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example UICC apparatus includes a carrier and a first UICC defined

by a first punch-out feature formed In the carrier. The first punch-out feature Is configured to remain attached to the carrier when

the first UICC Is removed from the carrier.
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ABSTRACT

UICC apparatus and related methods are disclosed herein. An example UICC
apparatus includes a carrier and a first UICC defined by a first punch-out feature
formed in the carrier. The first punch-out feature is configured to remain attached

to the carrier when the first UICC is removed from the carrier.
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UNIVERSAL INTEGRATED CIRCUIT CARD APPARATUS AND RELATED
| METHODS

FIELD OF DISCLOSURE

[0001] The present disclosure relates to universal integrated circuit cards,
including but not limited to, universal integrated circuit cards and related methods.

BACKGROUND

[0002] Electronic devices, including portable electronic devices, have gained
widespread use and may provide a variety of functions including, for example,
telephonic, electronic messaging, and other personal information manager (PIM)
application functions. Portable electronic devices include, for example, several
types of mobile stations such as simple cellular telephones, smart telephones,
tablet computers, wireless personal digital assistants (PDAs), and laptop computers

with wireless 802.11 or Bluetooth capabilities.

[0003] Electronic devices such as, for example, portable electronic devices often
connect to a network (e.g., a mobile network). These devices often employ a smart
card or Universal Integrated Circuit Card (hereinafter UICC) to identify a subscriber
for network access. For example, a UICC can store a Subscriber Identity Module
(e.g., a SIM card, USIM card, RUIM, CSIM, etc.) that authenticates a subscriber to

a network such as a mobile network. The UICC may also store other subscriber-
related information for non-telecom applications. For example, the UICC can
enable contactless data flow for identity, security, banking, payment applications
and/or any other application associated with transmitting and securing personal

data of a user.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] FIG. 1 illustrates an example UICC apparatus disclosed herein.

[0005] FIG. 2 illustrates the UICC apparatus of FIG. 1 having a first portion

removed.
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[0006] FIG. 3 illustrates the removed first portion of FIG. 2.

[0007] FIG. 4 illustrates an enlarged view of the removed first portion of FIG. 3

having a second portion removed.
[0008] FIG. 5 illustrates the removed second portion.

[0009] FIG. 6 illustrates an enlarged view of the removed second portion of FIG.

5 having a third portion removed.
[0010] FIG. 7 illustrates the removed third portion.

[0011] FIG. 8 illustrates the example UICC apparatus of FIG. 1 having the second
portion of FIG. 5 and the third portion of FIG. 7 removed.

[0012] FIG. 9 illustrates the example UICC apparatus of FIG. 1 having the third

portion of FIG. 7 removed.

[0013] FIG. 10 is a partial cross-sectional view of the example UICC apparatus of
FIG. 1 taken along line 10-10.

[0014] FIG. 11 illustrates another example UICC apparatus illustrating an

example pattern of a punch-out feature disclosed herein.

[0015] FIG. 12 illustrates another example UICC apparatus illustrating another

example pattern of a punch-out feature disclosed herein.

[0016] FIG. 13 is a cross-sectional view taken along line 13-13 of the example

UICC apparatus of FIG. 11 illustrating a punch-out feature relative to an input
device.

10017] FIG. 14A Illustrates another example UICC apparatus disclosed herein

having another example punch-out feature disclosed herein.

[0018] FIG. 14B is a cross-sectional view of the example UICC apparatus of FIG.
14A taken along line 14B-14B of FIG. 14A.
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[0019] FIG. 15 iliustrates the example UICC apparatus of FIG. 14A having a first

portion removed.

[0020] FIG. 16 illustrates the example UICC apparatus of FIG. 14A having a

second portion removed,.

[0021] FIG. 17 illustrates the example UICC apparatus of FIG. 14A having a third

portion removed.

[0022] FIG. 18A illustrates another example UICC apparatus having another

example punch-out feature disclosed herein.

[0023] FIG. 18B is a cross-sectional shape of the example UICC apparatus taken
along line 18B-18B of FIG. 18A.

[0024] FIG. 19A illustrates another example UICC apparatus having another

example punch-out feature disclosed herein.

[0025] FIG. 19B is a cross-sectional shape of the example UICC apparatus taken
along line 19B-19B of FIG. 19A.

[0026] FIG. 20A illustrates another UICC apparatus disclosed herein having a

collapsible feature.

[0027] FIG. 20B is a cross-sectional view of the example UICC apparatus of FIG.
20A.

DETAILED DESCRIPTION

[0028] Certain examples are shown in the above-identified figures and described
in detail below. In describing these exampies, like or identical reference numbers
are used to identify common or similar elements. The figures are not necessarily to
scale and certain features and certain views of the figures may be shown
exaggerated in scale or in schematic for clarity. Additionally, several examples
have been described throughout this specification. Any features from any example
may be included with, a replacement for, or otherwise combined with other features

from other examples.
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[0029] Smart cards or Universal integrated circuit cards (UICCs) are often used
as a Subscriber Identity Module (e.g., SIM card, USIM card, RUIM card or CSIM
card) in a portable electronic device such as a mobile device. A Subscriber Identity

Module is a network access application that is stored in the UICC to authenticate a

subscriber to a network.

[0030] Currently, a profile or dimensional envelope of conforming UICCs are
configured according to certain standards or form factors provided by, for example,
the European Telecommunications Standards Institute (ETSI) and the International
Standard Organization (ISO). In particular, the form factor standards are defined
by International Standard Organization ISO/IEC 7810, ISO/IEC 7816-1, ISO/IEC
7816-2, ISO/IEC 7816-3 and/or Technical Specification of the European
Telecommunications Standards Institute ETSI TS 102 221. For example, some
current standards define ID-1 card standard, plug-in UICC standard and a mini-
UICC standard. Each of the different form factors defines a different dimensional
envelope or profile. More specifically, the ID-1 card standard provides a first
dimensional profile that is larger than a dimensional profile of the plug-in UICC and
the mini-UICC, and the plug-in UICC standard provides a dimensional profile that is

larger than the dimensional profile of the mini-UICC.

[0031] Additionally, an input device or card reader is typically configured to
receive a dedicated UICC form factor standard (e.qg., a UICC conforming to only one
standard). In particular, an input device or card reader is often configured with
relatively tight tolerance specifications according to a conforming UICC standard to
prevent movement of the UICC and maintain proper alignment of the UICC when
the UICC is disposed within the input device. Movement or misalignment of the
UICC within the input device may affect an electrical connectivity between the UICC
and the input device and/or may cause damage to the input device. Further, any
dimensional inconsistencies in a UICC (e.qg., a side surface, edge or end) may cause
the UICC to become jammed within the input device and/or may cause damage to
the input device.
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[0032] However, electronic devices or mobile data devices employ the various
.conforming UICCs noted above. As a result, due to the various available form
factors and the inability of an input device to receive muitiple conforming UICCs, a
mobile network provider typically has to keep in inventory various conforming

UICCs. However, maintaining a proper inventory of the various conforming UICCs

may be difficult and/or may significantly increase costs.

[0033] To facilitate handling and/or to reduce inventory, a plug-in UICC and/or a
mini-UICC may be packaged and delivered to, for example, a mobile network
operator in the ID-1 card. A tab, for example, may be employed in the ID-1 card
adjacent the plug-in UICC and/or the mini-UICC to enable a user to remove or
punch out the plug-in VICC and/or the mini-UICC from the ID-1 card.

[0034] However, a tab punch-out may cause dimensional inconsistencies in a
UICC (e.g., a surface of a side wall or edge) removed from the ID-1 card.

