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(54) PLASTIC KEY FOB WITH FULL-COLOUR PRINTING AND A BUILT-IN RFID TAG

(57) A plastic key fob has full-colour printing and is
equipped with a built-in RFID tag. The key fob has a rec-
tangular shape and a round through opening for a ring.
The key fob is comprised of the following sequence of
layers: a plastic laminate layer; a decorative/informative
face layer; a prelaminate core layer with at least one RFID
tag mounted thereon; a decorative/informative rear layer;
and a plastic laminate layer, which together make up a
base, to which a layer of an adhesive and a composite
lens is applied on two sides. The prelaminate core is
formed first, then a multilayered structure or base is
formed by applying an informative/decorative sheet and
a protective laminate layer to both sides of the prelami-

nate core. Then all of the sheets are bonded together by
thermocompression. A plurality of key fob blanks is cut
into the multilayered structure. Then all of the blanks are
coated, first on one side and then on the other, with a
polyurethane-based liquid material. Then the multilay-
ered sheet with the blanks is dried and the finished key
fobs are extracted from the base and packaged. The
claimed device, which performs the function of a key fob
and a contactless smart card, has increased resistance
to physical loads, increased resistance to temperature
changes in the environment in which it is used and in-
creased resistance to ultraviolet light.
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Description

[0001] A group of inventions regarding the design of a
plastic key fob with full-color printing equipped with a
built-in RFID tag and the manufacturing method.
[0002] A plastic key fob with full-color printing and an
RFID tag may be equipped with a built-in RFID tag con-
forming to ISO 14443, ISO 15693, ISO 18000 and ISO
11784 / ISO 11785 standards.
[0003] The key fob may successfully replace plastic
cards and be used in transportation systems, as a social
card, a loyalty card, a key card to enter secured areas,
as well as for advertisements.
[0004] Key fobs with an RFID chip are known from prior
art.
[0005] Key fobs and mini-cards manufactured by the
Chinese company named Cet http://www.cete-
ch.com.hk/en_us/products/detail/4. Key fobs come in a
variety of shapes, including rectangular and trapezoid,
and can be designed as animals and characters, etc.
[0006] The main disadvantage of key fobs is that they
are fragile and unreliable in use, because the surface
layer is usually made of epoxy coating, which is very brit-
tle. When the key fob falls on a hard surface from a height
of 1 or 2 meters, it cracks and delaminates, and its ma-
terial is prone to scratching. Due to UV light exposure,
the material turns yellow and the paint fades, the surface
turns matte, and thus the key fob loses its appearance.
When the fob is attached to keys on a common metal
ring, it is more likely to be lost due to increased brittleness
at the attaching point (eyelet). Epoxy resin is toxic.
[0007] In terms of the manufacturing method, the pred-
ecessor of the plastic fob is the plastic (smart) card.
[0008] There is a dual-interface card comprises two
laminating layers with a support sheet between them,
which forms the base in which the antenna is sealed, with
a compensation sheet. A module with a built-in mini-an-
tenna is located in the surface cavity of the smart card
(ref. US 2015021402 A1).
[0009] The objective of this invention group is to create
a convenient, reliable, ergonomic, compact plastic key
fob with full-color printing and an RFID tag that serves
as a smart card, and to develop a manufacturing method
for the plastic key fob.
[0010] The technical effect of the claimed device and
its manufacturing method consists in the following: to cre-
ate a device able to operate as a key fob and a contactless
smart card; increased its resistance to mechanical loads
arising in everyday use; increased resistance to ambient
temperature changes and UV radiation due to the mate-
rials used during its fabrication; increased device ergo-
nomics and usability. The proposed manufacturing meth-
od automates the production process, reduces produc-
tion costs, considerably improves production rate, and
reduces the number of defects.
[0011] The technical effect is achieved by using the
following combination of essential features:
The plastic key fob is made with full-color printing and is

