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The counterfeiting of valuable papers and the forg
ing of documents has always been a serious con
cern to all who issue such articles. In addition, la

bels of many highly prized brand-name consumer prod
ucts are targets for counterfeiters. This threat has been 
increased by very significant improvements in color print
ing technology and by the development of color duplicat
ing machines, both of which are capable of generating 
close reproductions of the original. Such new technology 
has made much of the traditional art of the counterfeiter 
obsolete. 

In the past, printed material has been protected through 
the use of special papers with watermarks, embedded 
threads, and planchettes, and the use of intricate or em
bossed designs and special inks. Since these methods are 
frequently not sufficient to protect the general public, 
there has been an ongoing interest in new techniques. A 
number of optically variable devices—whose appearance 
changes with the angle of viewing—have been proposed 
recently. These include raised intaglio printed line patterns 
that reveal special designs when viewed obliquely, as well 
as holographic and diffraction grating devices. 

The method proposed here belongs to the category of 
optically variable devices and is based on the physical 
principle of interference of light in thin films. Thin films, 
of course, are used to construct many optical components, 
such as narrow band filters, antireflection coatings, reflec
tors, polarizers, neutral and color selective beam splitters, 
and rejection filters. 

In all the above applications, the iridescent behavior of 
optical thin films, which we admire so much in their natu

ral appearance, is a decided disadvantage. Efforts are usu
ally made to minimize it. We have decided to enhance this 
property of optical thin films and to design and construct 
Thin Film Security Devices (TFSDs) that are based on it. 
The iridescence of the TFSD attached to a document or 
product signals to the public that the article is genuine. We 
first demonstrated the effectiveness of our proposed anti
counterfeiting method in the early 1970s. 1 , 2 

During the development stage, we investigated different 
types of coatings as well as different ways of fastening 
them to the article to be protected. The method of attach
ment chosen consists of depositing the optical thin films 
onto a flexible polyester base that has been previously 
treated with a release coating. A suitable cement is then 
applied to the multilayer and a pattern of the material is 
transferred by hot foil stamping onto the article. 

We also investigated different ways of introducing pat
terns into the TFSD to increase its security. Some were 
based on the interaction of the coating with black patterns 
on the document surface, others on the evaporation of the 
layers through masks and on laser etching. More elaborate 
use of masks can result in very attractive patterns in which 
the color varies gradually, in TFDSs with many different 
colors, or in attractive penumbra patterns. Clearly, while 
some of these effects are quite spectacular, TFSDs that in-
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corporate them may be too expensive to produce for some 
applications. 

The TFSDs may consist of anywhere from five up to 30 
very thin dielectric or metal films. The thicknesses of indi
vidual dielectric films are of the order of 0.1 µm. These 
extremely small thicknesses have to be reproduced with an 
accuracy of 1 or 2% if the visual appearance of the coat
ing is not to be compromised. Film materials have to be 
chosen that are compatible with one another and that re
sult in TFSDs that can withstand the wear and tear of 
normal use. Although we were very soon able to produce 
such coatings on laboratory equipment valued at approxi
mately $200,000, the production capacity of such systems 
was too small and the devices produced on it were too 
expensive for use. We had to develop mass production 
equipment for the manufacture of high precision coatings, 
since none was available at that time. A paper describing 
our efforts in more detail will appear soon in Applied Op
tics.3 Others have been inspired by our work and have 
repeated or built upon the technology initiated at the 

N R C C . One notable example of this is an optically vari
able ink based on thin film coatings.4 

Thin films foil counterfeiters 
A number of features contribute to the security of 

TFSDs. Their use on articles introduces an additional tech
nology that is very different from printing. They can be 
observed by the man-in-the-street without the use of spe
cial viewing devices. Their effect cannot be reproduced by 
printing or xerography and they cannot be stripped from 
one document and transferred to another. 

The security of TFSDs stems from the fact that the pro
duction economics are just right for this application. Pro
duced on laboratory equipment, the devices are too expen
sive for the protection of most objects. On the other hand, 
the per unit area cost of the material produced in mass is 
acceptable for low cost items. The investment necessary 
for mass production equipment is completely out of reach 
of aspiring counterfeiters. 

TFSDs have been recently introduced into the market
place and applied to British Columbia drivers' licenses. 
They are produced by Identicard Ltd. under a license from 
the Canadian government, the owner of the invention. 
There is considerable interest in this development in other 
countries and use on other devices, including banknotes, is 
expected in the future. 

The technology developed as a result of this project will 
lead to other applications. It should enable the mass pro
duction of cheap, but highly accurate and stable color fil
ters for use in photography and in many of the applica
tions for which glass and gelatin filters are currently em
ployed. In particular, we feel that the iridescent color 
effects attainable will be of much interest to artists. The 
use of such coatings in glass sculptures has already been 
demonstrated. But the full potential of the application of 
optical thin films to art has only begun to be explored. A 
thin film artist paints with the purest of colors nature has 
to offer on a canvas of three dimensions—width, breadth, 
and angle. 
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