Typically, dimensional inconsistencies are often caused by remnants of a tab when
a UICC is removed from an ID-1 card. As a result, the removed UICC may not
properly slide and/or nest within an input device or card reader. In some instances,
a tab remnant of a removed UICC may cause the UICC to become jammed within
the input device. In some instances, a punch-out feature formed in the ID-1 card
may cause a recess or void to form adjacent a surface of the ID-1 card having the
electrical contacts. As a result, the void may catch or damage an electrical contact

of an input device.

[0035] Further, in some instances, a user may retain a frame portion defining a
larger form factor UICC (e.qg., the ID-1 or the plug-in UICC) for later use after a
smaller form factor UICC is removed from the frame portion. In such instances, a
user may attempt to nest the previously removed UICC in the frame portion and
dispose the frame portion with the nested UICC in an input device adapted to
receive the larger UICC defined by the frame portion. However, because the
previously removed UICC nests within the frame portion, the previously removed

UICC can move and/or become misaligned within the input device.
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[0036] Example device smart cards or UICC apparatus and related methods
described herein generally couple or package a plurality of UICCs. In particular,
example UICC apparatus and related methods described herein may include a
plurality of punch-out features to enable different UICCs to be removed from the
UICC apparatus. More specifically, the punch-out features may define respective
perimeters of the UICCs conforming to various form factor standards provided by,
for example ISO/IEC 7810, ISO/IEC 7816-1, 7816-2, 7816-3 and/or ETSI TS 102
221. For example, a smaller form factor UICC (e.g., a mini-UICC) may be coupled

to a larger form factor UICC (e.g., a plug-in UICC) via a punch-out feature.

[0037] In particular, the punch-out feature may enable a smaller conforming
UICC to be removed from a larger conforming UICC having a relatively smooth
edge, end and/or surface. In other Words, a punch-out feature of an example UICC
apparatus disclosed herein may enable a UICC to be removed from the UICC
apparatus without remnants of the punch-out feature being attached to a surface,
end or edge of the removed UICC. Instead, the remnants of the punch-out feature
are configured to remain attached or coupled to a nhon-removed portion of UICC
apparatus. As a result, a UICC removed from an example UICC apparatus
described herein significantly reduces misalignment, jamming and/or damage to an
input device or card reader when the removed UICC is inserted in the input device.
Additionally or alternatively, because the punch-out feature remnants remain
attached to a non-removed UICC, the removed UICC more closely or accurately

conforms to the form factor standards or intended dimensions.

[0038] Additionally or alternatively, a punch-out feature described herein may be
flush or substantially even relative to a surface of the UICC apparatus having one or
more electrical contacts. In this manner, a first punch-out feature defining a first
or smaller UICC perimeter (e.g., a mini-UICC perimeter) does not interfere with an
electrical contact of an input device or card reader when a larger UICC (e.q., a
plug-in UICC), including the punch-out feature defining the smaller UICC, is

disposed in an input device.
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[0039] In some examples disclosed herein, an example modular UICC apparatus
or device smart card employs a modular snap-fit feature. Unlike known UICC
apparatus, the modular UICC employs a plurality of separate cards that can be
assembled via a modular snap-fit feature. In addition, the example modular UICC
also enables a smaller sized, previously detached UICC to be reattached or re-
coupled to a larger sized UICC from which the smaller UICC was removed. To that
end, a UICC having a modular snap-fit feature may be reuseable to form a larger

conforming UICC.

[0040] Further, example UICC apparatus disclosed herein may employ a
collapsible feature to enable a frame portion of the UICC apparatus to coliapse
when a smaller conforming UICC is removed from the frame portion. As a result,
the frame portion cannot be reused as a holder to receive the previously removed
UICC for use in an input device configured to receive a conforming UICC defined by

the frame portion and the nested UICC.

[0041] FIG. 1 illustrates an example device smart card or UICC apparatus 100
disclosed herein. As shown in FIG.1, the UICC apparatus 100 comprises a body or
carrier 102 defining a first or front side 104 and a second or rear side opposite the
first side 104. As shown in FIG. 1, the carrier 102 of the illustrated example
includes a generally rectangular shape having peripheral edges 106 that define a
first surface 108. In this illustrated example, the first surface 108 provides a first
perimeter that conforms to a first UICC form factor standard such as, for example,
a ID-1 card standard provided by ISO/IEC 7810, ISO/IEC 7816-1 and/or 7816-2
(e.g., credit card sized UICC). Thus, the carrier 102 may implement a first UICC
110 of the UICC apparatus 100.

[0042] In addition, the example UICC apparatus 100 of the illustrated example
further defines a second UICC 112, a third UICC 114, and a fourth UICC 116. In
particular, the second UICC 112 and the third UICC 114 may conform in accordance
with current standards provided by ISO/IEC 7810, ISO/IEC 7816-2 and 7816-3
and/or ETSI TS 102 221.
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[0043] The fourth UICC 116 may conform to any standards or dimensional
envelope. For example, the fourth UICC 116 may conform to a future form factor
standard provided by the International Standard Organization and/or the European
Telecommunications Standards Institute. For example, the fourth UICC 116 may
have a height of between approximately 11.8 and 12 millimeters and width of
between approximately 8.7 and 8.9 millimeters. In other examples, the height may
be between about 10.9 and 11.1 millimeters and the width may be between about
8.9 and 9.7 millimeters. Further, in some examples, the fourth UICC 116 may have
a thickness of between approximately 0.64 and 0.70 millimeters. In some
examples, the UICC 116 may have a thickness of between approximately 0.68 and

0.84 millimeters.

[0044] Additionally, the fourth UICC 116 of the illustrated example defines a
UICC common surface 118 having a perimeter illustrated by a dashed line 118a in
the example of FIG. 1. More specifically, the UICC common surface 118 of the
illustrated example supports an integrated circuit or microprocessor and a plurality
of electrical contacts to enable communication between the microprocessor and a
host (e.g., a computer, a point of sale terminal, a mobile device, a non-mobile
device, a remote terminal, etc.). The host typically employs an input device (e.q.,
a card reader) to accept the body and complete a circuit with the electrical contacts
to enable communication (e.g., transfer data) between the UICC and the host. In
addition, the input device provides power to the UICC apparatus 100 and also

performs protocol conversation and/or reformats data for use by the UICC
apparatus 100.

[0045] The plurality of electrical contacts communicatively couples the integrated
circuit to an electronic device. In general, a classification of the electrical contacts
may be in accordance with the classification of electrical contacts provided by
standards ISO/IEC 7816-2 and 7816-3 and/or ETSI TS 102 221. For exampile,
although not depicted herein, the electrical contacts may include a supply voltage
contact C1, a reset contact C2, a clock contact C3, a first auxiliary contact C4, a
ground contact C5, a single-wire protocol contact C6, an input/output contact C7,

and a second auxiliary contact C8. In some examples, the electrical contacts C4

3



CA 02792295 2012-10-15

43525-CA-PAT

and C8 can implement a high speed USB interface between the UICC and the host
or terminal. Also, the single-wire protocol contact C6 and/or the first and second
auxiliary contacts C4 and C8 are optional and may be omitted. In other examples,
the UICC apparatus 100 may employ any other type of electrical contacts other
than those described or represented by electrical contacts C1-C8. The plurality of
electrical contacts may be disposed on the UICC common surface 118 in a
staggered pattern, an offset pattern, a single-row pattern or configuration and/or
any other suitable pattern(s). The electrical contacts may be a unitary sheet
composed of electrically conductive material (e.g., copper, etc.) having divided
contacts C1-C8 that may be coupled to the UICC common surface 118 via, for

example, solder, or any other fastener(s).

