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(57) ABSTRACT 

An electronic component in accordance With the invention 
includes a body, such as a base, having a high magnetic 
permeability material applied to an external surface thereof 
and a Wire Winding Wound about at least a portion of the high 
magnetic permeability material. In a preferred form, the 
body is made of a non-conducting material, such as ceramic 
or plastic, and the high magnetic permeability material is 
made of a magnetic material such as ferrite or a metallic 
glass alloy (i.e., an amorphous metal). The component 
further includes a spacer for separating the Wire Winding 
from the high magnetic permeability material in order to 
prevent the amorphous metal from damaging the Wire Wind 
ing. The resulting electronic component is capable of sens 
ing magnetic ?elds and may be used in a variety of circuits 
such as compasses and magnetometers. 
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SENSOR COIL AND METHOD OF 
MANUFACTURING SAME 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to electronic com 
ponents and more particularly concerns loW pro?le surface 
mountable sensing coils having a structure that improves the 
manufacturability and performance of the component. 

[0002] The electronics industry provides a variety of Wire 
Wound components such as inductors Which come in a 
variety of package types and con?gurations. For example, 
inductors may be provided in toroid, solenoidal, drum or 
sling-type packaging and in through-hole or surface mount 
con?gurations. 

[0003] Of these coil components, some are used as sensors 
for detecting magnetic ?elds and rely on the use of highly 
permeable materials to detect the presence of such ?elds. For 
example, in US. Pat. No. 4,851,775, issued Jul. 25, 1989 to 
Kim et al., a digital compass and magnetometer are dis 
closed Which use a solenoidal sensor coil having a Wire 
Wound bobbin With an amorphous metal having a high 
magnetic permeability inserted therein for detecting mag 
netic ?elds. Improvements on these compass and magne 
tometer designs, as Well as neW applications for such sensor 
coils, are disclosed in US. Pat. No. 5,239,264, issued Aug. 
24, 1993 to Hawks; US. Pat. No. 5,642,046, issued Jun. 24, 
1997 to HaWks; US. Pat. No. 5,744,956, issued Apr. 28, 
1998 to HaWks; US. Pat. No. 6,084,406, issued Jul. 4, 2000 
to James et al.; and US. Pat. No. 6,243,660, issued June 5, 
2001. All of the above-mentioned patents are hereby incor 
porated herein by reference. 

[0004] Although many advances have been made in the 
application of such sensor coils, most (if not all) of the 
available components continue to use a coil component 
con?guration Wherein the highly permeable amorphous 
metal layer is inserted into a plastic bobbin. The reason for 
this is that amorphous metals are extremely sharp and must 
therefore be prevented from rubbing against the Wire Wind 
ings. For example, if the Wire Winding is placed directly on 
the amorphous metal, the amorphous metal Will eventually 
cut through the outer insulation of the Wire and cause the 
component to short. In extreme cases, the amorphous metal 
may even cut the Wire of the component causing the com 
ponent to open (or operate as an open circuit). 

[0005] To avoid such problems, the amorphous metal has 
traditionally been inserted into a plastic bobbin to isolate the 
amorphous metal from the Wire Winding. For example, in 
FIG. 1 of US. Pat. No. 6,084,406, a traditional sensor coil 
is disclosed in Which plastic bobbin 13 isolates an elongated 
core of high dc permeability material 17 from electrically 
conductive Wire 15. In another traditional coil sensor struc 
ture, a slot is provided in the bobbin for receiving the 
amorphous metal; hoWever, in this con?guration the amor 
phous metal is able to slide out of the slot and make contact 
With the Wire Winding hindering the use and marketability of 
this design. 

[0006] Another example of a traditional coil sensor is 
illustrated in FIGS. 5A-F herein, and is identi?ed generally 
by reference numeral 10. The coil sensor 10 includes a 
bobbin 12 having ?rst and second bobbin portions 12a and 
12b, respectively, Which can be interconnected (e.g., 
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snapped together) via a pair of post members 14a and post 
receiving recesses 14b. An amorphous metal 16 is sand 
Wiched betWeen the ?rst and second bobbin portions 12a-b 
in order to isolate the amorphous metal 16 from the Wire 
Winding 18 Which is Wound about the interconnected bobbin 
12. 

[0007] One problem associated With the use of the above 
mentioned sensor coil structures is the large gap that is 
created betWeen the amorphous metal and the Wire Winding. 
More particularly, the gap created betWeen the amorphous 
metal and the Wire Winding requires the Winding to have 
many more turns in order to achieve the desired sensitivity 
for detecting magnetic ?elds. In other Words, the larger the 
gap, the more turns the Wire Winding must have. Thus, the 
gap present in existing structures hinders the ability to make 
smaller and more ef?cient sensor coils With feWer number of 
turns. 

