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(57) ABSTRACT 

A reinforcement structure to protect an integrated circuit 
module located Within a card-type data carrier or smart card. 
The reinforcement structure is rigid, having a modulus of 
elasticity higher than modulus of elasticity of the smart card, 
and has a thickness dimension that is co-eXtensive With the 
thickness dimension of the smart card. The reinforcement 
structure is provided With a cavity for housing the integrated 
circuit module. In a preferred embodiment, the reinforce 
ment structure is constructed of thermally and electrically 
conductive material that is castable or formable to facilitate 
integration of additional electronic circuit elements therein. 
In another embodiment, the reinforcement structure is con 
?gured in the shape of a SIMM card and is used in place of 
the normally ?exible plastic SIMM card body. 
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REINFORCED MICROMODULE 

TECHNICAL FIELD 

[0001] The present invention relates to a reinforced micro 
module of the kind for supporting an integrated circuit and 
adapted for use in combination With ?exible, card-type, 
portable data carrier devices. The present invention is also 
directed to fabrication methods for producing such rein 
forced micromodules. 

BACKGROUND OF THE INVENTION 

[0002] Flexible, card-type, portable data carrier devices of 
the type that include an integrated circuit (IC) are knoWn in 
the art as “smart cards.” More generally, herein, “smart 
card” refers to any portable card-like device Which includes 
one or more electronic components, i.e., active components 
such as integrated circuits, transistors, and diodes, and 
passive components such as resistors, capacitors and induc 
tors. As is practiced in the prior art, an integrated circuit (IC) 
package is mounted on a substrate thereby constituting a 
module that is, in turn, attached to the main body of the 
smart card. Smart cards are currently used for a Wide variety 
of applications including prepaid “debit” cards (e.g., phone 
cards, transit passes, electronic purse), subscriber cards (e.g., 
bank ATM cards, credit cards, point-of-sale cards), loyalty 
scheme cards (e.g., frequent ?ier cards), security access and 
identi?cation cards, health insurance and service cards (With 
optional protected memory), GSM (global system manage 
ment for European cellular phones) cards and encryption/ 
decryption cards. 

[0003] Some smart cards include electrical contacts Which 
are used to make an electrical connection betWeen electrical 
circuitry on or Within the smart card and an external inter 
face of a reader/Writer device. Such smart cards are referred 
to as “contact-type” smart cards. Other smart cards referred 
to as “contact-free” or “contact-less” smart cards do not 
include electrical contacts. Such contact-free smart cards 
transfer information to and from the smart card through 
other means such as, for example, an inductive coil formed 
in or on the smart card for electromagnetically coupling the 
smart card With an appropriate external interface. Other 
types of contact-free cards use electro-static or capacitive 
couplings for the transfer of data and instructions to and 
from the card. 

[0004] The smart card industry is a market that is domi 
nated by silicon and softWare, but is de?ned by packaging 
options. Most smart card companies come from softWare or 
card printing environments and are attempting to implement 
solutions in a card format. 

[0005] In accordance With the knoWn technique, there are 
typically tWo parallel ?oWs in the smart card production 
process, namely the (1) card manufacturing ?oW and (2) the 
module manufacturing ?oW. In the card manufacturing ?oW, 
the card body is prepared as a subassembly. Popular tech 
niques for producing the card bodies include: (1) a laminated 
process in Which printed layers of polyvinyl chloride (PVC) 
are laminated together; and (2) an injection molding process 
using a composition of plastics Which may include acryloni 
trile butadiene styrene (ABS) resin, polyester, polyvinyl 
chloride (PVC), polycarbonate, or polyethelynetelephthalate 
(PET) or a combination thereof. The module manufacturing 
?oW includes the steps of attaching the IC package or chip 
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to a substrate, Wire bonding, encapsulation, etc. The tWo 
parallel process ?oWs are carried out separately and then 
converge at the point Where the module subassembly is 
embedded Within or attached to the card body subassembly. 
The packaging environments for commercially available 
smarts cards are very rudimentary and at most consist of 
un-reinforced plastic. 