[0046] Turning in detail to FIG. 1, to removably couple the UICCs 112, 114 and
116 to the carrier 102, the example UICC apparatus 100 employs a plurality of
punch-out features. More specifically, a first cutout profile or punch-out feature
120 formed In the first surface 108 of the carrier 102 and adjacent the UICC
common surface 118 defines the second UICC 112, a second cutout profile or
punch-out feature 122 formed in the first surface 108 of the carrier 102 and
adjacent the UICC common surface 118 defines the third UICC 114, and a third
cutout profile or punch-out feature 124 formed in the first surface 108 of the carrier
102 and adjacent the UICC common surface 118 defines the fourth UICC 116.

[0047] More specifically, the first punch-out feature 120 substantially surrounds
or encompasses the UICC common surface 118 and the second and third punch-out
features 122 and 124. In the illustrated example, the UICC common surface 118
and the first punch-out feature 120 define a second perimeter that conforms to a
plug-in UICC.

[0048] Similarly, the second punch-out feature 122 of the illustrated example
substantially surrounds or encompasses the UICC common surface 118 and the
third punch-out feature 124, and is disposed inside the second perimeter defined by
the first punch-out feature 120. In other words, the second punch-out feature 122
of the illustrated example is disposed between the UICC common surface 118 and
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the first punch-out feature 120. The UICC surface 118 and the second punch-out
feature 122 of the illustrated example may define a third perimeter that conforms
to a mini-UICC.

[0049] Likewise, the third punch-out feature 124 of the illustrated example
substantially surrounds or encompasses the UICC common surface 118 and is
disposed inside the third perimeter defined by the second punch-out feature 122.
In other words, the third punch-out feature 124 of the illustrated example is
disposed between the UICC common surface 118 and the second punch-out feature
122. The UICC common surface 118 and the third punch-out feature 124 of the
illustrated example may define a fourth perimeter that may conform to any desired

standard such as, for example, a standard that defines a micro-UICC standard.

[0050] Thus, as shown in FIG. 1, the first UICC 110 has a dimensional profile
that is greater than the dimensional profiles of the respective UICCs 112, 114 and
116; the second UICC 112 has a dimensional profile that is greater than the
dimensional profiles of the third and fourth UICCs 114 and 116; and the third UICC
114 has a dimensional profile that is greater than the dimensional profile of the
fourth UICC 116.

[0051]) The punch-out features 120, 122 and 124 of the illustrated example
employ a plurality of tabs. For example, one or more tabs 126a-d may be formed
adjacent one or more peripheral edges 128a-d of the second UICC 112: one or
more tabs 130a-d may be formed adjacent one or more peripheral edges 132a-d of
the third UICC 114; and one or more tabs 134a-c may be formed adjacent one or
more peripheral edges 136a-d of the fourth UICC 116. For example, the peripheral
edges 128a-b, 132a-b and 136a-b of the illustrated example define respective ends
of the UICCs 112, 114, and 116 and the peripheral edges 128c-d, 132c¢c-d and 136¢-
d of the illustrated example define respective sides of the UICCs 112, 114 and 116.

[0052] To prevent accidental punch out of a smaller UICC (e.g., the fourth UICC
116) from the carrier 102 when punching out a larger UICC (e.q., the third UICC
114), the orientation of the tabs 126a-d, 130a-d and 134a-c in the illustrated
example alternate between the ends and the sides of the respective UICCs 112,

10
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114 and 116 with each progressively smaller UICC 112, 114 and 116. In other

words, the respective tabs 126a-d and 130a-d of the second and fourth UICCs 112
and 116 are formed along the respective peripheral edges 128a-b and 136a-b, and
the tabs 130a-d of the third UICC 114 are formed along the peripheral edges 132c-

d.

[0053] To form a punch-out feature or a tab in the carrier 102, one or more voids
are formed by removing material of the first surface 108. For example, to form the
first punch-out feature 120 of the illustrated example, respective voids 138a-d are
formed between the respective tabs 126a-d adjacent the peripheral edges 128a-d
of the second UICC 112. Similarly, to form the second punch-out feature 122 of
the illustrated example, respective voids 140a-d are formed between the respective
tabs 130a-d adjacent the peripheral edges 132a-d of the third UICC 114, Likewise,
to form the first punch-out feature 120 of the illustrated example, respective voids
142a-c are formed between the respective tabs 134a-c adjacent the peripheral
edges 136a-d of the fourth UICC 116.

[0054] FIG. 2 illustrates the UICC apparatus 100 of FIG. 1 with a portion 202 of
the carrier 102 removed. As shown, a void 204 is formed in the first surface 108
representative of the removed portion 202. In the illustrated exampie of FIG. 2,
the second UICC 112 represents the removed portion 202. In particular, the
second UICC 112 is removed from the carrier 102 along the second perimeter
defined by the first punch-out feature 120. Additionally, as illustrated in FIG. 2, the
first punch-out feature 120 or the tabs 126a-d, which retain or removably attach
the second UICC 112 to the carrier 102 prior to being removed, are configured to
remain attached to a first frame portion 206 defined by the first surface 108 when

the second UICC 112 is removed from the carrier 102.

[0055] FIG. 3 illustrates the second UICC 112 after it has been removed from the
carrier 102. As shown in FIG. 3, the peripheral edges 128a-d of the second UICC
112 are relatively smooth and substantially devoid of tab remnants. In other

words, remnants of the first punch-out feature 120 and/or the tabs 126a-d remain

11
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attached to the first frame portion 206 and not the peripheral edges 128a-d of the
second UICC 112.

[0056] FIG. 4 illustrates the second UICC 112 with a portion 402 of the second
UICC 112 removed. As shown, a void 404 is formed in the second UICC 112
representative of the removed portion 402. In the illustrated example of FIG. 4,
the third UICC 114 represents the removed portion 402. In particular, the third
UICC 114 is removed from the carrier 102 along the third perimeter defined by the
second punch-out feature 122. Additionally, as illustrated in FIG. 4, the second
punch-out feature 122 or the tabs 130a-d, which retain or removably attach the
third UICC 114 to the second UICC 112 prior to being removed, are configured to
remain attached to a second frame portion 406 defined by the second UICC 112
when the third UICC 114 is removed from the second UICC 112,

[0057] FIG. 5 illustrates the third UICC 114 after it has been removed or
detached from the second UICC 112. As shown in FIG. 5, the peripheral edges
132a-d of the third UICC 114 are relatively smooth and substantially devoid of tab
remnants. In other words, remnants of the second punch-out feature 122 and/or
the tabs 130a-d remain attached to the second frame portion 406 and not the
peripheral edges 132a-d of the third UICC 114,

[0058] FIG. 6 illustrates the third UICC 114 with a portion 602 of the third UICC
114 removed. As shown, a void 604 is formed in the third UICC 114 representative -
of the removed portion 602. In the illustrated example of FIG. 6, the fourth UICC
116 represents the removed portion 602. In particular, the fourth UICC 116 is
removed from the third UICC 114 along the fourth perimeter defined by the third
punch-out feature 124, Additionally, as illustrated in FIG. 6, the third punch-out
feature 124 or the tabs 134a-c, which retain or removably attach the fourth UICC
116 to the third UICC 114 prior to being removed, are configured to remain
attached to a third frame portion 606 defined by the third UICC 114 when the
fourth UICC 116 is removed from the third UICC 114.

[0059] FIG. 7 illustrates the fourth UICC 116 after it has been removed from the
third UICC 114. As shown in FIG. 7, the peripheral edges 136a-d of the fourth

12
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UICC 116 are relatively smooth and substantially devoid of tab remnants. In other
words, remnants of the third punch-out feature 124 and/or the tabs 134a-c remain

attached to the third frame portion 606 and not the peripheral edges 136a-d of the
fourth UICC 116.

