SPECI FI CATI ON Tl TLE OF THE | NVENTI ON MODULE Fi el d [0001] A certain aspect of
the present invention relates to a nodul e. Background [0002] Conmuni cati on
devi ces such as nobil e phones have w dened their functions including
connection to the Internet. To address the increase of comrunication data,
devel opment of technol ogi es such as LIE (Long Term Evol uti on)-Advanced has
been pronoted. In the LIE-Advanced system CA (Carrier Aggregation) is used
to obtain high throughput. For exanple, Inter Band Non Contiguous CAis a
technique to widen the band, increase the speed, and increase an anount of
data by sharing two or nore frequency bands such as an 800 M 1z band and a
2 CEl z band. For exanple, two signals such as a video and a sound or a
sound and data can be sinmultaneoyiiyridanen tted and received. O, two
signals may be simultaneously transmtted only, or simultaneously received
only. 10003]'Ilb support two pfrRsEThHEGNNEREYORANds, used are dupl exers
with different passbands and a swtch that swtches the dupl exers. This
enabl es to support comrunicati on ”ﬁk@?ﬂ gof two or nore countries and
areas. For exanple, International cation No. 2010/024376 discloses a
techni que that connects a resistance to a port of a switch using an FET
(Field Effect Transistor). Japanese Patent Application Publication No.
2008-4?@@9 di scl oses a nodule to which a switch and a diplexer are

connec Dupl exers are connected to a diplexer through the swtch. Thus,
S anal Byt L SLER A EORTHRGALL AN TRIRORSEAR aifadfans i L ed and reced ved.
100041For ‘exanpl e, two comruni cation systens are

simul taneously transmtted and received, two duplexers are coupled to the
di pl exer. Good frequency characteristics can be obtai ned by inpedance
natchlg%: %n a first signal of the two signals is transmtted and

recei v&d, Sone dupl exer is coupled to the diplexer. At this tinme, to block a

fS g?oggg@gﬁgal grgr%eﬁl\é\%tlto(ﬁ %ﬁg%%SLS%r 1'&?9 mglr) ie phTE]gs P gIe Rxﬁ&nﬁg th%\{/}vi f?li({%lolﬁgs a;?onﬁ?ie q
LR S i B BN PR L 1
o P PSR VB SFBARRER S5 L2, o

In the LTE-Advanced system, CA (Carrier Aggregation) is used to obtain high throughput.  For

example, Inter Band Non Contiguous CA is a technique to widen the band, increase the speed,

and increase an amount of data by sharing two or more frequency bands such as an 800 MHz

band and a 2 GHz band.  For example, two signals such as a video and a sound or a sound and

data can be simultaneously transmitted and received. Or, two signals may be simultaneously

transmitted only, or simultaneously received only.

{0003] To support two or more frequency bands, used are duplexers with different passbands

and a switch that switches the duplexers. This enables to support communication methods of

two or more countries and areas. For example, International Publication No. 2010/024376

discloses a technique that connects a resistance to a port of a switch using an FET (Field Effect

Transistor). Japanese Patent Application Publication No. 2008-48450 discloses a module to

which a switch and a diplexer are connected. Duplexers are connected to a diplexer through the



[ 0005] According to an aspect of the present invention, there is provided a
nmodul e including: a diplexer that includes a first termnal, a second
termnal, and a common term nal coupled to an antenna; a first switch that
is coupled to the first termnal, includes first ports, and selects, from
the first ports, and connects one port to the diplexer; a first duplexer
that is coupled to at | east one of the first ports; a second dupl exer that
is coupled to the second term nal and has a passband different froma
passband of the first duplexer; and a first inpedance portion that is
coupl ed to another port of the first ports. BRI EF DESCRI PTI ON OF THE

DRAW NGS [0006]FIG |1 is a circuit diagramillustrating a nodule in

accor dane Wrhfk @iéflélg f diﬁ%gp&oﬁm&%ﬁicaﬁﬂ\ g’xe(tjl%iﬁs by l%’t%sﬁlt@g adEr@eRegChemati c

views illustrating an operation of the nodul e; FI 3A and FIG 3B
are sc tic Y -1 N, QREE i 20n Hsi@ndREUhRI@hecdsiGOnpar at i ve
exanpl g; 0y Pt %mé/&qﬁhé%ﬁ%&g@ are lgﬁrlaaphggﬁlsl lustrating efr?aguency
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transmtted and recei ve and FI G 58 are graphs
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impedance. Or, a first end of the switch is grounded to enhance a switch off state. In such
cases, the impedance deviates from, for example, 50 Q, and thus it is difficult to match the

impedance of the diplexer having a port of which the impedance is designed to be 50 €2, and the

insertion loss may increase.