[0006] Smart cards must be ?exible and at the same time 
suf?ciently mechanically robust in order to Withstand the 
stresses (bending and torsion) that are encountered during 
normal use. According to the International Standards Orga 
niZation (ISO), the maximum alloWable thickness of a smart 
card is 0.033 inches (0.84 Consider, for example, the 
case of the standard smart card construct having a maximum 
alloWable thickness of 0.033 inches (0.84 mm) and an 
embedded micro-module having a thickness on the order of 
0.024 inch (0.61 The remaining 0.009 inch (0.23 mm) 
of card material beneath the module presents a Weak point 
on the card. The thickness of card material beneath the 
module and the position of the module in the card are major 
design parameters When the resistance of the card to 
mechanical bending or tWisting forces is considered. A 
Widely practiced technique to minimiZing the strains trans 
mitted to the module is to position the module in one of the 
corners of the card. HoWever, this approach limits the siZe, 
number and location of modules and/or other electronic 
components that can be placed in the card. 

[0007] The reinforcement of a micromodule by means of 
a metallic “Dam Wall” is practiced. It is also knoWn from the 
prior art to incorporate reinforcement structure to the card 
body during the card manufacturing ?oW to provide added 
mechanical robustness to the smart card. For example, there 
is disclosed in US. Pat. No. 5,673,179 several techniques 
for incorporating reinforcement structure Within one or more 
layers of the ?exible smart card body in order to protect an 
integrated circuit module carried by the smart card. The 
reinforcement structure, having a modulus of elasticity 
higher than that of the plastic material card body, relieves 
stress on the integrated circuit module during bending and 
torsion of the card. The reinforcement structure comprises a 
separate layer of rigid material that is inserted in the card 
body during manufacture of the card and is preferably 
positioned so that it lies beneath or adjacent to the module 
When introduced to the card. In the conventional card 
manufacture, the presence of the added reinforcement layer 
beneath the module further limits the siZe (i.e., thickness) of 
module that can be safely and reliably carried by the card. 

[0008] Whereby the prior art smart card constructions are 
adequate for small semiconductor devices or single chip 
modules, the nature of the card materials provide inadequate 
mechanical and environmental protection for advanced (i.e., 
larger) chips and multi-chip modules. Accordingly, a 
mechanically robust smart card capable of carrying larger 
and more sophisticated semiconductor chips Would consti 
tute a signi?cant advance in the art. 

[0009] HoWever, merely increasing the siZe of the inte 
grated circuits in the smart cards introduces yet another 
problem as the bigger chips generate more heat than can be 
tolerated by conventional plastic card bodies. Plastics 
become mechanically unstable at temperatures in excess of 
50° C. Another important consideration is heat dissipation. 
The performance and capacity of the IC depends in large 
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part on the ability of the packaging environment to radiate 
heat aWay from the IC. Again this must be accomplished in 
a manner that does not materially effect the mechanical 
stability of the plastic card body. 

[0010] Accordingly, a module packaging arrangement for 
a conventional plastic smart card that enables the card to 
support larger, more sophisticated chips operating above 50° 
C. and at the same time provide for ef?cient heat dissipation 
Would be extremely desirable. 

SUMMARY OF THE INVENTION 

[0011] It is therefore a principle object of the present 
invention to provide a reinforced micromodule adapted for 
use in creating a mechanically robust smart card of the type 
having a plastic card body of conventional card body 
manufacture. 

[0012] It is another object of the invention to provide a 
reinforced micromodule of the type described having 
improved heat radiation and mechanical strength. 

[0013] Brie?y, in accordance With a preferred embodi 
ment, the reinforced micromodule of the present invention 
comprises reinforcement structure having a thickness 
dimension that is coextensive With the maximum thickness 
dimension of the plastic card body into Which it is placed. 
The reinforcement structure is secured to the Walls of a 
through-hole provided in the card body by a suitable bond 
adhesive. The reinforcement structure includes a cavity for 
receiving an electronic component mounted therein, such as 
an integrated circuit chip or module. The cavity depth and 
thickness dimensions of the reinforcement material located 
at the bottom Wall of the cavity (i.e., the region of the 
reinforcement structure that lies beneath and supports the 
electronic component) are optimiZed to: (1) minimiZe the 
transmission of bending and tWisting forces to the electronic 
component; and (2) maximiZe the siZe (i.e., thickness in the 
Z direction) of the electronic component that can be con 
tained Within the cavity of the reinforcement structure. 