[0060] FIG. 8 illustrates the UICC apparatus 100 of FIG. 1 with a portion 802 of
the carrier 102 removed. As shown, a void 804 is formed in the first surface 108
representative of the removed portion 802. In the illustrated example of FIG. 8,
the third UICC 114 represents the removed portion 802. In particular, the third
UICC 114 is removed from the carrier 102 along the third perimeter defined by the
second punch-out feature 122. Additionally, as shown, the second punch-out

feature 122 remains attached to the carrier 102 or the second UICC 112 when the
third UICC 114 is removed as shown.

[0061] FIG. 9 illustrates the UICC apparatus 100 of FIG. 1 with a portion 902 of
the carrier 102 removed. As shown, a void 904 is formed in the first surface 108
representative of the removed portion 902. In the illustrated example of FIG. 9,
the fourth UICC 116 represents the removed portion 902. In particular, the fourth
UICC 116 is removed from the carrier 102 along the fourth perimeter defined by
the third punch-out feature 124. Additionally, as shown, the third punch-out
feature 124 remains attached to the carrier 102 or the third UICC 114 when the

fourth UICC 116 is removed as shown.

[0062] Although the UICC apparatus of FIGS. 1-9 include punch-out features to
define the UICC’s, the UICC apparatus may be configured with fewer or more
punch-out features than shown. For example, the first punch-out feature and,
thus, the second UICC 112 may be omitted from the UICC apparatus 100.
Alternatively, the carrier 120 may be omitted. Alternatively, the second UICC 112
may define the carrier 102. Further, one or more of the punch-out features may be
iImplemented by a perforated pattern, a modular snap-fit feature, a solid seal
overlay, a combination thereof and/or any other suitable punch-out feature(s) or
cutout pattern(s).

13
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[0063] FIG. 10 is a cross-sectional view of a portion 1000 of the UICC apparatus
100 of FIGS. 1-9. In particular, FIG. 10 illustrates the third punch-out feature 124,
Although not shown, the first and second punch-out features 120 and 122 are

formed substantially similar to the third punch-out feature 124 and are not further

discussed.

[0064] In the illustrated example, the third punch-out feature 124 is disposed
between the fourth UICC 116 and third UICC 114. As described above, the punch-
out feature 124 may be implemented by one or more tabs such as, for example,
the tab 134a of FIG.1. In particular, the third punch-out feature 124 of the
illustrated example is formed between the first surface 108 and a second surface
1002 of the carrier 102 opposite the first surface 108. In particular, the tab 134a is
formed by a void 1004. In the illustrated example, the void 1004 may be formed
by removing material (e.g., via machining) from the second surface 1002 of the
carrier 102 and toward the first surface 108 until the tab 134a is provided. In other
words, a thickness of the tab 134a is substantially less than a thickness of the
carrier 102 defined by the first and second surfaces 108 and 1002.

[0065] In the illustrated example, the tab 134a is disposed or formed between a
lateral side or outer surface 1006 of the fourth UICC 116 (e.g., a smaller sized

UICC) and an inner surface 1008 of the third UICC 114 (e.q., a larger sized UICC).
Thus, in general, a punch-out feature may be a tab formed by a recessed cavity or

void between an outer surface of a smaller sized UICC and an inner surface of a
larger sized UICC.

[0066] To facilitate removal of the fourth UICC 116 relative to the third UICC 114
and to ensure that the punch-out feature 124 or the tab 134a (e.g., remnants of
the tab 134a) remains attached to the third UICC 114 after the fourth UICC 116 is
removed therefrom, the tab 134a of the illustrated example includes a notch or
groove 1010. In particular, the notch or groove 1010 in the illustrated example is
formed adjacent the outer surface 1006 of the fourth UICC 116 (e.qg., the smaller
UICC).
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[0067] Further, the notch or groove 1010 projects from a first surface or side
1012 of the tab 134a and toward the first surface 108. In this example, the notch
or groove 1010 includes a tapered profile or cross-sectional shape. In other words,
a cross-sectional area of the tab 134a adjacent the outer surface 1006 of the fourth
UICC 116 is substantially less than a cross-sectional area of the tab 134a adjacent
the inner surface 1008 of thé third UICC 114. The notch or groove 1010 provides a
line of weakness (e.q., surrounding the entire perimeter of the fourth UICC 116 or a
partial perimeter of the UICC 116) to ensure burr or tab remnants remain
substantially entirely attached on a frame (e.q., the frame 606 of FIG. 6) of a
punched out cavity (e.g., the void 604) and/or the third UICC 114 when the fourth
UICC 116 is removed from the third UICC 114. In other words, a structural
weakness provided by the notch or groove 1010 ensures the peripheral edges
136a-d of the removed fourth UICC 116 to be relatively smooth and substantially
devoid of tab remnants. Further, as noted above, the notch or groove 1010 helps
ensure that a removed UICC (e.q., the fourth UICC 116 in thr illustrated example)
substantially conforms to specific dimensions and/or standards by providing the

relatively smooth edges 136a-d.

[0068] Additionally or alternatively, the example punch-out feature 124 or the
tab 134a of the illustrated example defines a face, surface or side 1016 that is
substantially flush with the first surface 108 of the carrier 102 and/or the UICC
common surface 118. In this manner, a punch-out feature representative of a
smaller UICC (e.qg., the fourth UICC 116 of the illustrated example) formed in the

carrier 102 does not interfere with an input device or card reader when a larger
UICC (e.g., the third UICC 114 of the illustrated example) is used with an input

device.

[0069] FIG. 11 illustrates another UICC apparatus 1100 described herein having
first, second and third punch-out features 1102, 1104 and 1106 that define
respective UICCs 1108, 1110 and 1112. A carrier 1114 can also define a fourth
UICC 1116. Unlike the alternating orientation of the punch-out features 120, 122
and 124 of the UICC apparatus 100 of FIGS. 1-9, the orientation of the punch-out
features 1102, 1104 and 1106 are disposed on parallel edges of the respective
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UICCs 1108, 1110 and 1112. As shown in FIG. 11, the punch-out features 1102,
1104 and 1106 are disposed along respective ends 1118, 1120 and 1122 of the

UICCs 1108, 1110 and 1112.

[0070] Alternatively, as shown in the example UICC apparatus 1200 of FIG. 12,
the punch-out features 1102, 1104 and 1106 may be disposed along respective
sides 1202, 1204 and 1206 of the UICCs 1108, 1110 and 1112, Disposing all the
punch-out features 1102, 1104 and 1106 on parallel edges 1114, 1116, 1118 or
1202, 1204, 1206 of the respective UICCs 1102, 1104 and 1106 may facilitate
alignment of the equipment that produces or forms the punch-out features 1102,
1104 and 1106 in the UICC apparatus 1100 or 1200.

[0071] FIG. 13 is a cross-sectional view taken along line 13-13 of FIG. 11
iHustrating the UICC apparatus 1100 relative to an input device or card reader
1302. For example, the punch-out features 1102, 1104 and 1106 define respective
faces 1304, 1306 and 1308 that are substantially flush relative to each other. In
addition, the faces 1304, 1306 and 1308 are substantially flush with a first surface
1310 and/or a UICC common surface 1312 (e.g., having an electrical contact) of
the UICC apparatus 1100 to provide a relatively smooth first surface 1310. As a
result, the punch-out features 1102, 1104 and 1106 do not interfere, catch and/or
damage an electrical contact 1314 of the input device 1302 when the UICC
apparatus 1100 is inserted with or removed from the input device 1302. In other
words, the flush punch-out features 1102, 1104 and 1106 and/or the flush faces
1304, 1306 and 1308 slide over, across and/or past the electrical contact 1314 of
the input device 1302 without interference. The punch-out features 120, 122 and
124 of the example UICC apparatus 100 of FIGS. 1-9 may also be flush relative to

the common surface 118 and/or the first surface 108.

