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(57) ABSTRACT 
A magnetostatic Wave device of the invention comprises a 
ferrimagnetic ?lm for exciting and propagating magneto 
static Waves and a magnetic ?eld generator for applying a 
magnetic ?eld to the ferrimagnetic ?lm. The magnetic ?eld 
generator comprises a permanent magnet and one pair of 
yokes that are magnetically connected to the permanent 
magnet and are opposite to each other With an air gap located 
betWeen them. The air gap has the ferrimagnetic ?lm 
received therein. According to the ?rst embodiment of the 
?rst aspect of the invention, the post and yokes are ?xed 
together by the engagement of a protrusion formed on either 
one of the yokes and post into a recess formed in the other. 
According to the second embodiment of the ?rst aspect, the 
post and yokes are ?xed together by the engagement of a rod 
member into recesses formed in the respective post and 
yokes. According to the second aspect of the invention, the 
post is provided With a through-hole for connecting together 
both its end faces contiguous to the major surface of yokes, 
and the post and yokes are ?xed together by an adhesive 
agent present, at least, in the through-hole. According to the 
?rst and second aspects of the invention, performance varia 
tions can be reduced With Weight reductions. According to 
the third aspect of the invention, each of one pair of yokes 
comprises a sheet form of yoke body and a protrusion 
extending from the yoke body toWard another yoke body, 
and each protrusion and a part of the surface of another yoke 
body opposite thereto form a magnetic pole pair With an gap 
located across it. According to the third aspect, it is easy to 
con?gure yokes in high yields. According to the fourth 
aspect of the invention, an insulating member With a con 
ductor pattern for connection to an interconnecting substrate 
is ?xed to yokes so that a surface mount type of magneto 
static Wave device can be easily achieved. 
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MAGNETOSTATIC WAVE DEVICE 

ART FIELD 

[0001] The present invention relates to magnetostatic 
Wave devices such as magnetostatic resonators, magneto 
static Wave ?lters, etc. 

BACKGROUND ART 

[0002] A magnetostatic Wave device comprises a ferri 
magnetic ?lm formed of YIG or the like, a transducer that is 
an electrode for radiating electromagnetic Waves to the 
ferrimagnetic ?lm, and a transmission line for feeding 
high-frequency Wave signals to the transducer. As micro 
Wave or quasi-microWave signals are supplied to the trans 
ducer, the resulting electromagnetic Waves propagate in the 
ferrimagnetic ?lm upon converted to magnetostatic Waves. 
Since the frequency of the magnetostatic Waves is dependent 
on the intensity of an eXternal magnetic ?eld applied to the 
ferri-magnetic ?lm, the magnetostatic Wave device may be 
alloWed to function as a resonator or ?lter by control of the 
intensity of the applied magnetic ?eld. 

[0003] In JP-A’s 10-75107 and 11-67540, the inventors 
have come up With a magnetostatic Wave device Which can 
be reduced in siZe and eXcellent in function as Well. FIGS. 
1A and 1B are a perspective vieW of the magnetostatic Wave 
device set forth in JP-A 11-67540 and a sectional vieW as 
taken along the line B-B in FIG. 1A, respectively. 

[0004] This magnetostatic Wave device comprises a ferri 
magnetic ?lm 1 for exciting and propagating magnetostatic 
Waves, an RF signal feed line 2 mounted on the surface of 
the ferrimagnetic ?lm 1, and a magnetic ?eld generator for 
applying a magnetic ?eld to the ferrimagnetic ?lm 1. The 
magnetic ?eld generator comprises a permanent magnet 6 
for applying a ?Xed magnetic ?eld to the ferrimagnetic ?lm 
1, a coil 7 for applying a variable magnetic ?eld thereto, and 
a pair of yokes 4a and 4b Which are opposite to each other 
While an air gap With the ferrimagnetic ?lm received therein 
is provided betWeen them. One ends of the pair of yokes 4a 
and 4b are opposite to each other With the permanent magnet 
6 sandWiched betWeen them and the other ends are opposite 
to each other With non-magnetic, electrically conductive 
posts 91 and 92 sandWiched betWeen them. That is, the pair 
of yokes 4a and 4b are opposite to each other While the air 
gap With the ferrimagnetic ?lm 1 received therein is pro 
vided betWeen them. The posts 91, 92 and the permanent 
magnet 6 Work as supporting members. The yoke 4a is 
provided With protrusions 41a and 42a Whereas the yoke 4b 
is provided With protrusions 41b and 42b. The opposite 
protrusions 41a and 41b form together a magnetic pole pair 
While an air gap 81 With the ferrimagnetic ?lm 1 received 
therein is provided betWeen them. A conductor ?lm (not 
shoWn) is provided all over the surfaces of protrusions 41a 
and 41b and at least a surface portion of the yoke in the 
vicinity of protrusions 41a and 41b. The opposite protru 
sions 42a and 42b, around Which a coil Winding is Wound to 
from a coil 7, form together a magnetic pole pair While an 
air gap 82 is provided betWeen them. In this magnetostatic 
Wave device, the length La of the air gap 81 is usually 
smaller than the height of the permanent magnet 6; a 
magnetic ?uX generated from the coil 7 passes primarily 
through a magnetic path that does not pass through the 
permanent magnet 6, viZ., a magnetic path de?ned by air gap 
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82-yoke 4a (protrusion 42a -protrusion 41a)-air gap 81-yoke 
4b (protrusion 41b -protrusion 42b), so that a ?Xed magnetic 
?eld due to the permanent magnet 6 and a variable magnetic 
?eld due to the coil 7 can be applied to the ferrimagnetic ?lm 
1. By control of the amount of currents passing through the 
coil 7, it is thus possible to change the resonance frequency 
of magnetostatic Waves additively or subtractively from the 
frequency corresponding to the intensity of the ?Xed mag 
netic ?eld. 

[0005] With this magnetostatic Wave device, the magnetic 
resistance of the magnetic path through Which the variable 
magnetic ?eld passes can be reduced because the magnetic 
?uX generated by the coil 7 does hardly pass through the 
permanent magnet 6. It is thus possible to reduce the number 
of turns forming the coil and, hence, reduce the overall siZe 
of the magnetic circuit. Further, the overall device can be 
more slimmed doWn as compared With a device With a 
permanent magnet in series With a coil. Furthermore, if a 
plurality of air gaps, each receiving a ferrimagnetic ?lm 
therein, are disposed With varying lengths, magnetic ?elds 
having varying intensities can then be applied to the ferri 
magnetic ?lms in the respective air gaps, so that the respec 
tive ferrimagnetic ?lms can be excited in resonance at 
varying frequencies. For instance, this arrangement may be 
applied to a VOC that oscillates at tWo or more discrete 
frequency bands. 

[0006] Variations in the length La of the air gap 81 or the 
length Lb of the air gap 82 in the illustrated magnetostatic 
Wave device cause a change in the intensity of the magnetic 
?eld in the air gap With the ferrimagnetic ?lm 1 received 
therein, Which may otherWise cause a change in the reso 
nance frequency of magnetostatic Waves. Even When exter 
nal force is applied to this magnetostatic Wave device, 
hoWever, there is a little variation in the gap lengths La and 
Lb, because one pair of yokes 4a and 4b are supported by the 
posts 91 and 92. 

DISCLOSURE OF THE INVENTION 

[0007] In the magnetostatic Wave device having the struc 
ture shoWn in FIGS. 1A and 1B, both end faces of the posts 
91 and 92 are bonded to the major surfaces of the yokes 4a 
and 4b by means of an electrically conductive adhesive 
layer. HoWever, it is dif?cult to form this conductive adhe 
sive layer With uniform thickness. Thus, even When the 
height of each of the magnetic pole-forming protrusions 
from the major surface of the yoke is Within tolerance, the 
air gap lengths La and Lb often go out of tolerance. 
Consequently, it is often dif?cult to fabricate a magnetostatic 
Wave device having a given resonance frequency in high 
yields. 
[0008] Since this magnetostatic Wave device is designed in 
such a Way that one pair of yokes are supported by the 
magnet 6, the distance betWeen both yokes is affected by the 
thickness of the magnet 6 as Well. HoWever, it is dif?cult to 
place the heights of the posts 91 and 92 and the thickness of 
the magnet 6 simultaneously Within tolerance; the air gap 
lengths are likely to vary. 