[0008] Another problem associated With existing sensor 
coil structures is that it is dif?cult (if not impossible) to 
automate the assembly of such structures. More particularly, 
the necessity of inserting the amorphous metal into a bobbin 
to isolate it from the Wire Winding requires hand assembly 
of at least a portion of the component. This increases the 
amount of time and cost it takes to produce sensor coils and 
reduces the accuracy With Which such components can be 
mass produced. 

[0009] Accordingly, it has been determined that the need 
exists for an improved Wire Wound component and method 
for manufacturing the same Which overcome the aforemen 
tioned limitations and Which further provide capabilities, 
features and functions, not available in current devices and 
methods for manufacturing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1A is a side elevational vieW of a coil 
component embodying features of the present invention; 

[0011] FIG. 1B is an end vieW of the component of FIG. 
1A; 

[0012] FIG. 1C is a plan vieW of the component of FIG. 
1A; 

[0013] FIG. 1D is a cross-sectional vieW of the compo 
nent of FIG. 1A taken along lines D-D in FIG. 1C; 

[0014] FIG. 1E is an bloWn-up vieW of the portion of the 
component identi?ed as E in FIG. 1D; 

[0015] FIG. 2A is a side elevational vieW of an alternate 
coil component embodying features of the present invention; 

[0016] FIG. 2B is an end vieW of the component of FIG. 
2A; 

[0017] FIG. 2C is a plan vieW of the component of FIG. 
2A; 

[0018] FIG. 2D is a cross-sectional vieW of the compo 
nent of FIG. 2A taken along lines D-D in FIG. 2C; 

[0019] FIG. 2E is an bloWn-up vieW of the portion of the 
component identi?ed as E in FIG. 2D; 

[0020] FIG. 3 is a cross-sectional vieW of an alternate coil 
component embodying features of the present invention 
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illustrating a similar component to that of FIGS. 2A-E and 
taken along a similar line to that of D-D in FIG. 2C; 

[0021] FIG. 4 is a block diagram illustrating a magnetic 
sensor using a sensing coil embodying features of the 
present invention; 

[0022] FIG. 5A is a side elevational vieW of a portion of 
a traditional sensor coil shoWing the loWer portion of a 
plastic bobbin With an amorphous metal exploded there 
from; 

[0023] FIG. 5B is a plan vieW of the component of FIG. 
5A, shoWing the amorphous metal positioned betWeen the 
posts of the loWer portion of the plastic bobbin; 

[0024] FIG. 5C is a side elevational vieW of the compo 
nent of FIG. 5A shoWing the upper portion of the plastic 
bobbin exploded therefrom; 

[0025] FIG. 5D is a side elevational vieW of the compo 
nent of FIG. 5C shoWing the upper and loWer portions of the 
bobbin interconnected With one another; 

[0026] FIG. SE is a plan vieW of the component of FIG. 
5D shoWing the interconnected bobbin portions; and 

[0027] FIG. 5F is a perspective vieW of the component of 
FIG. 5D shoWing Wire Wound around the interconnected 
bobbin portions. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0028] An electronic component in accordance With the 
invention includes a body, such as a base, having a high 
magnetic permeability material applied to an external sur 
face thereof and a Wire Winding Wound about at least a 
portion of the high magnetic permeability material. In a 
preferred form, the body is made of a non-conducting 
material, such as ceramic or plastic, and the high magnetic 
permeability material is made of a magnetic material such as 
ferrite or a metallic glass alloy (i.e., an amorphous metal). 
The component further includes a spacer for separating the 
Wire Winding from the high magnetic permeability material 
in order to prevent the amorphous metal from damaging the 
Wire Winding. The resulting electronic component is capable 
of sensing magnetic ?elds and may be used in a variety of 
circuits such as compasses and magnetometers. 

[0029] Turning ?rst to FIGS. lA-E, there is illustrated a 
Wire Wound inductive component 20 embodying features of 
the present invention. In the embodiment illustrated, the 
inductive component 20 is con?gured in a surface mount 
package for mounting on a PCB, Which is, for convenience, 
described herein as it Would be positioned on the upper 
surface of a PCB. For purposes of clarity, portions of the 
illustrations in FIGS. lA-C are transparent in order to shoW 
the various parts of the component 20. HoWever, in actuality 
these parts of the component 20 Will likely be substantially 
or totally opaque. 

[0030] The inductive component 20 includes a body, such 
as base 22, made of an insulating material, such as a 
non-conductive plastic or ceramic. The body 22 has a 
polygonal shape, such as a rectangle, and has ?rst and 
second ends 22a and 22b, respectively, With an elongated 
portion 22c extending therebetWeen. The ends 22a-b and 
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elongated portion 22c have upper surfaces Which collec 
tively form a smooth planer top surface. 