[0072] FIG. 14A illustrates another example device smart card or UICC apparatus
1400 described herein. FIG. 14B is a cross-sectional view of the example UICC
apparatus 1400 taken along line 14B-14B of FIG. 14A. .

[0073] Similar to the UICC apparatus 100 of FIGS. 1-9, the example UICC

apparatus 1400 includes a carrier 1402 that may be configured to define a first
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UICC 1404, a second UICC 1406, a third UICC 1408 and a fourth UICC 1410. The
example UICC apparatus 1400 employs punch-out features 1412, 1414 and 1416 to
define the respective second, third and fourth UICCs 1406, 1408 and 1410. In
contrast to the plurality of tabs described above in connection with the UICC
apparatus 100 in FIGS. 1-9, the example punch-out features 1412, 1414 and 1416
of the illustrated example employ respective perforated patterns or profiles 1412a-
d, 1414a-d and 1416a-d. For example, the first perforated pattern or profile
1412a-d defines the first punch-out feature 1412, the second perforated pattern or
proﬂle' 1414a-d defines the second punch-out feature 1414, and the third
perforated pattern or profile 1416a-d defines the third punch-out feature 1416.

[0074] In the illustrated example, the first perforated pattern 1412a-d may be
formed in the carrier 1402 to define respective edges 1418a-d of the second UICC
1406. The second perforated patterns 1414a-d may be formed in the carrier 1402
to define respective edges 1420a-d of the third UICC 1408. Likewise, the third
perforated pattern 1416a-d may be formed in the carrier 1402 to define respective
edges 1422a-d of the fourth UICC 1410.

[0075] Additionally or alternatively, in the illustrated example, a plurality of voids
1424 may be formed in the carrier 1402 about corner edges of the UICCs 1406,
1408 and 1410. For example, the perforated patterns or profiles 1412a, 1414a
and/or 1416a may continuously extend between voids 1424 formed adjacent

respective ends of the peripheral edges 1418a, 1420a and 1422a to form respective
elongated tabs 1426.

[0076] Referring to FIG. 14B, the perforated patterns 1412a-d, 1414a-d and/or
1416a-d may be formed via stamping instead of, for example, milling to provide
relatively smaller gaps or voids 1428 adjacent a first or common surface 1430 of
the carrier 1402 than gaps or voids 1432 formed adjacent a second surface 1434
opposite the common surface 1430. In this manner, the gaps or voids 1428 of the
perforated patterns 1412a-d, 1414a-d and 1416a-d adjacent the common surface
1430 of the carrier 1402 lack any appreciable gap and/or size and provide relatively

smooth surface to enable relatively smooth movement relative to an electrical
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contact of an input device or card reader. Further, the relatively larger gaps or
voids 1432 facilitate removal of the respective UICCs 1406, 1408 and 1410 from

the UICC apparatus 1400.

[0077] Although the UICC apparatus 1400 of FIGS. 14A and 14B include punch-
out features 1412, 1414 and 1416 to define the UICC’s 1406, 1408 and 1410, the
UICC apparatus 1400 may be configured with fewer or more punch-out features
than illustratively shown in FIGS. 14A and 14B. For example, the first punch-out
feature 1412 and, thus, the second UICC 1406 may be omitted from the UICC
apparatus 1400. Alternatively, the carrier 1402 may be omitted. In such an
example, the second UICC 1406 may be the carrier 1402. Further, one or more of
the punch-out features 1412, 1414 and/or 1416 may implement a tab, a modular
snap-fit feature, a solid seal overlay, a combination thereof and/or any other

suitable punch-~out feature(s) or cutout pattern(s).

[0078] FIG. 15 illustrates the example UICC apparatus 1400 of FIG. 14A having a
portion removed 1502. In the illustrated example, a void 1504 of the removed
portion 1502 represents the fourth UICC 1410 of FIGS. 14A and 14B. In particular,
the fourth UICC 1410 is removed from the carrier 1402 along the fourth perimeter
defined by the third punch-out feature 1416 and the voids 1424. Additionally, as
shown, the third punch-out feature 1416 remains attached to the carrier 1402 or
the third UICC 1408 when the fourth UICC 1410 is removed, thereby providing the
fourth UICC 1410 with relatively smooth edges 1422a-d.

[0079] FIG. 16 illustrates the example UICC apparatus 1400 of FIG. 14A having a
portion removed 1602. In the illustrated example, a void 1604 of the removed
portion 1602 represents the third UICC 1408 of FIGS. 14A and 14B. In particular,
the third UICC 1408 is removed from the carrier 1402 along the third perimeter
defined by the second punch-out feature 1414 and the voids 1424. Additionally, as
shown, the second punch-out feature 1414 remains attached to the carrier 1402 or
the second UICC 1406 when the third UICC 1408 is removed, thereby providing the
third UICC 1408 with relatively smooth edges 1420a-d.
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[0080] FIG. 17 illustrates the example UICC apparatus 1400 of FIG. 14A having a
portion removed 1702. In the illustrated example, a void 1704 of the removed
portion 1702 represents the second UICC 1406 of FIGS. 14A and 14B. In
particular, the second UICC 1406 is removed from the carrier 1402 along the
second perimeter defined by the first punch-out feature 1412 and the voids 1424.
Additionally, as shown, the first punch-out feature 1412 remains attached to the
carrier 1402 when the second UICC 1406 is removed, thereby providing the second
UICC 1406 with relatively smooth edges 1422a-d.

[0081] FIG. 18A illustrates another example device smart card or UICC apparatus
1800 described herein. FIG. 18B is a cross-sectional view of the example UICC
apparatus 1800 taken along line 18B-18B of FIG. 18A.

[0082] Similar to the UICC apparatus 100 of FIGS. 1-9, the example UICC
apparatus 1800 includes a carrier 1802 that may be configured to define a first
UICC 1804, a second UICC 1806, a third UICC 1808 and a fourth UICC 1810. In
particular, the example UICC apparatus 1800 employs punch-out features 1812,
1814 and 1816 to define the respective second, third and fourth UICCs 1806, 1808
and 1810. In contrast to the plurality of tabs described above in connection with
FIGS. 1-9, the example punch-out features 1812, 1814 and 1816 of the illustrated
example employ a plurality of solid seal punch-out overlays. For example, a first
solid seal overlay pattern or profile 1818 defines the first punch-out feature 1812, a

second solid seal overlay pattern or profile 1820 defines the second punch-out
feature 1814 and a third solid seal overlay pattern or profile 1822 defines the third
punch-out feature 1816.

[0083] In the illustrated example, the first solid seal overlay pattern 1818 defines
a first perimeter defining the peripheral edges 1824a-dof the second UICC 1806.
Similarly, the second solid seal overlay pattern 1820 defines a second perimeter
defining the peripheral edges 1826a-d of the third UICC 1808. Likewise, the third
solid seal overlay pattern 1822 defines a third perimeter defining the peripheral
edges 1828a-d of the fourth UICC 1810.
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[0084] Referring to FIG. 18B, the solid seal overlay patterns 1818, 1820 and
1822 of the illustrated example are formed substantially flush relative to a first
surface 1830 of the carrier 1802. For example, a portion of each of the solid seal
overlay patterns 1818, 1820 and 1822 adjacent the first surface 1830 is
substantially sealed, joined or integral the first surface 1830 to provide a
substantially smooth surface adjacent a common surface 1832 of the UICCs 1804,
1806, 1808 and 1810. As a result, the solid seal overlay patterns 1818, 1820 and
1822 can pass over electrical contacts of an input device without interfering and/or

damaging the electrical contacts.