[0009] As the magnetostatic Wave device decreases in 
siZe, for instance, With each of the yokes 4a and 4b having 
a major surface siZe of about 10 mm2 and a thickness of 
about 0.5 mm, the yokes are susceptible to de?ection and 
Warpage and, as a consequence, the air gap lengths are 
susceptible to variations. 
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[0010] In the conventional magnetostatic Wave device as 
explained above, the posts 91 and 92 that connect one pair 
of yokes 4a and 4b together are each formed of a nonmag 
netic, electrically conductive material for the reasons that 
any magnetic connection is prevented from being made 
betWeen both yokes by Way of the posts and both yokes are 
placed at the same potential to reduce high-frequency Wave 
signal losses. HoWever, When each post is all formed of a 
non-magnetic, electrically conductive metal such as brass or 
copper, there is an additional increase in the Weight of the 
magnetostatic Wave device having heavy parts such as 
yokes, a permanent magnet and a coil, Which leads to 
another problem that users’ demands for Weight reductions 
and slimming-doWn of electronic parts cannot be met. The 
electrical resistance of the posts should preferably be as loW 
as possible. HoWever, it is desired to develop means capable 
of enlarging the surface areas of the posts so as to reduce 
electrical resistance at high frequencies because high-fre 
quency currents pass only in the vicinity of the surfaces of 
the posts; they do not reach to deep portions of the posts. 

[0011] It is here understood that When the posts 91 and 92 
are each formed of a lightWeight yet non-conductive mate 
rial such as a ceramic material and provided on its surface 
With a conductor ?lm for imparting conductivity thereto, any 
Weight increase may be reduced. In this case, too, the means 
capable of enlarging the surface areas of the posts are still 
desired. 

[0012] A ?rst object of the present invention is to reduce 
variations in the performance of a magnetostatic Wave 
device Which enables the siZe of a magnetic ?eld generator 
to be reduced With no ?uctuation in its performance. A 
second object of the invention is to achieve Weight reduc 
tions With reduced signal losses While the ?rst object of the 
invention is accomplished. A third object of the invention is 
to achieve reductions in the fabrication cost of the magneto 
static Wave device While the ?rst object is accomplished 
optionally With the second object of the invention. A fourth 
object of the invention is to provide a magnetostatic Wave 
device Which can be easily mounted on electric and elec 
tronic equipment While the ?rst object is accomplished 
optionally With the second object of the invention. 
[0013] These objects are achieved by the inventions (1) 
through (19) embodied as folloWs. 

[0014] (1) A magnetostatic Wave device comprising at 
least one ferrimagnetic ?lm for exciting and propagating 
magnetostatic Waves, an RF signal feed line for feeding RF 
signals to the ferrimagnetic ?lm and a magnetic ?eld gen 
erator for applying a magnetic ?eld to the ferrimagnetic ?lm, 
said magnetic ?eld generator comprising, at least, a perma 
nent magnet and one pair of yokes that are magnetically 
connected to the permanent magnet and are opposite to each 
other While an air gap With the ferrimagnetic ?lm received 
therein is located betWeen them, Wherein: 

[0015] said one pair of yokes are opposite to each 
other by Way of at least a post formed of a non 
magnetic material, and said post and said yokes are 
?xed together by engagement of at least one protru 
sion formed on either one of said yokes and said post 
Within at least one recess formed in the other. 

[0016] (2) The magnetostatic Wave device according to (1) 
above, Wherein an inner peripheral surface of said recess is 
?xed onto an outer peripheral surface of said protrusion by 
means of an adhesive agent. 

Aug. 30, 2001 

[0017] (3) A magnetostatic Wave device comprising at 
least one ferrimagnetic ?lm for exciting and propagating 
magnetostatic Waves, an RF signal feed line for feeding RF 
signals to the ferrimagnetic ?lm and a magnetic ?eld gen 
erator for applying a magnetic ?eld to the ferrimagnetic ?lm, 
said magnetic ?eld generator comprising, at least, a perma 
nent magnet and one pair of yokes that are magnetically 
connected to the permanent magnet and are opposite to each 
other While an air gap With the ferrimagnetic ?lm received 
therein is located betWeen them, Wherein: 

[0018] said pair of yokes are opposite to each other 
by Way of at least a post formed of a non-magnetic 
material, and said post and said yokes are ?xed 
together by engaging a rod member Within at least 
one recess formed in each of said post and said 
yokes. 

[0019] (4) The magnetostatic Wave device according to (1) 
above, Wherein an inner peripheral surface of said recess is 
?xed onto an outer peripheral surface of said rod member by 
means of an adhesive agent. 

[0020] (5) The magnetostatic Wave device according to 
any one of (1) to (4) above, Wherein said recess formed in 
said yokes or said post is a through-hole. 

[0021] (6) A magnetostatic Wave device comprising at 
least one ferrimagnetic ?lm for exciting and propagating 
magnetostatic Waves, an RF signal feed line for feeding RF 
signals to the ferrimagnetic ?lm and a magnetic ?eld gen 
erator for applying a magnetic ?eld to the ferrimagnetic ?lm, 
said magnetic ?eld generator comprising, at least, a perma 
nent magnet and one pair of yokes that are magnetically 
connected to the permanent magnet and are opposite to each 
other While an air gap With the ferrimagnetic ?lm received 
therein is located betWeen them, Wherein: 

[0022] said one pair of yokes are opposite to each 
other by Way of at least a post formed of a non 
magnetic material, and said post is provided With at 
least one through-hole for connecting together both 
end faces thereof contiguous to the respective major 
surfaces of said yokes, and 

[0023] said post and said one pair of yokes are ?xed 
together by means of an adhesive agent existing at 
least in said through-hole. 

[0024] (7) The magnetostatic Wave device according to (6) 
above, Wherein, at least, both end faces and an outer 
peripheral surface of said post as Well as an inner peripheral 
surface of said through-hole are of electrical conductivity. 

[0025] (8) The magnetostatic Wave device according to 
any one of (1) to (7) above, Wherein: 

[0026] each of said one pair of yokes comprises a 
yoke body and at least one protrusion extending from 
the yoke toWard another yoke, and each protrusion 
forms a magnetic pole pair With a surface portion of 
another yoke opposite thereto While an air gap is 
provided therebetWeen, and 

[0027] said ferrimagnetic ?lm is disposed in an air 
gap across at least one of magnetic pole pairs. 

[0028] (9) The magnetostatic Wave device according to (8) 
above, Wherein a coil Winding is Wound around said pro 
trusion at least one of said magnetic pole pairs. 
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[0029] (10) The magnetostatic Wave device according to 
any one of (1) to (9) above, Wherein: 

[0030] at least one insulating member is ?xedly pro 
vided on at least one of said one pair of yokes, at 
least one of insulating members is provided on a 
surface thereof With a conductor pattern for signals, 
Which is electrically insulated from said one pair of 
yokes and electrically connected to said RF signal 
feed line, and 

[0031] said conductor pattern for signals, When 
mounted on the surface of an interconnecting sub 
strate, is electrically connected to said interconnect 
ing substrate. 

[0032] (11) The magnetostatic Wave device according to 
(10) above, Wherein: 

[0033] said magnetic ?eld generator comprises a coil 
for applying variable magnetic ?elds to said ferri 
magnetic ?lm, 

[0034] at least one of said insulating members com 
prises on a surface thereof a conductor pattern for 
said coil Which is electrically insulated from said 
conductor pattern for signals and electrically con 
nected to a lead of said coil, and 

[0035] said conductor pattern for said coil, When 
mounted on the surface of an interconnecting sub 
strate, is electrically connected to said interconnect 
ing substrate. 

[0036] (12) The magnetostatic Wave device according to 
(11) above, Which further comprises an interconnecting 
substrate having a transmission line and a coil control circuit 
for supplying variable currents to said coil, 

[0037] at least said insulating members and said coil 
control circuit out of said magnetostatic Wave device 
being ?xed onto said interconnecting substrate, and 

[0038] said conductor pattern for said coil and said 
coil control circuit being electrically connected 
together by Way of said transmission line. 