[0031] In the illustrated embodiment, a pair of supports, 
such as legs 22d and 22e, extend doWnWard from opposite 
ends of the body 22 and have metaliZed pads (e. g., soldering 
pads) located at the bottom thereof. The metaliZed pads 26 
are made of a conductive material and are fused or bonded 
to the base 22 so that the component 20 may be electrically 
and mechanically attached to corresponding lands or traces 
located on the PCB via solder. More particularly, the met 
aliZed pads 26 provide an electrically conductive surface to 
Which the solder paste printed on the PCB can bond once the 
component 20 and PCB are passed through a re?oW oven. 
As is depicted in FIG. 1, each soldering pad 26 is generally 
?at and covers at least a portion of the bottom surface of the 
associated leg 22d or 226. 

[0032] In alternate embodiments, the pads 26 may cover at 
least a portion of the bottom and side surfaces of the legs 
22d-e (e.g., L-shaped solder pads) in order to increases the 
surface area of the metaliZed pads 26, thereby strengthening 
the coupling betWeen the metaliZed pads 26 and base 22, and 
betWeen the metaliZed pads 26 and corresponding lands on 
the PCB. In other embodiments, U-shaped pads may be used 
Which may extend across the loWer surface and sides of legs 
22d-e. Such pads provide even more surface area and 
connection strength betWeen the base 22, pads 26, and 
corresponding PCB lands. In yet other embodiments, the 
component 20 may be designed Without legs extending from 
the ends 22a-b of the base 22. Thus, With this con?guration 
the bottom surfaces of ends 22a-b and elongated portion 22c 
may collectively form a generally planar bottom surface 
With the pads 26 being connected directly to the bottom 
surface of ends 22a-b. 

[0033] The inductive component 20 further includes a core 
28, Which is preferably made of a magnetic material having 
a high magnetic permeability, such as a metallic glass alloy 
or amorphous metal. In alternate embodiments, hoWever, it 
should be understood that other magnetic materials, such as 
ferrite, may be used as the core 28. In the illustrated 
embodiment of FIGS. lA-E, the core 28 has a thin and 
generally rectangular structure such as a foil and has a tape 
backing to strengthen, stiffen or provide shape to the foil 
core 28 so that it can be Worked With and installed more 
easily. 

[0034] In order to avoid some of the problems associated 
With traditional sensor coils, the core 28 is applied to the 
generally ?at upper surface of the base 22 formed by ends 
22a-b and elongate member 22c and is preferably held in 
place via an adhesive such as glue, laminate or tape. This 
alloWs the component 20 to be manufactured more easily 
and With an automated process because the core 28 does not 
have to be inserted into the base 22 or any other external 
structure. Rather the core 28 is applied to an exterior surface 
of the base 22 Which can be done more easily and via 
automated processes. 

[0035] The inductive component 10 also includes a Wire 
Winding 30 Which is Wound about at least a portion of the 
core 28 and a portion of the base 22. In order to avoid other 
problems associated With traditional sensor coils, the core 28 
is isolated from the Wire Winding 30 via a spacer 24. In the 
embodiment illustrated in FIGS. lA-E, the spacer 24 
includes a coating Which encapsulates at least a portion of 
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the core 28 and prevents this portion from coming into 
contact With the Wire Winding 30. Although the adhesive 
located on the upper surface of the core 28 could serve as the 
spacer 24, in a preferred embodiment, an insulating material 
such as a high temperature and ?exible urethane is applied 
over the core 28 to isolate the core 28 from the Wire Winding 
30. 

[0036] More particularly, in some applications, the adhe 
sive layer located on the upper surface of the core 28 shrinks 
due to its exposure to high temperatures. The shrinking of 
this adhesive layer can expose the Wire Winding 30 to the 
sharp edges of the core 28 and can therefore risk damaging 
the Winding 30. Thus, by using a high temperature urethane 
coating 24, the possible shrinking of the adhesive layer 
located on the upper surface of the core 28 can be accounted 
for and can ensure that the spacer 24 continues to properly 
isolate the core 28 from the Winding 30. High temperature 
urethanes are preferred because of their ability to Withstand 
the extreme temperatures the component is exposed to, such 
as bonding and re?oW oven temperatures, during product 
testing (e.g., product validation testing), and during opera 
tion of the component during its regular use (e.g., automo 
tive temperature ranges). Adhesives are often incapable of 
Withstanding such temperatures Without experiencing some 
form of thermal stress (e.g., thermal expansion or contrac 
tion). Although, the adhesive layer located on top of the core 
28 makes the core material easier to Work With and apply, it 
should be understood that the presence of the adhesive is not 
essential and the component 20 can be constructed Without 
this layer if need be. 