equipped with a built-in RFID tag that conforms to ISO
14443, ISO 15693, ISO 18000 or ISO 11784 / ISO 11785
standards. The key fob is made in the form of a rectangle
with rounded corners, and is 50.95-51.05 mm long,
24.61-24.71 mm wide, and 3.34-4.34 mm thick. It has a
round through-hole for a split ring with inner diameter of
4.00-4.50 mm. The key fob corners are rounded, wherein
the corner near the hole has a bending radius R = 5.00
mm - 6.00 mm, while the other three corners of the key
fob have bending radiuses R = 3.00 mm - 3.36 mm. The
key fob weight is 4.65-4.95 g. The key fob consists of
sequentially combined layers of plastic laminate, a dec-
orative/informative layer on the front face, a prelaminate
center layer with at least one installed RFID tag, a dec-
orative/informative layer on the reverse side, and plastic
laminate. These layers form the base that is coated with
a glue layer and a composite lens on both sides. A unique
serial number for the RFID tag may be applied on the
surface of the decorative/informative layer, thus making
it possible to identify the key fob.
[0012] The plastic fob manufacturing method employs
equipment designed to manufacture plastic smart cards,
as well as sheet materials with the same dimensions, for
example, of the 295 x 480 mm format. The prelaminate
center is formed, first of all. For this reason, plastic sheets
are placed, on both sides, on the sheet with installed
RFID tag(s), and are joined together by thermal compres-
sion. Then, the multilayer structure - the body - is formed
by placing an informative/decorative sheet and a protec-
tive laminating layer on both sides of the prelaminate
center. Then, all sheets are joined together by thermal
compression, and a number of key fob blanks, for exam-
ple, 24, 48, 72 or more, with a round through hole in each
blank, are cut out from the produced multilayer structure.
At the same time, all fobs are left on the body sheet,
which are retained by the semicircle located at the corner
near the hole; wherein, two notches are made on the
semicircle that later facilitate the retrieval of the key fobs
from the body. Then, key fob blanks are first coated with
a liquid polyurethane-based material on one side, put on
a tray and left for (4 to 6) hours for polymerization and
drying. During polymerization, the lens material sticks
firmly to the PVC support, which stops it from delaminat-
ing during key fob use and storage. The temperature and
viscosity of the liquid material used to obtain the neces-
sary volume and height of the composite lens is selected
empirically. Simultaneously, various additives including
an antimicrobial one are added to the material. As a result
of these additives, the composite lens becomes resistant
to pollution and multiple bends; it does not permit ultra-
violet light to pass through. After drying, the body sheet
with key fob blanks is turned over, and covered with the
polyurethane-based liquid material on the other side to
form the composite lens reverse layer. The finished key
fobs manufactured by the method described are dried,
retrieved from the body and packaged.
[0013] A special type of key fob.
[0014] The composite lens layer is made of poly-
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urethane-based material of 1.4 mm thick. A plastic cov-
ering sheet on the reverse side contains an informative
layer with a unique RFID serial number. Therefore, ad-
ditional counterfeit protection is provided, as well as a
convenient way to identify the key fob. The decorative/in-
formative layer on the front face contains the inscription
TROIKA (trio of horses) on a plain blue background with
the image of three white horses (TROIKA transport card
in the key fob format). The informative/decorative layer
surface contains the embossed inscription AIRTAG. This
inscription becomes visible when the light is refracted at
a certain viewing angle, thus the key fob is protected
against counterfeit. An NXP MIFARE Plus type RFID tag
is installed on the key fob. The key fob is made as a 24.63
mm x 51.03 mm rectangle with rounded corners and con-
tains a round through-hole with 4.3 mm in diameter lo-
cated in the upper right corner of the fob. The fob thick-
ness varies from 3.4 mm to 3.8 mm.
[0015] The method for manufacturing the key fob in-
volves one antenna being installed by ultrasonic solder-
ing on one side of a 295 x 480 mm plastic sheet. Then,
a compensation sheet is placed over the plastic one on
the antenna side, and the sheets are joined together by
thermal compression. A decorative/informative layer
comprising the front face is placed on one side of the
prelaminate produced. It contains the image of three
white horses and TROIKA inscription. The other prelam-
inate side is covered with a decorative/informative layer
that contains the card ID number on a plain blue back-
ground. Then, additional plastic laminate sheets are
placed on both sides; therefore, a multilayer structure (a
stack) is formed for the subsequent press-lamination
process. After assembling, the sheet edges are fixed to-
gether by thermal compression and scorched. The mul-
tilayer structure produced is referred to as the body. 72
blanks with round through-holes in each are cut out from
the body; at the same time, the fobs are retained in the
body by the semicircle located at the corner near the hole
until the manufacturing process is completed. A through-
hole is made in the fob in such a way that the distance
to its edges allows for subsequent application of the poly-
urethane-based liquid material on the fob surface, which
uniformly covers the whole key fob surface during po-
lymerization. The polyurethane-base liquid material is
applied first on one side of the body, resulting in formation
of the composite lens front face. After drying, the multi-
layer structure is turned over, and covered on the oppo-
site side to make the composite lens reverse side. Then,
the multilayer structure with key fob blanks is dried, after
which finished key fobs are taken from the body and pack-
aged.
[0016] Thus, the manufacturing method for key fobs
allows to produce 72 plastic fobs using one sheet, which
are easy to use and have a number of advantages, such
as: high strength (high tensile strength); elasticity; good
resistance to abrasion; resistance to mechanical stress.
The key fob coating provides the following advantages:
high resistance to tearing and deformation; high resist-

