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component, for instance a printed circuit board (11).



EP 1 054 475 A2

2

Description

Technical Field

[0001] The present invention relates to a contacting
apparatus, which will be referred to below as a contact
block. The contact block serves in particular for contact-
ing contacting zones of a so-called smart card. The
invention relates in particular to a so-called SIM block
(trademark), i. e. a contacting apparatus which is suita-
ble for providing an electrical contact connection to con-
tact zones present on a SIM card.
[0002] The invention also relates to a contact ele-
ment, in particular a contact spring for use in a contact
block.

Background

[0003] Contact blocks for contacting the contact
zones of a smart card (also called a chip card) and also
for contacting the contact zones of a SIM card are
known in many different designs. With the ongoing
desire to miniaturize the apparatuses in which the smart
cards are used, for instance the mobile telephones, a
small size for the contact blocks becomes more and
more important. Indeed, all components of said appara-
tus need to become smaller. The present invention
intends, in particular, to provide a SIM block which has
a very small height, for instance in the range of 0.8 mm.
[0004] According to the present invention a small
height for the SIM block is obtained by providing contact
elements for the SIM block, such that as the contact
force exerted by the contact zones of a SIM card onto
the contact elements is transmitted by support means
formed by or provided at the contact elements to
another component, in particular, a circuit board which
is adapted to support said SIM block.
[0005] The invention further provides for adjustment
means, which are preferably provided together with the
support means to thus provide for the possibility of
adjusting the force, by means of which the contact ele-
ments press against the contact zones of the SIM card.
[0006] Preferred embodiments of the invention are
disclosed in the claims.

Brief Description of Drawings

[0007]

Fig. 1 is a perspective top plan view of a SIM block
arranged on a circuit board;
Fig. 2 is a top plan view of the bottom side of the
SIM block of Fig. 1 without the circuit board;
Fig. 3 is a perspective view of a contact element of
the invention as used in the SIM block shown in Fig.
1 and 2;
Fig. 4 is a schematic partial sectional view through
the SIM block of Fig. 1 and 2;

Fig. 5 is a detail in cross section in the area A in Fig.
4;

Fig. 6 is a perspective view of a part of the SIM
block of Fig. 1-5;
Fig. 7 is a further perspective sectional view of a
part of the SIM block of Fig. 1-6;
Fig. 8 is another embodiment of the contact ele-
ment;
Fig. 9 is a contact element of Fig. 8 mounted on a
circuit board.

Best Mode for Carrying Out the Invention

[0008] Throughout the specification and figures,
like reference numerals refer to like components or
parts. Referring to Fig. 1, there is shown a contacting
apparatus 10 in the form of a SIM block 10, which is
mounted on a printed circuit board 11. The SIM block 10
comprises contact elements 13 and a contact support
or holder 14, within which the contact elements 13 are
mounted.
[0009] As shown in Fig. 1 the circuit board 11 com-
prises soldering surfaces 12 with which the contact ele-
ment 13 can be physically and electrically connected by
soldering a soldering zone of the contact element 13 to
the soldering surface 12. The soldering zone is formed
by a termination end 53 of the contact element 13, as
will be described below.
[0010] It should be noted that, alternatively, the cir-
cuit board 11 could be provided with contact surfaces
instead of soldering surfaces 12. At said contact sur-
faces of the circuit board 11 pressure contact zones of
the pressure contact elements could resiliently abut.
[0011] The holder 14 is, see Fig. 1, preferably made
of plastic material and comprises an upper surface 20
and a lower or bottom surface 21. Slotlike openings
(short slots) 22 extend through the thickness of the wall
forming the upper surface 20 of the holder 14. Said slots
22 allow bulged contact ends 54 of the contact elements
13 to extend therethrough to a level above the upper
surface 20. In the shown embodiment six contact ele-
ments 13 are used. The contact elements 13 are
mounted in said holder 14 in an interleaving manner,
with the termination ends 53 located in opposite direc-
tions in an alternate manner. The termination ends 53 of
the six contact elements 13 are soldered alternately to
soldering surfaces 12.
[0012] Slots 23 are provided in the holder 14, in the
area where the bulged contact ends 54 project beyond
the upper surface 20. The slots 23 define ribs 24 in the
holder 14 and provide a certain amount of resiliency, so
that they can be deflected transversally with respect to
the longitudinal direction L (Fig. 1) of the SIM block 18,
when the contact elements 13 are inserted into the
holder 14. Said slots 23 are located in the vicinity of pro-
jections 126, 127 (Fig. 2 and 4) yet to be described.
[0013] As can be recognized in Fig. 2, the slots 22
are at least partially open at each of the two small sides
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of the holder 14, in an alternate manner. Detent
recesses 26, 27, see Fig. 4, are provided in holder 14
and are adapted to receive each one contact element
13. Inclined portions 28, 29 allow easy insertion of the
contact element 13 into the recesses 26, 27. The
recesses 28, 27 are located in the area of the slots 23.
The recesses 26, 27 are formed in respective oppositely
located projections 126, 127 of the holder 14. The pro-
jections 126, 127 project, see Fig. 4, into the slots 22.