[0037] In a preferred embodiment, the urethane coating 24 
is applied uniformly over the upper surface of the core 28 
and is of minimal height in order to minimiZe the amount of 
distance or gap betWeen the core 28 and the Wire Winding 30. 
By providing a thin ?lm of coating 24 and reducing the gap 
betWeen core 28 and Wire Winding 30, the component 20 
requires feWer turns of Wire 30 in order to reach the same 
level of sensitivity as conventional sensor coils. Thus, the 
component 20 is capable of being produced in a smaller, 
more loW pro?le package. It should be understood hoWever 
that additional Windings may be added to achieve a desired 
component performance and/or component siZe. 

[0038] In a preferred embodiment, the Wire 30 is an 
insulated Wire such as a forty-four gauge copper Wire having 
ends 30a and 30b connected to the bottom of the metaliZed 
pads 26. The insulation prevents the turns of the Wire 
Winding 30 from shorting out and ensures current Will pass 
through the Wire and around the core 28 in order to achieve 
the desired inductive effect. In the embodiment illustrated, 
the insulation of Wire 30 includes a nonconductive nylon 
coating. It should be understood, hoWever, that any conduc 
tive material may be used for the Wire 30 and that the Wire 
siZe may be selected from a variety of Wire gauges. For 
example, a preferred component may use Wire ranging from 
thirty-four gauge Wire to forty-eight gauge Wire, While 
alternate components may use different Wire gauge ranges. 
It should also be understood that any insulating or non 
conducting material may be used for the Wire coating, not 
just nylon. 

[0039] The ends of the Wire 30a-b are preferably ?attened 
(not shoWn) and bonded to the metaliZed pads 26 in order to 
minimiZe the amount of space betWeen the loWer surface of 
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the metaliZed pads 26 and the upper surface of the corre 
sponding PCB lands. This helps maintain the loW pro?le of 
the component 20 and also helps ensure that the component 
Will remain co-planar When positioned on the PCB so that 
the pads 26 and Wire ends 30a-b Will make suf?cient contact 
With the solder on the PCB and make solid electrical and 
mechanical connections to the circuit on the PCB. 

[0040] In alternate embodiments, the Wire ends 30a-b may 
be connected to the outer side surfaces of L-shaped metal 
iZed pads, or inner or outer side surfaces of U-shaped 
metaliZed pads, in order to avoid disrupting the ?at bottom 
surface of pads 26 and in order to avoid increasing the height 
of the component 20 and/or creating a gap betWeen any 
portion of the pads 26 and the corresponding PCB lands. In 
yet other embodiments, notches or dimples may be present 
in the loWer surfaces of the legs 22d-e and/or pads 26 in 
order to provide a designated location for the Wire ends 
20a-b to be bonded to the pads 26 Without raising the height 
of the component 20 or creating an excessive gap betWeen 
the pads 26 and corresponding PCB lands. 

[0041] Once the Wire 30 is Wound about the elongated 
portion 22c and core 28, a cover 32 is applied over at least 
a portion of the upper most surface of the Wire 30. In a 
preferred embodiment, the cover 32 may comprise an over 
molding, a ?lm or a cap, and is provided to form a generally 
?at upper surface With Which the component 20 may be 
picked and placed using traditional pick-and-place equip 
ment, (e.g., vacuum or suction pick-and-place machines). In 
a preferred embodiment, the cover 32 is made of a non 
conductive material and may also provide a surface upon 
Which the component manufacturer may print indicia such 
as product numbers, trademarks, and other desirable infor 
mation. In the embodiment illustrated in FIGS. lA-E, the 
cover 32 is also a high temperature urethane coating Which 
forms an overmolding over a portion of the Wire 30 and the 
spacer coating 24. It should be understood that in alternate 
embodiments, the cover 32 may be a ?lm similar to that 
Which Will be discussed With respect to FIGS. 2A-E or a 
plastic cap inserted onto the component. 

[0042] In a preferred embodiment, the pieces of the induc 
tive component 20, are assembled by attaching metaliZed 
pads to the base 22, applying the core material 28 to an 
external surface of the base 22, attaching a spacer 24 to an 
external upper surface of the core 28, Wrapping Wire 30 
about at least a portion of the base 22 and core 28, and 
attaching a cover 32 over a portion of the component 20 to 
form a generally ?at upper surface thereon. 

