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Summary of the Invention Accordingly, it is an object of the present
Background of Invention                             invention to provide an
improved monolithic The present invention relates generally to fil-
crystal filter that has improved coupling and [ERR] and more particularly
to two-pole monolithic    5    attenuation characteristics. crystal filters
having improved coupling and          It is another object of the present
invention to attenuation characteristics.                        provide an
improved monolithic crystal filter that Prior art monolithic crystal
filters, as illustrated  is readily adaptable to resonate in overtone in
FIGS. 1 and 2, typically include pairs of oppos-  modes. ingly disposed
electrodes plated on opposite   10    It is yet another object of the
present invention surfaces of a quartz crystal wafer 100. The mono-   to
provide an improved monolithic crystal filter lithic crystal filter may
include pairs of electrodes  that is easily and inexpensively manufactured
by 101, 103, and 102, 104 as in FIG. 1, or may include  means of mass
production techniques. separate input and output electrodes 105 and 106
In practicing the present invention, an im- and a common electrode 107 as
in FIG. 2. The    15   proved monolithic crystal filter having a pre- basic
electrical characteristics of such monolithic  determined passband and
passband center fre- crystal filters are generally described in William D.
quency, [ERR], includes a piezoelectric substrate, a Beaver's PhD
Dissertation entitled "Theory and      first pair of electrodes opposingly
disposed on the Design Principles of the Monolithic Crystal Filter",
surfaces of the substrate, a second pair of elec- Lehigh University, 1967.
20   trodes opposingly disposed on the surfaces of the The acoustical
coupling between the input and     substrate at a predetermined distance
from the output electrodes of a monolithic crystal filter is  first pair of
electrodes and a pair of strip elec- dependent upon, among other things,
the dis-        trodes opposingly disposed on the surface of the tance
between the electrodes along the axis of      substrate between the first
and second pair of coupling, the length of the sides of the electrodes   25
electrodes. Both the first and second pair of parallel to the axis of
coupling and the difference  electrodes are adapted to resonate at the
pass- in the resonating frequency between the plated-     band center
frequency, [ERR], whereas the pair of and the unplated surfaces of the
crystal wafer,     strip electrodes have a predetermined resonating which
is typically referred to as the plateback. In  frequency greater than the
passband center fre- order to resonate at higher frequencies, the elec-
30   quency, [ERR]. Because their physical dimensions are trodes of the
monolithic crystal filter may be      smaller than those of the first and
second pairs of designed to operate in an overtone mode of
electrodes, the strip electrodes will have both a oscillation. However, in
order to provideadequate   higher resonating frequency and a higher im-
coupling in an overtone mode filter, the input and  pedance than the first
and second pairs of elec- output electrodes must be arranged extremely   35
trodes. Thus, the strip electrodes have little or no close together. But,
as the input and output        effect on the midband electrical
characteristics of electrodes are moved closer together, problems      the
monolithic crystal filter, while improving the are encountered both in
manufacturing such         acoustical coupling and reducing the interelec-
overtone mode filters due to tolerance variations   trode capacitance
between the first and second and in degradation of the attenuation charac-
40   pairs of electrodes. Furthermore, by providing teristics of such
overtone mode filters due to the  additional pairs of strip electrodes, the
acoustical capacitance between the input and output elec-
coupling.between the first and second Rairs of trodes.
electrodes may be further increased. When The degradation in the
attenuation charac-         operated in a third overtone mode, a monolithic
teristics of overtone mode filters may be lessened    45   crystal filter
embodying the present invention somewhat by overlapping the electrodes as
de-       exhibits a wide passband while highly attenuating scribed  in
US-A-4,163,959. According  to          signals outside  of the passband.
another prior monolithic crystal filter arrange- ment, the capacitance
between the input and         Brief Description of the Drawings output
electrode may be reduced by placing    50      FIG. I is an edge view of a
prior art monolithic additional grounded electrodes between the input
crystal filter. and output electrodes US-A-3576506. But, such         FIG.
