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(54) CAPTURED CONTACT COIL

(57) The present invention relates to a method for
producing a coil (1), wherein a wire (10) cladded with an
electrical insulation (11) is wound so as to form a coil
bundle (2) comprising a plurality of layers (3) arranged
on top of one another, wherein each layer (3) comprises
a plurality of windings (4) of the wire (10), wherein a first
electrical contact member (100) is arranged in the coil
bundle (2) such that a plurality of successive first wind-
ings (5) extend over a front side (101a) of a first section
(101) of the first electrical contact member (100), wherein
each of said first windings (5) comprises a wire section
(50) arranged on said front side (101a) of said first section
(101) of the first electrical contact member (100), wherein
electrical insulation is removed from said wire sections
(50) to form exposed wire regions (51), and wherein said
exposed wire regions (51) are soldered to said front side
(101a) of said first section (101) of said first electrical
contact member (101). Furthermore, the present inven-
tion relates to a coil.
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Description

[0001] The present invention relates to a method for
producing an electrical coil as well as to such a coil, par-
ticularly to a coil for an implantable medical device (e.g.
a communication coil).
[0002] As known in the state of the art, such coils can
be created by tightly wrapping wire around a mandrel (e.
g. core of an arbor). However, the ends of such wound
wires are usually very difficult to handle when making
electrical connections to other components/electrical
contacts. Depending on the gauge of the wire used, each
end of the coil might be even smaller than 50 mm in di-
ameter. This creates complications in handling, and can
lead to breaks in the wire which can cause the component
to fail.
[0003] Any technique which requires the manipulation
of a single strand of wire in a wrapping or brazing oper-
ation becomes a difficult handling problem. The wire is
most fragile when manipulated as a strand. The amount
of time taken to manually capture wire that is this thin
makes the production of these coil assemblies difficult
and inefficient.
[0004] Particularly, the wire ends must be grabbed and
manipulated, typically with a tweezer, into a specific po-
sition. Then the wire position must be held while a secur-
ing process takes place.
[0005] Based on the above, the objective of the present
invention is to provide a coil as well as a method for pro-
ducing such a coil that can be easily handled when mak-
ing electrical connections to the coil.
[0006] This problem is solved by a method for produc-
ing a coil having the features according to claim 1.
[0007] According thereto, a method is disclosed,
wherein a wire cladded with an electrically insulation is
wound so as to form a coil bundle comprising a plurality
of layers arranged on top of one another, wherein each
layer comprises a plurality of windings of the wire, and
wherein upon winding of said coil bundle a first electrical
contact member is arranged in the coil bundle (e.g. be-
tween neighboring layers) such that a plurality of succes-
sive first windings extend over a front side of a first section
of the first electrical contact member wherein each of
said first windings comprises a wire section arranged on
said front side of said first section of the first electrical
contact member, wherein electrical insulation is removed
from said wire sections to form exposed wire regions,
and wherein said exposed wire regions are soldered to
said front side of said first section of said first electrical
contact member.
[0008] Thus, in other words, the method/coil according
to the present invention does not require the same level
of extreme precision as required with coils according to
the state of the art. An electrical contact member (e.g. a
flat elongated conductor such as a thin foil) is placed
between the wire windings. Once it is integrated between
the windings, an ablation process can be applied to the
surface windings which run over the front side of the elec-