[0043] In the embodiment illustrated, the metaliZed pads 
26 are attached to the base 22 via a thick ?lm metaliZation 
process and the core material 28 is applied to the external 
surface of the base 22 via an adhesive. The core 28 extends 
over at least a majority of the upper surface of the base 22 
and is preferably applied in a thin uniform layer. The spacer 
coating 24 is molded onto the base 22 and core 28 and 
extends along the upper surface thereof and over a portion 
of the external side surfaces of the ends 22a-b of base 22. 
Then Wire 30 is Wound about a portion of the core 28 and the 
base 22 and the Wire ends 30a-b are bonded to metaliZed 
pads 26. More particularly, Wire 30 is Wound about the 
elongated portion 22c of base 22 and the core material 
positioned thereon, and the ends 30a-b are bonded to the 
pads 26 located on the bottom surfaces of legs 22d-e, 
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respectively. Lastly, the cover 32 is applied to the component 
via a molding process. The overmolded cover 32 (or over 
molding) extends along the upper surfaces of the Wire 30 and 
the spacer coating 24, and over the portion of the spacer 
coating 24 Which extends over the external side surfaces of 
ends 22a-b. With this con?guration, the component 20 
overcomes the aforesaid problems associated With tradi 
tional sensor coils and provides an electronic component 
Which can be ef?ciently manufactured and mass produced. 

[0044] Turning noW to FIGS. 2A-E, there is illustrated an 
alternate embodiment of the component 20 embodying 
features in accordance With the present invention. In this 
embodiment, a differently shaped base is used in connection 
With the component 20. For convenience, features of alter 
nate embodiments illustrated in FIGS. 2A-E that correspond 
to features already discussed With respect to the embodi 
ments of FIGS. lA-E are identi?ed using the same reference 
numeral in combination With an apostrophe or prime nota 
tion (‘) merely to distinguish one embodiment form the 
other, but otherWise such features are similar. 

[0045] The alternate embodiment of component 20, (here 
inafter component 20‘), includes a body such a base 22‘ 
Which is made of an insulating material, such as a non 
conductive plastic or ceramic. Like base 22 above, base 22‘ 
has a polygonal shape, such as a rectangle, and has ?rst and 
second ends 22a‘ and 22b‘, respectively, With an elongated 
portion 22c‘ extending therebetWeen. HoWever, base 22‘ has 
a general I-shape con?guration With the ends 22a‘-b‘ form 
ing opposed ?anged ends of the base 22‘. Whereas base 22 
discussed above has a general C-shape con?guration Which 
may be of a higher pro?le. 

[0046] In a preferred embodiment, the ends 22a‘-b‘ of 
body 22‘ de?ne recesses 22f‘ and 22g‘ to Which metaliZed 
pads 26‘ are connected for electrically and mechanically 
attaching the component 22‘ to corresponding lands on a 
PCB. More particularly, body 22‘ de?nes generally rectan 
gular recesses 22f-g‘ Which extend into and Wrap about the 
upper, side and bottom external surfaces of the base 22‘. 
Preferably, the metaliZed pads 26‘ are in the form of clips 
Which, in the embodiment illustrated, are capable of fric 
tionally engaging at least a portion of the recesses 22f-g‘ so 
as to secure the metaliZed pads 26‘ thereto. The portion of 
clip recesses 22]" and 22g‘ Which is de?ned on the loWer 
surfaces of the base 22‘ is tapered or angled in order to alloW 
the clip 26‘ to secure itself onto the base 22‘. In other Words, 
ends 22a‘-b‘ of base 22‘ form tenons Which are inserted into 
mortises de?ned by the metaliZed pads 26‘. The loWer 
surfaces of the tenons are angled to form a ?anged surface 
to prevent the clip 26‘ from unintentionally being removed. 

[0047] It should be understood, hoWever, that the metal 
iZed pads 26‘ may be secured to the base 22‘ in a variety of 
other Ways, such as by gluing, using a ball and detent 
system, or providing a tooth or teeth members to secure the 
pad 26‘ to the base 22‘. Moreover, in alternate embodiments, 
the base 22‘ may not have recesses 22f-g‘ and the metaliZed 
pads 26‘ may be clipped on to the external surfaces of the 
ends 22a‘-b‘ or may be attached to the base in a manner 
similar to that discussed above With respect to component 
20, (e.g., using ?at, L-shaped or U-shaped soldering pads). 

[0048] In FIGS. 2A-E, the ends 22a‘-b‘ further de?ne 
recesses 22h‘ and 22i‘ Which are generally rectangular in 
shape and have inner surfaces Which are generally ?ush With 
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the upper surface of the elongated portion 22c‘ of base 22‘. 
Thus, the upper surface of elongated portion 22c‘ and 
recesses 22h‘-i‘ collectively form a generally planar exterior 
surface of the base 22‘. 

