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(57) Abstract: In a SAW device comprises a SAW chip bearing a SAW transducer arranged within a first signal line parasitic signals
due to higher harmonics of the operating frequency of the SAW devices are electrically eliminated by compensating means comprising
at least one second signal line having means for producing a cancelling signal different in sign or phase to the parasitic signal, or a shunt
line to electrically connect the SAW transducer to a back side metallization of the SAW chip.
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Description

SAW device with suppressed parasitic signal

In acoustic filters as commonly used in modern communication
devices such as mobile phones non-linearities can arise.
These non-linearities produce parasitic signals such as
second and higher harmonics and mixed products that may cause
problems in signal processing like filtering, selectivity or

isolation for instance.

In SAW devices, the second harmonics, referred to as H2, 1is
correlated to a bulk wave that produces a signal at a twofold
of the used passband or resonance frequency of the device.
Due to its non-linearity this excitation is undesired in
filter applications and therefore, many attempts have been
made to suppress this excitation. Notwithstanding the
foregoing, this non-linearity has been used in technical

applications such as convolvers.

Some of the attempts are directed to damping the waves at the
back side of the respective SAW chip or to filter them out by
a sophisticated filter technology. However, no solution has
been found that is usable to effectively suppress H2

harmonics in SAW devices of different design.

Hence, it is an object of the present invention to provide a
SAW device that can effectively suppress second harmonics H2

and related mixed products.

This and other objects are met by a SAW device according to
claim 1. Advantageous and developed embodiments can be taken

from further claims.
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A SAW device comprises a SAW chip that is a piezoelectric
body bearing a SAW transducer on a top surface thereof. The
transducer is adapted to work with an operating frequency of
the device that usually complies with a resonance frequency
of the transducer. The transducer may be part of a filter
circuit and is arranged within a first signal line. Besides
features adapted to operate at the operating frequency, the
invention provides compensating means that are connected to
the signal line or are arranged in the signal line to
electrically eliminate non-linear parasitic signals that

occur at frequencies different from the operating frequency.

The compensating means comprise
— at least a second signal line having means for
producing a cancelling signal different in sign or
phase to the parasitic signal, or
— a shunt line to electrically connect the SAW transducer

to a back side metallization of the SAW chip, or

— a shunt element that makes a short circuit to ground at
a frequency where the parasitic signal has to be
suppressed, e.g. at about double the resonance

frequency for H2 suppression.

In all cases mentioned above the parasitic signal is
suppressed in an electrical way either by combining and
cancelling the parasitic signal with a symmetrical signal of
different sign or by shorting two metallizations carrying the

parasitic signal.

A simple solution for the first case is to provide a second
signal line having identical components like the first signal

line and to combine both signal lines with a mutual phase

difference at the parasitic frequency of m. Such a phase
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difference may be achieved by inserting a phase shifter into

at least one of the signal lines.

A single phase shifter requires producing a phase shift of =,
while two or more phase shifters need to add their phase
shifts up to a mutual phase difference of =m or more general
of (2n+l1) m where n is an integer. A possible solution

combines a +m/2 and a —=w/2 phase shifter.

A simple solution according to the second case comprises an
ordinary conductor line as a shunt line to connect one of the
two electrodes of the SAW transducer to a metallization that
is arranged on the back side of the SAW chip. Such a shunt
line prevents building-up of a voltage between the backside
and the transducer on the top surface. Such a voltage may be
the result of the parasitic bulk wave according to the second
harmonics H2. The bulk wave is reflected at the back side
such that a standing wave builds up. This bulk wave produces
unwanted signals at different frequencies dependent on the
resonant cavity and thus, dependent on the thickness of the
SAW chip. Thereby a potential difference arises and a signal
may be measured between the both surface i.e. between the
metallization thereon like transducer and back side
metallization as long as not shorted. Shorting these
metallizations eliminates the voltage and suppresses the
resulting parasitic signal. It is necessary that the backside
metallization is floating and thus has no connection to

ground or a signal source.