[0039] (13) The magnetostatic Wave device according to 
any one of (10) to (12) above, Which further comprises an 
interconnecting substrate having a transmission line and a 
high-frequency circuit for supplying a high-frequency signal 
to said ferrimagnetic ?lm, 

[0040] at least said insulating members and said 
high-frequency circuit out of said magnetostatic 
Wave device being ?xed onto said interconnecting 
substrate, and 

[0041] said conductor pattern for said coil and said 
high-frequency circuit being electrically connected 
together by Way of said transmission line. 

[0042] (14) The magnetostatic Wave device according to 
any one of (1) to (9) above, Wherein: 

[0043] said magnetic ?eld generator comprises a coil 
for applying a variable magnetic ?eld to said ferri 
magnetic ?lm, 

[0044] at least one insulating member is ?xedly pro 
vided on at lest one of said one pair of yokes, 
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[0045] at least one of insulating members is provided 
on a surface thereof With a conductor pattern for said 
coil, Which is electrically insulated from said one 
pair of yokes and electrically connected to a lead of 
said coil, and 

[0046] said conductor pattern for said coil, When 
mounted on the surface of an interconnecting sub 
strate, is electrically connected to said interconnect 
ing substrate. 

[0047] (15) The magnetostatic Wave device according to 
(14) above, Which further comprises an interconnecting 
substrate having a transmission line and a coil control circuit 
for supplying a variable current to said coil, 

[0048] at least said insulating members and said coil 
control circuit out of said magnetostatic Wave device 
being ?xed onto said interconnecting substrate, and 

[0049] said conductor pattern for said coil and said 
coil conctrol circuit being electrically connected 
together by Way of said transmission line. 

[0050] (16) The magnetostatic Wave device according to 
any one of (10) to (15) above, Wherein: 

[0051] a grounding conductor pattern, existing on a 
surface of at least one of said insulating members, is 
electrically insulated from another conductor pattern 
existing on a surface of another insulating member 
and electrically connected to at least one of said one 
pair of yokes, and 

[0052] said grounding conductor pattern, When 
mounted on a surface of an interconnecting sub 
strate, is electrically connected to said interconnect 
ing substrate. 

[0053] (17) The magnetostatic Wave device according to 
any one of (10) to (16) above, Wherein: 

[0054] a shielding conductor pattern, existing on a 
surface of at least one of said insulating members, is 
electrically insulated from another conductor pattern 
existing on a surface of another insulating member, 
and 

[0055] said shielding conductor pattern, When 
mounted on the surface of an interconnecting sub 
strate, is electrically connected to said interconnect 
ing substrate. 

[0056] (18) The magnetostatic Wave device according to 
any one of (1) to (17) above, Wherein one post is provided 
in such a Way as to surround said ferrimagnetic ?lm and said 
coil, With at least one opening existing in said post. 

[0057] (19) The magnetostatic Wave device according to 
any one of (1) to (18) above, Wherein said pair of yokes are 
electrically connected together by Way of said post. 

BRIEF EXPLANATION OF THE DRAWINGS 

[0058] FIG. 1A is a perspective vieW illustrative of one 
embodiment of the magnetostatic Wave device according to 
the present invention, and FIG. 1B is a sectional vieW 
illustrative of a vertical section of the magnetostatic Wave 
device depicted in FIG. 1A, inclusive of the line B-B. 
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[0059] FIGS. 2A, 2B and 2C are fragmentary sectional 
views of the ?rst aspect of the magnetostatic Wave device. 

[0060] FIGS. 3A and 3B are fragmentary sectional vieWs 
of the ?rst embodiment of the magnetostatic Wave device. 

[0061] FIGS. 4A and 4B are fragmentary sectional vieWs 
of the ?rst aspect of the magnetostatic Wave device. 

[0062] FIG. 5 is an exploded perspective vieW of the ?rst 
aspect of the magnetostatic Wave device 

[0063] FIGS. 6A and 6B are fragmentary sectional vieWs 
of the second aspect of the magnetostatic Wave device. 

[0064] FIG. 7 is an exploded perspective vieW of the 
second aspect of the magnetostatic Wave device 

[0065] FIG. 8A is a perspective vieW illustrative of one 
embodiment of the third aspect of the magnetostatic Wave 
device, and 

[0066] FIG. 8B is a sectional vieW illustrative of a vertical 
section of the magnetostatic Wave device depicted in FIG. 
8A, inclusive of the line B-B. 

[0067] FIG. 9A is a perspective vieW illustrative of one 
embodiment of the yoke used in the third aspect, and 

[0068] FIG. 9B is a perspective vieW of one embodiment 
of another yoke. 

[0069] FIG. 10A is a perspective vieW illustrative of one 
embodiment of the fourth aspect of the magnetostatic Wave 
device, and 

[0070] FIG. 10B is a sectional vieW illustrative of a 
vertical section of the magnetostatic Wave device depicted in 
FIG. 10A, inclusive of the line B-B. 

[0071] FIG. 11 is an exploded perspective vieW illustra 
tive of one embodiment of the fourth aspect of the magne 
tostatic Wave device. 

[0072] FIG. 12 is an exploded perspective vieW illustra 
tive of another embodiment of the fourth aspect of the 
magnetostatic Wave device. 

[0073] FIG. 13 is an exploded perspective vieW illustra 
tive of yet another embodiment of the fourth aspect of the 
magnetostatic Wave device. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0074] FIG. 1A is a perspective vieW illustrative of one 
embodiment of a magnetostatic Wave device to Which the 
present invention is applied. Avertical section of the device 
inclusive of the line B-B in FIG. 1A is shoWn in FIG. 1B 
Wherein only one end face of the device is shoWn except its 
portion in the depth-Wise direction. The magnetostatic Wave 
device of such an appearance type, for instance, is disclosed 
in JP-A 11-67540 already referred to in the preamble. 

[0075] The ?rst aspect of the present invention is charac 
teriZed by the means for ?xing yokes 4a and 4b together 
With posts 91 and 92. The ?rst and second embodiments are 
embraced in the ?rst aspect of the invention. 

[007 6] FIGS. 2A, 2B and 2C and FIGS. 3A and 3B are 
sectional vieWs illustrative of the ?rst embodiment, and 
FIGS. 4A and 4B are sectional vieWs of the second embodi 
ment. In these sectional vieWs, a part of the magnetostatic 
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Wave device of FIG. 1A as taken along one plane passing 
through the post 92 is shoWn. 

[0077] First, an account is given of the ?rst embodiment of 
the present invention. In the ?rst embodiment of the mag 
netostatic Wave device, one pair of yokes are opposite to 
each other With at least one post formed of a non-magnetic 
material located betWeen them. The yokes are ?xed together 
With the post by the engagement of at least one protrusion 
formed on either one of the yokes and the post Within at least 
one recess formed in the other. 

[0078] In FIGS. 2A and 2B, protrusions 11a and 11b are 
provided on both end faces of the post 92 and recesses 12a 
and 12b are formed in the opposite major surfaces of the 
yokes 4a and 4b. Thus, the yokes 4a and 4b are ?xed 
together With the post 92 by the engagement of the protru 
sion 11a into the recess 12a and the protrusion 11b into the 
recess 12b. The recesses 12a and 12b formed in the yokes 4a 
and 4b do not extend through the yoke bodies in the case of 
FIG. 2A, but extend through the yoke bodies in the case of 
FIG. 2B. If the recesses are provided in the form of 
through-holes, it is then possible to reduce the Weight of the 
yokes 4a and 4b and, hence, the Weight of the magnetostatic 
Wave device. In either embodiment, the yokes and post are 
?xed together by the engagement of the protrusions into the 
recesses With no provision of any adhesive agent betWeen 
both end faces of the post and the major surfaces of yokes. 
In other Words, any performance variations due to thickness 
variations of an otherWise used adhesive layer are in prin 
ciple so avoidable that the yield of magnetostatic Wave 
devices can be improved. 

[0079] In FIG. 2A, the heights of the protrusions 11a and 
11b are smaller than the depths of the recesses 12a and 12b. 
With this arrangement, it is possible to eliminate the need of 
placing the heights of the protrusions 11a and 11b under 
severe control and, hence, achieve production cost reduc 
tions because the distance betWeen one pair of yokes 4a and 
4b is determined by the height of the post 92 alone. 