[0049] The component 20‘ further includes a core 28‘ 
Which is preferably made of a magnetic material having a 
high magnetic permeability such as an amorphous metal. As 
discussed above With respect to component 22, hoWever, it 
should be understood that other magnetic materials such as 
ferrite may also be used for core 28‘. In the illustrated 
embodiment in FIGS. 2A-E, the core 28‘ is preferably 
rectangular in shape and con?gured so that it may be applied 
to the generally planar exterior surface de?ned by elongated 
portion 22c‘ and recesses 22h‘-j‘. This alloWs the component 
to be manufactured more easily and With an automated 
process. 

[0050] A spacer 24‘ is attached to the core 28‘ in order to 
isolate the core 28‘ from Wire 30‘ Which is Wound about at 
least a portion of the base 22‘ and core 28‘. In a preferred 
embodiment, the spacer 24‘ comprises a high temperature, 
?exible urethane coating Which may be attached to the base 
22‘ and core 28‘ in a manner similar to that discussed above 
With respect to component 22. Unlike component 22, hoW 
ever, the spacer coating 24 illustrated in the embodiment of 
FIGS. 2A-E does not extend over the entire external upper 
surfaces of the core 28‘ and base 22‘ and does not Wrap 
around the sides of the base ends 22a‘-b‘. Rather, in this 
embodiment, the coating 24‘ is only attached to the portion 
of the core 28‘ Which is directly beloW the Windings of Wire 
30‘. This con?guration reduces the amount of materials 
needed and the amount of time it takes to apply such 
materials. In other embodiments, the coating 24‘ may be 
attached to the entire upper surface of core 28‘ if desired. 

[0051] The coating 24‘ is preferably applied in a uniform 
and thin manner, such as a foil, in order to minimiZe the gap 
created betWeen the core 28‘ and Wire 30‘. Thus, the com 
ponent 22‘ is also capable of being produced in a smaller, 
loW pro?le package and is capable of reaching better sen 
sitivity levels With less Windings as compared to traditional 
sensor coils. 

[0052] After the spacer 24‘ is attached to the component 
22‘, Wire 30‘ is Wound about the elongated portion 22c‘ and 
core 28‘ and its ends 30a‘-b‘ are connected to the metaliZed 
pads 26‘. As discussed above, the Wire ends 30a‘-b‘ may be 
connected to any of the surfaces of the metaliZed pads 26‘ 
and are preferably ?attened and bonded to the loWer surface 
thereof to ensure optimal connection betWeen the Wire 30‘ 
and PCB circuit via solder. As mentioned above, the Wire 30‘ 
may be selected from a variety of different gauge Wires 
having appropriate insulation to prevent the component 22‘ 
from shorting out. 

[0053] Once the Wire 30‘ is Wound about the elongated 
portion 22c‘ and core 28‘, a cover 32‘ is applied over at least 
a portion of the upper most surface of the Wire 30‘. Unlike 
the component 20, the cover 32‘ used in the illustrated 
embodiment of FIGS. 2A-E is a ?lm rather than a coating. 
More particularly, in a preferred embodiment ?lm 32‘ is a 
?brous material having an adhesive layer and may be 
positioned over the top of base 22‘, core 28‘ and/or Winding 
30‘. Once attached to the component 20‘, the ?lm 32‘ 
provides a generally ?at or planar top surface With Which the 
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component may be picked up out of a tape-and-reel pack 
aging and placed on a PCB using industry standard pick 
and-place equipment. 
[0054] In one form, ?lm 32‘ may have an adhesive layer on 
the bottom and a printable layer on the top. Thus, in addition 
to providing the component 20‘ With a generally ?at upper 
surface, the ?lm 32‘ provides the component manufacturer 
With a surface for printing indicia such as product numbers, 
trademarks, and other desirable information. In a preferred 
embodiment, ?lm 32‘ may be a polyimide ?lm, a polyethere 
therketone (PEEK) ?lm, a liquid crystal polymer (LCP) ?lm 
or the like. This component con?guration alloWs the com 
ponent 20‘ to be manufacture more ef?ciently and in a 
manner that avoids the aforesaid problems associated With 
conventional sensor coils. 

[0055] It should be understood, hoWever, that in alternate 
forms the ?lm 32‘ may be cut to different shapes and siZes. 
For example, in an alternate embodiment the ?lm 32‘ may 
extend over the entire upper surfaces of the Wire 30‘, the base 
ends 22a‘-b‘, and the metaliZed pads 26‘. Alternatively, in 
other embodiments, the ?lm 32‘ may cover only a portion of 
the upper surface of the Wire 30‘. Furthermore, as mentioned 
above, the cover 32‘ may alternatively be a cap or a coating 
instead of a ?lm. 