[0085] In particular, the solid seal overlay patterns 1818, 1820 and 1822 of the
illustrated example employ planner perforations 1834. Additionally or alternatively,
to ensure proper removal the UICCs 1806, 1808 and 1810 relative to the carrier
1802, the planner perforations 1834 of the illustrated example may define a
shoulder portion 1836. When a UICC such as, for example, the second UICC 1806
is removed from the carrier 1802, the removed second UICC 1806 has a relatively
larger area (e.qg., due to the shoulder) than a void in the removed frame portion of
the carrier 1402. In the illustrated example, the void or shoulder 1836 is adjacent
a second side 1838 of the carrier 1402 opposite the first surface 1830 or electrical
contacts or the UICC common surface 1832. Further, the shoulders 1836 are
formed adjacent an inner surface 1840 of each of the UICCs 1804, 1806 and 1808.
In this manner, when the UICCs 1806, 1808 or 1810 are removed from the UICC

apparatus 1800, the shoulder 1836 remains attached to the UICC apparatus 1800
and not an outer surface or edge (e.g., the edges 1824a-d, 1826a-d or 1828a-d) of
the UICCs 1806, 1808 and 1810. |

[0086] Although the UICC apparatus of FIGS. 18A and 18B include punch-out
features to define the UICC’s, the UICC apparatus 1800 may be configured with less
than or more punch-out features 1812, 1814 and/or 1816 than illustratively shown.
For example, the first punch-out feature 1812 and, thus, the second UICC 1806
may be omitted from the UICC apparatus 1800. Alternatively, the carrier 1802
may be omitted. Instead, the second UICC 1806 may be the carrier 1802. Further,
one or more of the punch-out features 1812, 1814 and/or 1816 may be a tab, a
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modular snap-fit feature, a perforation, a combination thereof and/or any other

suitable punch-out feature(s) or cutout pattern(s).

10087] FIG. 19A illustrates another example device smart card or UICC apparatus
1900 described herein. FIG. 19B is a cross-sectional view of the example UICC
apparatus 1900 taken along line 19A-19A of FIG. 19A.

[0088] Unlike the UICC apparatus 100 and 1400 described above and/or known
UICC apparatus, the UICC apparatus 1900 employs a plurality of separate cards
1902 that can be assembled and/or disassembled via a modular punch-out feature.
For example, in contrast to known UICC carriers, the example modular UICC
apparatus 1900 enables a smaller sized UICC to be rejoined or reattached to a

larger sized UICC with a relatively tight-fit connection.

[0089] Turning in detail to FIG. 19A, the UICC apparatus 1900 of the illustrated
example includes the plurality of cards 1902 that can be coupled together to define

a carrier 1904 having a first side or surface 1906 and a second side or surface 1908

opposite the first surface 1906.

[0090] Each of the cards 1902, for example, may be dimensioned to conform to
certain UICC form factor standards or dimensions. For example, a first card 1910
may have a perimeter that conforms to a first UICC form factor standard such as,
for example, a ID-1 card standard provided by ISO/IEC 7816-1 and 7816-2 (e.q.,
credit card sized UICC). A second card 1912 may have a second perimeter that
conforms to a second UICC form factor standard such as, for example, a plug-in
UICC. A third card 1914 may have a perimeter that conforms to a third UICC form
factor standard such as, for example, a mini-UICC. The fourth card 1916 may have
a perimeter that conforms to a fourth UICC standard or dimension. In other words,
the first card 1910 has a perimeter that is greater than the perimeter of the second
card 1912, the second card 1912 has a perimeter that is greater than the third card
1914, and the third card 1914 has a perimeter that is greater than the fourth card
1916. Also, the fourth UICC card 1916 of the illustrated example defines a

common UICC surface 1918 having one or more electrical contacts.
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[0091] In the illustrated example, the cards 1910, 1912, 1914 and 1916 can be

assembled to define a first UICC 1920. The cards 1912, 1914 and 1916 are
assembled to define a second UICC 1922. In other words, the first card 1910 may

be removed to define the second UICC 1922. Likewise, the cards 1912 and 1916
are assembled to define a third UICC 1924. To define the third UICC 1924, for
example, the first and second cards 1910 and 1912 are decoupled detached from
the third card 1914. Further, in this example, the fourth card 1916 may be
removed to define a fourth UICC 1926. To define the fourth UICC 1926, for
example, the first, second and third cards 1910, 1912 and 1914 are decoupled or
detached from the fourth card 1916.

[0092] To removably couple the cards 1910-1916, each of the cards 1910-1916
employs a modular punch-out feature. In particular, a first punch-out feature 1928
defines the first perimeter conforming or defining peripheral edges 1930a-d of the
second UICC 1922. Similarly, a second punch-out feature 1932 defines the second
perimeter conforming or defining peripheral edges 1934a-d (FIG. 1) of the third
UICC 1924, Likewise, a third punch-out feature 1936 defines the third perimeter
conforming or defining peripheral edges 1938a-d of the fourth UICC 1926. As
noted above, the perimeter of the first card 1910 may conform or define peripheral
edges 140 of the first UICC 1920.

10093] As most clearly shown in FIG. 19B, the punch-out features 1928, 1932
and 1936 are formed in the second surface 1908 of the carrier 1904 opposite the
common surface 1918. In this manner, the punch-out features 1928, 1932 and
1936 enable respective surfaces of the UICCs 1922, 1924 and 1926 defining the
first surface 1906 to be relatively flush or smooth. In particular, by providing the
punch-out features 1928, 1932 and 1936 adjacent the second surface 1908, the
punch-out features 1928, 1932 and 1936 do not interfere with and/or damage an
electrical contact of an input device or card reader when the respective UICCs
1920, 1922 or 1924 are inserted in an input device.

[0094] The example punch-out features 1928, 1932 and 1936 of the illustrated

example employ a modular snap-fit feature. For example, a first snap-fit feature or
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profile 1928a defines the first punch-out feature 1928, a second snap-fit feature or
profile 1932a defines the second punch-out feature 1932 and a third snap-fit
feature or profile 1936a defines the third punch-out feature 1936.

[0095] The snap-fit features 1928a, 1932a and 1936a of the illustrated example
may include a receiving portion or area 1942 (e.qg., a female connector) and/or an
engaging member 1944 (e.q., a male connector). An example receiving portion
1942 of the illustrated example includes a profile or shape that is substantially
complementary to a profile or shape of the engaging member 1944 to enable a
snap fit connection between the engaging member 1944 and the receiving portion
1942,

[0096] In general, the receiving portion 1942 may be formed adjacent an outer
surface of a smaller UICC and an engaging portion may be formed adjacent an
inner surface of a larger UICC adjacent the outer surface of the smaller UICC. In
this manner, an outer surface of a card removed from the UICC apparatus 1900
does not include an engaging member 1944 adjacent an outer peripheral edge
(e.g., the edges 1930a-d, 1934a-d and 1938a-d) of the removed card or UICC it
defines. In the illustrated example, the receiving portion 1942 is formed adjacent a
perimeter defining an outer surface 1946 of each of the cards 1912, 1914 and 1916
and the engaging member 1944 is formed adjacent a perimeter defining an inner
surface 1948 of each of the cards 1910, 1914 and 1916.