trical contact member in order to expose the wire. This
means that the inner windings are protected from the
removal of the insulation by the electrical contact member
itself. Then a generic solder process can electrically con-
nect the electrical contact member to respective windings
running over the front side of the electrical contact mem-
ber.
[0009] Further, according to an embodiment of the
method according to the present invention, the first elec-
trical contact member comprises a second section that
is connected to the first section of the first electrical con-
tact member via a connecting section, wherein upon
winding of the coil bundle the second section is arranged
between two neighboring layers of the coil bundle for
anchoring the first electrical contact member in the coil
bundle, wherein the connecting section of the first elec-
trical contact member is arranged outside the coil bundle
for forming an electrical contact configured to be soldered
to an electrical contact on a substrate (e.g. a PCB).
[0010] Further, according to an embodiment of the
method according to the present invention, upon winding
of said coil bundle, a second electrical contact member
is arranged in the coil bundle (e.g. between neighboring
layers) such that a plurality of successive second wind-
ings extend over a front side of a first section of the sec-
ond electrical contact member, wherein each of said sec-
ond windings comprises a wire section arranged on said
front side of said first section of the second electrical con-
tact member, wherein electrical insulation is removed
from said wire sections of the second windings to form
exposed wire regions, and wherein said exposed wire
regions of the second windings are soldered to said front
side of said first section of said second electrical contact
member.
[0011] Further, according to an embodiment of the
method according to the present invention, the second
electrical contact member comprises a second section
that is connected to the first section of the second elec-
trical contact member via a connecting section of the sec-
ond electrical contact member, wherein upon winding of
the coil bundle the second section is arranged between
two neighboring layers of the coil bundle for anchoring
the second electrical contact member in the coil bundle,
wherein the connecting section of the second electrical
contact member is arranged outside the coil bundle for
forming an electrical contact configured to be soldered
to an electrical contact on a substrate (e.g. a PCB).
[0012] Particularly, both connecting sections may
comprise a curved shape so as to connect the first and
second section of the respective electrical contact mem-
ber, which first and second sections are integrated into
the coil bundle and may extend essentially parallel with
respect to each other.
[0013] Further, particularly, the first and/or the second
electrical contact member may be formed as an e.g. elon-
gated conducting foil formed e.g. out of Cu or another
suitable electrically conducting material.
[0014] Further, according to an embodiment of the
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method according to the present invention, said first
windings form an innermost layer of windings of the coil
bundle. Furthermore, according to an embodiment, said
second windings form an outermost layer of windings of
the coil bundle.
[0015] Further, according to an embodiment of the
method according to the present invention, the wire is
wound on an arbor for forming said coil bundle, wherein
the arbor comprises a core extending along an axis, the
core connecting two opposing plates of the arbor. Fur-
ther, particularly, each plate comprises a first slot extend-
ing from a circumferential edge of the respective plate
towards the core. Particularly, these first slots are used
for arranging the first electrical contact member in the
coil bundle when the coil bundle is formed by winding the
wire on the core of the arbor. Further, particularly, each
plate comprises a second slot extending from a circum-
ferential edge of the respective plate towards the core.
Particularly, these second slots are used for arranging
the second electrical contact member in the coil bundle
when the wire is wound on the arbor’s core.
[0016] Further, according to an embodiment of the
method according to the present invention, the first wind-
ings are wound on the core of the arbor (e.g. by rotating
the arbor about said axis of the core), wherein the first
section of the first electrical contact member is laid into
said first slots onto said first windings so that said front
side of said first section of the first electrical contact mem-
ber contacts said first windings and a second section
(and particularly said connecting section) of the first elec-
trical contact member protrudes out of the arbor through
one of the first slots, wherein a plurality of windings is
wound onto the first section of the first electrical contact
member, wherein the second section of the first electrical
contact member is folded back and laid into the first slots
on top of said plurality of windings, and wherein a further
plurality of windings is wound on top of said second sec-
tion of the first electrical contact member, particularly
such that the connecting section of the first electrical con-
tact member protrudes out of the coil bundle for forming
an (e.g. surface-mountable) electrical contact.
[0017] Further, according to an embodiment of the
method according to the present invention, after having
wound a plurality of windings onto the core, the second
section of the second electrical contact member is laid
into said second slots on top of said plurality of windings
such that the first section (and particularly the connecting
section) of the second electrical contact member pro-
trudes out of the arbor through a second slot, wherein
after having wound a further plurality of windings on top
of said second section of the second electrical contact
member, the first section of said second electrical contact
member is folded back and laid into the second slots on
top of said further plurality of windings, and wherein said
second windings are wound on top of said front side of
said first section of the second electrical contact member,
particularly such that the connecting section of the sec-
ond electrical contact member protrudes out of the coil

