- 1 - Description Induction conponent This application clains the priority
of the German patent application No. 102010028325.8. The whol e di scl osure
of this prior application is herewith incorporated by reference into this
application. [0001] The invention relates to an induction conponent and a
body for produci ng such an induction conmponent. [0002] Induction conponents
are frequently required in electroni¢s. They contain a ferrite core and at

| east one coil wound around the ferrite core. The arrangenent is then
surrounded by external shielding. The induction conponents are enbodi ed
such that they can be attached to a printed circuit board, with an

el ectrical connection also being established at the sane tine as the
attachment. [0003] In a known indyction, conmponent of this type (US
6847280), provision is nade for aﬂ@ﬁﬁhﬂgﬂﬂ housi ng, which has both the
shielding and the core for the coil. The ends of the wire form ng the coi
are routed to the outside through | ateral openings. [0004] An inductor
conponent in which a coil corhdudtion eormdaerds i s surrounded by shi el di ng
is |likewi se known, with an internmediate ring made of insulating materia
bei ng arranged between the edge of the flanges, which are of the sane

di mensi opis apRIiEAROrS Bl tHe pHbAty BFtHE EBsdh patent application No.
102010028325.8. The whole disclosure of this prior application is
herewith incorporated by reference into this application.

[0001] The invention relates to an induction component and a body for

producing such an induction component.

[0002] Induction components are frequently required in electronics. They
contain a ferrite core and at least one coil wound around the ferrite core.
The arrangement is then surrounded by external shielding. The induction
components are embodied such that they can be attached to a printed
circuit board, with an electrical connection also being established at the

same time as the attachment.

[0003] In a known induction component of this type (US 6847280),
provision is made for a two-part housing, which has both the shielding
and the core for the coil. The ends of the wire forming the coil are routed

to the outside through lateral openings.

[0004] An inductor component in which a coil core with two flanges is
surrounded by shielding is likewise known, with an intermediate ring
made of insulating material being arranged between the edge of the
flanges, which are of the same dimensions, and the shielding ring (DE
10212930).



L

- 2 - [0005] Now, there are also induction conponents, in which there is an
air gap within the nmagnetic circuit for nmaintaining specific electrical
properties. Since this air gap has an effect on the electrical properties
of the induction conponent, it nmust be ensured that the air gap al ways has
the correct dinmensions. For this purpose, it has previously been proposed
to arrange an induction conponent with_a coil body and shielding within a
pl astic housing, and to house alignnent nmeans in the plastic housing, which
al i gnnment neans align both the coil body and the shielding with respect to
the plastic housing and thereby also bring about a nmutual positioning

bet ween [OGOS]ANbwh thisreaark alsn Bidwtiimgoihpio nEM29 Oir0wBiIcHIhere(8@6] The
invention is based on the ob{,ect of fdevel,oE%_nggqﬁﬁn opt.j on f?r, énsuri ng the
correct 8INRARMN Hre magnetiq Grault fon MaBIRINMG SPERIINEIRCT¢-007] I1n or der
to achie %0 R i [ ' j [ d nt with
he. foat LR Rt B e e R e (e
subj ect the iretuaifon temperendeittmuosbberngdureddhattiee mirdgap iabwayshasnent
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cont ai naﬁﬁoﬁé’é&i td‘@h@hdéaHﬁHébeont&ﬂmﬁ@ﬁeﬁ?%ﬁsﬁﬁdi%o&)’bhﬂdri cal a_nd
ar ound ich the coil i's wound. A flange is fornmed at at | east one axi al

end, whi shigfdinggwithinsa glasticbousing dne tonjouse alignment seanss inthgposi ng
outer side. .Thj ] ange .del i.m h ce: l ' t coil _i r.ranged.
The shi esgﬁﬁ@%&ﬁ%hamﬁﬁﬂ?@g&h%@t ri‘r?%z]%r&bdigbm ﬁﬁ?&g’ﬁ&?‘g’% 8hal1t§ecoi | body
at at | eghiel@ing WRhtespest fthe pradticoRedsingt And esesly aRd bend labag W t h
the aid of positioning nmeans such that the air gap has the_envi saged