[0014] The holder 14 forms ç see Fig. 7 ç at the
closed end of each slot 22 an abutment incline 30. If no
force F is applied by a SIM card pressing against the
contact elements 13 (see Fig. 7), abutment portions 55
of the contact elements 13 are in biased abutment with
the abutment inclines 30.
[0015] Fig. 3 shows the contact element 13 in form
of a contact spring, which has in substance an elongate
form and comprises the following sections;
a contact section 40 for contacting a contact zone of a
SIM card, a connecting and spring section 41, an abut-
ment section 42 and a termination section 43. In the ter-
mination section 43 the termination end 53, already
mentioned, is formed.
[0016] In the connecting and spring section 41 an
opening 46 is formed, which is for example used for
connection with the holder 14. In the connecting and
spring section 41 support means 87 are provided adja-
cent to the abutment section 42. The support means 87
are preferably integrally formed as a single piece with
the contact element 13. The support means 87 com-
prise at both sides, rib means 47, 48. Said rib means
47, 48 form at their ends facing towards the contact sec-
tion 40, arms 50, 51. The arms 50, 51 (also called
adjustment springs 50, 51) transfer the force to the cir-
cuit board 11. The two adjustment springs 50, 51 pro-
vide for adjustment of the force by changing the
inclination of the adjustment springs 50, 51 with respect
to the longitudinal axis L of the contact block. Alterna-
tively, the length of the adjustment springs 50, 51 could
be changed. The rib means 47 comprise two ribs 71
and 72, separated by a recess 70. The rib means 48
comprise two ribs 81 and 82, separated by a recess 80.
The detent mounting of the contact elements 13 in the
holder 14 occurs preferably, as will be explained below
in detail, in the area of the recesses 70 and 80.
[0017] The rib means 47, 48 comprise preferably
abutment surfaces 56, 57, 58, 59 arranged on the same
level, forming an abutment plane 257 (Fig. 2) described
below. The abutment surfaces 56-59 are adapted to be
placed on the circuit board 11.
[0018] Each of said contact elements 13 comprises
in the termination section 43 said termination end 53
and in the contact section 40 the already mentioned
bulged contact end 54. Adjacent to the contact end 54
an abutment portion 55 is formed.
[0019] As one can readily see in Fig. 6, the termina-
tion ends 53 are biased, so that all the termination ends
53 are located in the same plane, i. e. are coplanar.

[0020] Fig. 2 as well as Fig. 4 and 5 show in partic-
ular the detent mounting of the contact elements 13 in
the support 14. As mentioned, the support 14 forms in
the area of the slots 22 projections 126 and 127. The
projections 126 and 127 are arranged on both sides of
the slots 22 and extend into the interior of said slots.
The recesses 26 and 27 formed in the projections 126
and 127 are adapted to receive the contact elements in
the area of the recesses 70 and 80.