The back side metallization may be a continuous metallization
covering the total area of the back side of the SAW chip.
However, it is preferred to structure the back side

metallization by separating and electrically isolating
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different partial areas thereof. Each area is opposite to
just one single element on the top surface for instance
opposite to the transducer. A partial area may be restricted
in its lateral dimensions to the area of the respective top

surface element.

According to a further embodiment, a shunt resonator having a
resonance freguency at or near the parasitic frequency is
arranged in the shunt line and the shunt line is connected to
a ground potential. Thereby signals at the parasitic
frequency according to the resonance frequency of the shunt
resonator are shorted, while signals at the operating

frequency not or only negligibly affected.

The shunt resonator may be embodied as SAW resonator. Then it
can be formed on the top surface of the SAW chip as a further

metallization.

Alternatively the shunt resonator may be a BAW resonator or a
resonator embodied in another technology in the form of a

separate device.

In the first case (first embodiment), two or more second
signal lines are connected in parallel to the first signal
line. Each of the first and the at least one second signal
lines comprises the same components such that the amplitudes
of the useful signal as well as of the parasitic signals are
the same in each signal line. A phase shifter is arranged in
at least one of the signal lines, and is adapted to shift the
phase of the parasitic signal in the least one second signal
line relative to the first signal line such that the
parasitic signals cancel each other due to their phase

difference. The useful signals due not suffer the phase shift
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and hence, are interfering constructively and add their

amplitudes.

In a simple solution, the phase shifter is embodied as a SAW
resonator having a resonance frequency at or near the
parasitic frequency. The SAW resonator can be arranged on the

top surface of SAW chip of the SAW device.

According to a further embodiment, the signal line comprises
a resonator that is cascaded. This means that the single
original resonator is replaced by a parallel circuit of two
series circuits of two resonators respectively. In such a
series circuit a phase shift can be achieved if mutually
detuning the two resonators against each other. By detuning
the two series circuits in a direction opposite to each other

a phase shift between the two series circuits results that

can be set to m at the parasitic fregquency.

As most of today’s filter circuits comprise a cascaded
resonator the inventive solution does not require any
additional component, space, chip area, of effort relative to

the state of the art.

In another embodiment, the phase shifter can be embodied as a
symmetric pi member of impedance elements chosen from
capacitances and inductances. But each other circuit that
causes a phase shift is possible too. The phase shifter may
be formed as discrete device circuited within the respective
signal line. Further, the impedance elements of the phase
shifter may be integrated in a carrier substrate that is part
of the package of the SAW chip or its housing. The phase
shifter works in a small freguency band such that signals at

the operating frequency are not affected.
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In the second case (second embodiment) the shunt line may be
guided through the SAW chip and can be embodied as a via or a
through contact. Alternatively, the shunt line comprises a
line conductor that is guided over and around an edge of the
SAW chip. Further, the shunt line may have a section that is
formed by a housing in which the SAW chip is arranged in. The
shunt line may be formed even in total by the housing. Then,
one electrode of the transducer needs to be connected to the
housing and the housing needs to be grounded. Independent
therefrom the back side metallization may be grounded too

such that electrode the back side metallization are shorted.

A further method that can additionally suppress the building
up of a standing wave by parasitic bulk wave excitation is to
structure the back side in a manner that achieves a
dispersion of the bulk waves impacting onto the back side.
Thereby, delayed (reflected) signals can be suppressed. The
structuring can comprise a surface treatment of the
piezoelectric chip or a structuring of the back side
metallization. The last case can be realized with much lower
effort than a surface treatment by roughening, sawing,

sandblasting or etching.

At last, the proposed methods for suppressing parasitic
signals of the mentioned art can be combined in every
arbitrary combination. Especially, first and second
embodiment do not mutually influence each other and can be
implemented in parallel. Thereby, parasitic signals of
different frequencies can be cancelled or suppressed when
using respective frequency selective phase shifters in first
and second signal line and/or when implementing shunt lines

that are frequency selective as already explained above.
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The invention can be used to suppress parasitic signals
originating from other parasitic effects like from third
harmonics H3. In this case, the fregquency selective elements
(phase shifters and/or shunt elements) should be optimized to
the frequency of the third harmonics that is 3f where f is
the operating frequency of the SAW device or the filter

circuit.