di nensi oAdNHiAIRasiliRfiReetween the colldrody and thetshiesiBg {Péhi ng means act
directl yﬁgbwpggzﬁg)shi elding ring and the flange. An additional plastic
housi ng isTho I'onger‘required for this positioning and/or centring of the
shielding ring. [0009] The positioning neans between the shielding ring and

the flange associ ated therewith can be realized by conpatible geonetric
enbodi meﬁloo‘)(ﬂf he dnvantiaryshBased prathe gquq@fﬂ%%gplng)ae@qtm Qo obj ect s

are et abhififf tHBlATddt AniBiiSbhe!chad Af Jdl fbhdRdBeABRSes to design the

geonetric e ment as sl nple as possi
component.

[0007] In order to achieve this object, the invention proposes an
induction component with the features specified in Claim 1.
Developments of the invention are the subject matter of the dependent

claims.

[0008] The induction component proposed by the invention thus contains
a coil body and, surrounding the latter, a shielding ring which serves for
shielding. The coil body in turn contains a core, which is usually, but not
necessarily, cylindrical and around which the coil is wound. A flange is
formed at at least one axial end, which flange has an inner side facing
the coil core and an opposing outer side. This flange delimits the space
in which the coil is arranged. The shielding ring, which delimits an air
gap with respect to the coil body at at least one point, is nhow positioned
with respect to the flange with the aid of positioning means such that the

air gap has the envisaged dimensions and arrangement. In this case,



[0010] In a devel opnment of the invention, provision can be nade for the
shielding ring to have an inner step on its end corner facing the flange,
the one |inb of which step form ng an abutnent surface to be placed onto
the flange. The other |linb of the inner step can then form an abut nent
surface to be placed against the edge corner of the flange. As a result,
this step, which is matched to the digensions of the flange, forns a
positioning neans, which centres and positions the shielding ring such that
the air gap between the coil body and the shielding ring thereby obtains
the correct dinmensions and arrangenment. [0011] According to the invention,
a devel dpeepdsitiayingr maahs éolrdiréetlymieltwbedythecsmelcbngmg‘ hedghe, arranged
he coil core, and for the air e formed between.
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ring. ()&?ﬁ 0 endhialy /el opnent nmay provide for the
step at ellend corner doéthtﬁﬁg ftr;tl}l]el cr"ng [pgng@/o be provided over the entire
circunference of the shielding ring. As a result, the shielding ring is

ecur ed acenent n,a rection -4 - itjon it
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contour that deviates froma circle. ol ﬁamexa hpl e, provision can be
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flange that serves for attaching the induction conponent to the printed

circuit board. This flange also has a greater extent in the radial
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advant ages 0 e Tnvehtion energe From 't € abstract, the
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reference, fromthe_f oW ng_ descri | n of preferred enbodl ments of the
i nvent i GAEAME Hrhot E"Qﬂ glgmiormin utim et s tebe Ripgedvi ew of an

I nduct i ShteARRIREHYe. 2B HHEL!IND of the inner step can then form an
abutment surface to be placed against the edge corner of the flange. As
a result, this step, which is matched to the dimensions of the flange,
forms a positioning means, which centres and positions the shielding
ring such that the air gap between the coil body and the shielding ring
thereby obtains the correct dimensions and arrangement.

[0011] According to the invention, a development may provide for the
coil body to have two flanges, arranged at a distance from the coil core,
and for the air gap to be formed between the edge corner of the one
flange and the inner wall area of the shielding ring.

[0012] According to the invention, a development may provide for the
step at the end corner of the shielding ring to be provided over the entire
circumference of the shielding ring. As a result, the shielding ring is

secured against displacements in all directions.

{0013] In order also to secure the shielding ring against twisting, and to



the invention; Figure 2shows a section along the line Ill-1ll in Figure 1;
Figure 3shows a magnified detailed view of a part fromFigure 2; Figure
4shows a view of the induction conponent from bel ow, Figure 5shows a

perspective view of the induction conponent frombelow, - 5 - Figure
6shows a perspective view of the induction conponent from
-4 -

position it thereby, provision can be made, according to the invention, for
the flange, with respect to which the positioning means are effective, to
have an outer contour that deviates from a circle. By way of example,
provision can be made for the outer contour of the flange to have the
shape of a circle with two parallel, straight-line flattenings.