[0014] The invention enables reliable and cost effective 
installation of signi?cantly larger and more sophisticated 
chips and circuitry into smart cards of conventional plastic 
card body construction. The present invention conserva 
tively alloWs the construction of mechanically robust smart 
cards incorporating a 1 and 2 Mbyte chip. This is a quantum 
increase in the memory capacity and communication speed 
of conventional smart cards. 

[0015] In accordance With an advantageous feature of the 
invention, the reinforcement structure is formed as either a 
cast or machined piece thereby facilitating the integration of 
additional circuit elements such as RF antennas, capacitance 
coupling plates, additional chips, batteries, discrete compo 
nents, etc. 

[0016] The material selection of the reinforcement struc 
ture can provide for superior thermal conductivity resulting 
in loWer operating temperatures, increased circuit speed and 
device reliability. In addition, the material selection of the 
reinforcement structure can provide for a shielding environ 
ment resulting in loWer system noise. 

[0017] In accordance With another advantageous aspect of 
the invention, the reinforcement structure forms an enclo 
sure for all but one of the surfaces of the electronic com 
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ponent thereby providing an ef?cient heat sink for the 
electronic component and also providing for signi?cantly 
enhanced electrostatic discharge protection. 

[0018] In accordance With a method aspect of the inven 
tion, the reinforcement structure and electronic component 
are ?rst integrated as a subassembly in module format before 
being inserted Within a plastic card body of conventional 
manufacture. The integration of the electric component and 
reinforcement structure as a module subassembly separate 
from the manufacture of the plastic card body alloWs for 
arduous, accelerated mechanical and electrical stress testing 
of the module subassembly prior to insertion Within the card 
body. The type of testing that can be done may include 
exposure to temperatures and stresses at values beyond 
Which can be safely tolerated by the plastic materials of the 
conventional card bodies. In this Way, infant mortality rates 
and optimiZed processes of integration and materials of 
construction can be determined prior to ?nal assembly. 

[0019] Methods and apparatus Which incorporate the fea 
tures described above and Which are effective to function as 
described above constitute speci?c objects of this invention. 

[0020] Other and further objects of the present invention 
Will be apparent from the folloWing description and claims 
and are illustrated in the accompanying draWings, Which by 
Way of illustration, shoW preferred embodiments of the 
present invention and the principles thereof and What are 
noW considered to be the best modes contemplated for 
applying these principles. Other embodiments of the inven 
tion embodying the same or equivalent principles may be 
used and structural changes may be made as desired by those 
skilled in the art Without departing from the present inven 
tion and the purvieW of the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 
VIEWS 

[0021] The accompanying draWings incorporated in and 
forming a part of the speci?cation, illustrate several aspects 
of the present invention, and together With the description 
serve to explain the principles of the invention. 

[0022] FIG. 1 is a cross section of a prior art contact type 
card having an integrated circuit module and an embedded 
plate type reinforcement structure disposed beneath the 
integrated circuit module. 

[0023] FIG. 2 is an exploded cross sectional vieW of a 
card body ?tted With a reinforced micromodule of the 
present invention. 

[0024] FIG. 3 is a cross sectional vieW of the fully 
assembled card body and reinforced micromodule of FIG. 2. 

[0025] FIG. 4 is a cross sectional vieW of a card body 
?tted With a reinforced micromodule in accordance With an 
alternate embodiment of the invention. 

[0026] FIG. 5 is top plan vieW of a card-type data carrier 
Which includes a reinforced micromodule in accordance 
With another embodiment of the invention. 

[0027] FIG. 6 is an enlarged perspective vieW of the 
reinforced micromodule encircled by arroW 5-5 in FIG. 4. 