[0080] Another post 91, too, can be ?xed With respect to 
the yokes by the engagement of protrusions into recesses 
exactly in the same manner as mentioned above. This Will 
apply hereinafter. 

[0081] In FIG. 2C, the yokes and post are ?xed together 
as in FIG. 2B With the exception that an adhesive agent 13 
is applied to gaps betWeen the outer peripheries of the 
protrusions 11a, 11b and the inner peripheries of the recesses 
12a, 12b. According to this arrangement, the post can be 
more ?rmly ?xed to the yokes by means of the adhesive 
agent 13. In addition, due to the absence of any adhesive 
agent betWeen both end faces of the post 92 and the major 
surfaces of the yokes 4a and 4b, the distance betWeen one 
pair of yokes 4a and 4b is determined by the height of the 
post 92 alone and, hence, is unlikely to be affected by 
thickness variations of an otherWise used adhesive. It is here 
noted that a part of the adhesive agent 13 often enters 
betWeen both end faces of the post 92 and the major surfaces 
of the yokes 4a and 4b; hoWever, such a slight amount of 
adhesive has little or no in?uence on the performance of the 
magnetostatic Wave device because the distance betWeen the 
yokes 4a and 4b hardly changes. In the embodiment shoWn 
in FIG. 2A, too, an adhesive agent may be applied betWeen 
the outer peripheries of the protrusions 11a and 11b and the 
inner peripheries of the recesses 12a and 12b, if required. 
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When at least the surface portions of the posts 91 and 92 are 
each formed of an electrically conductive material as Will be 
described later, it is preferable to use an electrically con 
ductive adhesive agent for the adhesive agent 13. For the 
electrically conductive adhesive agent, for instance, cream 
solder may be used. 

[0082] In FIGS. 3A and 3B, recesses 12a and 12b are 
formed in both end faces of a post 92 While protrusions 11a 
and 11b are formed on the major surfaces of yokes 4a and 
4b. The recesses 12a and 12b provided in the post 92 do not 
extend through the post 92 in the case of FIG. 3A, but 
extend through the post 92 in the case of FIG. 3B. In either 
embodiment, the yield of magnetostatic Wave devices can be 
improved because of no need of using any adhesive to ?x the 
post and yokes together. 

[0083] In FIGS. 3A and 3B, too, an adhesive agent may 
be provided betWeen the outer peripheries of the protrusions 
11a and 11b and the inner peripheries of the recesses 12a and 
12b, if required. 

[0084] Next, the second embodiment of the ?rst aspect of 
the present invention is explained. In the second embodi 
ment of the magnetostatic Wave device, a post and yokes are 
?xed together by the engagement of a rod member into at 
least recess formed in each of the post and yokes. 

[0085] In FIG. 4A, recesses 121a and 121b are formed in 
both end faces of a post 92 and recesses 122a and 122b are 
formed in the major surfaces of yokes 4a and 4b. The post 
and yokes are ?xed together by the engagement of a rod 
member 14a into the recesses 121a and 122a and the 
engagement of a rod member 14b into the recesses 121b and 
122b. In FIG. 4B, a recess 121 provided through a post 92 
is in the form of a through-hole. By inserting one rod 
member 14 through yokes 4a, 4b and post 92, the post and 
yokes are ?xed together. In either embodiment, the yield of 
magnetostatic Wave devices can be improved because of no 
need of using any adhesive to ?x the posts and yokes 
together. 
[0086] In FIGS. 4A and 4B, an adhesive agent may be 
applied betWeen the inner peripheries of the recesses and the 
outer periphery of the rod member, if required. 

[0087] While, in each of the aforesaid embodiments, one 
protrusion or recess is provided on or in each end face of 
each post, it is understood that each end face may be 
provided With a plurality of protrusions or recesses Which 
cooperate With rod members to ?x the post and yokes 
together. Alternatively, tWo out of the embodiments shoWn 
in the referred-to draWings may be used in combination. For 
instance, the post may be provided With a protrusion and a 
recess While the yoke may be provided With a recess and a 
protrusion corresponding thereto. 

[0088] The posts 91 and 92 may not magnetically connect 
one pair of yokes 4a and 4b together; the yokes 4a and 4b 
should preferably be electrically connected together by the 
posts 91 and 92. If both yokes are electrically connected 
together by the posts 91 and 92, the portions of both yokes 
near to the ferrimagnetic ?lm 1 can then be substantially at 
the same potential, so that losses of electromagnetic Waves 
jumped from the RF signal-feed line 2 into the yokes having 
relatively high speci?c resistance can be reduced. 

[0089] When both yokes are electrically connected 
together, it is preferable to form the Whole of each post of a 
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non-magnetic, electrically conductive material such as brass 
and copper. It is also preferable to make use of a non 
magnetic, non-conductive substrate material (e.g., ceramics 
and resins) With a conductor ?lm formed on its surface. If the 
posts are formed of ceramics or resins, it is then possible to 
achieve more Weight reductions as compared With metallic 
posts. In this case, the conductor ?lm should be provided on 
both end faces of each post as Well as on at least a part or, 
preferably the Whole, of its sides for the purpose of making 
an electrical connection betWeen both its end faces. Besides, 
it is possible to make use of an electrically conductive 
substrate material With a conductor ?lm formed on its 
surface, said conductor ?lm having a speci?c resistance 
loWer than that of said substrate material. 

[0090] The conductor ?lm used herein should preferably 
be made up of Ag, Au, Al or Cu. HoWever, it is acceptable 
to use alloys containing at least one of these metals. It is here 
noted that the conductor ?lm may be of either the single 
layer type or the multilayer type. Preferably but not exclu 
sively, the conductor ?lm should usually be formed by 
evaporation or plating processes. The conductor ?lm should 
then have a thickness of the order of 2 to 15 pm because 
high-frequency currents pass through only a surface portion 
of the ?lm. 

[0091] It is understood that When the recesses in the posts 
91 and 92 are each in the form of a through-hole, it is also 
preferable to provide the conductor ?lm on its inner periph 
ery. This is favorable to place the portions of one pair of 
yokes 4a and 4b near to the ferrimagnetic ?lm 1 at the same 
potential, because the electrical resistance betWeen both 
yokes becomes loW. When the rod members 14, 14a and 14b 
are used as shoWn in FIGS. 4A and 4B, it is preferable for 
similar reasons to make electrical connections betWeen the 
yokes and the posts by means of those rod members. In this 
case, each rod member itself may be formed of an electri 
cally conductive material or, alternatively, each rod member 
may be provided With the conductor ?lm at least on its outer 
periphery, as explained With reference to the posts. 

[0092] Preferably, the yokes 4a and 4b should be each 
provided on its surface With a conductor ?lm. By the 
electrical connection of the electrically conductive posts 91 
and 92 to the conductor ?lms provided on the surfaces of the 
yokes, one pair of magnetic poles opposite to each other 
With the air gap 81 located betWeen them can be placed at 
the same potential, so that losses of electromagnetic Waves 
can be reduced for the reason of prevention of entrance of 
electromagnetic Waves from the RF signal feed line 2 into 
the yokes 4a and 4b of relatively high speci?c resistance. 
The material, thickness, etc. of each conductor ?lm and hoW 
to form it may be similar to those explained With reference 
to each post. For instance, When the conductor used is 
formed of Au or Cu, calculated values of the depth With 
Which electromagnetic Waves can enter into the conductor 
are about 0.65 pm or less for a microWave of 10 GHZ or 
more, and about 3 pm or less for a quasi-microwave of 700 
MHZ or more. In expectation of a value three to ?ve times 
as large as the aforesaid calculated values, therefore, the 
preferable thickness of the conductor ?lm is in the range of 
2 to 15 pm as already mentioned. For instance, the conductor 
?lm provided on the surface of the protrusion 41b may be 
used as a grounding conductor. The conductor ?lm may be 
of either the single layer type or the multilayer type. It is not 
alWays necessary to provide this conductor ?lm all over the 
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surface of each yoke; however, the conductor ?lm should be 
provided, at least, on the surfaces of the magnetic poles 
(protrusions 41a and 41b in the illustrated embodiments) 
and in the vicinity thereof. 

