscale spots)

MEMS devices

And many mor e

(contact us with your
requirements)

FR-Deposit is shipped ready for deposition of polymeric
layers along with the software drivers that allows for
controlled deposition of polymeric drawings *

The system consists of the following modules:

o A module with piezo computer -controlled inkjet
heads mounted on a Z-translational stage with fine
resolution in steps. The inkjet heads are based on
piezo-driven inkjet printing technology and are
refilled by the user. Numerous inkjet heads are
available. Sandard inkjet head provides: Contactless
dispensing, Single droplet volumes down to 30 pl,
ultra-low variation of dispensed volume ~ 1%

o A motorized and computer -controlled axis on which
the inkjet module is mounted.

o A vacuum stage for the accommodation of the
substrate on which the polymeric drawing will be
transferred. The stage is also equipped with a heating
unit to keep the substrate at constant elevated
temperatures. The stage is mounted on a computer-
controlled axis which along with the axis of inkjet
module allows for transfer of any drawing.

o Drop Observation Unit with strobe light for MD -K
piezoelectric dispenser heads.

o Alignment unit for the manual alignment of the
position of the droplet against the substrate

*Drawing supported: BMP files

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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SPECIFICATIONS
M ECHANICAL SYSTEM

Stage

Chuck type

Hot plate temperature
Substrate thickness

Z-axis range

Printing area

Bi-directional Repeatability
Position Accuracy

Movement Resolution

DRoP OBSERVATIONUNIT
MD -P-758

MD-0-540

ALIGNMENT UNIT
Camera for Alignment
DISPENSING HEADS

MD -K-130-020

MD -K-140-020
MD-G-080

MD -E-3020-131
MD-E-3021-131
SOFTWARE

Inkjet head driver

X &Y axes driver

Drop observation unit driver

Alignment camera driver

LabView application for the
control of the system

WEIGHT & DIMENSIONS
Housing
Cover

Size & Weight

210X300mm, (motorized and computer controlled via USB)
Vacuum chuck

Max temp: 80°C, Temp accuracy + 2C, Manual set temperature
0.3mm (min thickness)/ 15mm (max thickness)

100mm (manual through precision translational stage)
210X300mm (A4 page)

Better than 10>m

5>m

1>m

high-resolution USB-b/w camera with automatic dimmer, objective 10x, c-mount and strobe light
for tuning of droplet size and frequency. The images of the droplets can be saved in the

USB b/w-camera, automatic dimmer, objective 10x, tube, Gmount

5MPixel USB colour camera for manual droplet alignment over printed patterns. Mag 10X.
Alignment accuracy 0.1mm. Software alignment

micro dispenser head without heater for liquids with a viscosity <15mPas; inner nozzle diameter
30>m. Compatible with the dispensing of a wide range of materials based on water, solvents,
Piezoelectric micro dispenser head with nozzle heater for liquids with a viscosity >20mPas; inner
nozzle diameter 50>m. Compatible with the dispensing of a wide range of materials based on

adaptation of the design e.g. for higher viscous liquids, liquids with particles etc.
Control unit with Color Touch Screen and pressure control for 2x dispenser heads

Control unit for 2x dispenser heads with Color Touch Screen, pulse modulation pressure control

Windows (Winl10, 64bit) driver for the control of the inkjet head (droplet configuration,
deposition rate & characteristics) is Included

Windows (Win10, 64bit) drivers for the control of X and Y axes through computer is included
Windows (Win10, 64bit) driver for the control of the camera is included
Windows (Win10, 64bit) driver for the control of the camera is included

Optional

High quality Anodized aluminum
Included for stabilized temperature and appropriate printing environment

800x1200x450mm (LxWxH), 67Kg

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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SOFTWARE SCREENSHOT

Main | Manual Dots | Dispensing | Seftings

— Layout — File _ Plate Settings.
toad [JTemperature Control
[Vacuum
Start Print
Abort Print Reference
— File Info _ Print Settings
Hor. pixels  Ver. pixels
o o Print Resolution (um/dot}
Total Dots Cover % X 100 ¥ 100
0 o Print Offset (um)
Total X (mm)  Total ¥ (mm) x OM O
0.00 0.00
~ Plate Info
X 0 Temperature: 00
¥ [ Vacuum:
< >
File Path

PICTURES FROM DROP INJECTION

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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Appendices

For further information, please contact us at info@thetametrisis.com or sales@thetametrisis.com
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Typical Measurements

EXMANA BO O W o B A A TIR% EXAMLAE BO O A o & A AA TR %
Fa 1~
VR VR
| . e - . L=

12nm __SIO?/SI UV/VIS tools, VIS/NIR tools 73 2nm Porous AI203/S| VIS/NIR tools :

23 f\.\ﬂ- J‘k!ll?.'\.\*h?s sso A TR % @& A& E /\.A A!l).“‘5>'\\AAA'R°/ui1‘

1.04>m parylene/StainlessSteelVIS/NIR
tooI

P ——

E‘A./L Mrsos B @ A 1T R|% F& NN KA E‘AA\ !ﬁssml).ArR"/E&\\A‘A’

.ﬁ‘ '\ t' N
= |\ ‘: ;
v V I‘J ‘-4" /

2.05>m porous-Si/Si, VIS/NIR tools 9 7>m SU-8/Si VIS/NIR tools
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L e