[0014] According to the invention, if two flanges are present, a
development may 'provide for the positioning means between the
shielding ring and the flange fo be provided at the flange that serves for
attaching the induction component to the printed circuit board. This
flange also has a greater extent in the radial direction than the opposing
ﬂahge.

[0015] Further features, details and advantages of the invention emerge
from the claims and the abstract, the wording of both being included in
the contents of the description by reference, from the following
description of preferred embodiments of the invention and from the

drawing, in which:

Figure 1 shows a side view of an induction component according to
- the invention;

Figure 2 shows a section along the line llI-1ll in Figure 1;
Figure 3 shows a magnified detailed view of a part from Figure 2;
Figure 4 shows a view of the induction component from below;

Figure 5 shows a perspective view of the induction component from
below;



above; and Figure 7shows a section corresponding to Figure 2 through a
nodi fi ed enbodi nent of the induction conponent according to the invention.

[ 0016] The induction conponent illustrated in a side viewin Figure 1
contains a flange 1, the |lower side 2 of which is enbodied and designed to
be attached using SMI to a printed circuit board. The shielding 3 can be
seen above the flange 1, which shiel.dgjhg however, as will be denonstrated
bel ow, partly covers the edge of the flange 1. [0017] Figure 2, to which
reference is now made, shows a cross section through the illustrated
component along the line IlI-1Il in Figure 1. The conponent contains a coi
body 4, Riguoh6i n showscamesspective viewaditbedndlibtiencwinponest Gons
cylindrical and ha% a circular cross section. The previously nmentioned
flange 1 is fornmedP8¥et AB%xi al |ower end of the coil core 5, which flange
has a planar inner surface 6 and the lower side 2. This flange delimts the
space available to a coil. On the opposite end, the coil body 4 contains a
second fHigueR77, ahpwis acestiontcoirepeending toariguretéhnoa@had direction as

ange 1.t he uppbiodfifodhRoBdbsr ofhd INEieRRE oS St oot ane

with the upper sigetie Hveiteorupper flange 7. An air gap 11 is forned
bet ween the edge of the upper flange 7 and the inner side 10 of the
shielding ring 3. This air gap passes around the entire circunference

w t hout 165 81 TR Acu b M pSREnt MIRE-=AAT9% divel Igy AEquEbde 2 of whi ch
i s enbodl ed°f or “art achiene tooa prlnte(‘:ii S P960ar , ot arns a
t hr ough-clositaingZa flahgehl ,dhedower sided 08 wiHieh dsieeibodieduadie desiged the coil

core 5. It serves for - - pressjng through the_end of the coil-formng
Wre, sdonsattanae cing ST Bes Sorved SOl ReRS. s sBiekang § Can

be seen above the flange 1, which shielding however, as will be
demonstrated below, partly covers the edge of the flange 1.

[0017] Figure 2, to which reference is now made, shows a cross section
through the illustrated component along the line llI-lll in Figure 1. The
component contains a coil body 4, which in turn contains a coil core 5.
This coil core 5 is cylindrical and has a circular cross section. The
previously mentioned flange 1 is formed on the axial lower end of the
coil core 5, whiéh flange has a planar inner surface 6 and the lower side
2. This flange delimits the space available to a coil. On the opposite end,
the coil body 4 contains a second flange 7, which does not prbject as far
in the radial direction as the lower flange 1. The shielding ring 3 has
been placed onto the lower flange 1, the upper end corner 8 of which
shielding ring lying in a plane with the upper side 9 of the upper flange 7.
An air gap 11 is formed between the edge of the upper flange 7 and the
inner side 10 of the shielding ring 3. This air gap passes around the

entire circumference without interruption.