[0093] In the embodiment shoWn in FIG. 1A, tWo posts 91 
and 92, each in a cylindrical column form, are positioned in 
the vicinity of the protrusions 41a and 41b in such a Way that 
they are sandWiched betWeen the protrusions. Thus, this 
embodiment ensures a structure having a mechanical 
strength so high that the air gap length La is less susceptible 
to changes even upon receipt of external force. HoWever, it 
is noted that the number of posts is not limited to tWo; one 
or at least three posts may be used. The post may be not only 
of a circular shape, but also of an elliptic, polygonal, square 
or other shape, in section. For instance, the posts may be 
con?gured in such a Way that not only the ferrimagnetic ?lm 
1 but the coil 7 and even the permanent magnet 6 as Well are 
surrounded thereWith. 

[0094] FIG. 5 is illustrative of one embodiment of the 
magnetostatic Wave device including a post 9 con?gured in 
such a Way as to surround a ferrimagnetic ?lm 1 and a coil 
7. In this embodiment, one pair of yokes 4a and 4b and the 
post 9 are ?xed together by use of the arrangement shoWn in 
FIG. 3B. Since, in this embodiment, nearly all portions of 
the opposing major surfaces of one pair of yokes 4a and 4b 
are supported by the post 9, variations of air gap lengths La 
and Lb due to de?ections or Warpage of the yokes 4a and 4b 
can be reduced even When the yokes 4a and 4a are thinned. 
If, in this case, the thickness of a magnet 6 is someWhat 
reduced in such a Way that one pair of yokes 4a and 4b are 
supported by the post 9 alone, viZ., only the post 9 is alloWed 
to function a spacer for the yokes, only thickness control of 
the post 9 is then required, because the air gap lengths La 
and Lb are not affected by the thickness of the magnet 6 
Whatsoever. In FIG. 5, the area of contact of the post 9 With 
the yokes 4a and 4b is so large that the yokes can be easily 
?xed in place With the opposing surfaces kept parallel With 
each other, resulting in reductions of performance variations 
due to assembly errors and, hence, yield improvements With 
production cost reductions. It is here understood that even 
When the post is con?gured in such a Way as to surround not 
only the coil 7 but the permanent magnet 6 as Well, similar 
effects are obtainable, and that even When the post 9 shoWn 
in FIG. 5 is divided into a plurality of pieces, viZ., even 
When a plurality of posts are positioned in such a Way as to 
support nearly all portions of the opposing major surfaces of 
one pair of yokes, similar effects are again obtainable. 

[0095] When the post con?gured in such a Way as to 
surround the ferrimagnetic ?lm 1 is used, there is provided 
an opening such as a notch or through-hole through Which 
a poWer supply line is passed to communicate the ferrimag 
netic ?lm With an external circuit. When the post con?gured 
in such a Way as to surround even the coil 7 is used, the lead 
of the coil may be draWn together With the aforesaid poWer 
supply line out of the aforesaid opening. Alternatively, there 
may be provided an independent opening for draWing out 
the lead of the coil. OtherWise, the embodiment of the 
magnetostatic Wave device shoWn in FIG. 5 is similar to that 
of the magnetostatic Wave device shoWn in FIGS. 1A and 
1B. 

[0096] In each of the embodiments explained above, at 
least one additional recess (preferably in a through-hole 
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form) With no protrusion engaged in it may be provided in 
the post 9, 91, and 92 for Weight reductions. When such a 
through-hole is provided, it is preferable to form the afore 
said conductor on its inner periphery. 

[0097] Next, the second aspect of the present invention is 
explained. In the magnetostatic Wave device according to 
the second aspect of the invention, at least one through-hole 
is extended through a post for connecting together both its 
end faces contiguous to the major surfaces of yokes. Then, 
the post and one pair of yokes are ?xed together With an 
adhesive agent that is present at least in the through-hole. 

[0098] In the second aspect of the present invention, the 
yokes and the post are ?xed together With the adhesive agent 
?lled in the through-hole. Since there is thus no, or a slight 
if any, adhesive agent betWeen the major surfaces of the 
yokes and the end faces of the post, the performance 
variation of the magnetostatic Wave device due to thickness 
variations of an otherWise used adhesive layer can be much 
more reduced than that of the aforesaid conventional mag 
netostatic Wave device. 

[0099] According to the second aspect of the invention, 
the Weight of the post can be reduced by the provision of the 
through-hole. Thus, the provision of the through-hole is 
effective especially for the post formed of a metal. 

[0100] In addition, the provision of the through-hole 
enables the surface area of the post to be so increased that 
the electrical resistance of the post in a high-frequency range 
can be decreased. It is here understood that this effect is 
obtainable irrespective of Whether the post is overall formed 
of an electrically conductive material or the post is con 
structed of an insulating substrate material With a conductor 
?lm formed on its surface. 

[0101] With a number of relatively ?ne posts, it is also 
possible to decrease the overall Weight of the posts and 
increase the surface area of the posts. In this case, hoWever, 
performance variations become noticeable because of the 
need of providing adhesive layers betWeen both end faces of 
the posts and the yokes. Further, the provision of a number 
of posts makes the assembly of magnetostatic Wave devices 
very clumsy. Furthermore, production costs rise because, to 
reduce variations in the distance betWeen magnetic poles, 
the heights of all posts must be placed under strict control. 

[0102] According to the second aspect of the present 
invention Wherein Weight reductions and surface are 
increases are achieved by the provision of the through-hole 
in the post, the same Weight reduction and surface area 
increase as in the prior art can be achieved With a much 
smaller number of posts than required so far in the art, so 
that height control of the post is easily gained With yield 
improvements. In addition, the assembly of magnetostatic 
Wave devices can become easier. 

[0103] FIGS. 6A and 6B are fragmentary sectional vieWs 
of the magnetostatic Wave device according to the second 
aspect shoWn in FIG. 1A, as taken along a plane passing 
through the axis of the post 92. 

[0104] In FIGS. 6A and 6B, a through-hole 120 is 
extended through a post 92 to connect together both its end 
faces contiguous to the major surfaces of yokes 4a and 4b. 
The post 92 is ?xed to the yokes 4a and 4b by an adhesive 
agent 13 ?lled in the through-hole 120. The post 92 is 
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constructed of a cylindrical column form of substrate having 
the through-hole 120 therein, Which substrate is provided 
With a conductor ?lm 43 all over the surface. In other Words, 
the tWo end faces and outer periphery of the post 92 and the 
inner periphery of the through-hole 120 are formed of the 
conductor ?lm 43. This conductor ?lm is the same as that 
explained With reference to the ?rst aspect of the invention. 

[0105] FIG. 6A is illustrative of hoW the adhesive agent 
13 is poured from openings at both ends of the through-hole 
120 to bond the yokes to the post. Within the through-hole 
120 there is an air gap. FIG. 6B is illustrative of the adhesive 
agent 13 charged in the Whole of the through-hole 120. In 
either case, such effects as mentioned above are achievable 
due to the absence of any adhesive agent betWeen both end 
faces of the post 92 and the major surfaces of the yokes 4a 
and 4b. 

[0106] It is here noted that during bonding, a part of the 
adhesive agent 13 often enters betWeen both end faces of the 
post 92 and the major surfaces of the yokes 4a and 4b; 
hoWever, such a slight amount of adhesive has little or no 
in?uence on the performance of the magnetostatic Wave 
device because the distance betWeen the yokes 4a and 4b 
remains nearly unchanged. When the surface portions of the 
posts 91 and 92 are each formed of an electrically conduc 
tive material as Will be described later, it is preferable to use 
an electrically conductive adhesive agent for the adhesive 
agent 13. For the electrically conductive adhesive agent, for 
instance, cream solder may be used. 

[0107] The arrangement required to make an electrical 
connection betWeen one pair of yokes for each of the posts 
91 and 92 is the same as in the ?rst aspect of the present 
invention. It is preferable to form the conductor ?lm 43 all 
over the inner periphery of the through-hole 12 as shoWn in 
FIGS. 6A and 6B, because the electrical resistance of the 
post in a high-frequency range can then be strikingly 
reduced. 