2 is an edge view of a different prior art additional electrodes must have
the -same re-        monolithic crystal filter. sonating frequency as the
input and output elec-      FIG. 3 is an edge view of a monolithic crystal
trodes. It has also been demonstrated for another   55   filter embodying
the present invention. prior monolithic crystal filter arrangement that
Fig. 4 is an edge view of a different monolithic the acoustical coupling
between the input and       crystal filter embodying the present invention.
output electrodes can be vernier adjusted by          FIG. 5 is a top view
of yet a different monolithic plating the interelectrode region. However,
none    crystal filter embodying the present invention. of the foregoing
monolithic crystal filter arrange-   60  FIG. 6 is an equivalent electrical
circuit diagram ments provide viable solutions for the problems     for a
monolithic crystal filter. created due to the extremely close spacing re-
FIG. 7 is a graph illustrating representative quired between the input and
the output elec-       attenuation waveforms 701 and 702 for the mono- 



trodes for overtone mode operation.                 lithic crystal filters
in FIGS. 1 and 3, respectively. FIG. 8 is a block diagram of a portion of a
radio    3                  0057 191                        4 receiver that
may advantageously utilize a mono-   have a width less than the width of
the input and lithic crystal filter embodying the present inven-  output
electrodes 501 and 505. The electrodes in tion.
FIG. 5 are shown as being aligned along the "X" crystallographic axis and
are all opposed by a Detailed Description of the Preferred Embodiment    5
single common electrode 506. in FIG. 3, there is illustrated a two-pole
mono-     According to the present invention, the strip lithic crystal
filter embodying the present inven-  electrodes 203 and 213 in FIG. 3 not
only signifi- tion. The filter includes a substrate 200 which is  cantly
improve the acoustical coupling between comprised of a piezoelectric
material, such as     the input and output electrodes 201, 211 and 205,
quartz. The thickness of the quartz substrate 200   to   215, but also
improve the attenuation of signals primarily determines its fundamental
resonating    outside the filter passband, commonly termed the frequency.
Disposed on the surfaces of the quartz  ultimate attenuation. In prior art
monolithic crys- substrate 200 are first and second pairs of elec-  tal
filters, there is what is commonly referred to as trodes 201, 211, and 205,
215, having input and    a "gimmic" capacitance, [ERR] (see FIG. 6),
between output terminals which may be coupled to receive   15  input and
output electrodes, such as electrodes and provide input and output signals,
respec-      101 and 102 in FIG. 1. The presence of the gimmic tively. Each
electrode is preferably formed of an  capacitance, C,, causes the
attenuation waveform \   electrically conductive material, typically gold,
of a monolithic crystal filter to peak at the edges which is plated on the
surface of the substrate 200  of the filter passband and thereafter
decrease to a predetermined thickness. In the preferred   20   somewhat for
frequencies beyond the filter pass- embodiment, the substrate 200 is an AT
cut quartz  band, as illustrated by the dotted line waveform crystal on
which the pairs of electrodes may be    701 in FIG. 7. Thus, in order to
improve the aligned either along the "X" or "Z" crystallo-     ultimate
attenuation as in waveform 702 in FIG. 7, graphic axis of the quartz.
it is necessary to reduce or eliminate the gimmic The two-pole monolithic
crystal filter of FIG. 3   25   capacitance between the input and output
elec- further includes a pair of strip electrodes 203, 213.  trodes of a
monolithic crystal filter. The strip electrodes 203, 213 and the input and
In accordance with the present invention, the output electrodes 201, 211
and 205, 215, viewed    gimmic capacitance, [ERR], between the input and
from above, have a rectangular shape, although     output electrodes 201
and 205 in FIG. 3 can be they may take the shape of any parallelogram    30
substantially reduced by grounding the strip elec- where the opposing sides
of each electrode are    trodes 203 and 213. But, grounding the strip the
same length. The strip electrodes 203, 213,    electrodes 203 and 213 may
also increase some- preferably have the same thickness and length as   what
the capacitance, [ERR] (see FIG. 6), between the the input and output
electrodes 201, 211 and 205,  input and output electrodes 201 and 205 and
215, but have a smaller width. Due to the fact that   35   signal ground,
slightly affecting the filter center their width is smaller, the strip
electrodes 203,  frequency, [ERR]. However, any slight changes in the 213,
have a higher resonating frequency then the   capacitance, [ERR], can be
readily accommodated input and output electrodes 201, 211, and 205,
during the design of a monolithic crystal filter. 215. In addition to their
frequency being higher,    Not only does the monolithic crystal filter of
the the strip electrodes 203, 213 also have a higher   40   present
invention minimize the gimmic capaci- impedance than the input and output
electrodes     tance, [ERR], but also increases the acoustical coup- 201,
211 and 205, 215, and thus have little overall  ling, Lk (see FIG. 6)
between the input and output effect on the midband electrical
characterstics of  electrodes 201, 211 and 205, 215 in FIG. 3. The the
input and output electrodes 201, 211 and 205,  acoustical coupling, Lk, is
dependent upon, 215.                                         45   among
other things, the thickness of the elec- Referring to FIG. 4, a two-pole
monolithic crys-  trodes, the distance between the input and output tal
filter is shown that has input and output      electrodes along the axis of
coupling, the length electrodes 401, 411 and 405, 415 and three pairs   of
the sides of the electrodes parallel to the axis of of strip electrodes
402,412,403,413 and 404,414,   coupling and the difference in resonating
fre- which all have the same resonating frequency.   50   quency between
the plated and unplated areas of The strip electrodes 402, 412, 403, 413,
and 404,  the substrate 200, which is commonly referred to 414 have the
same thickness and length as the      as the plateback. The acoustical
coupling could be input and output electrodes 401, 411 and 405,415,
increased in prior art monolithic crystal filters by but have a smaller
width causing them to have a    placing the input and output electrodes
closer higher frequency than the input and output elec-   55   together.