SUMMARY OF THE INVENTION
[0005] According to an aspect of the present invention, there is provided a module
including: a diplexer that includes a first terminal, a second terminal, and a common terminal
coupled to an antenna; a first switch that is coupled to the first terminal, includes first ports, and
selects, from the first ports, and connects one port to the diplexer; a first duplexer that is coupled
to at least one of the first ports; a second duplexer that is coupled to the second terminal and has
a passband different from a passband of the first duplexer; and a first impedance portion that is

coupled to another port of the first ports.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] FIG. 1 is a circuit diagram illustrating a module in accordance with a first

embodiment;



First Enbodi nent [0008] A first enmbodi nent connects an i npedance portion to
a port. FIG 1l is acircuit diagramillustrating a nodule 100 in accordance
with the first enbodi ment. 100091As illustrated in FIG 1, the nodule 100

i ncludes a diplexer 10, switches 12 and 14, duplexers 16 and 18, i npedance
portions 20 and 22, an integrated circuit (1C 24, and power anplifiers
(PA) 26. [00 10] The di plexer 10 includes a | owpass filter (LPF) 10a and a
hi gh-pass filter (HPE) 10b. The switch 12 includes five ports 13. The
switch 14 includes five ports 15. The dupl exer 16 includes a transmt
filter 16a and a receive filter 16b. The duplexer 18 includes a transmt
filter 18a and a receive filter 18b. The filter included in the dupl exer
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t hr oug ' 0d. A second end of the HPF 10b is coupled to a first
end ongﬁgﬁgaﬁkgﬁkﬁ%’through a termnal 10e. [0012]First ends of the
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FIG. 6A and FIG. 6B are graphs illustrating frequency characteristics in the first
embodiment; and

FIG. 7A and FIG. 7B are circuit diagrams illustrating examples of an impedance portion.

DETAILED DESCRIPTION
[0007] A description will be given of embodiments with reference to the drawings.
First Embodiment
[0008] A first embodiment connects an impedance portion to a port.  FIG. 1 is a circuit

diagram illustrating a module 100 in accordance with the first embodiment.

[0009] As illustrated in FIG. 1, the module 100 includes a diplexer 10, switches 12 and 14,
duplexers 16 and 18, impedance portions 20 and 22, an integrated circuit (IC) 24, and power
amplifiers (PA) 26.

[0010] The diplexer 10 includes a low-pass filter (LPF) 10a and a high-pass filter (HPF) 10b.
The switch 12 includes five ports 13.  The switch 14 includes five ports 15.  The duplexer 16
includes a transmit filter 16a and a receive filter 16b. The duplexer 18 includes a transmit filter

18a and a receive filter 18b. The filter included in the duplexer is, for example, a bandpass



end of the inpedance portion 22 is coupled to a port 15a of the five ports
15. The switch 14 selects, fromthe ports 15, and connects one port to the
di pl exer 10. The transmt filter 18a is coupled to the PA 26. The receive
filter 18b is coupled to the LNA 24b. Each of the inpedance portions 20 and
22 has an inpedance of 50 a [0014] The frequency of the passband of the

dupl exer 16 is lower than the frequency of the passband of the dupl exer 18.
The frequency of the passband of the transmt filter 16a differs fromthe
frequency of the passband of the receive filter 16b. The four dupl exers 16
have different passbands. The four duplexers 18 have different passbands.
The 1C 24 perfornms a signal processing such as up-converting and

down- ¢ é/rer hoge 7191%115@?1’/%4?4&1%“@ l&@nm@@&{n}glmré—mA?ﬂ@ anplify signals.