[0108] The number and shape of the posts used herein are 
not critical as in the ?rst aspect of the present invention; for 
instance, it is acceptable to make use of the post the structure 
of Which is shoWn in FIG. 7. The post 9 shoWn in FIG. 7 
is provided With a through-hole 120 in place of the recess 12 
shoWn in FIG. 5. 

[0109] One or plural through-holes may be provided per 
post, and the through-hole may be of a circular, elliptic, 
square, irregular or other shape in section. The number and 
sectional shape of through-holes and the area ratio of the 
post section occupied by the through-hole may be appropri 
ately determined depending on the sectional shape of the 
post, etc. in such a Way as to alloW the post to have suf?cient 
mechanical strength and gain suf?cient Weight reductions 
and surface area increases. In FIGS. 6A and 6B, for 
instance, one through-hole of a circular shape in section is 
extended through a cylindrical column form of post, and in 
FIG. 7, a frame form of post 9 is provided With four 
through-holes 120, each conforming in section to the post. 

[0110] No particular limitation is imposed on hoW to 
fabricate the magnetostatic Wave devices according to the 
?rst and second aspects of the present invention as explained 
above; hoWever, it is preferable to fabricate them as folloWs. 
First, a sheet member formed of a magnetic material such as 
iron is pressed using a matrix to form protrusions that 
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provide magnetic poles. Then, such a conductor ?lm as 
already mentioned is formed on the surface of each yoke, if 
required. The thickness difference of the conductor ?lm 
across the surface of the yoke should preferably be limited 
to 1 pm or less. Then, a coil, a permanent magnet and a post 
are incorporated betWeen one pair of yokes. Finally, a 
ferrimagnetic ?lm With an RF signal feed line formed on its 
surface is located betWeen the magnetic poles, thereby 
obtaining a magnetostatic Wave device. 

[0111] In What folloWs, the third aspect of the present 
invention is explained. The third aspect of the invention is 
applied to a magnetostatic Wave device Wherein the limita 
tions of the ?rst and second aspects of the invention are 
incorporated. In the third aspect of the invention, each of one 
pair of yokes comprises a sheet form of yoke body and at 
least one protrusion that extends from the yoke body toWard 
another yoke body. Each protrusion and a part of the surface 
of another yoke body opposite thereto form together a 
magnetic pole pair With an air gap located across it. A 
ferrimagnetic ?lm is disposed in an air gap located across at 
least one magnetic pole pair. 

[0112] One prior art relating to the third aspect of the 
present invention is explained. In FIGS. 1A and 1B, the 
protrusions 41a, 41b, 42a and 42b are formed integrally With 
yoke bodies by means of grinding or other con?guring 
process. Since, in this case, the distance La betWeen the 
protrusions 41a and 41b is different from the distance Lb 
betWeen the protrusions 42a and 42b, each yoke should be 
provided With tWo protrusions varying-in height. HoWever, 
it is very dif?cult to form such protrusions having different 
heights integrally With the yoke body in such a Way that their 
dimensions come Within a prescribed dimensional range. 
After grinding, yokes With their protrusion dimensions com 
ing Within the prescribed dimensional range are sorted out. 
The thus sorted-out yoke has tWo protrusions Whose dimen 
sions are Within the prescribed dimensional range. HoWever, 
the provability of occurrence of such yokes is loW, resulting 
unavoidably in loW yields and, hence, cost increases. 

[0113] For the reason that the yield of the ?rst grinding run 
is loW, it is required to polish yokes With their protrusion 
heights going out of the prescribed dimensional range, 
thereby alloWing the protrusion heights to come Within the 
prescribed dimensional range. In this case, tWo protrusions 
formed on each yoke With varying heights must be polished 
With high accuracy. HoWever, such polishing Work is very 
hard to carry out, resulting again in cost increases. 

[0114] Such a problem can be solved by use of the third 
aspect of the present invention. One typical embodiment of 
the magnetostatic Wave device according to the third aspect 
of the invention is shoWn in FIG. 8A that is a perspective 
vieW thereof, and in FIG. 8B that is a sectional vieW thereof 
as taken along the line B-B. In FIG. 8B, it is noted that only 
an end face of the device is shoWn; any portion thereof in its 
depth-Wise direction is not shoWn. 

[0115] This magnetostatic Wave device comprises a ferri 
magnetic ?lm 1 for exciting and propagating magnetostatic 
Waves, an RF signal feed line 2 provided on the surface of 
the ferri-magnetic ?lm 1 and a magnetic ?eld generator for 
applying a magnetic ?eld to the ferrimagnetic ?lm 1. The 
magnetic ?eld generator comprises one pair of yokes 4a and 
4b, a permanent magnet 6 and a coil 7. The pair of yokes 4a 
and 4b are opposite to each other While the permanent 
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magnet 6 is sandwiched therebetWeen on one end sides and 
electrically conductive posts 91 and 92 are interposed ther 
ebetWeen on the other sides. Each yoke comprises a sheet 
form of yoke body and a protrusion that extends from the 
yoke body toWard another yoke body. One end of each yoke 
is magnetically connected to the permanent magnet 6. One 
yoke 4b is provided at the other end With a protrusion 41b 
and another yoke 4a is provided in the vicinity of its center 
With a protrusion 42a, around Which a coil Winding is Wound 
to form the coil 7. 

[0116] In this magnetostatic Wave device, the protrusion 
41b and an area of the surface of the opposite yoke 4a (yoke 
body) that is opposite to the protrusion 41b form together a 
?rst magnetic pole pair, and the protrusion 42a and an area 
of the surface of the opposite yoke 4b (yoke body) that is 
opposite to the protrusion 42a form together a second 
magnet pole pair. Across the ?rst magnetic pole pair there is 
an air gap 81 having an air gap length La, and across the 
second magnetic pole pair there is an air gap 82 having an 
air gap length Lb. In the third aspect of the present invention, 
one magnetic pole pair is set up by one magnetic pole 
de?ned by a protrusion formed on one yoke alone and the 
other magnetic pole pair de?ned by a portion of the surface 
of another yoke body opposite to this protrusion. 

[0117] According to the illustrated embodiment, it is easy 
to con?gure yokes and, hence, reduce their production costs, 
because each yoke is provided With only one protrusion to 
form a magnetic pole. 

[0118] In sorting out a yoke coming Within a certain 
dimensional accuracy range, a yoke With one protrusion is 
much higher in yields than a conventional yoke With tWo or 
more protrusions, even When their con?guring accuracy is 
on the same level, as explained speci?cally beloW. 

[0119] NoW let P1 represent a probability With Which, 
When a yoke is provided With one protrusion, the height of 
the yoke from its major surface to the tip of the protrusion 
(the surface of a magnetic pole) comes Within a prescribed 
dimensional range. When one yoke is provided With tWo 
protrusions varying in height, the probability With Which the 
heights of both protrusions come Within the prescribed 
dimensional range is less than PI or nearly equal to P1><P1, 
although the actual probability varies With con?guring pro 
cesses. The yield of magnetostatic Wave devices With their 
inter-magnetic pole distance coming Within a prescribed 
range is considerably loW because they are fabricated by a 
combination of tWo yokes With both protrusions coming 
Within the prescribed dimensional range. When the yokes 4a 
and 4b are each provided With only one protrusion as shoWn 
in FIGS. 9A and 9B, on the other hand, a yoke With its 
protrusion height coming Within the prescribed range is 
obtainable With the probability P1. It is thus possible to 
fabricate a magnetostatic Wave device With the inter-mag 
netic pole distance coming Within the prescribed range in 
high yields. 

[0120] When a yoke With tWo protrusions of varying 
heights is controlled by polishing in terms of protrusion 
height, it is dif?cult to polish both protrusions simulta 
neously With high accuracy. In addition, it is substantially 
impossible to polish a number of yokes at the same time. By 
contrast, a yoke With one protrusion can not only be very 
easily polished to place its height under high-accuracy 
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control, but a number of such yokes can also be polished at 
the same time. It is thus possible to achieve considerable 
polishing cost reductions. 

