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Optical Monitoring: 

Delivering High Precision & Yield to the 

Manufacture of Optical Coatings

Intellevation Ltd

www.intellevation.co.uk
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Product Range

In-situ, real time measurement systems 

for thin film coating and etching applications

Crystal Monitor / Control 

Systems (Xtal) for 

monitoring and controlling 

material growth rates, 

typically in simple vacuum 

deposition systems.

Optical Monitor / Control 

Systems (OMS) for 

monitoring and controlling 

material growth rates, 

typically in complex vacuum 

deposition systems.

Laser End Point Detection 

Systems (LEPD) for 

monitoring and controlling 

material etch rates, 

typically in reactive ion 

etching systems.
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Intellevation ïA new company with a long history

Intellemetrics Ltd (1982 to 2004)

World renowned name in Precision Optical Monitoring Systems

24 years of expertise providing solutions for Vacuum Processing

Well designed robust products

High performance / specification products

Cutting edge application specific control & modelling software

Intellevation Ltd (2004 onwards)

Formed in Dec 2004

Acquired the Intellemetrics business from BOC

Company owned by the Intellevation Directors

Invested in a restructuring program to enhance its core skills of;

Research

Product Design & Development

Applications Development

Customer Support & Training

Marketing

Quality & Manufacturing
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Manufacturing & Quality

Quality is important to us.

Our manufacturing is performed using:

Formal Quality Systems

ISO 9001 / 14001 Certifications

State-of-the-Art equipment / processes

Supply Chain Management

Assembly

Testing

Qualification

Direct Fulfilment

Aftersales Logistics & Repair
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Why Use Optical Monitoring?

The Solution:

Quartz crystal measures the Deposited Mass

Optical Monitoring measures the true Optical Thickness

Inherent error compensation in optical monitoring
Film stack errors can decrease as layer thickness and complexity increases

The Challenges:
Complexity č Precision č Volume č Cost Ď
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Optical Monitoring Vs Quartz Crystal Example
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Target Specification

Product:

High Performance Steep Edge 

Notch Filter

Materials:

TiO2 / SiO2

Ebeam deposition and IAD

Film Stack Design:

Demanding 34 layer film stack

with non-QW termination

Band Edge Position Spec: Ñ0.3nm
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Optical Monitoring Vs Quartz Crystal Example

Quartz Crystal Monitoring
Optical Monitoring

with Intellevation IL551

Band Edge Spread > 3.3 nm

Poor Yield

Band Edge Position Ñ0.1 nm

Very High Yield

10 back-to-back growth runsé(Band Edge Position Spec: Ñ0.3 nm)

In-direct optical monitoring process in back face reflection mode with 2 test glasses. 

Results shown above are from the coated product.
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Advanced Measurement System

Detect

or

SourceOptical & Electrical Noise

Electron beam guns including sweep controls

Plasma sources

Heaters

Arcing

Solution 

Dual beam system

Four phase chopper (light / dark / reference / dark)

Time demultiplexed common optical path

High speed digitisation and DSP within detector head

High off axis rejection optics

Rugged optical mounts

High EMF / EMC immunity

Result ïHigh Quality, High Precision Data
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In-Direct Optical Monitoring ïTest Glass

Example: Symphony Series 

High Precision Electron 

Beam Deposition with IAD

DetectorSource

DetectorSource

Source

Detector

Process flexibility & complexity

Dynamic range

Superior S/N 

Standard test piece ïindependant of product

Result ïHigher precision, yield, performance

Test Glass Changer
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Direct Optical Monitoring

Example: OptoFab 3000

High Precision Ion Beam Deposition
High quality AR and HR facet coating

Monitor the actual product or a witness piece at the same location

No tooling factors

Sample once per rotation

Fast acquisition time (2ms)

Source

Detector
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Wavelength Ranges

Source Module: Quartz halogen 300 ï2400nm

Extension down to 250nm achieved with deuterium source

Detectors
PMT 250 - 800nm

Silicon 400 - 1100nm

Peltier Cooled Si plus InGaAs 500 - 1650nm

Peltier Cooled PbS 800 - 2400nm

Standard Products

Free Space Systems

IL551 300 ï800nm

IL552 400 ï1100nm

IL553 500 ï1650nm

IL555 1000 ï2200nm

Fibre Based Systems

IL561/UV  250 ï800nm

IL562 400 ï1100nm

IL563 500 ï1650nm

Other wavelength ranges available on request.
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Accessories: Test Glass Changers

In-house designs. Customised for

your chamber geometry.

Driven from Optical Monitor system for

true integration and automation.

Optional Integrated Multiposition

Crystal Changer.

Suitable for front or back face

reflection and transmission optical

monitoring modes.

Optical alignment from outside the

chamber, i.e. under vacuum.

Up to 20 test glass carousel system or

250 glass drop glass system.

Integrated carousel system for fibre

based monitor retrofitted to your

crystal changer.
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Powerful Software

Intellevationôs Optical Monitors give thin-film engineers the tools to 

decrease process development time & manufacturing costs AND 

increase yield & product performance. 

The system combines advanced optoelectronic hardware with a suite of 

powerful software packages including 

FilmMaker ©

FilmBuilder ©

FilmModeller ©

FilmPhasor ©

FilmSimulator ©

FilmCharacters ©

FilmReviewer ©

FilmDirector ©

to provide a single complete integrated solution.