[0028] FIG. 7 is an exploded cross sectional vieW of a 
card body ?tted With a reinforced micromodule in accor 
dance With another embodiment of the present invention. 
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[0029] FIG. 8 is a cross sectional vieW of the fully 
assembled card body and reinforced micromodule of FIG. 8. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0030] With reference to FIG. 1, there is illustrated a cross 
section (not draWn to scale) through a smart card assembly 
10 in accordance With a reinforced, contact-type smart card 
embodiment knoWn from the prior art. The card assembly 10 
is constructed of a single plastic layer 11 having an upper 
surface 12 and a loWer surface 13. An opening 14 is provided 
in the upper surface 12 and is siZed to receive reinforcement 
structure 15 Which is af?xed thereto using a suitable adhe 
sive. An integrated circuit module 16 is similarly af?xed 
Within opening 17 provided Within upper surface 18 of 
reinforcement structure 15. The module 16 includes a sub 
strate 16a, an electronic component 16b, and encapsulant 
16c. Electrical contacts, such as contact 16d, are formed on 
the side of the substrate 16a opposite the electronic com 
ponent 16b to provide access to an external interface for a 
contact type card. 

[0031] While the smart card construct illustrated in FIG. 
1 provides adequate reinforcement to the ?exible card body 
to protect the integrated circuit during typical bending and 
torsion of the smart card, the combined thicknesses of the 
added reinforcement structure and card material underlying 
the module effectively limit the siZe of module (i.e., thick 
ness in the Z direction) that can be reliably carried by the 
card. In addition, in this design crack initiation sites tend to 
occur in the card material underlying the module during 
repeated light ?exing of such reinforced smart cards. Nor 
mally, When a ?exible plastic card is ?exed, the card Will 
conform to the radius of bend. In the case Where a ?exible 
card is reinforced With an embedded stiffener or reinforce 
ment structure as shoWn in FIG. 1, there is little or no radius 
of bend over the more rigid reinforced regions of the card. 
This means that exaggerated bending Will occur at the 
transition regions betWeen the more ?exible card body and 
the less ?exible reinforcement structure, thus causing crease 
formations to form in the card material that ultimately lead 
to premature card failure. 

[0032] FIGS. 2-3 shoW a cross section through a contact 
type reinforced card-type data carrier in accordance With a 
?rst embodiment of the invention. The data carrier includes 
a semi rigid plastic card body 19 of conventional manufac 
ture together With a reinforced micromodule assembly 20 
constructed in accordance With one embodiment of the 
present invention. As Will be described in greater detail 
beloW, the reinforced micromodule 20 of the present inven 
tion may be used in combination With a plastic card body 19 
to create an improved reinforced card-type data carrier or 
smart card or may be used separately as an improved SIMM 
card for use in mobile communications devices, cellular 
phones, and the like. 

[0033] The reinforced micromodule assembly 20 includes 
a micromodule 21 comprised of substrate 22, an electronic 
component 24, and an encapsulant 26. Electrical contacts 28 
(shoWn in enlarged detail) may be formed on one surface of 
the substrate 22 opposite the electronic component 24 to 
provide access to an external interface for a contact-type 
card. 

[0034] The reinforced micromodule assembly 20 further 
includes a reinforcing member or reinforcement structure 30 
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With a cavity 32 for containing the above-described micro 
module 21. In accordance With a preferred embodiment, the 
side Walls of the cavity 32 are stepped or otherWise con?g 
ured to accommodate the different Width and thickness 
dimensions of the substrate 22 and electronic component 24 
so that the exposed contact surface of the micromodule 21 
is ?ush With the adjacent surfaces of the card body 19. The 
micromodule 21 is preferably secured to the cavity 32 by 
means of an adhesive 34. Suitable adhesives for this purpose 
include tWo-part epoxies and other types of adhesive sys 
tems capable of Withstanding repeated exposure to high 
temperatures in the range of 150 up to 200° C. or higher for 
signi?cant periods of time. An advantage of using a high 
temperature adhesive is that is permits accelerated age 
testing and infant mortality screening of the reinforced 
micromodule assembly 20 prior to ?nal assembly With the 
card body 19. It is preferred to perform the accelerated age 
and stress testing of the packaged micromodule (i.e., pack 
aged Within the reinforcing member 30) prior to being 
combined With the plastic card body since the plastic card 
bodies of conventional manufacture tend become unstable 
When subjected to temperatures much above 50° C., 