For example, in overtone mode filters, trodes 401,411 and 405,415. Any
number of pairs    the input and output electrodes must be ex- of strip
electrodes having the same resonating     tremely close together to attain
sufficient coup- frequency can be disposed between the input and    ling to
make them perform as designed. Due to 



output electrodes of a two-pole monolithic crystal  tight tolerance
restrictions, the placement of the filter in practicing the present
invention.   60   input and output electrodes must be accurately
Furthermore, as illustrated in FIG. 5, the width  controlled when
fabricating such overtone mode of the strip electrodes may vary. Strip
electrode  filters to insure adequate yield. However, by 504 has a greater
width than strip electrode 503,  utilizing the monolithic crystal filter of
the present which has a greater width than strip electrode     invention,
the foregoing problems have been sub- 502. But, all strip electrodes 502,
503, and 504   65   stantially eliminated since an increase in coupling 3
5                   0 057 191                      6 can be achieved
without the tight tolerance re-      FM radio, such as those described in
Motorola strictions encountered when placing the input        Instruction
Manuals, 68P81020E10 and 68P and output electrodes close together. By
utilizing   81029E65, published by Motorola Service Publica- the strip
electrodes 203. 213 in accordance with     dons, Schaumberg, Illinois, 1975
and 1977, the present invention, the effective plateback may    5
respectively. be reduced to provide a corresponding increase          In
summary, an improved two-pole monolithic in the acoustical coupling. The
effective plateback  crystal filter has been described that provides is
reduced because the addition of the strip        increased coupling and
ultimate attenuation electrodes reduces the effective difference in re-
through the use of strip electrodes interposed sonating frequency between
the plated and un-   to   between the input and output electrodes. By
plated areas of the substrate 200 between the        using such strip
electrodes, a high degree of input and output electrodes 201,211 and
205,215.     coupling can be maintained while at the same Moreover, a
further reduction in the effective      time increasing the separation
distance between plateback can be achieved by adding additional       the
input and output electrodes. As a result, pairs of strip electrodes between
the input and    15   overtone mode monolithic crystal filters may be
output electrodes, as illustrated by the monolithic  more easily and
economically manufactured. crystal filter embodiment in FIG. 4. Even
further improvement results when a single common             Claims
electrode is utilized on the surface opposite to the input, output and
strip electrodes, as illustrated    20  1. An improved monolithic crystal
filter having by the monolithic crystal filter embodiments in      a
predetermined passband and passband center FIGS. 5 and 8. Moreover, yet
another benefit        frequency, said filter including a piezoelectric
sub- resulting from a plurality of strip electrodes, as   strate (200)
having first and second flat, parallel illustrated by the monolithic
crystal filters in FIGS.  surfaces and a predetermined fundamental fre- 4
and 5, is that the filter passband is widened    25   quency that is
greater than the passband center without resorting to a multi-pole crystal
filter     frequency, first electrode means including a pair arrangement
of electrodes (201, 211) opposingly disposed on A  monolithic crystal
filter embodying the         the surfaces of the substrate and being
adapted to present invention may be advantageously utilized    resonate
substantially at the passband center in any application requiring a wide
passband and    30   frequency, second electrode means including a a high
degree of attenuation of signals outside the  pair of electrodes (205, 215)
opposingly disposed filter passband. For example, the monolithic crys-   on
the surfaces of the substrate at a pre- tal filter of the present invention
may be utilized in  determined distance from  the first electrode the IF
portion of a radio receiver, such as that     means and being adapted to
resonate sub- illustrated in FIG. 8. Such radio receivers have an    35
stantially at the passbarid center frequency, and intermediate frequency
(IF) portion that typically  said filter further being characterised by