bundle for forming an (e.g. surface-mountable) electrical
contact.
[0018] Further, according to yet another aspect of the
present invention, a coil is disclosed, the coil comprising:
a coil bundle comprising a wound wire cladded with an
electrical insulation, wherein the wound wire forms a plu-
rality of layers of windings, which layers are arranged on
top of one another, and wherein each layer comprises a
plurality of windings of said wire, and at least a first elec-
trical contact member for electrically contacting the coil
bundle, the first electrical contact member comprising a
first section, wherein a plurality of successive first wind-
ings extends over a front side of said first section, wherein
the first windings each comprise a wire section that is
arranged on said front side of said first section of the first
electrical contact member and comprises a recess in the
electrical insulation to form an exposed wire region that
is soldered to said front side of said first section of said
first electrical contact member.
[0019] Further, according to an embodiment of the coil
according to the present invention, the first electrical con-
tact member comprises a second section that is connect-
ed to the first section of the first electrical contact member
via a connecting section, wherein the second section is
arranged between two neighboring layers of the coil bun-
dle for anchoring the first electrical contact member in
the coil bundle, and wherein the connecting section of
the first electrical contact member protrudes from the coil
bundle and forms an electrical contact, e.g. for making
an electrical connection (e.g. by way of soldering) to an-
other electrical contact that may be arranged on a sub-
strate such as a printed circuit board (PCB).
[0020] Further, according to an embodiment of the coil
according to the present invention, the coil further com-
prises a second electrical contact member for electrically
contacting the coil bundle, the second electrical contact
member comprising a first section, wherein a plurality of
successive second windings extend over a front side of
said first section of the second electrical contact member,
wherein the second windings each comprise a wire sec-
tion that is arranged on said front side of said first section
of the second electrical contact member and comprises
a recess in the electrical insulation to form an exposed
wire region that is soldered to said front side of said first
section of said second electrical contact member.
[0021] Further, according to an embodiment of the coil
according to the present invention, the second electrical
contact member comprises a second section that is con-
nected to the first section of the second electrical contact
member via a connecting section of the second electrical
contact member, wherein the second section of the sec-
ond electrical contact member is arranged between two
neighboring layers of the coil bundle for anchoring the
second electrical contact member in the coil bundle, and
wherein the connecting section of the second electrical
contact member protrudes from the coil bundle and forms
an electrical contact, e.g. for making an electrical con-
nection (e.g. by way of soldering) to another electrical
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contact that may be arranged on a substrate such as a
PCB.
[0022] Further, according to an embodiment of the coil
according to the present invention, said first windings
form an innermost layer of windings of the coil bundle
and/or wherein said second windings form an outermost
layer of windings of the coil bundle.
[0023] Further, according to an embodiment of the coil
according to the present invention, the first section of the
first electrical contact member is arranged between said
innermost layer and an adjacent neighboring layer ar-
ranged on top of said innermost layer, and wherein the
second section of the first electrical contact member is
arranged between two further neighboring layers for an-
choring the first electrical contact member in the coil bun-
dle.
[0024] Further, according to an embodiment of the coil
according to the present invention, the first section of the
second electrical contact member is arranged between
said outermost layer and an adjacent neighboring layer
arranged below said outermost layer, and wherein the
second section of the second electrical contact member
is arranged between two further neighboring layers of
the coil bundle for anchoring the second electrical contact
member in the coil bundle.
[0025] Further features and embodiments of the
present invention shall be described below with reference
to the Figures, wherein

Fig. 1 shows a plan view onto a plate of an arbor for
winding a coil according to the method of the
present invention;

Fig. 2 shows a further view of the arbor shown in Fig.
1 showing its two plates connected by a core
of the arbor;

Fig. 3 shows an electrical contact member of the coil
before soldering of the contact member to wind-
ings of the coil bundle;

Fig. 4 shows the electrical contact member according
to Fig. 3 after soldering;

Fig. 5 shows a cross-section of a coil bundle of a coil
according to the present invention and its first
electrical contact member; and

Fig. 6 shows a further cross-section of the coil bundle
of Fig. 5 and its second electrical contact mem-
ber.

[0026] Figs. 1 and 2 show an arbor 30 that can be used
in the method according to the present invention in order
to wind a wire 10 for forming a coil bundle 2 of a coil 1
according to the present invention.
[0027] Particularly, the arbor 30 comprises a core (also
denoted as mandrel) 31 extending along an axis A about