[0121] While the third aspect of the present invention has 
been eXplained With reference to tWo magnetic pole pairs, it 
is understood that even if three or more magnetic pole pairs 
are used, it is possible to achieve high yields. In a conven 
tional magnetostatic Wave device, protrusions tWice as many 
as magnetic pole pairs must be provided on both yokes. 
According to the third aspect of the invention, hoWever, it is 
possible to provide as many protrusions as magnetic pole 
pairs; even When a plurality of protrusions are provided on 
at least one yoke in the third aspect of the invention, higher 
yields are achievable When compared With a conventional 
magnetostatic Wave device having the same total number of 
magnetic poles. 
[0122] In What folloWs, hoW to fabricate the magnetostatic 
Wave device according to the third aspect of the present 
invention is eXplained. 

[0123] First, a sheet form of members formed of a mag 
netic material such as iron are pressed using a matriX or 
otherWise con?gured to form protrusions that provide mag 
netic poles, thereby obtaining a yoke 4a as shoWn in FIG. 
9A and a yoke 4b as shoWn in FIG. 9B. Then, the height Hb 
of protruson 41b and the height Ha of protrusion 42a are 
measured. Yokes With their protrusion height coming Within 
the prescribed dimensional range are sorted into a group. 
This is here called group A. Each yoke in this group A is 
provided at least on its surface With the aforesaid conductor 
?lm, if required. The thickness difference of the conductor 
?lm across the surface of the yoke should be limited to 1 pm 
or less. Then, a coil, a permanent magnet and posts are 
incorporated betWeen one pair of yokes. Finally, a ferri 
magnetic ?lm With an RF signal feed line formed on its 
surface is interposed betWeen the magnetic poles, thereby 
obtaining such a magnetostatic Wave device as shoWn in 
FIGS. 8A and 8b. 

[0124] From a group of yokes With the heights Ha and Hb 
going out of the prescribed dimensional range, yokes With 
Ha and Hb greater than the prescribed height are sorted into 
a group. This is here called group B. From yokes belonging 
to group B, yokes Wherein the thicknesses t of yoke bodies 
come Within the prescribed dimensional range are sorted 
into a group here called group C. Ayoke belonging to group 
C is ?Xed to a keeper at its major surface that faces aWay 
from its surface With a protrusion formed thereon. In this 
state, the upper face of the protrusion is polished in such a 
Way that Ha or Hb comes Within the prescribed range. In this 
case, a plurality of yokes can be polished at the same time, 
as already mentioned. Then, the yokes are Washed and 
subjected to post-treatments and, if required, provided With 
conductor ?lms, as in the case of group A. Finally, magne 
tostatic Wave devices are set up. 

[0125] It is understood that yokes belonging to group B 
out of Which group C has not been sorted may be polished 
for correction of Ha or Hb. In this case, hoWever, it is noted 
that a plurality of yokes cannot be polished at the same time. 
When a plurality of yokes are simultaneously polished While 
they are ?Xed to keepers, the height (t+Ha or t+Hb) of the 
surface of each keeper to the tip of the protrusion can alWays 
be the same for each yoke. HoWever, the same consistent Ha 
or Hb is not alWays obtained. When a plurality of yokes are 
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simultaneously polished, it is thus required to pick up group 
C With t coming Within the prescribed dimensional range. 

[0126] When a magnetostatic Wave device is mounted on 
electric and electronic equipment, it is required that a 
high-frequency circuit for feeding RF signals to a ferrimag 
netic ?lm and a coil control circuit for feeding variable 
currents to a coil be electrically connected to the magneto 
static Wave device. HoWever, the aforesaid JP-A’s 10-75107 
and 11-67540 disclose nothing about hoW such parts are 
actually connected to the magnetostatic Wave device When it 
is mounted. 

[0127] To facilitate the mounting of the magnetostatic 
Wave device according to the present invention, it is thus 
preferable to make use of the fourth aspect of the invention 
as explained beloW. The fourth aspect of the invention is 
applied to a magnetostatic Wave device constructed, at least, 
according to the ?rst or second aspect of the invention. 

[0128] FIG. 10A is illustrative of one embodiment of the 
magnetostatic Wave device according to the fourth aspect of 
the invention, Which functions as a resonator. FIG. 10B is a 
vertically sectional vieW of the magnetostatic Wave device 
as taken along the line B-B. In FIG. 10B, it is noted that only 
an end face of the device is shoWn; any portion thereof in its 
depth-Wise direction is not shoWn. 

[0129] This magnetostatic Wave device comprises a ferri 
magnetic ?lm 1 for exciting and propagating magnetostatic 
Waves, an RF signal feed line 2 provided on the surface of 
the ferri-magnetic ?lm 1 and a magnetic ?eld generator for 
applying a magnetic ?eld to the ferrimagnetic ?lm 1. The 
magnetic ?eld generator comprises one pair of yokes 4a and 
4b, a permanent magnet 6 and a coil 7. The pair of yokes 4a 
and 4b are opposite to each other While the permanent 
magnet 6 is sandWiched therebetWeen on one end sides and 
electrically conductive posts 91 and 92 are interposed ther 
ebetWeen on the other sides. Each yoke comprises a sheet 
form of yoke body and a protrusion that extends from the 
yoke body toWard another yoke body. One end of each yoke 
is magnetically connected to the permanent magnet 6. One 
yoke 4a is provided at the other end With a protrusion 41a 
and another yoke 4b is provided in the vicinity of its center 
With a protrusion 42b, around Which a coil Winding is Wound 
to form the coil 7. The coil 7 is provided to generate a 
variable magnetic ?eld as Well as to control the intensity of 
the dc. magnetic ?eld applied to the ferrimagnetic ?lm 1. 

[0130] In this magnetostatic Wave device, the protrusion 
41a and the surface of the yoke 4b opposite to the protrusion 
41a With an air gap 81 located betWeen them form together 
a ?rst magnetic pole pair, and the protrusion 42b and the 
surface of the yoke 4a opposite to the protrusion 42b With an 
air gap 82 located betWeen them form together a second 
magnetic pole pair. In other Words, this device is constructed 
according to the third aspect of the present invention. Within 
the air gap 81 there is received the ferrimagnetic ?lm 1 
formed of YIG or the like. The yokes 4a and 4b are each 
provided With a conductor ?lm 43 all over the surface. 

[0131] In the vicinity of the ferrimagnetic ?lm 1, an 
insulating member 20 is ?xed to the yoke 4b by means of an 
adhesive agent (not shoWn). Apart of the area of the surface 
of the insulating member 20, except its surface area opposite 
to the yoke 4b, is provided With a conductor pattern 21 for 
signals, Which terminates at the loWer surface of the insu 
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lating member 20 upon turned-back. This conductor pattern 
21 for signals is electrically connected to the RF signal feed 
line 2 by Way of one ribbon-like conduction line 23a. The 
RF signal feed line 2 is grounded at the conductor ?lm 43 on 
the surface of the yoke 4b by Way of another ribbon-like 
conduction line 23b. 

[0132] No particular limitation is imposed on the conduc 
tor pattern 21 for signals With the exception that it should be 
electrically connected to the yoke 4b and terminate at the 
loWer surface of the insulating member 20 upon turned 
back. While only one conductor pattern for signals is pro 
vided in the illustrated embodiment, it is understood that 
When tWo RF signal feed lines are connected to the ferri 
magnetic ?lm 1 or When tWo or more ferrimagnetic ?lms are 
provided, each With an RF signal feed line connected to it, 
the number of conductor patterns for signals may be deter 
mined depending on the number of RF signal feed lines. 

[0133] It is noted that the ribbon-like conduction lines 23a 
and 23b used for the connection of the RF signal feed line 
2 to the conductor pattern 21 and conductor ?lm 43, respec 
tively, may be Au ribbon lines provided by Wire bonding, 
etc., or Cu strip foils bonded by an electrically conductive 
adhesive agent such as cream solder, etc. 

[0134] The adhesive agent used to ?x the insulating mem 
ber 20 to the yoke 4b may be of either the electrically 
conductive type or the electrical insulating type. 