According to different embodiments the SAW device may be or

comprise a ladder type filter, a DMS filter or a resonator.

The concept of the shunt element of the third embodiment is
not limited to SAW filters. Hence, the idea of providing a
short circuit to ground selectively for signals of a
frequency to be suppressed like H2 can be applied in other
filter techniques as well, e.g. in BAW filters. Even at
filters that do not use acoustic signals like LC filters for
example the inventive shunt element can be used in addition

to the known filter elements.

In the following the invention is explained in more detail
with reference to concrete embodiments and the accompanied
figures. The figures are schematically only and not drawn to
scale. Same elements or elements of the same function are

referenced by the same reference symbols.

Figure 1 shows different examples according to the first

embodiment

Figure 2 shows an example according to the second embodiment
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Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

3 shows different examples for filter circuits as

those used in first and second embodiment

4 shows a cross sectional view of an arrangement with

two SAW chips according first embodiment

5 shows a cross sectional view of a SAW chip according

second embodiment

6 shows a cross sectional views of different SAW chip

with a shunt line according to the second embodiment

7 compares chip areas that are necessary for forming a
resonator of the art and a signal line according to

the first embodiment

8 shows a SAW filter according to the invention

including a shunt resonator

9 compares two transfer functions of a filter circuit
with and without an inventive shunt line according

to the second embodiment
10 shows an enlarged section of the S12 matrix element
of the same filter circuit according to the second

embodiment

11 explains the excitation of parasitic bulk waves in

a SAW device at an H2 freguency

11 shows a schematic view of a cross-section through a

SAW device. Interdigital transducers comprising transducer

fingers TRF are arranged on the top surface of a
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piezoelectric chip CHP. In a normal finger transducer the
transducer fingers TRF are arranged in a mostly regular
pattern of m/2. At the resonance frequency f an applied RF
signal causes a deflection of the transducer fingers such
that the fingers are alternatingly moving upward and
downward. At a harmonic frequency of the transducer at a
frequency of 2f a synchronous movement of all transducer
fingers can be regarded as shown in Fig. 11. Such a
synchronous up and down movement of all transducer fingers
causes a bulk wave that travels versus the back side of the
chip CHP to be excited. At the back side of the chip CHP a
back side metallization BSM may be applied. In either case
the bulk waves BWV are reflected at the back side to form a
reflected wave RWV. The reflected wave travels upward to the
top surface and may be reflected again at the top surface.
Thereby, a standing wave builds up forming a resonance like
in a bulk wave resonator. The bulk wave yields parasitic
signals at all frequencies fulfilling the resonance
conditions for a standing wave in a cavity of a length h
where in the figure, h is the distance between transducer
finger TRF and back side metallization BSM. The parasitic
signal can be taken as a potential difference between the

back side metallization BSM and the transducer fingers TRF.

It is an object of the invention to suppress these parasitic
signals whose origin is a second harmonic vibration of the

transducer.

Figure 1 shows different arrangements that can meet this

object according to the first embodiment. Figure 1 shows at
a) a signal line that is split in two symmetric signal lines
SL1 and SL2 that are circuited in parallel between an input

IN and an output OUT. Each of the two signal lines SL
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comprises a regpective first or second filter circuit FC1 and
FC2 that are identical and, hence, are operating in the same
way. Without further means these two signal lines SL would
constructively add their amplitudes at the output OUT.
According to the invention, a phase shifter PS2 is inserted
between one of the filter circuits FC and the output. In the
figure the phase shifter is inserted in the second signal
line SL2. The phase shifter PS2 causes a phase shift of n for
the frequency of the parasitic signal. Preferably, the phase
shifter PS2 is set to provide a phase shift at least for the
frequency of the second harmonics. As a consequence, the
signals in the two signal lines SL1 and SL2 interfere at the
output OUT, thereby cancelling each other. This way, the
parasitic signal can be eliminated in total. Signals of the
operating frequency that is used by the filter circuit are
not affected by the phase shifter PS due to the limited

bandwidth at which the phase shifter operates.