ance to thermal effects; temperature range from - 40 °C
to + 80 °C, i.e. can be used indoors or outdoors; resist-
ance to external impacts (weather conditions, frost, etc.);
high resistance to chemicals (resistance to oil and gaso-
line, acids). The coating is resistant to microorganisms;
it has a good damping ability; resistant to radiation; it
does not crack or corrode. Polyurethane resin is abso-
lutely transparent, non-toxic, does not contain heavy met-
als, and does not turn yellow with time.
[0017] This manufacturing method employs equip-
ment designed for manufacturing smart cards, and the
key fob geometry and dimensions are selected as a con-
venient and efficient production method. A shape is cre-
ated with specific dimensions that allows simultaneously
to minimize manual labor, to automate the process, and
to achieve the maximum output of useful products during
the sheet-processing method. For the customer, the pro-
cedure for getting plastic key fobs is the same as for
plastic cards packaged according to sequence numbers.
Moreover, polyurethane-based liquid material contains
an anti-microbial additive, which does not permit UV light
to pass through, is resistant to pollution and multiple
bends, and glues securely to the PVC body during po-
lymerization. During manufacturing of the key fob, the
body thickness is selected in such a way that the fob
blank conforms to the thickness requirements specified
in Specification (TU) 4084-001-85729412-2015.
[0018] The claimed group of inventions is explained in
the drawings, where Fig. 1 illustrates the general appear-
ance of the key fob (from the front and side).
[0019] Hypoallergenic materials are used in the man-
ufacturing of key fobs in compliance with European Reg-
ulation (EC) 1907/2006, which confirms their safety for
everyday use. The fob composite lens is anti-bacterial
and protects from fading (UV protection). The lens ma-
terial may contain a flavoring agent to flavor the key fob,
colorants and/or fluorescent additives, glitter.
[0020] The elasticity of the composite lens material al-
lows the fob to "recover" after being dented or scratched,
for example, by keys. The composite lens also provides
high resistance to environmental impacts and corrosive
media (petrol, detergents, etc.). The plastic fob produced
in this way can be easily used as a key fob, a plastic card,
transport card, school card, social card, loyalty card, se-
curity pass to guarded facilities or for advertisement.
[0021] The key fob dimensions make it easy to store
and use in different ways. The key fob can be attached
to keys, handbags, and other goods using the round
through-hole.