[0135] While the insulating member 20 used in the illus 
trated embodiment is of a cuboidal shape, it is understood 
that the shape of the insulating member 20 is not critical on 
condition that it is not detrimental to the action and effect of 
the fourth aspect of the present invention. The material 
constituting the insulating member used in the fourth aspect 
of the invention is not critical; for instance, an appropriate 
selection may be made from ceramics and resins. 

[0136] In the vicinity of the coil 7, the second insulating 
member 30 is ?xed to the yoke 4b by means of an adhesive 
agent (not shoWn). The second insulating member 30 is 
provided on its surface With conductor patterns 31a and 31b 
for the coil, Which terminate at its loWer surface of the 
second insulating member upon turned-back. The conductor 
patterns 31a and 31b for the coil are each electrically 
connected With the lead of the coil 7 (not shoWn). The 
conductor patterns 31a and 31b are not critical With the 
exception that they are electrically insulated from the yoke 
4b and terminate at the loWer surface of the second insulat 
ing member 30 upon turned-back. The adhesive agent for the 
?xation of the second insulating member 30 to the yoke 4b 
may be of either of the electrically conductive type or the 
electrical insulating type. 

[0137] In the illustrated embodiment, the yoke 4b is pro 
vided With a Wedgy notch, and by conforming the second 
insulating member 30 to the notch, it is possible to prevent 
any prominence from projecting from the surface of the 
yoke When the second insulating member 30 is ?xed to the 
yoke. This in turn enables the magnetostatic Wave device to 
decrease in siZe and become easy to handle. The notch used 
herein may be of other shape. When the height of the second 
insulating member 30 is increased, another yoke 4a, too, 
may be provided With a notch, if required, for the purpose of 
preventing any contact of the conductor patterns 31a and 
31b for the coil With the yoke 4a. In this regard, it is 
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understood that the provision of these notches in the yokes 
is not essential to the practice of the present invention. 

[0138] In the magnetostatic Wave device shoWn in FIGS. 
10A and 10B, the conductor pattern 21 for signals that 
de?nes the base end of the poWer supply line to the ferri 
magnetic ?lm 1 eXists on the loWer surface of the insulating 
member 20, and the conductor patterns 31a and 31b for the 
coil that de?ne the base ends of the poWer supply line to the 
coil 7 eXist on the loWer surface of the insulating member 30. 
Accordingly, this magnetostatic Wave device, When 
mounted on an interconnecting substrate, may be treated as 
a so-called surface mount device. In this case, the conductor 
patterns provided on the insulating members are electrically 
connected to a pad electrode provided on the interconnecting 
substrate. In addition to the magnetostatic Wave device, the 
interconnecting substrate is mounted thereon With a high 
frequency circuit for feeding RF signals to the ferrimagnetic 
?lm 1 and a coil control circuit for feeding a variable current 
to the coil 7. 

[0139] In a certain case, an electrical insulating protective 
?lm is often provided on the surface of each yoke. In this 
case, hoWever, it is dif?cult to connect the yoke to a ground 
When it is mounted on the interconnecting substrate. There 
fore, it is then preferable to connect the yoke directly to a 
ground While no insulating protective ?lm is provided on the 
bottom of the yoke contiguous to the interconnecting sub 
strate and on at least a part of the sides of the yoke and, 
instead, a grounding conductor pattern is provided on the 
surface of the interconnecting substrate. 

[0140] Even When the insulating protective ?lm is applied 
all over the surface of the yoke, hoWever, the yoke can be 
grounded by use of the embodiment shoWn in FIG. 11. The 
magnetostatic Wave device depicted in FIG. 11 is con 
structed as is the case With that depicted in FIG. 10 With the 
eXception that an insulating member 20 is provided on its 
surface With grounding conductor patterns 22a and 22b, and 
?Xed to a yoke 4b by means of an electrically conductive 
adhesive agent. The grounding conductor patterns 22a and 
22b are formed on both sides of a conductor pattern 21 for 
signals, and electrically insulated therefrom. In addition, 
these conductor patterns for signals are provided astride ?ve 
out of the (6) surfaces of the cuboidal insulating member 20. 
HoWever, these grounding conductor patterns are not limited 
to those illustrated; any desired patterns may be used pro 
vided that they are electrically insulated from the conductor 
pattern 21 for signals and electrically connected to the yoke 
4b, and terminate at the loWer surface of the insulating 
member 20 upon turned-back. According to this embodi 
ment, the yoke 4b may be connected to a ground by Way of 
the grounding conductor patterns 22a and 22b. While, in the 
illustrated embodiment, the grounding patterns 22a and 22b 
are provided on the insulating member 20 as in the case of 
the conductor pattern 21 for signals, it is understood that it 
is not alWays necessary to provide there patterns on the same 
insulating member. In other Words, the grounding conductor 
patterns may be formed on the second insulating member 30 
or on the surface of an additionally provided insulating 
member. 

[0141] The illustrated grounding conductor patterns 22a 
and 22b, because of eXisting With the conductor pattern 21 
for signals interposed betWeen them, also function as shield 
ing conductors for shielding off electromagnetic Waves 
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radiated from the conductor pattern 21 for signals. When 
these grounding conductor patterns are alloWed to function 
as only the shielding conductor patterns, it is unnecessary to 
connect them electrically to the yoke. HoWever, the shield 
ing conductor patterns must be electrically connected to a 
grounding conductor pattern on an interconnecting substrate 
on Which the magnetostatic Wave device is mounted. 

[0142] It is noted that the number and shape of posts are 
not critical as in the case of each of the aforesaid embodi 
ments of the present invention. In the magnetostatic Wave 
device depicted in FIG. 13, the posts 91 and 92 shoWn in 
FIG. 11 are replaced by a post 9 provided in such a Way as 
to surround a protrusion 41b and a coil 7. In FIG. 13, 
reference numerals 71a and 71b stand for leads of the coil 
7, Which are connected to conductor patterns 31a and 31b 
for the coil, respectively. The post 9 is further provided With 
grooves 93 for passing the leads therethrough. Furthermore, 
the post 9 is provided With through-holes 120. 

[0143] In the fourth aspect of the present invention, an 
interconnecting substrate 50 mounted With a transmission 
line, a signal input/output conductor, a grounding conductor, 
etc. is provided as shoWn in FIG. 12. To this interconnecting 
substrate 50 there are ?Xed a magnetostatic Wave device 10 
having an insulating member 20 and a second insulating 
member 30, a high-frequency circuit 101 and a coil control 
circuit 102 to set up a magnetostatic Wave assembly, Which 
may in turn mounted on a main interconnecting substrate 
together With other electronic parts. For the ?Xation of the 
magnetostatic Wave device 10, high-frequency circuit 101 
and coil control circuit 102 to the interconnecting substrate 
50, an electrically conductive adhesive agent such as cream 
solder may be utiliZed. In the illustrated embodiment, a 
conductor pattern 21 for signals and high-frequency circuit 
101 are connected together by Way of a transmission line 51 
and the high-frequency circuit 101 is connected to the main 
interconnecting substrate by Way of a signal input/output 
conductor 53. Conductor patterns 31a and 31b for the coil 
are connected to the coil control circuit 102 by Way of 
transmission lines 52a and 52b, and the coil control circuit 
102 is connected to the main interconnecting substrate by 
Way of a coil control signal input/output conductor 54. 
Grounding conductor patterns 22a and 22b are connected to 
the main interconnecting substrate by Way of grounding 
conductors 55a and 55b. 

[0144] In FIG. 12, a resin 60 is ?lled as a molding 
material in a space present betWeen yokes 4a and 4b. The 
?lling of the resin into the space may be done, if required, 
for the purposes of making the magnetostatic Wave device 
easy to handle, preventing oxidation of the members eXist 
ing betWeen the yokes, etc. 

[0145] In the foregoing embodiments, tWo insulating 
members are provided, one being mounted With a conductor 
pattern for signals or a grounding conductor pattern and the 
other With a conductor pattern for the coil. It is understood, 
hoWever, that only one insulating member may be provided 
to form the respective conductor patterns on its surface in an 
electrically insulated state. In the foregoing embodiments, 
both the conductor patterns for signals and coil are provided. 
It is understood, hoWever, that either the conductor pattern 
for signals or the conductor patterns for the coil may be 
provided, if required. In the foregoing embodiments, the 