The variant b) differs only slightly from variant a) by the
fact that the phase shifter PS2 is arranged between input IN
and second filter circuit FC2. The interchanged sequence
achieves the same result as variant a) and also yields a

complete cancellation of the parasitic signal.

According to variant c) the claim phase shift of © between
the two signal lines SL at a frequency to be suppressed is
achieved by a first phase shifter PS1 arranged in the first
signal line SL1 and a second phase shifter PS2 arranged in
the second signal line SL2. The two phase shifters PS1 and

PS2 cause a phase shift in a mutually opposite direction such
that at the output OUT a total phase difference of m and a
cancelling of the parasitic signal is achieved. If the

parasitic signal to be suppressed has a frequency of 2f where
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f is the ground mode of the filter the ground mode shows a
phase difference of +/- m/4. First phase shifter PS1, for
instance, may cause a phase shift of +m/2 and can be combined
with a second phase shifter PS2 causing a phase shift of -m/2
adding to a total phase difference between the two signal
lines of m at the fregquency of the parasitic signal to be

suppressed.

Variant c¢) can be extended to variant d) comprising a
parallel circuit of n signal lines SL1 to SLn that are
circuited in parallel. All of the n signal lines SL comprises
the same filter circuit like first filter circuit FC1 and a
phase shifter PSn. The phase shifters PS are selected to
cause at the output OUT a respective phase shift at the
parasitic signal frequency such that all frequency components

of the parasitic signal frequency cancel out.

Figure 2 shows an arrangement according to a second
embodiment. A filter circuit FC is arranged in a signal line
SL between an input IN and an output OUT. The signal line and
the filter circuit FC are arranged on the top of the SAW
chip. Onto the back side of the SAW chip a back side
metallization BSM is applied opposite to the elements of the
filter circuit FC. In the figure, the back side metallization
BSM is depicted as a conductor line that can assume a
potential due to a polarization of the piezoelectric material
that is caused by a parasitic wave like the second harmonic.
According to the second embodiment, the invention proposes to
circuit a shunt line SHL between the signal line SL and the
back side metallization BSM. The shunt line can be arranged
near the components of the filter circuit FC that is at a
location where a maximum potential difference between the

filter metallization at the top side and the backside
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metallization can build up. By the shunt line SHL the built-

up potential equalizes by shorting and is hence eliminated.

According to a further development, further shunt lines SHL
may be arranged at other locations between the signal line SL
and the back side metallization BSM. This may be necessary in
cases where the back side metallization BSM is separated in
partial areas that are electrically isolated against each
other. Then, each isolated partial area of the back side
metallization BSM can be connected to the signal line by a

respective shunt line SHL.

Figure 3 shows five different examples of circuits FC or of
components of a filter circuit to which the invention may be
applied. Figure 3A depicts a schematic filter circuit FC
circuited in the signal line between an input and an output.
The filter circuit may comprise different elements that are
electrically or acoustically connected in series. Figure 3B
shows as a necessary component of such a SAW filter circuit
FC an interdigital transducer TRD that is circuited within
the signal line. Another component of a filter circuit FC may
be a resonator RES schematically shown in Figure 3C. A
transducer as shown in Figure 3B may be part of a resonator,
a DMS filter or another longitudinally coupled resonator
filter shown in Figure 3D. As an example, the resonator shown
in Figure 3C may be part of a resonator filter that is part
of a ladder-type arrangement according to figure 3E
comprising a series resonator arranged in the signal line and
a parallel resonator arranged in a parallel branch that

connects the signal line to a ground potential.
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Each filter circuit FC may comprise other components too that
may be a combination of the shown examples or may comprise

other elements that are not depicted in figure 3.