5 1nm PEDOTAO4 6nm ITO/QuartZ VIS/NIR 99 9 nm Si3N41086.7nm SiO2/Si VIS/NIR

E ﬁ,‘_ﬂ\ ,q.,gt;(}.'\\asns s so A T/R(% § & & A A\/\\ A\RSNE AT R|%| 8 |& & A NN

115.1nm poly-Si¥148.2nm Si3N4/569.4nm 1292 nm PMMA/111.3nm
S02/Si VIS/NIR tools S|3N4/3037 4nm SiO2/Si VIS/NIR tools
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(] 600.0 T T T 1
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Wavelenath fnml

)
8 400
&
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1520.6nm UV5 resist202.2nm Si3N4/3090.7nm  5320.1nmSi/759.2nm SiO2/Si (SOl wafer
SiO2/Si, VIS/NIR tools VIS/NIR tools
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Materials Database (>800 materials)

Dielectrics
a-La203

Al203

AlI2TiO5

AIN

AION (Aluminum OxyNitride)

Anthracene
BaB204 (BBO)
BaF2

BaTiO3

BeAl204
BeAl6010

BN (Boron nitride)
BNO-20

BNO-30

BNO-50
BNO-70-TT

BO

CaCO3

CaF2

CaGdAIO4
CaYAIO4

CeF3

CeO2

Cr203

CrN

CrSio2

CsBr

Cu20

CuO

Fe203

Fe304

GeO2

GeOx

HfN

HfO2

HfO2 2

HfSiO4

InSbO

Iro2

LaF3

LiCaAlF6

LiF

LiNbO3

LiTaO3 congruent
LiTaO3 stoichiometric
Lu3Al5012

Mg doped LiTaO3
MgAI204 (spinel)
MgF2

MgO

Nb205

NbN

NdF3

RuO2

Sc203

Si3N4

SiN (anti reflective coating)

Sio
Sio2
SiO2 (therm)
SiON
SiOx
SrTiO3
Ta203
Ta205
TaSi2
TaSi2 2
TeO2
TEOS
TiN
TiO2
Ti02 2
TiO2 3
TiSi2
V205
V02
VSi
VSi2
Y203
Y3AI5012 (YAG)
Zn0O
ZrN
Zr02

Glasses

2.1% fluorine fused silica
2.6% fluorine fused silica
3.7% fluorine fused silica
BK7

BPSG

BSG (Boron silicaglass)
Corning 1737F
CORNING 7059

Corning EAGLE XG
CR39

D263

FTO

Fused Germania

Fused Silica

HOYA

HOYA BAC4

HOYA BACD11

HOYA BACD14

HOYA BACD15

HOYA BACD16

HOYA BACD18

HOYA BACD2

HOYA BACD4

HOYA BACD5

HOYA BACED5

HOYA BAF10

HOYA BAF11

HOYA BAFD7
HOYABAFDS8

HOYA BSC7

HOYA EADF10
HOYA EADF50
HOYA EBACD10
HOYA EBACED20
HOYA EBAF8
HOYA EC3
HOYA ECF6
HOYA EF1
HOYA EF2
HOYA EF3
HOYA EF5
HOYA EF8
HOYA EFD1
HOYA EFD10
HOYA EFD13
HOYA EFD15
HOYA EFD2
HOYA EFD4
HOYA EFD5
HOYA EFD7
HOYAEFD8
HOYA EFD80
HOYA EFDS1
HOYA EFDS2
HOYA EFDS3
HOYA EFEL1
HOYA EFEL2
HOYA EFEL6
HOYA EFL5
HOYA EFI6
HOYA ELAF7
HOYA FC5
HOYA FCD1
HOYA FCD10
HOYA FCD100
HOYA FCD10A
HOYA FCD1B
HOYA FCD505
HOYA FCD515
HOYA FCD600
HOYA FCD705
HOYA FD110
HOYAFD140
HOYA FD225
HOYA FD60
HOYA FDS16W
HOYA FDS18
HOYA FDS20W
HOYA FDS24
HOYA FDS90
HOYA FF8
HOYA LAC10
HOYA LAC12
HOYA LAC13
HOYA LAC14
HOYA LAC7
HOYA LACS8
HOYA LAC9
HOYA LACL60

HOYA LAF2
HOYA LAF3
HOYA LBC3N
HOYA M-BACD12
HOYA M-BACD15
HOYAM-BACDS5N
HOYA M-FCD1
HOYA M-FCD500
HOYA M-FD80
HOYA M-FDS2
HOYA M-FDS910
HOYA M-LAC130
HOYA M-LAC14
HOYA M-LACS8
HOYA M-NBFD10
HOYA M-NBFD130
HOYA M-PCD4
HOYA M-PCD51
HOYA M-PCD55AR
HOYA M-TAC60
HOYA M-TAC80
HOYA M-TAF101
HOYA M-TAF105
HOYA M-TAF31
HOYA M-TAF401
HOYA M-TAFD305
HOYA M-TAFD307
HOYA M-TAFD405
HOYA M-TAFD51
HOYA MGNBF1
HOYA MG TAF1
HOYA MR-FDS1
HOYA MP-LAC8 30
HOYA MP-LAF81
HOYA NBF1
HOYA NBFD10
HOYA NBFD11
HOYA NBFD12
HOYA NBFD13
HOYA NBFD15
HOYA NBFD25
HOYA NBFD29
HOYA NBFD3
HOYA NBFD30
HOYA NBFD32
HOYA PCD4
HOYA PCD40
HOYA PCD51
HOYA TAC2
HOYA TAC4
HOYA TACG6
HOYA TAC8
HOYA TAF1
HOYA TAF2
HOYA TAF3
HOYA TAF4
HOYA TAF5
HOYA TAFD25
HOYA TAFD30
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