strip operates at frequencies between 10-45 MHz. In        electrodes means
including a pair of electrodes the FM receiver 800 in FIG. 8, mixer 802
combines    (203, 213) opposingly disposed on the surfaces of the received
signal from an antenna with a signal    the substrate between the first
electrode means from local oscillator 803 to provide an IF signal.   40
and the second electrode means, having a re- However, the IF signal from
mixer 802 must next      sonating frequency greater than the passband be
filtered by IF filter 804 to remove unwanted      center frequency, and
further being electrically harmonic signals produced by the signal
multipli-    grounded. cation in mixer 802. IF filter 804 may typically
2. The monolithic crystal filter according to include amplifying and
impedance matching cir-   45   claim 1, wherein the piezoelectric crystal
sub- cuitry 805 which receives and amplifies the signal   strate is quartz,
and the first electrode means, from mixer 802. The signal from amplifying
cir-      second electrode means and the strip electrode cuitry 805 may
then be applied to a monolithic       means are substantially aligned with
respect to a crystal filter 806 embodying the present Inven-
predetermined crystallographic axis of the quartz tion. The filtered IF
signal from monolithic crystal   50   substrate. filter 806 may then be
coupled to impedance            3. The monolithic crystal filter according
to matching and amplifying circuitry 807 for further    claim 2, wherein
the first electrode means, second 



amplification  and  impedance  matching, if          electrode means and
the strip electrode means necessary, prior to application to succeeding re-
are substantially aligned with respect to the "Z" ceiver stages. For such
FM radio receiver applica-   55   crystallographic axis of the quartz
substrate. tions, a monolithic crystal filter embodying the       4. The
monolithic crystal filter according to present invention may be arranged to
provide         claim 2, wherein the first electrode means, second third
overtone operation, for example, at an IF      electrode means and the
strip electrode means frequency of 45 MHz, while having a passband as
are substantially aligned with respect to the "X" great as 32 KHz and
maintaining a minimum of 60    60   crystallographic axis of the quartz
substrate. dB of attenuation of signals at least 910 KHz away    5. The
monolithic crystal filter according to from  the passband center frequency,
[ERR] (see         claims 1 or 2, wherein each electrode of the first
waveform 702 in FIG. 7). It should be understood     electrode means,
second electrode means and that the monolithic crystal filter of the
present   strip electrode means is formed in the shape of a invention may
be advantageously utilized in any    65   parallelogram, and the electrodes
of the first 4    5                  0 057 191                      6 can
be achieved without the tight tolerance re-   FM radio, such as those
described in Motorola strictions encountered when placing the input
Instruction Manuals, 68P81020E10, and 68P and output electrodes close
together. By utilizing  81029E65, published by Motorola Service Publica-
the strip electrodes 203, 213 in accordance with  tions, Schaumberg,
Illinois, 1975 and 1977, the present invention, the effective plateback may
5    respectively. be reduced to provide a corresponding increase       In
summary, an improved two-pole monolithic in the acoustical coupling. The
effective plateback  crystal filter has been described that provides is
reduced because the addition of the strip      increased coupling and
ultimate attenuation electrodes reduces the effective difference in re-
through the use of strip electrodes interposed sonating frequency between
the plated and un-   10   between the input and output electrodes. By
plated areas of the substrate 200 between the     using such strip
electrodes, a high degree of input and output electrodes 201,211 and
205,215.  coupling can be maintained while at the same Moreover, a further
reduction in the effective    time increasing the separation distance
between plateback can be achieved by adding additional    the input and
output electrodes. As a result, pairs of strip electrodes between the input
and   15   overtone mode monolithic crystal filters may be output
electrodes, as illustrated by the monolithic  more easily and economically
manufactured. crystal filter embodiment in FIG. 4. Even further improvement
results when a single common          Claims electrode is utilized on the