100151 e ant enna transmts and receives an RF signal. The diplexer 10
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passband of the duplexer 18. The frequency of the passband of the transmit filter 16a differs
from the frequency of the passband of the receive filter 16b.  The four duplexers 16 have
different passbands. The four duplexers 18 have different passbands. The IC 24 performs a
signal processing such as up-converting and down-converting. The PAs 24a and 26, and the
LNAs 24b amplify signals.
[0015] The antenna 28 transmits and receives an RF signal. The diplexer 10 outputs a
signal to one of the switches 12 and 14 in accordance with the frequency, and does not output it

to the other one. In addition, the diplexer 10 outputs a signal input from one of the switches 12

4



signal is transmtted and received and the 1113 signal is not transmtted
or received. The switch 12 selects the port 13 connected to the dupl exer

16. The switch 14 selects the port 15a connected to the inpedance portion
22, and connects it to the diplexer 10. Thus, the inpedance in the passband
of the LPF 10a when the HPF 10b is viewed fromthe antenna term nal 10c of
the di pl exer 10 can be nade to be high inpedance, and the insertion | oss of
the LPF 10a can be therefore reduced. [0020]FIG 2C illustrates a case in
which the LIB signal is transmtted and received and the LB signal is not
transmtted or received. The switch 12 selects the port 13a connected to

t he i npedance portion 20, and connects it to the diplexer 10. The switch 14
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simultaneously transmitted and received. The switch 12 selects the port 13 connected to the

duplexer 16, and connects it to the diplexer 10. The switch 14 selects the port 15 connected to

the duplexer 18, and connects it to the diplexer 10. Each of the impedance at the antenna 28

side, the impedance at the switch 12 side, and the impedance at the switch 14 side from the

diplexer 10 is, for example, 50 Q. The impedance in the passband is matched between the

antenna 28 and the duplexer 16 and between the antenna 28 and the duplexer 18.

[0019] FIG. 2B illustrates a case in which the LB signal out of the LB signal and the HB

signal is transmitted and received and the HB signal is not transmitted or received. The switch

12 selects the port 13 connected to the duplexer 16.  The switch 14 selects the port 15a



sinmul ation, the inpedance portions 20 and 22 were assuned to be a 2t-type
mat ching circuit. Wien the LB signal is transmtted and received, the
matching circuit is connected to the switch 14 at the HB side. At this
time, the inpedance of the matching circuit as viewed fromthe antenna
termnal 10c is configured to be high at the frequency of the LB signal.
Therefore, the LB signal hardly | eaks to the HPF 10b side. A signal of 915
MHz is included in the LB signal, and a signal of 1710 MHz is included in
the FIB signal. 10025]FIG 4A and FIG 4B are graphs illustrating frequency
characteristics when both the LB signal and the HB signal are

sinmul taneously transmtted and received (see FIG 2A). FIG 4A illustrates
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insertion loss of the HPF 10b can be therefore reduced. As illustrated in FIG. 2B and FIG. 2C,
even in a case in which only one of the LB signal and the HB signal is transmitted and received,
the impedance can be matched. As described later, when the impedance portions 20 and 22
include a reactance, the insertion loss can be further reduced.
[0021] A description will be given of a comparative example. The comparative example
does not provide the impedance portion 20 or 22.  FIG. 3A and FIG. 3B are schematic views
illustrating an operation of a module of the comparative example.
[0022] FIG. 3A illustrates a case in which the LB signal is transmitted and received and the
HB signal is not transmitted or received. The switch 14 does not select any of the ports 15.
Thus, the switch 14 is open or closed. The impedance at the switch 14 side from the diplexer
10 greatly deviates from the 50 Q. For example, when the switch 14 is open, the impedance
approaches infinity. When the switch 14 is closed, the impedance is close to zero. FIG. 3B
illustrates a case in which the HB signal is transmitted and received and the LB signal is not

transmitted or received. The switch 12 does not select any of the ports 13.  Thus, the



LB signal 915 -0.561 1710 -17.974 113 signal 915 -20. 255 1710

impedance at the switch 12 side greatly deviates from the 50 Q.

[0023] As illustrated in FIG. 3A and FIG. 3B, in the comparative example, when only one of
the LB signal and the HB signal is transmitted or received, it is difficult to match the impedance.
In the case of FIG. 3A, the signal reflected at the switch 14 may leak to the switch 12 and the
antenna 28. Thus, the insertion loss increases in the comparative example.

[0024] A description will be given of a simulation of frequency characteristics. In the
simulation, the impedance portions 20 and 22 were assumed to be a n-type matching circuit.
When the LB signal is transmitted and received, the matching circuit is connected to the switch
14 at the HB side. At this time, the impedance of the matching circuit as viewed from the
antenna terminal 10c is configured to be high at the frequency of the LB signal.  Therefore, the
LB signal hardly leaks to the HPF 10b side. A signal of 915 MHz is included in the LB signal,
and a signal of 1710 MHz is included in the HB signal.

