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(57)  Asimple, economical and fast process for man-
ufacturing a "hologram-like" device fixed on an object
and an apparatus for carrying out said process, wherein
the process comprises the steps of preparing a micro-
engraved die having a pattern thereon by using the prov-
en technologies in the semicon industry such as photo-
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Process and apparatus for manufacturing a "hologram-like" device fixed on an object

lithography, positioning a foil between the micro-en-
graved die and said object, and pressing the micro-en-
graved die against the foil either manually or automati-
cally by using a hot stamping machine, whereby said
pattern will be stamped on the foil to obtain said "holo-
gram-like" device and whereby said "hologram-like" de-
vice is fixed on said object.
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Description
Background of the invention
Field of the invention

[0001] The present invention generally relates to a
process and an apparatus for manufacturing a "holo-
gram-like" device fixed on an object.

Background Art

[0002] Counterfeiting and falsification affect almost
every area of economical and social life today. Holo-
grams are presently the most frequently used anti-coun-
terfeiting technique for brand protection and ID docu-
ment security. They have been proving their efficiency
daily since the beginning of the 1980's. Many well-
known international brands are also using holograms to
authenticate their products.

[0003] "Hologram" is commonly used as a generic
term for DOVIDs (Defractive Optical Variable Image De-
vices"). All the products classified as DOVIDs present
an image which changes colors when tilted at various
angles. This essential characteristic makes the image
impossible to be copied or imitated by traditional printing
and graphic software. However, only a few products
benefit from holograms to materialize the authenticity,
because hologram foils are expensive, complicated to
manufacture and therefore are only mastered by a few
companies. In addition, hologram foils have a long lead
time and are usually supplied with a mandatory mini-
mum volume (minimum quantity by a purchasing order).
To summarize, hologram foils are rare, expensive and
difficult to source. For certain products, for example,
vouches and entry tickets, they account for a significant
amount of total cost of the product. Using holograms to
differentiate one product from another is a really expen-
sive way.

Summary of the invention

[0004] Itis therefore an object of the invention to pro-
vide a simple, economical and fast process for manu-
facturing a "hologram-like" device and an apparatus for
performing said process.

[0005] This object is achieved according to the
present invention by a process for manufacturing a
"hologram-like" device fixed on an object as defmed in
claim 1 and by an apparatus for performing said process
as defined in claim 15. Advantageous embodiments are
claimed in dependent claims 2 to 14 and 16 to 23.
[0006] According to a preferred embodiment of the in-
vention, a "hologram-like" device fixed on an object can
be manufactured by steps of preparing a micro-en-
graved die having a pattern thereon by using the proven
technologies in the semicon industry such as photoli-
thography, positioning a foil between the micro-en-
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graved die and said object, and pressing the micro-en-
graved die against the foil either manually or automati-
cally by using a hot stamping machine, whereby said
pattern will be stamped on the foil to obtain said "holo-
gram-like" device, and said "hologram-like" device is
fixed (glued for example) on said object.

[0007] According to another preferred embodiment of
the invention, said micro-engraved die can be made of
metal or silicon. It may be a wheel. In this case, patterns
engraved on the wheel will be stamped on the foil by
rolling the wheel.

[0008] According to a further preferred embodiment
of the invention, said micro-engraved die can be mount-
ed on the hot stamping head of a hot stamping press or
machine to make use of the hot stamping technique.
[0009] In one preferred embodiment of the invention,
said micro-engraved die is produced by photolithogra-
phy and etching techniques, wherein a wet chemical or
an ion plasma etching process can be applied for the
etching process.

[0010] One important aspect of the invention is that a
pattern such as a firm logo to be engraved on the die is
scanned and an electronic file containing the pattern is
created by means of standard graphic tools from the art
and printing industry, so that the pattern can be easily
reproduced through said electronic file. Micro-lines, hid-
den images etc. can be added into such an electronic
file. In such a manner, the anti-counterfeiting capabili-
ties of the "hologram-like" device in form of a fine line
foil is further enhanced and it makes the device to be-
come a real brand protection. In addition, it offers an un-
beatable flexibility in terms of foil colors, shapes and im-
ages in a very short cycle of time. Consequently, the in-
vention brings a solution to satisfy the customer require-
ment about customized holograms

[0011] The pattern as well as the micro-structures
contained in the electronic file can be outputted onto a
film by means of an image device. The film with the pat-
tern thereon can be used as a mask to expose a die
coated with photoresist with UV light in order to produce
the micro-engraved die.