[0021] Fig. 4 discloses that the support 14 forms a
post 100 which projects through the opening 46 of the
contact element 13, when the contact element 13 is in
its mounted position in the support 14. The post or pro-
jection 100 serves for guiding and mounting said con-
tact element 13. It is possible that the upper end of the
post 100 is coined (pressed) onto the contact element
13 so as to fixedly mount said contact element 13 at the
support 14. In such a case it is conceivable that the con-
tact element 13 does not need to be mounted in the
support 14 by detent means. More than one post 100
and more than one opening 46 can be provided.
[0022] Fig. 4 discloses further that the height BH of
the contact block 10 is small, for instance in the area of
0.8 mm. For all practical purposes, the height BH of the
contact block 10 is determined by the height of the con-
tact element 13.
[0023] Both Fig. 2 and also Fig. 4 show clearly that
the contact elements 13 can be inserted in accordance
with the invention from the bottom side 21 of the holder
14 (see also Fig. 1) into said holder 14.
[0024] Fig. 6 discloses that the contact element 13,
when fixedly mounted in the holder 14, is biased against
said holder 14 in its termination area 43. As can be seen
in Fig. 6, the termination end 53 of the termination sec-
tion 43 is, prior to the insertion of the contact element 13
into the holder 14, in the position shown by a dotted line.
After the insertion of the contact element 13 into the
holder 14 the termination end 53 assumes the position
shown with solid lines, and is biased against the contact
element 13. In this manner, coplanarity is readily
achieved.
[0025] Fig. 7 discloses In detail the fact that the
contact element 13 is biased with its contact section 40
against the holder 14. In particular, the abutment por-
tion 55 of the bulged contact end 54 is in abutment with
an abutment incline 30 of the holder 14. Fig. 7 also dis-
closes schematically the path of the force via the two
adjustment springs 50, 51 onto the circuit board 11.
[0026] Fig. 2 shows that six contact elements 13
are inserted into the holder 14 and are fixedly mounted
therein due to the fact that the areas of the contact ele-
ments 13 comprising the recesses 70, 80 have been
pressed through the gaps formed by the projections 126
and 127. During insertion of a contact element 13 into
the holder 14 the contact element 13 is guided by the
inclined portions 28 and 29 of the projections 126 and
127, resiliently bending the projections 126 and 127
away from each other. As soon as the portions of the
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contact element 13, having the recesses 70, 80, are
located in the recesses 26 and 27, the projections 126
and 127 move back into the positions shown in Fig. 4
and thus fixedly hold the contact element 13 in the
holder 14. The projections 126, 127, the recesses 26,
27 and the contact elements 13 form together detent
means.

[0027] Fig. 2 discloses that the six contact elements
13 inserted into the holder 14 define with the upwardly
facing surfaces (Fig. 2) of the six termination ends 53 a
soldering plane 253, shown schematically in Fig. 2. It
should be noted that in Fig. 2 the contact elements 13
are soldering contact elements, and, as such, are
shown with soldering termination ends 53.
[0028] As mentioned before the abutment surfaces
56 to 59 define an abutment plane 257 as is shown
schematically in Fig. 2.
[0029] In accordance with the invention it is assured
that between the soldering plane 253 and the abutment
plane 257 a small gap or a height difference H remains
after the soldering operation. Said gap H assures that
the contact block 11 can be soldered to the circuit board
11 without any problems. When the contact elements 13
are in contact with the contact zones of a SIM card, of
course that gap disappears and the abutment surfaces
56-59 are in abutment with the upper surface of the cir-
cuit board 11 so as to transfer the force thereto.
[0030] Fig. 8 discloses another embodiment of a
contact element 130, which corresponds in some
respects to contact element 13. Contact element 130
comprises like the contact element 13 a contact section
40 and a termination section 143. Moreover, as with
contact element 13, contact element 130 comprises an
opening 46 for cooperation with a post 100 of the holder
14.
[0031] In the embodiment of Fig. 8 the support
means 87 is not formed by rib means, but the support
means 87 is formed by a bulged or bight section 187 of
contact element 130. A bottom surface 188 of the
bulged portion or section 187 can be in abutment with
the surface of a circuit board 11 so as to transmit the
contact force directly onto the circuit board 11.
[0032] Fig. 9 discloses for the contact element 130
that in accordance with the invention a small gap or a
height difference H can be provided between a solder-
ing plane and an abutment plane similar to what was
described in relation with Fig. 2 for contact element 13.
In this case, the bottom surfaces 188 of the contact ele-
ments 130 form an abutment plane similar to the abut-
ment plane 257 explained above.
[0033] As shown in Fig. 1, the termination means, i.
e. the connection between the termination ends 53 with
the soldering surfaces 12 of the printed circuit board 11
extend outwardly from the support 13. Thus, the solder-
ing points of the soldering contact elements can be
checked after the soldering operation has been carried
out.
[0034] As mentioned, the termination ends 53 could

also be formed as pressure termination ends and not,
as shown, as SMT termination ends.