which the core 31 is rotated to wind the wire 10 onto the
core 31. The arbor 30 further comprises two parallel (e.
g. circular) plates 32, 33 that are connected by the core
31, so that the wire 10 can be wound in several layers to
form the coil bundle 2. Further, for positioning of electrical
contact members 100, 200 (as will be described in more
detail below), each plate 32, 33 comprises a first slot 300
extending from a circumferential edge 32a, 33a of the
respective plate 32, 33 towards the perimeter of the core
31 as well as a second slot 301 also extending from the
circumferential edge 32a, 33a of the respective plate 32,
33 towards the perimeter of the core 31. The first slots
300 face each other in said axial direction A. Further,
also the second slots 301 face each other in said axial
direction A.
[0028] Now, for integrating a first electrical contact
member into the coil bundle 2 as indicated in Fig. 5, a
single layer of wire, i.e. a plurality of first windings 5, is
wrapped around the core 31 of the arbor 30, and then a
first section 101 of a first electrical contact member 100,
e.g. in form of a conductive elongated foil, is pulled over
the top of this (innermost) layer 5 of the coil bundle 2 to
be formed through the space created by the first slots
300 in the plates 32, 33. Particularly, a front side 101a
of this first section 101 contacts the first windings 5.
[0029] After e.g. approximately three quarters of the
bundle 2 are wrapped, a second section 103 of this first
electrical contact member / foil 100, which second section
103 is connected to the first section 101 via a connecting
section 102, is pulled back through the same slots 300,
such that the connecting section 102 forms a bend pro-
truding from the body of the coil 1 enough to provide a
stand-off. The second section 103 is now arranged be-
tween two adjacent layers 3a, 3b of the bundle 2 and
faces the first section 101 of the first electrical contact
member 100.
[0030] Once the bundle 2 has finished being wrapped,
wire sections 50 of the single innermost layer 5 (i.e. the
first windings) which are separated from the remaining
bundle 2 by the first electrical contact member (e.g. foil)
100 have their insulation 11 removed in the area imme-
diately in front of the front side 101a of the first section
100 of the first electrical contact member (e.g. foil) 100.
[0031] Solder S is then laid over the respective region
of exposed wire 51 of said wire sections 50 to electrically
connect the coil bundle to the first electrical contact mem-
ber 100.
[0032] This first electrical contact member (e.g. foil)
100 now represents one of the coil terminations. Partic-
ularly, the connecting section 102 forms an electrical con-
tact 104 that can be electrically connected to a contact
105 on a substrate 106 such as a printed circuit board
by means of solder S.
[0033] A similar second electrical contact member 200
laid into the bundle 2 (e.g. at the other side of the coil
bundle 2) can be processed in a similar way and may
become the other termination of the coil 1.
[0034] For this, as shown in Figs. 3, 4 and 6, a second
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electrical contact member 200 is provided, which com-
prises a first section 201 having a front side 201 a, which
first section 201 is connected to a second section 203
via a connecting section 202 of the second electrical con-
tact member 200. Also here, the second electrical contact
member may be formed out of an elongated foil (see also
above).
[0035] After having wound a plurality of windings onto
the core 31, the second section 203 of the second elec-
trical contact member 200 is laid into said second slots
301 on top of said plurality of windings wound onto the
core 31 such that the first section (201) of the second
electrical contact member (200) protrudes out of the ar-
bor 30 through one of the second slots 301, wherein after
having wound a further plurality of windings on top of said
second section 203 of the second electrical contact mem-
ber 200, the first section 201 of said second electrical
contact member 200 is folded back and laid into the sec-
ond slots 301 on top of said further plurality of windings,
such that the connecting section 202 also protrudes from
the body of the coil 1 (see also above). Thereafter, sec-
ond windings 6 forming an outermost layer 6 of the coil
bundle 2 are wound on top of said front side 201a of said
first section 201 of the second electrical contact member
200. Also here, electrical insulation is removed from
those wire sections 60 of the second windings 6 that are
arranged on top of said front side 201a to provide ex-
posed wire regions 61 that are then soldered to the front
side 201a by means of a suitable solder S as before. Also
here, the second section 203 of the second electrical
contact member is arranged/anchored between two ad-
jacent layers 3c, 3d of the coil bundle 2.
[0036] Also here, the connecting section 202 forms an
electrical contact 204 that can be electrically connected
to a contact 205 on said substrate 106 by means of solder
S.
[0037] Due to the present invention, the coil 1 is now
a surface mountable component which can be connected
to a substrate 106 with a normal solder fillet.
[0038] Particularly, the coil 1 can be manufactured
without the need for handling, stripping and adhering the
single strands of fine wire 10 which are part of the tradi-
tional coil assembly process. Advantageously, the re-
spective electrical contact member 100, 200 protects the
remaining windings when removing electrical insulation
from said wire sections 50, 60 of said first or second wind-
ings 5, 6.
[0039] Once assembled, the coil according to the
present invention is ready for typical SMT processes, with
stand-off electrical contact members 100, 200 that re-
move the problem of coplanarity by separating the two
surfaces.