[0012] Alternatively, said electronic file can also be
used to directly activate a reactive ion plasma etching
process to engrave the die.

[0013] Asaresult, it will be possible to satisfy the cus-
tomer's requirements about customized "holograms" in
time, since the cost and delivery time are major obsta-
cles to do so with the standard hologram solution avail-
able up to now.

[0014] Anotherimportant aspect of the invention is an
apparatus for manufacturing a "hologram-like" device
fixed on an object combining the proven machines in the
semicon industry for photolithography and the proven
technologies of hot stamping in the hologram industry.
This makes it possible to do small batches of products
with a unique outlook. This contrasts with conventional
holograms where it is generally required to buy hun-
dreds of thousands of identical holograms and to keep
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them in a warehouse.

[0015] Due to the economical aspect of the inventive
process and apparatus for manufacturing the "holo-
gram-like" device, an object such as a smart card with
"hologram-like" device fixed thereon can be economi-
cally manufactured, but still has a high level of security.
[0016] Also, the invention allows extending the use of
the "hologram-like" device to purely aesthetic purposes.
As the color of the foil, the size and image of a logo can
easily be adapted and delivered in approximately two
weeks compared to the standard six months for a real
multi-layer hologram, there is no more an economical
or timing obstacle.

[0017] The "hologram-like" device such as a fine-line
foil has a plurality of applications. For each of the appli-
cations, there is a possibility to use only the aesthetic
advantage or to combine it with strong security features.
If security features are used, the standard precautions
well-known in bank note printing or smart card industry
have to be applied to secure the data processing (cre-
ation of micro-structure, hidden image process, elec-
tronic file generation, data transfer etc.) and the use,
transport and storage of the finished dies with the full
micro-structure.

[0018] The first application of the fine line foil is for the
differentiation and security enhancement of credit and
smart cards. The credit card and smart card are prod-
ucts with high security and differentiation requirements.
The card conveys the image of the card issuer and is
often a device involved in financial transactions or iden-
tity certification. For these reasons, it has to be nice,
unique and authentic. The physical security will be the
main driver for bank and payment cards, identity cards
and access control cards. The aesthetic characteristics
will be enhanced for game cards, internet cards and all
types of cards used by people and not related to physical
controls.

[0019] The second application of the fine line foil is for
the differentiation and security enhancement of official
documents. Paper identity cards, passports, legal doc-
uments etc. could benefit from the fine-line foil by offer-
ing the intrinsic security characteristics and the possi-
bility to apply a specific shape or content (including hid-
den images) to a type of document or related to the in-
dividual emitter (agency, bureau etc.).

[0020] The third application of the fine line foil is for
the differentiation and security enhancement of secure
papers. From the simple entry ticket to the sophisticated
bank note, the fine-line foil combined with other security
features (hologram, optical devices, optic inks etc.) can
increase the security and play the differentiation factor
in order to increase the value of the product.

[0021] The fourth application of the fine line foil is for
the differentiation and security enhancement of brand
production. Easy to manufacture, easy to stamp or glue
on products, the fine-line foil process allows adding on
products a relevant brand protection. It allows all prod-
ucts, but not only luxury products, to benefit from a high-
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er image and good brand protection.
Brief description of the drawings

[0022] The foregoing and other objects, aspects and
advantages of the invention will be better understood
from the following detailed description of a preferred em-
bodiment of the invention with reference to the draw-
ings, in which:

Fig. 1 is a schematic illustration of the photolitho-
graph technique used in the present invention,

Fig. 2 is a schematic illustration of the reactive ion
etching technique used in the present inven-
tion,

Fig. 3 isaschematicillustration of the manufacturing
process according to the invention,

Fig.4 is a schematic illustration of a micro-engraved
die.

Fig.5 is a schematic illustration of the Axalto logo on

a credit card.