[0035] In accordance With the conventional practice, the 
card body 19 is made of plastic material, for example 
polyvinyl chloride (PVC) or another thermoplastic or ther 
mosetting material. It may be made by the superposition of 
thin sheets, bonded to one another to form a laminate. 
Alternatively, the card body 19 may be produced by injec 
tion molding. The card body 19 is provided With a through 
hole 32 that extends through the thickness or Z direction of 
the card body 19. To complete the reinforced card-type data 
carrier the reinforcing member 30 is secured to Walls of the 
through-hole 32 of the card body 19 by means of a suitable 
adhesive 38. In addition to high bond strength, the adhesive 
38 should exhibit suf?cient elasticity to absorb the ?ex and 
force moments that are subjected to the card assembly 
during typical usage. In this Way, the ?ex and force moments 
are absorbed by the adhesive and not by the circuit element 
carrying portion of the micromodule 21. Presently preferred 
adhesives for this purpose include the class of silicone 
rubbers knoWn as RTV (room temperature vulcaniZing) type 
rubbers. 

[0036] In use, the micromodule 21 is made in accordance 
With conventional IC chip manufacturing techniques. In all 
embodiments of the invention, the material used for the 
reinforcing member preferably has a higher modulus of 
elasticity than the material for the card body. Depending on 
the desired application, the reinforcing member 30 may be 
formed from a variety of materials ranging from composite 
materials such as molding compounds, molding epoxy, 
polyenylene sul?de molding compound, or polymeriZable 
polyurethane compounds, metal ?ber resin material to all 
metal materials such as steel or iron. Alternate metal mate 
rials for use in forming the reinforcing member 30 may 
include copper alloys, aluminum alloys, brass, nickle, etc. 
Various knoWn metal forming techniques, such as cold 
Working, machining, casting, electro-forming, spray-depo 
sition (for aluminum alloys), and sintering, may be used to 
fabricate the reinforcing member 30 depending on the metal 
composition that is desired. 

[0037] In the case Where the reinforcing member 30 is 
formed from metal ?ber resin material, metal ?bers are 
mixed in a resin, for example, a thermoplastic resin. The 



US 2001/0055202 A1 

metal ?bers for use in forming the metal ?ber resin material 
should have a relatively high thermal conductivity. Metal 
?bers such as copper, aluminum or gold, or a combination 

thereof, may be used. 

[0038] In the case Where the reinforcing member 30 is 
formed from metal material or metal ?ber resin material, 
numerous advantages can be realiZed. In addition to provid 
ing a reinforcement structure of superior strength, the metal 
material or metal ?ber resin material in combination With the 
thickness and con?guration of the reinforcing member 30 
advantageously provides a very ef?cient heat sink for the IC 
chip contained Within the micromodule 21. 

[0039] In a standard poWer package, the electronic com 
ponent (IC) is mounted directly to a heat sink and is 
connected internally though layers of ceramic traces. The 
heat sink is usually in the form of a large copper or 
aluminum sheet. The large siZe and eXposed metal surfaces 
of the heat sink help to keep the IC cool. The IC Will operate 
improperly or suffer damaged if it becomes too hot. The 
thermal resistance from junction to ambient, 81-3, is a func 
tion of the IC itself in terms of its X, Y, and Z dimensions. 
The thermal resistance of the case is the paramount mea 
surement factor in keeping the IC cool. In the case of the 
standard poWer package Where the chip is attached directly 
to a large copper or aluminum heat sink, it is possible to 
achieve a 691-, that is beloW 1° C. per Watt. Therefore, in the 
case of an electronic device that generates 20 or 30 Watts, or 
even some higher end microprocessor that is capable of 
generating up to 35 to 40 Watts, it is important to have a case 
construction that permits no more than 1° C. per Watt to be 
added to the junction temperature so that if the inside on the 
case is running at 70° C., the chip junction temperature is 
staying beloW a maXimum of 100 or 110° C. for reliability. 

[0040] In the conventional poWer package, the more com 
pleX and sophisticated hotter running chips are often kept 
cool through the use of additional heat extraction means 
such as upstanding heat sink ?ns, cooling fans, liquid 
cooling, etc. Smart card chips today are not at this stage yet 
and they are by necessity generally loW poWer chips due to 
the limitations in the siZe of chip and limitations in the 
thermal handling capabilities of the plastic smart card pack 
aging environments. 