[0018] The lower flange 1, the lower side 2 of which is embodied for
attachment to a printed circuit board, contains a through-hole 12, which

directly adjoins the outer circumference of the coil core 5. It serves for



[0019] As can already be gathered fromFigure 2, the shielding ring 3 rests
on the inner side 6 of the lower flange 1. This can be seen nore clearly in
Figure 3. On its lower end corner 13, the shielding ring 3 has an inwardly
directed step 14. This step has a first linb 15, running parallel to the
end corner 13, and a second linb 16, running perpendicular to said first
linb and parallel to the outer side..dhe shielding ring 3 rests on the
inner side 6 of the lower flange 1 with the first linb 15 of the step 14.
The second linb 16 rests agai nst the outer edge 17 of the | ower flange 1.
The di stance between the outer edge 17 and the linb 16 has been drawn in a
magni f i eprefsaatg throughRihguerd Dfithearalkefortinglwinet satleat the lattesrcaat i on nore
clearly. %00 % inc?hthe step, 14 runs around the entire circunference of
the shi &P%i g‘g edPr the IpWepSldgnt s the di spl acenent of the shielding ring
3 wth respect to the lower flange 1 in all directions. [0021] Attention is
now turned to Figure 4, which shows the induction conponent fromthe | ower
si de. Thi®018)As san@lrzady belgitheded fiam Fighred, thyysbigldingEogfd cal Iy two

outer regigons with a conductive coating and,.a ntral, region ween t he

Do coat GFS 28 BrAnfer SR Breb O et e 7 I R e SR AR “The out er
contour diédaflly ihfFi%u}é)W?Orf ItaNewet drpcobiiferstBieoihibifingirimy Batasr cs, which
are interconnhected by two sections that run parallel to one another and in

a strai gib inwaedly thiected gtep Whildnswdepdiassaffirshlimbel $ciunilinghape, al so
Doy ort Sparalid) b oRG OTe?Wf'aﬂLc?gl%e%%dBIiMH g‘srﬁﬁﬂﬁﬁgdto the flange 1.

[ 0022] e end corner 1 t he ng ring surrourds the outer

cont our A&rpendit@al eoveaid fiestdemb dricd pasdileldbribetowtes side. The [ 0023] The
perspective view in_Fi gge 5 shows the induction conponent from below. This
al so showielng ring:3 resks ovdhedpnge sides bt thedowardlanag) 1rwitly thesur r ounds

the flangas finfly ?5W§é%te 0024 hé is%‘éb?a{ﬁ(i)rﬁn@"%é P@%ﬁ%&n@t BRE Bbg&t | ve

illustration, the 1 nduction conponent fr above. alr gap f ormed
bet ween ¢dige fil7aoiiheroaret fldnegasHi. dihk distanog betewaenbiheseeterteddge 1The subj ect

tt f th t, | ti | at to, tly mgi.ntaini. t hi i
gap 11. 20H35¢ IR dRihasm DEETHAWEIMMEINHRA FhieNdd WRHERPENt accor di ng
to H gur@rqér té}imt@t@% idferactidn Hﬁiré%léﬁriiﬂ._erle’ in which the coil -body

core 25 only has a flange 11 at its lower axial end, while it ends w thout
a flange in the upper region. Instead, the shielding ring 23 has an
i nwardl y,direct.ed, .circunferential |i 27 1.h the region of (its upper end
corner HOORATSiRes tfe %R ¥ s Aralndthg srile e TRESRaR e B8 ner “of “thi s
limb 27 gndidihg rwgt 8! tHis PRe0entdtheC BidplAGSn PR o tRE shidldaiy Aing Jap is
equally nmaintarned in its correct dimensions and position as in the
pr ecedi nyiterespeakin theripavenlange i myathdiestipbsned by the step 14 bet ween
the lower flange 1 and the shielding ring 23 |ikew se serve for this
pur pose.

[0021] Attention is now turned to Figure 4, which shows the induction

component from the lower side. The lower side 2 is subdivided into three
regions, specifically two outer regions with a conductive coating and a
central region between the two coated regions 18, which central region
remains coating free. The outer contour 17 of this lower flange 1 has the
shape of two circular arcs, which are interconnected by two sections that
run parallel to one another and in é straight line. This shape, which
deviates from a circular shape, also prevents a twisting of the shielding
ring 3 with respect to the flange 1.

[0022] The end corner 13 of the shielding ring 3 surrounds the outer

contour 17 of the lower flange 1 from all directions.