[0035] The invention provides for a safe and secure
support of the contact elements on a circuit board 11 or
any other component. The invention further provides for
a small height of the contact block 10. Moreover it is
readily possible to adjust the force of the contact ele-
ment without requiring additional components.
[0036] As explained above, coplanarity can be
obtained without adjustments.
[0037] The small height of the contact block 10 is
particularly due to the fact that the contact elements 13,
130 are supported directly on the printed circuit board
11. There is no need to provide for an insulating layer of
the holder 13 between the contact elements 13, 130
and the upper surface of the printed circuit board 11.
[0038] Generally speaking, the contact elements 13
and 130 can be adjusted and optimized by changing the
geometry of the contact element. Further, instead of
using slots 23 in the contact support 14, it is also possi-
ble to provide slots in the contact element 13, 130 in the
area where the detent mounting is provided.
[0039] Instead of the detent mounting of the contact
elements, the contact elements could be mounted in a
different manner at the holder contact support 14. For
instance, the contact elements could be provided with
claws, which penetrate into the insulating material, out
of which the holder 14 is formed, so as to fixedly mount
said contact elements in the holder 14. The contact ele-
ments 13, 130 could also be fixedly mounted in said
holder 14 by, as mentioned above, coining operations.
[0040] Other aspects, objects and advantages of
the present invention can be obtained from a study of
the drawings, the disclosure and the appended claims.

Summary of the Invention

[0041] A contact block, in particular a SIM block,
having a holder (14) within which contact elements (13)
are inserted; wherein each of said contact elements
(13) comprises support means (87) for abutment at
another component, for instance a printed circuit board
(11).
[0042] The contact block, wherein the support
means (87) are formed as a single piece integrally
together with the contact elements (13, 130).
[0043] The contact block, wherein the support
means are in the form of rib means (47, 48) adapted to
be in abutment with the printed circuit board (11).
[0044] The contact block, wherein the rib means
comprises oppositely located ribs (71, 72; 81, 82) each
of said ribs being separated by a recess (70, 80).
[0045] The contact block, wherein the support
means (87) are formed by a bulged section (187) of the
contact element (130).
[0046] The contact block, wherein the contact ele-
ments (13) are fixedly mounted in said holder (14) by
detent means.
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[0047] The contact block, wherein the contact ele-
ments (13, 130) are fixedly mounted in the holder (14)
by means of one or more posts 100 formed by said
holder (14), posts (100), which project through respec-
tive openings (46) in the contact element (13).

[0048] The contact block, wherein said rib means
(47, 48) comprise arms (50, 51), which can be changed
with regard to their angular location and/or with respect
to their length.
[0049] The contact block, wherein the arms (50, 51)
are located in a connecting and spring section (41) of a
contact element (13) facing towards a contact section
(40) of said contact element (13).
[0050] The contact block, wherein slots (22) are
provided in the holder (14) adapted to receive said con-
tact elements (13, 130).
[0051] The contact block, wherein recesses (26,
27) are formed in said holder (14), said recesses being
adapted to receive parts of said contact element (13),
said parts being held in said holder (14) due to detent
action.
[0052] The contact block, wherein the contact ele-
ment (13) is provided with recesses (70, 80), which are
adapted to be inserted into said recesses (26, 27) of the
holder (14) due to detent action.
[0053] The contact block, wherein said post (100)
projects into an opening (46) of the contact element (13)
and is coined.
[0054] The contact block, wherein the holder (14)
comprises slots (23) in the area where the detent action
occurs.
[0055] The contact block, wherein said recesses
(26, 27) are provided in projections (126, 127) formed
by said holder (14).
[0056] The contact block, wherein said contact ele-
ment (13) mounted in said holder (14) is biased against
said holder in a termination section (43) of the contact
element.
[0057] The contact block, wherein the contact ele-
ment (13) is biased against the holder (14) with an abut-
ment portion (55) in a contact section (40) of the contact
element (13).
[0058] The contact block, wherein the contact ele-
ments (13) inserted in the holder (14) define

a) with termination ends a soldering plane (253)
b) with abutment surfaces (56 ç 59) an abutment
plane (247), and wherein between said soldering
plane (253) and the abutment plane (247) a height
difference H is provided.

[0059] The contact block, wherein the contact ele-
ments (13) can be inserted into the holder (14) from the
bottom surface (21).
[0060] The contact block, wherein said contact ele-
ments (13) are soldering contact elements.
[0061] The contact block, wherein the contact ele-
ments (13) are pressure contact elements.

[0062] The contact block, wherein said contact
block is a SIM block.

[0063] The contact block, wherein said contact ele-
ments (13) are contact springs, which extend essen-
tially in longitudinal direction and comprise at one end a
termination section and at an opposite end thereof a
contacting section having a bulged contact end,
wherein between said termination section and said con-
tact section said support means (87) is provided.
[0064] A contact element, in particular for a contact
block, wherein said contact element (13) extends in
substance in a longitudinal direction and comprises at
one end a termination section and at the opposite end a
contacting section, with an abutment section inbetween,
wherein said contacting section forms a bulged contact
end (54).