surface opposite to the input, output and strip electrodes, as illustrated
20  1. An improved monolithic crystal filter having by the monolithic
crystal filter embodiments in    a predetermined passband and passband
center FIGS. 5 and 8. Moreover, yet another benefit      frequency, said
filter including a piezoelectric sub- resulting from a plurality of strip
electrodes, as  strate (200) having first and second flat, parallel
illustrated by the monolithic crystal filters in FIGS.  surfaces and a
predetermined fundamental fre- 4 and 5, is that the filter passband is
widened   25   quency that is greater than the passband center without
resorting to a multi-pole crystal filter  frequency, first electrode means
including a pair arrangement.                                       of
electrodes (201, 211) opposingly disposed on A monolithic crystal filter
embodying the        the surfaces of the substrate and being adapted to
present Invention may be advantageously utilized   resonate substantially
at the passband center in any application requiring a wide passband and
30   frequency, second electrode means including a a high degree of
attenuation of signals outside the  pair of electrodes (205, 215)
opposingly disposed filter passband. For example, the monolithic crys-  on
the surfaces of the substrate at a pre- tal filter of the present invention
may be utilized in  determined distance from  the first electrode the IF
portion of a radio receiver, such as that   means and being adapted to
resonate sub- illustrated in FIG. 8. Such radio receivers have an   35
stantially at the passband center frequency, and intermediate frequency
(IF) portion that typically  said filter further being characterised by
strip operates at frequencies between 10-45 MHz. In     electrodes means
including a pair of electrodes the FM receiver 800 in FIG. 8, mixer 802
combines  (203, 213) opposingly disposed on the surfaces of the received
signal from an antenna with a signal  the substrate between the first
electrode means from local oscillator 803 to provide an IF signal.  40
and the second electrode means, having a re- However, the IF signal from
mixer 802 must next    sonating frequency greater than the passband be
filtered by IF filter 804 to remove unwanted    center frequency, and
further being electrically harmonic signals produced by the signal multipl-
grounded. cation in mixer 802. IF filter 804 may typically    2. The
monolithic crystal filter according to include amplifying and impedance
matching cir-   45   claim 1, wherein the piezoelectric crystal sub- cuitry
805 which receives and amplifies the signal  strate is quartz, and the
first electrode means, 



from mixer 802. The signal from amplifying cir-   second electrode means
and the strip electrode cuitry 805 may then be applied to a monolithic
means are substantially aligned with respect to a crystal filter 806
embodying the present inven-    predetermined crystallographic axis of the
quartz tion. The filtered IF signal from monolithic crystal   so
substrate. filter 806 may then be coupled to impedance         3. The
monolithic crystal filter according to matching and amplifying circuitry
807 for further  claim 2, wherein the first electrode means, second
amplification  and  impedance  matching, if       electrode means and the
strip electrode means necessary, prior to application to succeeding re-
are substantially aligned with respect to the "Z" ceiver stages. For such
FM radio receiver applica-   55   crystallographic axis of the quartz
substrate. tions, a monolithic crystal filter embodying the    4. The
monolithic crystal filter according to present invention may be arranged to
provide      claim 2, wherein the first electrode means, second third
overtone operation, for example, at an IF   electrode means and the strip
electrode means frequency of 45 MHz, while having a passband as   are
substantially aligned with respect to the "X" great as 32 KHz and
maintaining a minimum of 60   60   crystallographic axis of the quartz
substrate. dB of attenuation of signals at least 910 KHz away  5. The
monolithic crystal filter according to from the passband center frequency,
[ERR] (see       claims 1 or 2, wherein each electrode of the first
waveform 702 in FIG. 7). It should be understood   electrode means, second
electrode means and that the monolithic crystal filter of the present
strip electrode means is formed in the shape of a invention may be
advantageously utilized in any   65   parallelogram, and the electrodes of