Detailed description of a preferred embodiment of the
invention

[0023] Referring now to the drawings, Fig. 1 illustrates
photolithographic technology. The steps involved in the
manufacturing of a micro-engraved die for a foil with mi-
cro-structures are die cleaning, photoresist application,
soft-baking, mask alignment, exposure and develop-
ment, and hard-baking.

[0024] Inthefirst step, a die 3is cleaned, for example,
with some alcohol to remove particular matters on the
surface. After cleaning, photoresist coating 2 is applied
to the surface of the die 3. High-speed centrifugal whirl-
ing of the die is one of the methods for applying pho-
toresist coating 2. This technique, known as "spin-coat-
ing", produces a thin uniform layer of photoresist on the
die surface.

[0025] There are two types of photoresist: positive
and negative. For positive resists, exposure to the UV
light changes the chemical structure of the resist so that
it becomes more soluble in the developer. The exposed
resist is then washed away by the developer solution,
leaving windows of the bare underlying material. This
mask, therefore, contains an exact copy of the pattern
which is to remain on the die. Negative resists behave
in just the opposite manner. Exposure to UV light causes
the negative resist to become polymerized and more dif-
ficult to dissolve. Therefore, the negative resist remains
on the surface, whenever it is exposed and the devel-
oper solution removes only the unexposed portions.
Masks used for negative photoresists, therefore, con-
tain the inverse of the pattern to be transferred.

[0026] After applying photoresist coating on the die,
the coated die is soft-baked on a hot plate in order to
remove all of the solvents from the photoresist coating.
Over soft-baking and under soft-baking are to be avoid-
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ed.

[0027] The next step is to align a mask 1 which has
the desired pattern incorporated with micro-structures
therein with the die using a mask aligner. Once the mask
has been accurately aligned with the die, the photoresist
is exposed through the pattern on the mask with a high
intensity ultraviolet light 4, and developed subsequently.
[0028] The final step in the photolithographic process
is hard-baking. This step is necessary in order to harden
the photoresist and improve adhesion of the photoresist
to the die surface.

[0029] Referring now to Fig. 2, there is illustrated a
reactive ion etching (RIE) technique used in the present
invention. The photoresist coating 2 shows a pattern 7
after development. An etchant plasma 6 is produced by
glow discharging a relatively inert gas 5. The plasma 6
diffuses to a surface 8 which is to be etched. Plasma
ions sputter material of the die, as they hit its surface 8,
and react with the die material. Thus, the die is etched
with RIE by sputtering and chemical reaction. To ensure
vertical, smooth walls, it is necessary to exert tight con-
trol over the pressure and flow rate of inert gas 5, the
power level of the plasma apparatus and the process
time.

[0030] Besides the reactive ion etching technique, the
wet chemical etching technique can also be utilized. The
chemical or plasma etching process allows micro struc-
tures with less than 50 micrometers line width.

[0031] After etching the die 3, a die with micro struc-
ture or a micro-engraved die 30 is produced as sche-
matically shown in Fig.4.

[0032] Now referring to Fig. 3, there is illustrated a
process for manufacturing a "hologram-like" device
such as a fine line foil 20. A stamping press 9 is either
a manual stamping press with an adapted fixation for an
object such as credit cards or an automatic stamping
press. In the latter case, the micro-engraved die 30 is
mounted on the hot stamping head 10 of a standard
hologram or signature panel deposit machine. A foil, for
example a standard metallic foil 11, is put on an object
12 which is desired to be equipped with anti-counterfeit-
ing features, such as credit cards, vouchers, identity
cards and so on. The machine carries the object 12 from
an entry to the hot stamping press. When the micro-en-
graved die 30 is pressed against the standard metallic
foil 11, the foil is stamped on the object 12. This stamped
metallic fine line foil 20 adds to the object 12 not only
the aesthetic, but also security features engraved on the
foil. Then the finished product is carried back to the out-
put magazine. For example, MM3000 or MM6000 Kurz
for hot stamping used for credit card hologram or signa-
ture panel deposit is used. A machine like the MCC1
from Kurz would use a micro-engraved wheel pressed/
rolled against the metallic foil 11 to obtain the same ef-
fect.