Claims

1. A plastic key fob with full-color printing, equipped
with a built-in RFID tag, which weighs between 4.65
g and 4.95 g, and has a rectangular shape with the
following dimensions: from 50.95 mm to 51.05 mm
long, 24.61 mm to 24.71 mm wide, and 3.34 mm to

3 4 



EP 3 346 422 A1

4

5

10

15

20

25

30

35

40

45

50

55

4.34 mm thick; which has a round hole from 4.00 mm
to 4.50 mm in diameter near one corner for attaching
a key ring; has rounded corners; wherein, the corner
near the hole has bending radius R = 5.00 mm to
6.00 mm, while the other three corners have bending
radiuses R = 3.00 mm to 3.36 mm; which consists
of sequentially combined layers of plastic laminate,
a decorative/informative face, a pre-laminate center
with at least one installed RFID tag, a decorative/in-
formative reverse layer, and plastic laminate, that
form the body, stuck together with a layer of glue and
composite lens on both sides.

2. A key fob of claim 1, for which the prelaminate center
material and the decorative/informative layer are
painted in different colors.

3. A key fob of claim 1 comprising an electronic circuit
with a LED bulb.

4. A key fob of claim 1 characterized in that the com-
posite lens layer is made of polyurethane-based ma-
terial.

5. A key fob of claim 1 characterized in that the com-
posite lens thickness is at least 1.4 mm in its central
part.

6. A key fob of claim 1, characterized in that that the
central prelaminate contains an image and/or text
illuminated by UV light directed to the fob butt end.

7. A key fob of claim 1 characterized in that the dec-
orative/informative layer contains an embossed im-
age or inscription that is visible when the light hits
the key fob surface at a certain angle.

8. A key fob of claim 1 characterized in that the plastic
laminate is PVC, PET, or PC material.

9. The method for manufacturing a plastic key fob of
claim 1, characterized in that sheet materials are
used with the same dimensions as the fob layers;
and the prelaminate center is formed, first of all, by
covering the sheet containing the installed RFID
tag(s) with plastic sheets on the front and back sides,
and further their joining together by thermal com-
pression with subsequent formation a multilayer
structure, whereby the prelaminate center is covered
on both sides by a decorative/informative sheet, and
a protective laminating layer; then, all sheets are
joined together by thermal compression; and several
blanks, for example, 24, 48, 72 or more, with round
through-holes, are cut out from the multilayer struc-
ture produced; at the same time, key fobs are re-
tained in the body by semicircles located at the cor-
ner near the hole; in addition, two notches are made
on the semicircle; all blanks are covered on one side

with the polyurethane-based liquid material with fur-
ther polymerization, turning the sheet over and cov-
ering all blanks with the polyurethane-based liquid
material on the reverse side, which after polymeri-
zation results in the formation of the composite lens
reverse layer; next, the multilayer sheet with blanks
is dried; and finished key fobs are retrieved from the
body and packaged.

10. A key fob of claim 9 characterized in that the tem-
perature and viscosity of the liquid material used to
obtain the necessary volume and height of the com-
posite lens is selected empirically.

11. A key fob of claim 9 characterized in that the lens
material contains an anti-microbial additive.

12. A key fob of claim 9 characterized in that the lens
material contains a flavoring agent that flavors the
product.

13. A key fob of claim 9 characterized in that the lens
material contains glitter.

14. A key fob of claim 9 characterized in that the lens
material contains colorants or fluorescent additives.

15. A key fob of item 9 characterized in that the lens
material does not permit UV light to pass through.

16. A key fob of claim 9 characterized in that the lens
material is resistant to pollution.

17. A key fob of claim 9 characterized in that the lens
material is resistant to multiple bends.
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