[0041] In the present invention, hoWever, the entire pack 
age becomes a heat sink Which enable heat radiation in 
multiple directions. The reinforcing member 30 eXtends 
along the edges of the IC and covers the encapsulant area of 
the chip. The present invention provides a signi?cant 
increase in the cross sectional area of the thermal resistance 
and provides a parallel thermal pack so that the overall 
thermal resistance from the junction to the ambient, When all 
directions and cross sectional areas are considered, is sub 
stantially beloW that of conventional smart card packages. 

[0042] In addition to providing improved thermal spread 
ing for the heat generated by the IC, another advantage of the 
reinforcing member 30 is that, by occupying the entire Z 
direction of the card (the Z direction being the thickness 
direction of the card body 19), a very deep cavity 32 for 
receiving the micromodule 21 can be formed. Thus larger 
and more poWerful IC’s can be packaged Within the rein 
forcing member 30 With adequate heat dissipation. In con 
trast to the smart card constructions of the prior art, no 
portion of the plastic card body 19 is in direct contact With 

Dec. 27, 2001 

the micromodule 21 and there is no plastic card body portion 
underlying the micromodule cavity 32 of the present inven 
tion. Thus, the present invention affords a 0.15 to 0.20 mm 
increase in the Z space or volume of the micromodule cavity 
32 While at the same time remains Within the overall 
maXimum thickness limits. This permits more circuit ele 
ments to be placed in the micromodule Without adding to the 
thickness of the card. 

[0043] In accordance With present day industry standards, 
the siZe limit of the chip used in smart card constructions is 
measured in terms of its memory capacity, With 8 kilobytes 
being the typical maXimum siZe available. The present 
invention alloWs for an increase in memory capacities in 
eXcess of 1 to 2 megabytes With a single chip implementa 
tion and as much as 2 to 4 times this amount for multi-chip 
implementations. 
[0044] With reference to FIG. 4, another advantage of 
extending the thickness of the reinforcing member 30 to 
occupy the entire Z direction of the card is that it permits 
additional space for the integration of additional circuit 
element(s) 39 separate from the micromodule 21. The rein 
forcing member 30 may be formed as either a cast or 
machined piece to facilitate the integration of the additional 
circuit element(s) 39. The nature of the additional circuit 
element(s) 39 to be integrated into the reinforcing member 
30 Would depend, of course, on the intended application. For 
eXample, the additional circuit element(s) 39 may include 
RF antennas, capacitance coupling plates, additional chips, 
batteries, discrete components, etc. 

[0045] FIG. 5 is a top vieW Which shoWs a fully assembled 
card-type data carrier or smart card 40 With a standard ISO 
format. The smart card 40 is composed of the card body 19 
and the reinforced micromodule assembly 20 of FIGS. 2-3. 
In this embodiment, the reinforcing member 30‘ may be 
con?gured for dual use as a SIMM card of the type used in 
cellular telephones. FIG. 6 shoWs an enlarged vieW of the 
SIMM card embodiment of the reinforced micromodule 20. 
In this embodiment, the Width and length dimensions of the 
reinforcing member 30‘ are con?gured in conformance With 
the appropriate SIMM card format. 

[0046] FIGS. 7-8 shoW cross sections through a contact 
free reinforced card-type data carrier 70 in accordance With 
another embodiment of the present invention. The data 
carrier 70 includes a semi rigid plastic card body 71 and a 
reinforced micromodule assembly 72. 

[0047] In this embodiment the reinforced micromodule 
assembly 72 includes a contact free-micromodule 74 com 
prised of substrate 76, an electronic component 78, and an 
encapsulant 80. As before, the reinforced micromodule 
assembly 72 further includes a reinforcing member or rein 
forcement structure 82 With a cavity 84 for containing the 
above-described contact-free micromodule 74. Additional 
electronic components (not shoWn) may be integrated into 
the reinforcing member 82 as desired. 