[0056] In FIG. 3, there is illustrated yet another embodi 
ment of the component 20‘ embodying features in accor 
dance With the present invention. In this embodiment, the 
spacer 24‘ comprises a Wall or pair of Walls extending 
upWard from the upper surface of the base 22‘ (hereinafter 
spacer Wall 22j‘) instead of a coating as discussed above. 
More particularly, in the embodiment shoWn, the spacer 
includes spacer Walls 22j‘ extending up from opposite sides 
of the elongated portion 22c‘ of base 22‘. The Walls 22j‘ 
extend along the outer edge or partial perimeter of the upper 
surface of the elongated portion 22c‘ and support and 
prevent the Windings of Wire 30‘ from coming into contact 
With the core 28‘. It should be understood, hoWever, that in 
alternate embodiments a single Wall or a plurality of Walls or 
posts may be provided in place of the spacer Walls illus 
trated. 

[0057] As discussed above With respect to component 20‘, 
the core 28‘ is applied to the generally ?at or planar surface 
located betWeen the Walls 22j‘ and de?ned by the upper 
surface of the elongated portion 22c‘ and the recesses 22h‘-i‘. 
Thus, Walls 22 j‘ form a spanning structure Which isolates the 
core 28‘ from the Wire 30‘ by creating an air gap therebe 
tWeen. In a preferred embodiment, the height of spacer Walls 
22]‘ is set at the minimal amount needed in order to prevent 
the core 28‘ and Wire 30‘ from contacting one another. This 
minimiZes the air gap betWeen the core 28‘ and Wire 30‘ and 
alloWs the component to operate more efficiently With feWer 
Windings. Thus, this con?guration also alloWs the compo 
nent 20‘ to overcome the problems set forth above With 
respect to traditional sensor coils. Another advantage to this 
con?guration is that it uses existing materials for the spacer 
24‘ rather than requiring additional materials to be applied to 
the component 20‘. By eliminating the need for this material, 
the component 20‘ may be manufactured faster and at less 
cost. 

[0058] In the embodiments illustrated in FIGS. 2A-E and 
3, the metaliZed pads 26‘ are attached to the base 22‘ via a 
thick ?lm metaliZation process and the core material 28‘ is 
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applied to the external surface of the base 22‘ via an 
adhesive. The core extends over at least a majority of the 
upper surface of the base 22‘ and is preferably applied in a 
thin uniform layer. If the spacer 24‘ is a coating as illustrated 
in FIGS. 2A-E, the spacer coating may be molded onto the 
base 28‘ and extends along the upper external surface of the 
core 28‘. If the spacer 24‘ is a Wall, such as spacer Wall 22j‘ 
in FIG. 3, no additional steps are likely to be needed in order 
to apply the spacer 24‘ to the component 20‘ as it Will likely 
be an integral part of the base 22‘. Then Wire 30 is Wound 
about at least a portion of the core 28‘ and the base 22‘, and 
the Wire ends 30a‘-b‘ are bonded to metaliZed pads 26‘. More 
particularly, Wire 30‘ is Wound about the elongated portion 
22c‘ of base 22‘ and the core material positioned thereon, and 
the ends 30a‘-b‘ are bonded to the portion of the pads 26‘ 
located beloW the base 22‘. Lastly, cover 32‘ is applied to the 
component. In a preferred embodiment, the ?lm 32‘ is a ?lm 
having an adhesive layer With Which the ?lm may be 
attached to the component 20‘. With this con?guration, the 
component 20‘ overcomes the aforesaid problems associated 
With traditional sensor coils and provides an electronic 
component Which can be efficiently manufactured and mass 
produced. 

[0059] In a preferred embodiment, the components 20 and 
20‘ are loW pro?le surface mount components With heights 
ranging betWeen 2 mm and 0.5 mm or smaller. For example, 
the components 20 and 20‘ illustrated above may have 
lengths of approximately 6.0 mm to 14.0 mm, Widths of 
approximately 3.0 mm to 6.0 mm, and heights of approxi 
mately 0.5 mm to 3.0 mm. It should be understood, hoWever, 
that these dimensions are only exemplary and may vary 
individually or as a Whole depending on the application for 
Which the component is being designed. 

[0060] The electronic component disclosed herein may be 
used in a variety of applications including those requiring 
the detection or sensing of magnetic ?elds. As illustrated in 
FIG. 4, the electronic components 20 and 20‘ may be used 
in conjunction With a controller, such as a microcontroller or 
other processor such as a microprocessor, gate array or the 
like, in order to detect magnetic ?elds and, Which in turn 
may display data on a display corresponding to the detected 
?elds. For example, the component 20 and 20‘ may be used 
in any of the compasses, magnetometers, or other devices 
disclosed in the patents mentioned above in the Background 
of the Invention. 