[0097] In some examples, an intermediate card (e.q., sized between the smallest
UICC and the largest UICC) of the UICC apparatus 1900 employs both the receiving

portion 1942 and the engaging member 1944. In particular, the receiving potrtion
1942 is formed adjacent the perimeter defining the outer surface 1946 of the
intermediate UICC and the engaging member 1944 is formed adjacent the
perimeter defining the inner surface 1948 of the intermediate UICC. In other
words, any card that is an intermediate card between a smallest sized UICC (e.q.,
the fourth UICC) and a largest sized UICC (e.q., the first UICC) of the UICC
apparatus 1900 includes at least one of the receiving portion 1942 and the
engaging member 1944, For example, each of the example cards 1912 and 1914

23



CA 02792295 2012-10-15

43525-CA-PAT

of the illustrated example employ the receiving portion 1942 and the engaging
member 1944,

[0098] Further, the largest sized card of the UICC apparatus 1900 employs only
the engaging member 1944. For example, the first card 1910 of the illustrated
example employs engaging member 1944. In addition, the smallest sized card of
the UICC apparatus 1900 employs only the receiving portion 1942. For example,

the fourth card 1916 of the illustrated example employs receiving portion 1942
adjacent the perimeter that defines the outer surface 1946 of the fourth card 1916.

[0099] As noted above, the respective punch-out features 1928, 1932, 1936 may
be formed along the entire perimeter of each outer surface 1946 and/or inner
surface 1948 of the cards 1902. However, in other examples, the punch-out
features 1928, 1932, 1936 may be formed along only a portion of the perimeter of
the outer surface 1946 and/or inner surface 1948 of each of the cards 1902.
Alternatively, the engaging member 1944 and/or the receiving portion 1942 may be

formed adjacent corners defined by the respective inner and outer surfaces 1948
and 1946 of the cards 1902.

[00100] In the illustrated example, a gap or spacing between the respective cards
1910, 1912, 1914 and 1916 is exaggerated for illustration purposes. In some
examples, the respective inner surfaces 1948 of the cards 1910, 1912 and 1914
may contact or engage (e.g., may be flush relative to) the respective outer surfaces

1946 of the cards 1912, 1914 and 1916 to significantly reduce or eliminate an
appreciable spacing or gap between the cards 1910, 1912, 1914 and 1916 adjacent

the first surface 1906 of the UICC apparatus 1900.

[00101] An example engaging member 1944 of the illustrated example includes an
arm portion 1950 and a lip portion 1952. The arm portion 1950 extends or
protrudes from the inner surface 1948 of a larger sized card and toward the outer
surface 1946 (e.qg., defined by the edges 1930a-d, 1934a-d, 1938a-d) of a smaller
sized card (e.qg., the cards 1912, 1914 and 1916). The lip portion 1952 extends
away from a surface 1954 of the arm portion 1950 and toward the UICC common
surface 1940.
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[00102] An example receiving portion 1942 of the illustrated example includes a
groove, recess or channel 1956. The channel 1956 includes a profile or shape to
matably receive the lip portion 1952 of the engaging member 1944. For example,
an opening formed by the channel 1956 may have a size or diameter that is slightly
smaller than a size or diameter of the lip portion 1952 such that the lip portion
1952 engages the channel 1956 with a relatively tight fit. For example, the lip
portion 1952 may be configured to deflect a wall of the channel 1956 when the lip
portion 1952 is disposed within the channel 1956. In some examples, a peripheral

surface of the lip portion 1952 may employ a detent or lip that engages another
one of a detent or lip formed in a surface of the channel 1956 to couple the

engaging member 1944 and the receiving portion 1942.

[00103] Although the UICC apparatus of FIGS. 19A and 19B include punch-out
features to define the UICC's, the UICC apparatus 1900 may be configured with less
than or more punch-out features or cards than illustratively shown. For example,
the third punch-out feature and, thus, the fourth UICC may be omitted from the
UICC apparatus. In such an example, the third UICC would define the smallest

UICC of the assembly. Alternatively, the carrier may be omitted. Instead, the

second UICC may be the carrier.

[00104] FIG. 20A illustrates an example UICC or carrier 2000 that employs a
collapsible feature 2002. FIG. 20B is a cross-sectional view of the example UICC
2000 of FIG. 20A. The UICC 2000 of FIGS. 20A and 20B may define, for example,
a body 2004 conforming to an ID-1 card standard, a plug-in UICC and/or a mini-
UICC.

[00105] The collapsible feature 2002 of the illustrated example enables a frame
portion 2006 of the UICC 2000 to collapse when a smaller UICC 2008 (e.g. a mini-
UICC) held or attached to the UICC 2000 is removed from the frame portion 2006.
For example, the collapsible feature 2002 of the illustrated example employs a
score line or a line of weakness 2010 (e.q., a perforation) formed in a surface 2012
and/or a surface 2014 opposite the surface 2012. The collapsible feature 2002 may
span substantially across a width of the frame portion 2006. As a result, the
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collapsible feature 2002 causes the frame portion 2006 to collapse and/or physically
separate to prevent nesting of smaller UICC 2008, which was previously removed

from the UICC 2000, with the frame portion 2006 for use with an input device that
accepts the UICC 2000.

[0106] The present disclosure may be embodied in other specific forms without
departing from its essential characteristics. The described embodiments are to be
considered in all respects only as illustrative and not restrictive. The scope of the
disclosure is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes that come within the meaning and range of

equivalency of the claims are to be embraced within their scope.
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What is claimed is:

1. An universal integrated circuit card (UICC) apparatus comprising:

a carrier; and

a first UICC defined by a first punch-out feature formed in the carrier
adjacent a first peripheral edge of the first UICC, the first punch-out feature
configured to remain attached to the carrier when the first UICC is removed from
the carrier, the first punch-out feature including a tab formed by a recessed cavity
between the first peripheral edge of the first UICC and an inner edge of the carrier,
the tab having a notch adjacent the first peripheral edge of the first UICC to provide
a line of weakness adjacent the first peripheral edge of the first UICC to ensure that
a remnant of the tab remains substantially entirely attached to the carrier when the
first UICC is removed from the carrier, the notch having a tapered profile between

the first peripheral edge of the first UICC and an edge of the tab.

2. The UICC apparatus of claim 1, wherein the tab includes a face
substantially flush with a surface defined by the carrier and the first UICC adjacent

an electrical contact of the UICC apparatus.

3. The UICC apparatus of claim 2, wherein the first peripheral edge is

substantially perpendicular to the face of the tab.

4. An universal integrated circuit card (UICC) apparatus comprising:

a carrier; and

a first UICC defined by a first punch-out feature formed in the carrier, the
first punch-out feature configured to remain attached to the carrier when the first
UICC is removed from the carrier;

a second UICC defined by a second punch-out feature formed in the carrier
and inside a first perimeter of the first punch-out feature, the second punch-out
feature configured to remain attached to a first frame portion defined by the first

UICC when the second UICC is removed from the carrier;
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a third UICC defined by a third punch-out feature formed in the carrier and
inside the first perimeter of the first punch-out feature and a second perimeter of
the second punch-out feature, the third punch-out feature configured to remain
attached to a second frame portion defined by the second UICC when the third
UICC is removed from the carrier, wherein the first, second and third punch-out
features provide a modular snap-fit feature, wherein the modular snap-fit feature
comprises a groove formed in a first surface of the first UICC, the second UICC, or
the third UICC, the first surface being opposite a second surface of the respective
UICCs or carrier having an electrical contact, and wherein the groove is formed
adjacent a perimeter defining an outer surface of the first UICC, the second UICC,
or the third UICC; and

an arm protruding along a perimeter defining an inner surface of the carrier,
the first UICC or the second UICC and toward the groove of the other one of the
first UICC, the second UICC or the third UICC.