[0033] A logo is embossed on an object for example
credit or smart card by adjusting properly the pressure
and the temperature communicated by the hot stamping
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press to the die/foil/object system. Fig.5 shows a sche-
matic illustration of the Axalto logo on a credit card.
[0034] A typical value for the temperature is 170 to
210° C with a pressure from a couple of grams to several
tens of kilograms depending on the material of the object
(paper, plastic, textile etc.) and its fragility.

[0035] It can be seen from the above description that
the invention generally employs proven technologies in
the semicon industry and the already existing hologram
or signature panel deposit processes and machines.
[0036] Usually a logo can be scanned and an elec-
tronic file containing the pattern of alogo can be created.
This electronic file can be edited to include some micro-
structures such as micro-lines and hidden images by us-
ing techniques from the bank note industry and specific
software. The image contained in the electronic file can
be outputted on a film by using a standard image device.
This film can be used as a mask to manufacture a micro-
engraved die by using an etching process. Alternatively,
the electronic file can be used directly to activate a re-
active ion plasma etching process to engrave a die. In
such a way, any logo can be easily modified electroni-
cally by putting some micro-structures as fine lines for
example in the logo.

Claims

1. A process for manufacturing a "hologram-like" de-
vice (20) fixed on an object (12), comprising the
steps of:

a) preparing a micro-engraved die (30) having
a pattern (7) thereon,

b) positioning a foil (11) between the micro-en-
graved die (30) and the object (12), and

c) pressing the micro-engraved die (30) against
the foil (11),

whereby the pattern (7) will be stamped on the foil
(11) to obtain the "hologram-like" device (20), and
whereby the "hologram-like" device (20) is fixed on
the object (12).

2. The process of claim 1, wherein step a) comprises
the steps of:

a1) coating one surface of a die (3) with pho-
toresist,

a2) interposing a mask (1) with the pattern (7)
between an UV light source (4) and the coated
die (3),

a3) exposing the pattern on the mask (1) onto
the coated die with the UV light, and

a4) engraving the exposed pattern (7) on the
die (3) by an etching process.

3. The process of claim 2, wherein a reactive ion plas-
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ma etching process and/or a wet chemical process
arel/is applied in step a4).

The process of any one of the previous claims, the
micro-engraved die (30) is pressed against the foil
(11) by means of a hot stamping press.

The process of any one of the previous claims,
wherein the micro-engraved die (30) is pressed
against the foil (11) either manually or automatically.

The process of claim 2 or 3, wherein the pattern (7)
to be engraved on the die (3) is scanned and an
electronic file containing the pattern (7) is created,
whereby the pattern (7) can be easily reproduced
through the electronic file.

The process of claim 6, wherein security features
like micro-lines, hidden images are added into the
electronic file to enhance its anti-counterfeiting ca-
pabilities.

The process of claims 6 or 7, wherein the pattern
(7) contained in the electronic file is outputted onto
a film by means of an image device.

The process of claim 8, wherein the film with the
pattern (7) thereon is used as the mask (1) to en-
grave the die (3).

The process of claims 6 or 7, wherein the electronic
file is used to directly activate a reactive ion plasma
etching process of to engrave the die (3).

The process of any one of the previous claims,
wherein the micro-engraved die (30) is a wheel.

The process of any one of the previous claims,
wherein the micro-engraved die (30) is made of
metal or silicon.

The process of any one of the previous claims,
wherein the foil (11) is a standard metallic foil.

The process of any one of the previous claims,
wherein the foil (11) is glued on the object (12).

An apparatus for manufacturing a "hologram-like"
device (20) fixed on an object (12), comprising:

a) means for preparing a micro-engraved die
(30) having a pattern (7) thereon,

b) means for positioning a foil (11) between the
micro-engraved die (30) and the object (12),
and

c) means for pressing the micro-engraved die
(30) against the foil (11),
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16.

17.

18.

19.

20.

21.

22.

23.

whereby the pattern (7) will be stamped on the foil
(11) to obtain the "hologram-like" device (20), and
whereby the "hologram-like" device (20) is fixed on
the object (12).

The apparatus of claim 15, wherein the means a)
comprises:

a1) means for coating one surface of a die (3)
with photoresist,

a2) means for interposing a mask (1) with the
pattern (7) between an UV light source (4) and
the coated die (3),

a3) means for exposing the pattern on the mask
(1) onto the coated die with the UV light, and
a4) means for engraving the exposed pattern
(7) on the die (3) by an etching means.