Figure 4 shows an example according to the first embodiment
and realized like the filter circuit according to Figure 3E.
As shown in Figure 1A the filter circuit FC comprises a first
signal line SL1 and a second signal line SL2 circuited in
parallel between an input IN and an output OUT. In each of
the signal lines SL a series resonator SR is circuited in
series. Further, a parallel resonator PR is circuited in
parallel between a respective signal line SL and a ground
potential GND. For simplification purpose each of the
resonators SR, PR is depicted schematically by three
transducer fingers only that are interdigitated. First and
second filter circuits are depicted with a separate chip each
that is a first chip CHPl and a second chip CHP2. As this is
for a better understanding only, a real arrangement
preferably comprises only one chip on which the two signal
lines and the respective components thereof are arranged. A
phase shifter PS2 is arranged in the second signal line SL2
between the respective series resonator SR and the output
OUT. Alternatively, the phase shifter PS2 may be arranged
between input IN and the series resonator SR. The phase
shifter is adapted to cause a phase shift of w for signals of
the parasitic frequency. The band width of the phase shifter
PS is selected such that a signal at the operating frequency

is not affected in its phase by the phase shifter PS.

Figure 5 shows a further variant of the invention according
to the second embodiment. Here, the shunt line SHL that is
schematically depicted in Figure 2 comprises a shunt

resonator SHR circuited between the signal line SL and a
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ground potential. The shunt resonator SHR is different from
any resonator arranged in the signal line by its resonance
frequency which at or near to the fregquency of the parasitic
signal. As a result of this arrangement, the shunt line
including the shunt resonator SHR is active only for
frequencies near the resonance frequency of the shunt
resonator. Hence, the shunt line is a frequency-selective for
the parasitic signal only. Such a shunt resonator SHR may be
advantageously be used in a resonator filter according to
Figure 3E and may hence be embodied as a further resonator on
top of the SAW chip CHP. Alternatively, the shunt resonator
SHR may be a separate device that is connected only
electrically between signal line and ground GND. The separate
device may be any type of resonator like a SAW resonator,
bulk acoustic wave resonator or a resonator in another
technique, for example an LC resonator. The shunt resonator
SHR may be connected to the same ground line GND that the
parallel branch with a parallel resonator therein is

connected to.

Figure 6 shows three examples of how to realize shunt line
and backside metallization. In Figure 6A the shunt line SHL
connects the signal line, part of which is depicted in the
figure as a transducer, and a back side metallization BSM on
the opposite surface of the chip CHP. The shunt line SHL is
conducted partly on the top surface, guided around the upper
edge, along the side surface and around the bottom edge of

the chip CHP.

Figure 6B shows an example where the shunt line is realized
as a via connecting a metallization on the top surface with a
back side metallization BSM on the bottom surface or a back

side of the chip CHP. The via can be embodied as a through-
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going hole through the chip CHP that is metallized at least
at its side walls or that is totally filled with an
electrically conducting material. The via VIA extends from
the metallization on the top surface to the opposite surface

of the chip CHP under the back side metallization BSM.

If a SAW chip CHP has several transducers or several other
filter components arranged on the top surface it is possible
to provide at least one further via connecting the other
component with the back side metallization BSM. Though the
back side metallization BSM is depicted as a unitary layer
covering the entire back side of the chip CHP, it may be
advantageous to structure the back side metallization and
restrict each partial area of the back side metallization to
the opposing area of the transducer to which the back side

metallization is connected by the shunt line.

Figure 6C shows a variant where the shunt line is at least
partially realized by a metallization of a housing or of the
package the chip is enclosed in. Inside the package, the chip
CHP is mounted in a flip-chip arrangement onto a carrier that
is, for instance, a printed circuit board. The package for
the chip comprises a covering layer applied onto the chip and
connecting or sealing to the surface of the carrier such that
a cavity is enclosed and sealed between the chip and the
carrier. The covering layer comprises a shaping material and
at least an electrically conducting layer allowing to use the
covering layer as a shunt line SHL. Inside the carrier the
signal line needs to be connected with the electrically
conducting layer forming the shunt line. By this the signal
line is shorted to the back side metallization BSM. In this
example, the said covering layer must not be connected to

ground. Alternatively, a second conducting covering layer is
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present above the housing to connect the housing to ground

without shorting at same time the shunt line to ground.