Claims

1. A method for producing a coil (1), wherein a wire (10)
cladded with an electrical insulation (11) is wound

so as to form a coil bundle (2) comprising a plurality
of layers (3) arranged on top of one another, wherein
each layer (3) comprises a plurality of windings (4)
of the wire (10), wherein a first electrical contact
member (100) is arranged in the coil bundle (2) such
that a plurality of successive first windings (5) extend
over a front side (101a) of a first section (101) of the
first electrical contact member (100), wherein each
of said first windings (5) comprises a wire section
(50) arranged on said front side (101a) of said first
section (101) of the first electrical contact member
(100), wherein electrical insulation is removed from
said wire sections (50) to form exposed wire regions
(51), and wherein said exposed wire regions (51) are
soldered to said front side (101a) of said first section
(101) of said first electrical contact member (100).

2. The method according to claim 1, wherein the first
electrical contact member (100) comprises a second
section (103) that is connected to the first section
(101) of the first electrical contact member (100) via
a connecting section (102), wherein the second sec-
tion (103) is arranged between two neighboring lay-
ers (3a, 3b) of the coil bundle (2) for anchoring the
first electrical contact member (100) in the coil bun-
dle (2), wherein the connecting section (102) of the
first electrical contact member (100) is arranged out-
side the coil bundle (2) for forming an electrical con-
tact (104) configured to be soldered to an electrical
contact (105) on a substrate (106).

3. The method according to claim 1 or 2, wherein a
second electrical contact member (200) is arranged
in the coil bundle (2) such that a plurality of succes-
sive second windings (6) extend over a front side
(201a) of a first section (201) of the second electrical
contact member (200), wherein each of said second
windings (6) comprises a wire section (60) arranged
on said front side (201a) of said first section (201) of
the second electrical contact member (200), wherein
electrical insulation is removed from said wire sec-
tions (60) of the second windings (6) to form exposed
wire regions (61), and wherein said exposed wire
regions (61) of the second windings (6) are soldered
to said front side (201a) of said first section (201) of
said second electrical contact member (200).

4. The method according to claim 3, wherein the sec-
ond electrical contact member (200) comprises a
second section (203) that is connected to the first
section (201) of the second electrical contact mem-
ber (200) via a connecting section (202) of the sec-
ond electrical contact member (200), wherein the
second section (202) is arranged between two neigh-
boring layers (3c, 3d) of the coil bundle (2) for an-
choring the second electrical contact member (200)
in the coil bundle (2), wherein the connecting section
(202) of the second electrical contact member (200)
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is arranged outside the coil bundle (2) for forming an
electrical contact (204) configured to be soldered to
an electrical contact (205) on a substrate (106).

5. The method according to one of the preceding
claims, wherein said first windings (5) form an in-
nermost layer of windings of the coil bundle (2) and/or
wherein said second windings (6) form an outermost
layer of windings of the coil bundle (2).

6. The method according to one of the preceding
claims, wherein the wire (10) is wound on an arbor
(30) for forming said coil bundle (2), wherein the ar-
bor (30) comprises a core (31) extending along an
axis (A), the core (31) connecting two opposing
plates (32, 33) of the arbor (30).

7. The method according to claim 6, wherein each
plate (32, 33) comprises a first slot (300) extending
from a circumferential edge (32a, 33a) of the respec-
tive plate (32, 33) towards the core (31), and/or
wherein each plate (32, 33) comprises a second slot
(301) extending from a circumferential edge (32a,
33a) of the respective plate (32, 33) towards the core
(31).

8. The method according to claim 7, wherein the first
windings (5) are wound on the core (31) of the arbor
(30), wherein the first section (101) of the first elec-
trical contact member (101) is laid into said first slots
(300) so that said front side (101a) of said first section
(101) of the first electrical contact member (100) con-
tacts said first windings (5) and a second section
(103) of the first electrical contact member (100) pro-
trudes out of the arbor (30) through one of the first
slots (300), wherein a plurality of windings is wound
onto the first section (101) of the first electrical con-
tact member (100), wherein the second section (103)
of the first electrical contact member (100) is folded
back and laid into the first slots (300) on top of said
plurality of windings, and wherein a further plurality
of windings is wound on top of said second section
(103) of the first electrical contact member (100).