the first 4    7                   0 057  191                      8
electrode means, second electrode means and         tungen, enthaltend ein
Paar Elektroden (205,215), strip electrode means are further arranged so
that  die auf den Oberflichen des Substrates in einer all sides are
parallel with one another and oppos-  vorbestimmten Distanz zu der ersten
Elektroden- ing sides have the same predetermined length.       einrichtung
einander gegenuberliegend angeord- 6. The monolithic crystal filter
according to    5    net sind und dazu eingerichtet sind, im wesent- [ERR]
5 wherein each electrode of the first elec-    lichen bei der
DurchlaBband-Mittenfrequenz in trode means, second electrode means and
strip       Resonanz zu sein, und wobei des genannte Filter electrode means
have a rectangular shape.           weiterhin gekennzeichnet !st durch
Streifenelek- 7. The monolithic crystal filter according to
trodeneinrichtungen mit einem Paar Elektroden claims 1 or 2, wherein the
strip electrode means   10   (203, 213), die auf den Oberflichen des
Substrats includes a plurality of strip electrode pairs, each  zwischen den
ersten Elektrodeneinrichtungen strip electrode pair having resonating
frequency    und den zweiten Elektrodeneinrichtungen ange- that is greater
than the passband center fre-       ordnet sind und elne Resonanzfrequenz
haben, quency.                                             die groler ist,
als die DurchlaBband-Mittenfre- 8. The monolithic crystal filter according
to   15   quenz, und die weiterhin elektrisch geerdet sind. claims 1 or 2,
wherein the strip electrode means      2. Monolithisches Kristallfilter
nach Anspruch 1, includes a plurality of strip electrode pairs, each  bei
dem  des piezoelektrische Kristallsubstrat strip electrode pair having
substantially the same  Quarz ist und die ersten Elektrodeneinrichtungen,
resonating frequency that is greater than the       die zweiten
Elektrodeneinrichtungen und die passband center frequency.
20   Streifenelektrodeneinrichtungen im wesentlichen 9. The monolithic
crystal filter according to     in bezug auf eine vorbestimmte
Kristallachse des claims 1 or 2 adapted for use in a frequency-
Quarzsubstrats ausgerichtet sind. modulated (FM) signal receiver having an
inter-       3. Monolithisches Kristallfilter nach Anspruch 2,
mediate-frequency (IF) portion for developing an    bei dem die ersten
Elektrodeneinrichtungen, die intermediate frequency signal from a received
RM    25   zweiten   Elektrodeneinrichtungen   und   die signal, said
monolithic crystal filter disposed in  Streifenelektrodeneinrichtungen im
wesentlichen the IF portion of the FM signal receiver for filtering  auf
die Z-Kristallachse des Quarzsubstrats ausge- the IF signal.
richtet sind. 10. The monolithic crystal filter according to      4.
Monolithisches Kristallfilter nach Anspruch 2, claim 8, wherein said first
electrode means and    30   bel dem die ersten Elektrodeneinrichtungen, die
second electrode means are further adapted to       zweiten
Elektrodeneinrichtungen   und   die resonate in a predetermined overtone
mode.          Streifenelektrodeneinrichtungen im wesentlichen 11. The
monolithic crystal filter according to    in bezug auf die X-Kristallachse
des Quarzsub- claims 1, 2,3,4 or 5, wherein each electrode of the  strats
ausgerichtet sind. first electrode means, second electrode means   35    5.
Monolithisches Kristallfilter nach den An- and strip electrode means is
comprised of an        spruchen 1 oder 2, bei dem jede Elektrode der
electrically conductive material deposited on the   ersten
Elektrodeneinrichtungen, der zweiten surface of the substrate at a
predetermined thick-  Elektrodeneinrichtungen und der Streifenelek- ness.
trodeneinrichtungen' parallelogrammfdrmig aus- 12. The monolithic crystal
filter according to   40   gebildet ist und die Elektroden der ersten 



claim  1, wherein the electrodes of said first
Elektrodeneinrichtungen, der zweiten Elektroden- electrode means, second
electrode means, and        einrichtungen und der
Streifenelektrodeneinrich- strip electrode means are coupled to one another
tungen weiterhin derart angeordnet sind, daB alle on one of said first and
second surfaces of the     Seiten parallel zueinander verlaufen und gegen-
substrate.                                     45   uberliegende Seiten die
gleiche vorbestimmte 13. The monolithic crystal filter according to
Linge aufweisen. claim 1, wherein the electrodes of said first and     6.