Figure 7 compares the necessary chip areas of a resonator RES
and a filter circuit according to the first embodiment of the
invention. A single resonator working with acoustic waves can
be substituted by a cascaded resonator to achieve a higher
power durability thereby enhancing the lifetime of the
resonator. Cascading a single resonator RES means that it is
necessary to provide a series connection of a first resonator
and a second resonator, each having double the resonator area
or capacity like the original single resonator. Doubling the
area or capacity of the cascaded resonator can be achieved by
circuiting in parallel two series circuits of a first and a
second resonator, each of first and second resonator having
the same area like the original single resonator. Figure 7B
shows a signal line that is split into two parallel lines
that are connected at their two outermost ends. In each
partial signal line two resonators are connected in series.
Hence, replacing the single resonators as shown by figure 7A
by four resonator circuited as shown in Figure 7B gives a
cascaded resonator having the same properties as the single
resonator but having an enhanced power durability and reduced

non-linearity as known from the art.

Figure 7C shows such a cascaded resonator that split into two
signal lines and provided with a phase shifter PS in each of
the two signal lines. The two phase shifters are shifting the
phase of a respective parasitic signal line in a direction
opposite to the direction in the other signal line. By this,
a phase difference of about m can be achieved that is
effective only for frequencies according to the parasitic

signal. As can be seen the necessary chip area for realizing
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the invention according to the first embodiment is only

slightly greater than the chip area for a cascaded resonator.

Another solution that requires no additional chip area is
already indicated in Figures 7B and 7D. The resonators are
referenced by different indices meaning that the two
resonators differ slightly. The two series connected
resonators are mutually shifted in their resonance

frequencies such that a resonator RESp and a resonator RESp

have different resonance frequencies. In the regpective other
signal line the sequence of the A-referenced resonator and
the B-referenced resonator is interchanged. The frequency gap
between a regpective pair of two series connected resonators
is chosen such that a phase shift results for the partial
signal line that is effective for the frequencies of the
parasitic signal. In the respective other signal line and due
to the interchanged segquence of the different resonators, the
respective phase shift is effective in the other direction.
Hence, by properly selecting the frequencies of the two
resonators in each partial signal line of Figure 7B the same
effect can be achieved as the arrangement shown in Figure 7C.
However, no additional area for a phase shifter is regquired
as phase shifting can be achieved here without implementing
further components. Similarly and according to Figure 7D
resonators with different frequencies are used in different
signal lines but identical resonators are used within one of

the signal lines.

Figure 8A and 8B show two exemplary solutions that provide
improvement of properties relative to comparable filter
circuits without the invention. Figure 8A shows a T-section
of a ladder-type arrangement comprising a first and a second

series resonator SR1 and SR2 that are connected in series
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within the signal line. Between the two series resonators a
first and a second parallel resonator PR1, PR2, each arranged
in a parallel branch of the circuit, are coupled to the
signal line. Between the second parallel resonator PR2 and
the second series resonator SR2 a parallel branch is coupled
between the signal line and ground. In this branch, a shunt
resonator SHR is arranged whose frequency is selected to be
about 2f if the parasitic H2 signal has to be suppressed. If
H3 has to be suppressed, the frequency is about 3f and so
forth. The two series resonators SR as well as the two
parallel resonators form a ladder type arrangement to provide

a pass band at a frequency of f.

Figure 9A shows the amplitude of the second harmonics that
produces peaks at a frequency of about 2f. The graph
belonging to the structure shown in Figure 8A is depicted as
curve 2. As a reference, curve 1 shows the amplitude of the
second harmonics of a structure similar to that of Figure 8A
but having the shunt resonator omitted. It can easily be seen
that the highest signal at about 1870 MHz is reduced by at
least 5 dB. This is a result of the shorting of signals

according to the invention.