S. An universal integrated circuit card (UICC) apparatus comprising:

a carrier having a UICC surface that includes one or more electrical contacts
on a face surface opposite a back surface, the UICC surface and a first perimeter of
the carrier conforms to a first UICC form factor standard;

a first cutout profile formed in the carrier adjacent the UICC surface such
that the UICC surface and the first cutout profile define a second perimeter that
conforms to a second UICC form factor standard different than the first UICC when
the UICC surface is removed from the carrier along the second perimeter defined by
the first cutout profile, the first cutout profile having a first tab formed by a first
cavity partially extending from the back surface and toward the face surface, the
first tab defining a first portion of the face surface, the first tab having a first notch
defining a first line of weakness adjacent an outer lateral edge of the second UICC
that is non-parallel relative to the face surface, the first notch having a varying
profile between a first end of the first tab and the outer lateral edge of the second
UICC;

a second cutout profile formed in the carrier adjacent the UICC surface and

the first cutout profile such that the UICC surface and the second cutout profile

28



CA 02792295 2015-12-08

define a third perimeter that conforms to a third UICC form factor standard
different than the first and second UICCs when the UICC surface is removed from
the carrier along the third perimeter defined by the second cutout profile, the
second cutout profile having a second tab formed by a second cavity partially
extending from the back surface and toward the face surface, the second tab
defining a second portion of the face surface, the second tab having a second notch
defining a second line of weakness adjacent an outer lateral edge of the third UICC
that is non-parallel relative to the face surface, the second notch having a varying
profile between a first end of the second tab and the outer lateral edge of the third
UICC; and

a third cutout profile formed in the carrier adjacent the UICC surface, the
first cutout profile and the second cutout profile such that the UICC surface and the
third cutout profile define a fourth perimeter that conforms to a fourth UICC form
factor standard different than the first, second and third UICCs when the UICC
surface is removed from the carrier along the fourth perimeter defined by the third
cutout profile, the third cutout profile having a third tab formed by a third cavity
partially extending from the back surface and toward the face surface, the third tab
defining a third portion of the face surface, the third tab having a third notch
defining a third line of weakness adjacent an outer lateral edge of the fourth UICC
that is non-parallel relative to the face surface, the third notch having a varying
profile between a first end of the third tab and the outer lateral edge of the fourth

UICC.
6. The UICC apparatus of claim 5, wherein the first UICC has a

dimensional profile that is greater than a dimensional profile of the second UICC,
the third UICC and the fourth UICC, wherein the second UICC has a dimensional
profile that is greater than a dimensional profile of the third UICC and the fourth
UICC, and wherein the third UICC has a dimensional profile that is greater than the
dimensional profile of the fourth UICC.

/. The UICC apparatus of claim 5, wherein the first cutout profile
substantially surrounds the second cutout profile and the third cutout profile,

wherein the second cutout profile substantially surrounds the third cutout profile.
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8. The UICC apparatus of claim 5, wherein the first cutout profile
comprises a first plurality of first tabs, wherein the second cutout profile comprises
a second plurality of second tabs, and the third cutout profile comprise a third

plurality of third tabs.

0. The UICC apparatus of claim 8, wherein the first, second and third
tabs are configured to remain attached with the carrier when one of the respective

first, second and third UICCs are removed from the carrier.

10. A method of forming an universal integrated circuit card (UICC)
apparatus comprising:

coupling one or more electrical contacts on a first surface of a carrier;

forming a first punch-out feature in the carrier and encompassing the first
surface to define a first UICC when the first surface is removed from the carrier
along the first punch-out feature;

forming a first tab between an inner lateral surface of the carrier and an
outer lateral surface of the first UICC via a recessed cavity formed in a second
surface of the carrier opposite the first surface; and

forming a notch in the tab with a tapering profile between an end of the tab
and the outer lateral surface of the first UICC such that the notch defines a line of
weakness to enable a remnant of the tab to remain substantially attached to the

carrier when the first UICC is removed from the carrier.

11. A method of forming an universal integrated circuit card (UICC)
apparatus comprising:

coupling one or more electrical contacts on a first surface of a carrier;

forming a first punch-out feature in the carrier and encompassing the first
surface to define a first UICC when the first surface is removed from the carrier
along the first punch-out feature;

forming a second punch-out feature in the carrier adjacent to and

encompassing the first surface and the first punch-out feature to define a second
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UICC when the first surface is removed from the carrier along the second punch-out
feature; and

forming a third punch-out feature in the carrier adjacent to and
encompassing the first surface and the first and second punch-out features to
define a third UICC when the first surface is removed from the carrier along the
third punch-out feature

forming a receiving area in a second surface of at least one of the first UICC,
the second UICC or the third UICC, the second surface being opposite the first
surface, and wherein the receiving area is formed adjacent an outer surface of the
first UICC, the second UICC and the third UICC defined by a perimeter of the
respective first, second or third punch-out features; and

forming an arm extending from an inner surface defined by the carrier or the
first or the second punch-out features, wherein a profile of the receiving area is
substantially complementary to a profile of the arm to enable the arm to couple to

the receiving area via a snap-fit connection or interference fit.

12. The UICC apparatus of claim 1, further comprising:

a second UICC defined by a second punch-out feature formed in the carrier
and inside a first perimeter of the first punch-out feature, the second punch-out
feature configured to remain attached to a first frame portion defined by the first
UICC when the second UICC is removed from the carrier; and

a third UICC defined by a third punch-out feature formed in the carrier and

inside the first perimeter of the first punch-out feature and a second perimeter of

the second punch-out feature, the third punch-out feature configured to remain
attached to a second frame portion defined by the second UICC when the third

UICC is removed from the carrier.

13. The UICC apparatus of claim 12, wherein the carrier defines a fourth
UICC, and wherein the fourth UICC has a dimensional profile greater than the
dimensional profiles defined by the first, second and third UICCs.
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14. The UICC apparatus of claim 12, wherein the first punch-out feature is
formed adjacent the first peripheral edge of the first UICC, the second punch-out
feature is formed adjacent a second peripheral edge of the second UICC and the
third punch-out feature is formed adjacent a third peripheral edge of the third
UICC.

15. The method as defined in claim 10, further comprising:

forming a second punch-out feature in the carrier adjacent to and
encompassing the first surface and the first punch-out feature to define a second
UICC when the first surface is removed from the carrier along the second punch-out
feature; and

forming a third punch-out feature in the carrier adjacent to and
encompassing the first surface and the first and second punch-out features to
define a third UICC when the first surface is removed from the carrier along the

third punch-out feature.

16. The method of claim 15, further comprising forming the carrier
according to a fourth UICC form factor standard, where the fourth UICC

encompasses the first surface and the first, second and third punch-out features.

17. The method of claim 15, further comprising configuring the second
punch-out feature to remain attached to the third UICC of the carrier when the

second UICC is removed from the carrier along the second punch-out feature.

18. The method of claim 15, further comprising configuring the third
punch-out feature to remain attached to the carrier when the third UICC is removed

from the carrier along the third punch-out feature.

19. The method of claim 15, forming a plurality of tabs or perforations
disposed along a perimeter of at least one of the first punch-out feature, the second

punch-out feature and the third punch-out feature.

32



CA 02792295 2015-12-08

20. The method of claim 15, further comprising forming a receiving area in
a second surface of at least one of the first UICC, the second UICC or the third
UICC, the second surface being opposite the first surface, and wherein the receiving
area Is formed adjacent an outer surface of the first UICC, the second UICC and the
third UICC defined by a perimeter of the respective first, second or third punch-out

features.
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