The apparatus of claim 16, wherein the etching
means are a reactive ion plasma etching means
and/or a wet chemical etching means.

The apparatus of any one of the previous claims 15
to 17, wherein the means for pressing the micro-
engraved die (30) against the foil (11) is hot stamp-
ing means.

The apparatus of any one of the previous claims 15
to 18, wherein the means for pressing the micro-
engraved die (30) against the foil (11) are either a
manual or an automatic means.

The apparatus of any one of the previous claims 15
to 19, wherein the micro-engraved die (30) is a
wheel.

The apparatus of any one of the previous claims 15
to 20, wherein the micro-engraved die (30) is made
of metal or silicon.

The apparatus of any one of the previous claims 15
to 21, wherein the foil (11) is a standard metallic foil.

The apparatus of any one of the previous claims 15
to 22, wherein the foil (11) is glued on the object
(12).



EP 1 602 508 A1

Fig. 1 Fig.2

Fig. 3 Fig. 4

Fig. 5

:%& axalto




[y

EPO FORM 1503 03.82 (P04C01)

9

EP 1 602 508 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 04 29 1408

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CI.7)
X WO 2004/030928 Al (NOTE PRINTING AUSTRALIA|1-5, B42D15/00
LIMITED; MUKE, SANI; JACKSON, WAYNE, 11-23 B42D15/10
KEVIN) 15 April 2004 (2004-04-15)
Y * page 29, line 18 - Tine 21; figure 21 * |6
* page 31, line 16 - page 34, line 23;
figures 26,27 *
X EP 0 374 256 A (DAI NIPPON INSATSU 1-5,12,
KABUSHIKI KAISHA) 14-19,
27 June 1990 (1990-06-27) 21,23
Y * page 23, line 12 - page 26, line 9; 6
figures 11,12 *
X WO 037095228 Al (LEONHARD KURZ GMBH & CO0. |1,5,
KG; WILD, HEINRICH; BREHM, LUDWIG) 13-15,19
20 November 2003 (2003-11-20)
Y * page 15, line 25 - page 16, line 6; 6
figure 3 *
X EP 0 013 557 A2 (HOECHST 1,4,5,
AKTIENGESELLSCHAFT) 12,14, TECHNICAL FIELDS
23 July 1980 (1980-07-23) 15,18, | SEARCHED  (mcln
19,21,23 B42D
Y * page 6, line 26 - page 10, Tine 15; 6
figures *
X GB 1 517 840 A (LANDIS & GYR AG) 1,4,5,
12 July 1978 (1978-07-12) 12,14,
15,18,
19,21,23
Y * page 2, line 110 - Tine 116; figures * |6
Y WO 99/56964 Al (GIESECKE & DEVRIENT GMBH; |[6
KAULE, WITTICH)
11 November 1999 (1999-11-11)
* page 14, line 10 - Tine 19 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 28 January 2005 Achermann, D
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological background e e e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 1 602 508 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 04 29 1408

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

28-01-2005
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2004030928 Al 15-04-2004  NONE

EP 0374256 A 27-06-1990  DE 68928586 D1 02-04-1998
DE 68928586 T2 29-10-1998
EP 0374256 Al 27-06-1990
W0 8909989 Al 19-10-1989
JP 2812758 B2 22-10-1998
us 5138604 A 11-08-1992

WO 03095228 Al 20-11-2003  NONE

EP 0013557 A2 23-07-1980 DE 2900979 Al 24-07-1980
DE 3062849 D1 01-06-1983
JP 55095523 A 19-07-1980

GB 1517840 A 12-07-1978  CH 594936 A5 31-01-1978
DE 2555214 Al 02-06-1977
DE 7634293 U1 05-05-1977
FR 2331455 Al 10-06-1977
NL 7601528 A ,B, 20-05-1977
us 4184700 A 22-01-1980

WO 9956964 Al 11-11-1999 DE 19819571 Al 04-11-1999
AU 3824299 A 23-11-1999
EP 1087872 Al 04-04-2001
UsS 6688221 Bl 10-02-2004
US 2004107848 Al 10-06-2004

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	description
	claims
	drawings
	search report