This non-linearity can further be reduced by a structure
according to figure 8B. Figure 10 depicts the amplitude of
the parasitic signal H2 only and shows the improvement when
comparing curve 2 (according to the improvement of figure 8B)
to curve 1 (according to the structure of figure 8A as
discussed above). The amplitude of the parasitic H2 signal at

a frequency of about 1875 MHz is substantially reduced.

The invention has been explained by reference to a limited

number of concrete embodiments but is not restricted to these
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embodiments. Variations and combination of features depicted
in single features are regarded to fall under the scope as

well. The scope of the invention shall only be limited by the

claims.
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SHL
SHR
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bulk wave
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filter circuit

ground connection
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output (of the signal line)
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phase shifter
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reflected waves
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shunt resonator
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Claims

1. SAW device comprising

— a SAW chip (CP) bearing a SAW transducer adapted to work
with an operating frequency and being arranged within a
first signal line,
— compensating means connected to the signal line to
electrically eliminate the non-linear parasitic signal
wherein the compensating means are comprising
— at least one second signal line (SL2) having means for
producing a cancelling signal different in sign or
phase to the parasitic signal, or

— a shunt line (SHL) to electrically connect the SAW
transducer to a back side metallization (BSM) of the
SAW chip, or

— a shunt resonator (SHR) to electrically connect the SAW
transducer to a ground potential at a frequency of the

parasitic signal to be suppressed.

2. The SAW device of claim 1,

— wherein a backside metallization (BSM) is arranged on the
back side of the SAW chip (CHP) opposite to the transducer

— wherein the transducer comprises a first and a second

electrode

— wherein one of first and second electrode is connected to

the backside metallization (BSM) via the shunt line (SHL).

3. The SAW device of one of the foregoing claims,
— wherein a shunt resonator (SHR) having a resonance
frequency at or near the parasitic frequency is coupled

between a signal line of the SAW device and ground.
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4. The SAW device of one of the foregoing claims, wherein the

at least one second signal line (SL2)

— comprises a phase shifter (PS) or accomplishes a phase
shift

— 1is connected in parallel to the first signal line (SL1)

— provides a useful signal at the operating frequency and a
cancelling signal at the parasitic frequency that is equal
in amplitude but different in sign or phase to the

parasitic signal.

5. The SAW device of one of the foregoing claims, wherein a
phase shifter (PS1, PS2) is arranged in the first signal line
(SL1) and each of the at least one second signal line (SL),
wherein the cancelling is effected by interference of all

first and second signal lines.

6. The SAW device of one of the foregoing claims,

— wherein a first and a second signal (SL1,SL2) are
circuited is parallel, each signal line comprising a
series circuit of a first and a second resonator (RES)

— wherein the first resonator (RESa) is shifted in its
resonance frequency relative to the second resonator
(RESg) such that a phase shift having a magnitude of mw/2
results at a fregquency of the parasitic signal that is
preferably the second harmonics

— wherein the sequence of first and second resonator (RES)
is interchanged in the first and second signal line
(SL1,SL2) such that the two resulting phase shifts of
the two signal lines at the frequency of the parasitic

signal add to =.
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7. The SAW device of one of the foregoing claims, wherein the
phase shifter (PS) is embodied as a resonator (RES) having a

resonance fregquency at or near the parasitic frequency.

8. The SAW device of one of the foregoing claims, wherein the
phase shifter (PS) is embodied as a SAW resonator that is

arranged on the SAW chip of the SAW device.

9. The SAW device of one of the foregoing claims, wherein the
shunt line is embodied as a via (VIA) conducted through the

SAW chip (CHP).

10. The SAW device of one of the foregoing claims, wherein
the shunt line (SHL) comprises a section that is formed by a

housing wherein the SAW chip (CHP) is arranged.

11. The SAW device of one of the foregoing claims, embodied

as a ladder type filter, a DMS filter or a resonator.
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