Monolithisches Kristallfilter nach Anspruch 5, second electrode means each
have two opposite       bei dem jede Elektrode der ersten Elektrodenein-
sides of a predetermined length.                    richtungen, der zweiten
Elektrodeneinrichtungen 50   und der Streifenelektrodeneinrichtungen eine
Patentansprfche                                     rechteckige Gestalt
hat. 7. Monolithisches Kristallfilter nach den An- 1. Verbessertes
monolithisches Kristallfilter mit  spruchen 1 oder 2, bei dem die
Streifenelek- einem vorbestimmten DurchlaBband und einer
trodeneinrichtungen eine Mehrzahl von Streifen-
Durchlalband-Mittenfrequenz, das Filter enthal-   55   elektrodenpaaren
aufweisen,  wobei  jades tend ein Piezoelektrisches Substrat (200) mit er-
Streifenelektrodenpaar eine Resonanzfrequenz sten und zweiten flachen,
parallelen Oberflachen    hat, die groBer ist, als die DurchlaBband-Mitten-
und einer vorbestimmten Grundfrequenz, die gro-     frequenz. Ber ist, als
die DurchlaBband-Mittenfrequenz, er-     8. Monolithisches Kristallfilter
nach den An- ste Elektrodeneinrichtungen, enthaltend ein Pear   60
spruchen 1 oder 2, bei dem  die Streifenelek- Elektroden (201, 21 1), die
auf den Oberflachen des  trodeneinrichtungen eine Mehrzahl von Streifen-
Substrats einander gegenOberliegend angeord-        elektrodenpaaren
umfassen,  wobei  jedes net sind und dazu eingerichtet sind, im wesent-
Streifenelektrodenpaar im wesentlichen die glei- lichen bei der
DurchlaBband-Mittenfrequenz in       che Resonanzfrequenz aufweist, die
grl3er ist, als Resonanz zu sein, zweite Elektrodeneinrich-   65   die
DurchlaBband-Mittenfrequenz. 5 ;.~~~~~~~~~~~~~~~~~~~~~~~~    '    j 9
0 057  191                      10 9. Monolithisches Kristallfilter nach
den An-     cristallographique pr6d6termine du substrat de sprichen 1 odor
2, eingerichtet, zur Verwendung     quartz. in einem FM-Signalempffanger
mit einem ZF-Teil        3. Filtre a cristal monolithique selon la revendi-
zum Ableiten eines ZF-Signals aus einem emp-        cation 2, dans lequel
les premieres electrodes, les fatgenen FM-Signal, wobei das monolithisches
5    secondes electrodes et les eleoctrodes on bande ,_Atallfilter im
ZF-Teil des FM-Signalempfingers   sont align6es par rapport A l'axe
cristallo- angeordnet ist, um das ZF-Signal zu filtern.        graphique
"Z' du substrat de quartz. 10. Monolithisches Kristallfilter nach Anspruch
4. Filtre a cristal monolithique selon  la 8, bei dem die ersten
Elektrodeneinrichtungen       revendication 2, dans lequel lea premieres
6lec- und die zweiten Elektrodeneinrlchtungen welter-   10   trodes, les
secondes electrodes et les electrodes hin dazu eingerichtet sind, in einem
vorbestimm-    en bando sont align6es par rapport A l'axe ten Obertonmode
in Resonanz zu schwingen.            cristallographique "X" du substrat de
quartz. 11. Monolithisches Kristallfilter nach den An-      5. Filtre a
cristat monolithique selon la revendi- sprschen 1, 2, 3, 4 odor 5, bei dem
jade Elektrode  cation 1 ou 2, dans lequel chacune des premieres der ersten
Elektrodeneinrichtungen, der zweiten,  5    electrodes, des secondes
electrodes, et des elec- Elektrodeneinrichtungen und der Streifenelektro-
trodes en bands eat formes en un parallelo- deneinrichtungen aus einem
elektrisch leitfihigen   gramme, et lea electrodes des premieres elec-
Material besteht, das auf don Oberflichen des       trodes, des secondese
lectrodes et des electrodes Substrata mit einer vorbestimmten Dicke nieder-
en bande sont on outre disposess de maniere quo geschlagen ist.
20   tous les c6tes soient paralleles entre eux et quo 12. Monolithisches
Kristallfilter nach Anspruch   les cbtes opposes aient la meme longueur
prede- 1, bei dem die Elektroden der ersten Elektroden-    termin6e.
einrichtungen, der zweiten Elektrodeneinrich-         6. Filtre & cristal
monolithique selon la revendi- tungen und der
Streifenelektrodeneinrichtungen      cation 5, dans lequel chacune des
premieres elec- miteinander auf den genannten ersten und zwei-   25
trodes, des secondes electrodes et des electrodes ten Oberflachen des
Substrats verbunden sind.        en bands a une forms rectangulaire. 13.