9. The method according to claim 7 or 8, wherein after
having wound a plurality of windings onto the core
(31), the second section (203) of the second electri-
cal contact member (200) is laid into said second
slots (301) on top of said plurality of windings wound
onto the core (31) such that the first section (201) of
the second electrical contact member (200) pro-
trudes out of the arbor (30) through one of the second
slots (301), wherein after having wound a further plu-
rality of windings on top of said second section (203)
of the second electrical contact member (200), the
first section (201) of said second electrical contact
member (200) is folded back and laid into the second
slots (301) on top of said further plurality of windings,

and wherein said second windings (6) are wound on
top of said front side (201a) of said first section (201)
of the second electrical contact member (200).

10. A coil (1), comprising:

- a coil bundle (2) comprising a wound wire clad-
ded with an electrical insulation (11), wherein
the wound wire (10) forms a plurality of layers
(3) of windings, which layers (3) are arranged
on top of one another, and wherein each layer
(3) comprises a plurality of windings of said wire
(10),
- at least a first electrical contact member (100)
for electrically contacting the coil bundle (2), the
first electrical contact member (100) comprising
a first section (101), wherein a plurality of suc-
cessive first windings (5) extends over a front
side (101a) of said first section (101), wherein
the first windings (5) each comprise a wire sec-
tion (50) that is arranged on said front side
(101a) of said first section (101) of the first elec-
trical contact member (100) and comprises a re-
cess in the electrical insulation (11) to form an
exposed wire region (51) that is soldered to said
front side (101a) of said first section (101) of said
first electrical contact member (100).

11. The coil according to claim 10, wherein the first elec-
trical contact member (100) comprises a second sec-
tion (103) that is connected to the first section (102)
of the first electrical contact member (100) via a con-
necting section (102), wherein the second section
(103) is arranged between two neighboring layers
(3a, 3b) of the coil bundle (2) for anchoring the first
electrical contact member (100) in the coil bundle
(2), and wherein the connecting section (102) of the
first electrical contact member (100) protrudes from
the coil bundle (2) and forms an electrical contact
(104).

12. The coil according to claim 10 or 11, wherein the
coil (1) further comprises a second electrical contact
member (200) for electrically contacting the coil bun-
dle (2), the second electrical contact member (200)
comprising a first section (201), wherein a plurality
of successive second windings (6) extend over a
front side (201a) of said first section (201) of the sec-
ond electrical contact member (200), wherein the
second windings (6) each comprise a wire section
(60) that is arranged on said front side (201a) of said
first section (201) of the second electrical contact
member (200) and comprises a recess in the elec-
trical insulation to form an exposed wire region (61)
that is soldered to said front side (201a) of said first
section (201) of said second electrical contact mem-
ber (200).

9 10 
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13. The coil according to claim 12, wherein the second
electrical contact member (200) comprises a second
section (203) that is connected to the first section
(201) of the second electrical contact member (200)
via a connecting section (202) of the second electri-
cal contact member (200), wherein the second sec-
tion (203) of the second electrical contact member
(200) is arranged between two neighboring layers
(3c, 3d) of the coil bundle (2) for anchoring the sec-
ond electrical contact member (200) in the coil bun-
dle (2), and wherein the connecting section (202) of
the second electrical contact member (200) pro-
trudes from the coil bundle (2) and forms an electrical
contact (204).

14. The coil according to one of the claims 10 to 13,
wherein said first windings (5) form an innermost
layer of windings of the coil bundle (2) and/or wherein
said second windings (6) form an outermost layer of
windings of the coil bundle (2).

15. The coil according claim 14, wherein the first section
(101) of the first electrical contact member (100) is
arranged between said innermost layer (5) and an
adjacent neighboring layer (5a) arranged on top of
said innermost layer (5); and/or wherein the first sec-
tion (201) of the second electrical contact member
(200) is arranged between said outermost layer (6)
and an adjacent neighboring layer (6a) arranged be-
low said outermost layer (6).
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