- 8 - Patent clains 1. Induction conponent, conprising a coil body (4, 24),
whi ch has a coil core (5, 25) for holding the coil and at |east one flange
(1, 7), which projects radially over the cylindrical coil core (5, 25), a
shielding ring (3), which surrounds the coil core (5, 25) with a distance
fromit and which, together with the coil core (5, 25), forns an air gap
(11, 21) between the coil core and the shielding ring at at |east one
position, and also with '

[0023] The perspeqtive view in Figure 5 shows the induction component
from below. This also shows that the lower end corner 13 of the

shielding ring 3 surrounds the flange 1 everywhere.

[0024] Figure 6 now shows, in a perspective iIIustration, the induction
component from above. The air gap 11 formed between the flange 7 and
the shielding ring 3 can be seen here. The subject matter of the present

invention relates to correctly maintaining this air gap 11.

[0025] Attention is now turned to the modified embodiment according fo
Figure 7. A coil body 24 is illustrated here, in which the coil-body core 25
only has a flange 11 at its lower axial end, while it ends without a flange
in the upper region. Instead, the shielding ring 23 has an inwardly
directed, circumferéntial limb 27 in the region of its upper end corner 8.
An air gap 21 is likewise formed between the inner corner of this limb 27
and the outer side of the coii-body core 25, which air gap is equally
maintained in its correct dimensions and position as in the preceding
embodiment. The positioning means formed by the step 14 between the
lower flange 1 and the shielding ring 23 likewise serve for this purpose.



positioning neans acting between the flange (1) and the shielding ring (3)
for ensuring the correct dinensions of the air gap (11, 21). 2. Induction
conponent according to Claiml, wherein the shielding ring (3) has an inner
shoul der (14) on its end corner (13) facing the flange (1), the one linb
(15) of which shoul der form ng an abutnment surface to be placed onto the
flange (1) and the other linb (16) ofgwhich shoul der form ng an abut nent
surface to be placed against the edge corner (17) of the flange (1). 3.

I nducti on conmponent according to aim1l or 2, wherein the coil body (4)
has two flanges (1, 7), arranged with a distance fromthe coil core (5),

and an air gap (11)

is formed bePatsmt ¢lagmsdge corner of the one flange (7)

and the inner side (10) of the shielding ring (3). 4. Induction conmponent
according to one of the preceding clainms, wherein the outer contour (17) of

the flange and|fd\sctigHENRBHEM comtising
a coil body (4, 24), which has
a coil core (5, 25) for holding the coil and

at least one flange (1, 7), which projects radially over the cylin-
drical coil core (5, 25),

a shielding ring (3), which surrounds the coil core (5, 25) with a
distance from it and which,

together with the coil core (5, 25), forms an air gap (11, 21) be-
tween the coil core and the shielding ring at at least one position,
and also with

positioning means acting between the flange (1) and the shield-
ing ring (3) for ensuring the correct dimensions of the air gap (11,
21).

Induction component according to Claim 1, wherein the shielding
ring (3) has an inner shouider (14) on its end corner (13) facing
the flange (1), the one limb (15) of which shoulder forming an
abutment surface to be placed onto the flange (1) and the other
limb (16) of which shoulder forming an abutment surface to be

placed against the edge corner (17) of the flange (1).

Induction component according to Claim 1 or 2, wherein the coil
body (4) has two flanges (1, 7}, arranged with a distance from the
coil core (5), and an air gap (11) is formed between the edge
corner of the one flange (7) and the inner side (10) of the

shielding ring (3).

Induction component according to one of the preceding claims,
wherein the outer contour (17) of the flange and the inner contour



of the shielding ring (3) deviate froma circular shape. 5. Induction
conponent according to Caim3 or 4, wherein, in the case of tw flanges
(1, 7), the positioning nmeans are provi ded between the shielding ring (3)
and the flange (1), which is associated with the printed circuit board and
serves for attachnent purposes. 6. |Induction conponent according to one of
the preceding clainms, wherein the flange (1, 7) is fornmed as a plate.

of the shielding ring (3) deviate from a circular shape.

5. Induction component according to Claim 3 or 4, wherein, in the
case of two flanges (1, 7), the positioning means are provided
between the shielding ring (3) and the flange (1), which is
associated with the printed circuit board and serves for

attachment purposes.

6. Induction compogent according to one of the preceding claims,
wherein the flange (1, 7) is formed as a plate.