10. contacting apparatus, contact block, SIM block
11. printed circuit board
12. soldering surface
13. contact element
14. contact support, holder
20. upper surface
21. lower or bottom surface
22. slotlike opening (slot)
23. slot
24. rib
26. detent recess
27. detent recess
28. inclined portion
29. inclined portion
30. abutment incline
40. contact section
41. connecting and spring section
42. abutment section
43. termination section
46. opening
47. rib means
48. rib means
50. arm, adjustment spring
51. arm, adjustment spring
53. termination end
54. bulged contact end
55. abutment portion
56. abutment surface
57. abutment surface
58. abutment surface
59. abutment surface
70. recess
71. rib
72. rib
80. recess
81. rib
82. rib
87. support means
100. post, projection
126. projection
127. projection
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130. contact element

143. termination section
187. bulged or bight section
188. bottom surface
253. soldering plane
257. abutment plane

Claims

1. A contact block, in particular a SIM block, having a
holder (14) within which contact elements (13) are
inserted; wherein each of said contact elements
(13) comprises support means (87) for abutment at
another component, for instance a printed circuit
board (11).

2. The contact block of claim 1, wherein the support
means (87) are formed as a single piece integrally
together with the contact elements (13, 130), and/or
wherein preferably the support means are in the
form of rib means (47, 48) adapted to be in abut-
ment with the printed circuit board (11), and/or
wherein preferably the rib means comprise oppo-
sitely located ribs (71, 72; 81, 82) each of said ribs
being separated by a recess (70, 80), or wherein
preferably the support means (87) are formed by a
bulged section (187) of the contact element (130).

3. The contact block according to claims 1 or 2,
wherein the contact elements (13) are fixedly
mounted in said holder (14) by detent means,
and/or wherein preferably the contact elements (13,
130) are fixedly mounted in the holder (14) by
means of one or more posts 100 formed by said
holder (14), posts (100), which project through
respective openings (46) in the contact element
(13), and/or wherein preferably said rib means (47,
48) comprise arms (50, 51), which can be changed
with regard to their angular location and/or with
respect to their length, and/or wherein preferably
the arms (50, 51) are located in a connecting and
spring section (41) of a contact element (13) facing
towards a contact section (40) of said contact ele-
ment (13) and/or wherein preferably slots (22) are
provided in the holder (14) adapted to receive said
contact elements (13, 130).

4. The contact block according to one or more of the
preceding claims, wherein recesses (26, 27) are
formed in said holder (14), said recesses being
adapted to receive parts of said contact element
(13), said parts being held in said holder (14) due to
detent action, and/or wherein preferably the contact
element (13) is provided with recesses (70, 80),
which are adapted to be inserted into said recesses
(26, 27) of the holder (14) due to detent action,
and/or wherein preferably said post (100) projects
into an opening (46) of the contact element (13) and

is coined.

5. The contact block according to one of the preceding
claims, wherein the holder (14) comprises slots (23)
in the area where the detent action occurs, and/or
wherein preferably said recesses (26, 27) are pro-
vided in projections (126, 127) formed by said
holder (14).

6. The contact block of one or more of the preceding
claims, wherein said contact element (13) mounted
in said holder (14) is biased against said holder in a
termination section (43) of the contact element.

7. The contact block according to one or more of the
preceding claims, wherein the contact element (13)
is biased against the holder (14) with an abutment
portion (55) in a contact section (40) of the contact
element (13), and/or wherein preferably the contact
elements (13) inserted in the holder (14) define

c) with termination ends a soldering plane
(253)
d) with abutment surfaces (56 ç 59) an abut-
ment plane (247), and wherein between said
soldering plane (253) and the abutment plane
(247) a height difference H is provided, and/or
wherein preferably the contact elements (13)
can be inserted into the holder (14) from the
bottom surface (21).

8. The contact block of one or more of the preceding
claims, wherein said contact elements (13) are sol-
dering contact elements, or pressure contact ele-
ments.

9. The contact block of one or more of the preceding
claims, wherein said contact block is a SIM block,
and/or wherein preferably said contact elements
(13) are contact springs, which extend essentially in
longitudinal direction and comprise at one end a
termination section and at an opposite end thereof
a contacting section having a bulged contact end,
wherein between said termination section and said
contact section said support means (87) is pro-
vided.

10. A contact element, in particular for a contact block,
wherein said contact element (13) extends in sub-
stance in a longitudinal direction and comprises at
one end a termination section and at the opposite
end a contacting section, with an abutment section
inbetween, wherein said contacting section forms a
bulged contact end (54).
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