[0061] Thus, in accordance With the present invention, a 
Wire Wound component is provided that fully satis?es the 
objects, aims, and advantages set forth above. While the 
invention has been described in conjunction With speci?c 
embodiments thereof, it is evident that many alternatives, 
modi?cations, and variations Will be apparent to those 
skilled in the art in light of the foregoing description. 
Accordingly, it is intended to embrace all such alternatives, 
modi?cations, and variations as fall Within the spirit and 
broad scope of the appended claims. 

What is claimed is: 
1. An electronic component for sensing magnetic ?elds 

comprising: 

a body having ?rst and second ends With an elongated 
portion extending therebetWeen; 
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an amorphous metal connected to an external surface of 
the elongated portion of the body; 

a Wire Winding Wrapped about at least a portion of the 
amorphous metal; and 

a spacer for separating the Wire from the amorphous metal 
in order to prevent the amorphous metal from damag 
ing the Wire. 

2. An electronic component according to claim 1 Wherein 
the spacer comprises a coating extending over an external 
surface of the amorphous metal for isolating the amorphous 
metal from the Wire. 

3. An electronic component according to claim 2 Wherein 
the coating is a high temperature and ?exible urethane. 

4. An electronic component according to claim 2 Wherein 
the coating is connected to the external surface of the 
amorphous metal via an adhesive. 

5. An electronic component according to claim 2 further 
comprising an overnolding covering at least a portion of the 
Wire Winding and providing a generally ?at surface to assist 
in positioning of the component on a printed circuit board 

(PCB). 
6. An electronic component according to claim 5 Wherein 

the overmolding comprises at least one of a high tempera 
ture urethane and an adhesive ?lm. 

7. An electronic component according to claim 1 Wherein 
the body comprises at least one of a ceramic and a plastic. 

8. An electronic component according to claim 2 Wherein 
the ends of the body extend doWnWard from the elongated 
portion and have metaliZed pads connected to a portion 
thereof for electrically and mechanically attaching the com 
ponent to a PCB. 

9. An electronic component according to claim 7 Wherein 
the elongated portion and ends of the body form an external 
upper surface and the coating extends over at least a portion 
of the external upper surface and doWn external side por 
tions of the ends. 

10. An electronic component according to claim 2 
Wherein the ends of the body de?ne generally rectangular 
recesses Wherein the elongated portion and the recesses form 
a generally planar surface upon Which the amorphous metal 
is positioned. 

11. An electronic component according to claim 10 
Wherein the ends of the body further de?ne a second set of 
recesses to Which metaliZed pads are connected for electri 
cally and mechanically attaching the component to a PCB. 

12. An electronic component according to claim 11 
Wherein metaliZed pads are in the form of clips capable of 
frictionally engaging at least a portion of the second set of 
recesses de?ned by the ends of the body. 

13. An electronic component according to claim 1 
Wherein the spacer comprises a pair of Wall members 
extending from the elongated portion of the body for sup 
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porting at least a portion of the Wire Winding and creating an 
air gap betWeen the amorphous metal and the Wire Winding. 

14. An electronic component according to claim 13 
Wherein the ends of the body de?ne generally rectangular 
recesses Wherein the elongated portion located betWeen the 
pair of Wall members and the recesses form a generally 
planar surface upon Which the amorphous metal is posi 
tioned. 

15. An electronic component according to claim 14 
Wherein the ends of the body further de?ne a second set of 
recesses to Which metaliZed pads are connected for electri 
cally and mechanically attaching the component to a PCB. 

16. An electronic component according to claim 15 
Wherein metaliZed pads are in the form of clips capable of 
frictionally engaging at least a portion of the second set of 
recesses de?ned by the ends of the body. 

17. A method of manufacturing an electronic component 
comprising the steps of: 

providing a base, an amorphous metal, and a Wire; 

applying the amorphous metal to an external surface of 
the base; 

Wrapping the Wire about at least a portion of the amor 
phous metal; and 

isolating the amorphous metal from the Wire in order to 
prevent the amorphous metal from damaging the Wire. 

18. A magnetic sensor comprising: 

sensing circuitry for detecting magnetic ?elds and pro 
viding sensor data associated thereWith, the sensing 
circuitry having a sensing coil comprising 

a body having ?rst and second ends With an elongated 
portion extending therebetWeen; 

an amorphous metal connected to an external surface of 
the elongated portion of the body; 

a Wire Winding Wrapped about at least a portion of the 
amorphous metal; and 

a spacer for separating the Wire from the amorphous 
metal in order to prevent the amorphous metal from 
damaging the Wire; 

a controller connected to the sensing circuitry and capable 
of operating the sensing circuitry and processing the 
sensor data received therefrom and being further 
capable of outputting controller data corresponding to 
the processed data; and 

a display connected to the controller for providing visual 
data corresponding to the controller data received 
therefrom. 