[0048] As before, the micromodule 74 is bonded to the 
cavity 32 by means of a high temperature adhesive 86 and 
the reinforcing member 30 is secured to Walls of the 
through-hole 88 of the card body 71 by means of an elastic 
adhesive 90. 

[0049] While We have illustrated and described the pre 
ferred embodiments of our invention, it is to be understood 
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that these are capable of variation and modi?cation, and We 
therefore do not Wish to be limited to the precise details set 
forth, but desire to avail ourselves of such changes and 
alterations as fall Within the purvieW of the following claims. 

What is claimed is: 
1. A reinforced card-type data carrier, comprising: 

a) a semi-rigid card body having a ?rst modulus of 
elasticity, a ?rst thickness dimension and at least one 
through-hole provided in said thickness dimension; 

b) a reinforcement structure having an upper surface and 
a perimeter edge secured Within said at least one 
through-hole, Wherein said reinforcement structure 
includes: 

i) a second modulus of elasticity, said second modulus 
of elasticity being higher than said ?rst modulus of 
elasticity; 

ii) a second thickness dimension, said second thickness 
dimension being co-eXtensive With said ?rst thick 
ness dimension; 

iii) a cavity provided in said upper surface; and 

c) a micromodule having an electronic component, said 
micromodule being housed Within said cavity. 

2. The reinforced card-type data carrier according to claim 
1, Wherein said reinforcement structure comprises electri 
cally and thermally conductive material. 

3. The reinforced card-type data carrier according to claim 
2, Wherein at least one additional circuit element is con 
tained Within said reinforcement structure. 

4. The reinforced card-type data carrier according to claim 
1, Wherein said reinforcement structure comprises a molding 
compound. 

5. The reinforced card-type data carrier according to claim 
4, Wherein at least one additional circuit element is con 
tained Within said reinforcement structure. 

6. The reinforced card-type data carrier according to claim 
2, Wherein said reinforcement structure further comprises a 
metal. 

7. The reinforced card-type data carrier according to claim 
2, Wherein said reinforcement structure farther comprises 
metal ?ber resin material. 

8. The reinforced card-type data carrier according to claim 
2, Wherein said reinforcement structure further comprises a 
molding compound. 

9. The reinforced card-type data carrier according to claim 
1, Wherein said micromodule has contacts Which are 
eXposed at said upper surface of said reinforcement struc 
ture. 
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10. The reinforced card-type data carrier according to 
claim 1, Wherein said micromodule is secured Within said 
cavity by an adhesive having suf?cient elasticity to absorb 
?eX and force moments subjected to the data carrier during 
typical usage. 

11. A reinforced micromodule adapted for use in combi 
nation With card-type data carriers, comprising: 

a) a rigid, generally card-shaped reinforcement structure 
comprising electrically and thermally conductive mate 
rial, said reinforcement structure having a thickness 
dimension, an upper surface, and a cavity provided in 
said upper surface; and 

b) a micromodule having an electronic component, said 
micromodule being housed Within said cavity; and 

c) bonding means for securing said micromodule Within 
said cavity. 

12. The reinforced micromodule according to claim 11, 
Wherein at least one additional circuit element is contained 
Within said reinforcement structure. 

13. The reinforced micromodule according to claim 11, 
Wherein said reinforcement structure comprises a molding 
compound. 

14. The reinforced micromodule according to claim 13, 
Wherein at least one additional circuit element is contained 
Within said reinforcement structure. 

15. The reinforced micromodule according to claim 11, 
Wherein said reinforcement structure further comprises a 
metal. 

16. The reinforced micromodule according to claim 11, 
Wherein said reinforcement structure further comprises 
metal ?ber resin material. 

17. The reinforced micromodule according to claim 11, 
Wherein said reinforcement structure further comprises a 
molding compound. 

18. The reinforced micromodule according to claim 11, 
Wherein said micromodule has contacts Which are eXposed 
at said upper surface of said reinforcement structure. 

19. The reinforced micromodule according to claim 11, 
Wherein said bonding means comprises an adhesive having 
suf?cient elasticity to absorb ?eX and force moments sub 
jected to the data carrier during typical usage. 

20. The reinforced micromodule according to claim 19, 
Wherein said adhesive comprises a room temperature vul 
caniZing silicone rubber compound 