Monolithisches Kristallfilter nach Anspruch     7. Filtre a cristal
monolithique selon la revendi- 1, bei dem die Elektroden der ersten und
zweiten    cation 1 ou 2, dans lequel les electrodes en bando
Elektrodeneinrichtungen jeweils zwei gegenuber-     comprennent plusieurs
paires d'6lectrodes on liegende Seiten einer vorbestimmten Linge auf-   30
bande, chaque pair. d'electrodes en bando ayant weisen.
une frequence de resonance superieure  l la fre- quence centralo de bands
passante. 



Revendications                                        8. Filtre a cristal
monolithique selon la revendi- cation 1 ou 2, dans lequel les electrodes en
bands 1. Filtre a cristal monolithique perfectionne    35   comprennent
plusieurs paires d'electrodes on ayant une bande passante et une frequence
con-       bands, chaque pair. d'electrodes en bands ayant trale de band.
passante predeterminees, ledit        pratiquement la mime frequence de
resonance         4. filtre comportant un substrat piezo-electrique
qui est superieure a la frequence centrale de (200) avec une premiere et
une second. surfaces     bande passante. planes parallbles et une frequence
fondamentale   40  9. Filtre A cristal monolithique selon la revendi-
predetormines quo eat superieure A la frequence      cation 1 ou 2, destine
A etre utilise dans un recep- central. de bands passante, des premibres
elec-      tour de signaux modules en frequence compre- trodes comprenant
une paire d'electrodes (201,       nant une partie de frequence
intermediaire qui 211) disposess en opposition sur les surfaces du
developpe un signal de frequence intermediaire A substrat et agencies pour
resonner pratiquement   45   partir d'un signal module en frequence requ,
ledit A Ia frequencb centrale de la bands passante, des   filtre A cristal
monolithique etant dispose dans la secondes electrodes comprenant une
pairs            partie de frequence intermediaire du recepteur de
d'electrodes (205, 215) disposees en opposition     signaux en modulation
de frequence pour filtrer sur les surfaces du substrat A une distance
pr6de-  le signal de frequence intermediaire. terminee des premibres
electrodes et agenceos   50    10. Filtrea  cristal monolithique selon la
revendi- pour resonner pratiquement A la frequence con-      cation 8, dans
lequel lesdites premibres elec- trale de la bands passante, ledit filtre
etant on   trodes et lesdites secondes electrodes sont en outre caractbrise
par des electrodes en bande       outre agencees pour resonner dans un mode
comprenant une pairs d'electrodes (203, 213)         harmonique
predetermine. disposees en opposition sur les surfaces du sub-   s5  11.
Filtre a'cristal monolithique selon la revendi- strat entre les premieres
electrodes et les          cation 1, 2, 3, 4 ou 5, dans lequel chacune des
secondes electrodes, ayant une frequence de          premieres electrodes,
des secondes electrodes et resonance superieure A la frequence centrals de
des electrodes en bande esat constituee d'une bande passanto et etant
connectaes electrique-       matilre conductrice de l'electricite deposee
sur ment A la masse.                               60   les surfaces du
substrat sous une epaisseur pre- 2. Filtre A cristal monolithique selon la
revendi-  determinee. cation 1, dans lequel le substrat de cristal piezo-
12. Filtre A cristal monolithique selon la revendi- electrique eat en
quartz, et les premieres elec-     cation 1, dans lequel los electrodes
desdites trodes, les secondes electrodes et les electrodes    premieres
electrodes, desdites secondes elec- en band. sont alignses par rapport A un
axe   65   trodes et desdites electrodes en bande sont cou- 6~~~ . .jlsl,
1}1|1 *11  11|11il 11 II|    11                    0  057  191
12 pides entre elles sur rune de ladite premiere et de     premieres et
desdites secondes electrodes corn- la seconde surfaces du substrat.
porte chacune deux c6t6s opposes d'une Ion- 13. Filtre 3 cristal
monolithique selon la revendi-   gueur pr6dkterminie. cation 1, dans 1equel
Ias electrodes desdites 5 10 15 20 25 30 35 40 45 50 55 60 65 7    