[0025] FIG. 4A and FIG. 4B are graphs illustrating frequency characteristics when both the
LB signal and the HB signal are simultaneously transmitted and received (see FIG. 2A).  FIG,
4A illustrates frequency characteristics of the duplexer 16, and FIG. 4B illustrates frequency
characteristics of the duplexer 18.  The horizontal axis represents a frequency, and the vertical
axis represents insertion loss.  FIG. 5A and FIG. 5B are graphs illustrating frequency
characteristics in the comparative example. FIG. 5A illustrates frequency characteristics of the
duplexer 16 when only the LB signal out of the LB signal and the HB signal is transmitted and
received (see FIG. 3A). FIG. 5B illustrates frequency characteristics of the duplexer 18 when
only the HB signal out of the LB signal and the HB signal is transmitted and received (see FIG.
3B). The switch 14 is open in FIG. 5A, and the switch 12 is open in FIG. 5B.  FIG. 6A and FIG.

6B are graphs illustrating frequency characteristics in the first embodiment.  FIG. 6A illustrates



(3735 Conpar ati ve exanple LB signal 915 -0.514 1710 -18.9 HB signal 915
-17.908

frequency characteristics of the duplexer 16 when only the LB signal is transmitted and received
(see FIG. 2B). FIG. 6B illustrates frequency characteristics of the duplexer 18 when only the

HB signal is transmitted and received (see FIG. 2C). Table 1 lists insertion loss at 915 MHz and

1710 MHz.
[Table 1]
Signal Frequency [MHz] Insertion loss [dB]
915 -0.561
Simultaneous LB signal
1710 -17.974
transmission and
. 915 -20.255
reception HB signal
1710 -0.32
915 -0.514
LB signal
1710 -18.9
Comparative example
915 -17.908
HB signal
1710 -0.395
915 -0.509
LB signal
1710 -42.178
First embodiment
915 -21.075
HB signal
1710 -0.234

[0026] As presented in FIG. 4A through FIG. 6B and Table 1, in both the LB signal and the
HB signal, the first embodiment exhibits good frequency characteristics compared to the
simultaneous transmission and reception and the comparative example. That is to say, the
insertion loss in the passband is reduced, and the degree of suppression in the suppression band
increases. In addition, a steep attenuation pole is formed in the suppression band. This is
because the first embodiment can match the impedance as described above. In addition, the

impedance portion includes a reactance, and thereby the duplexers 16 and 18 can be optimized.



1710 -0.395 First enbodi nent LB signal 915 -0.509 1710 -42.178 HB si gnal
915

A detailed description will be given of this point.

[0027] The duplexers 16 and 18 are simultaneously adjusted in the simultaneous
transmission and reception. That is to say, the duplexer 16 is adjusted to pass the LB signal and
suppress the HB signal while the duplexer 18 is adjusted to pass the HB signal and suppress the
LB signal. The duplexers 16 and 18 affect each other. For example, when the duplexer 16 is
optimized, the frequency characteristics of the duplexer 18 deteriorate.  As described above,
there is a trade-off relationship between the duplexers.

[0028] In the first embodiment, when only the LB signal is transmitted and received, the
impedance portion 22 that optimizes only the duplexer 16 can be used. When only the HB
signal is transmitted and received, the impedance portion 20 that optimizes only the duplexer 18
can be used. This improves frequency characteristics in both the duplexers 16 and 18.

[0029] As presented in FIG. 4A, FIG. 5A, and Table 1, regarding the LB signal, the
comparative example exhibits good frequency characteristics compared to the simultaneous
transmission and reception.  As presented in FIG. 4B, FIG. 5B, and Table 1, regarding the HB
signal, the simultaneous transmission and reception exhibits good frequency characteristics
compared to the comparative example. This is because the effect of the switches 12 and 14
depends on the length of the wiring.  Although the illustration is omitted, when the switch 14 is
closed in the comparative example, the insertion loss of the duplexer 16 is -0.535 dB at 915 MHz.
When the switch 12 is closed, the insertion loss of the duplexer 18 is -0.258 dB at 1710 MHz.
Compared to the cases in which the switches are closed, the first embodiment exhibits good
frequency characteristics.

[0030] A description will be given of examples of the impedance portion.  To improve the

insertion loss, the impedance portion preferably includes a reactance. FIG. 7A and FIG. 7B are



-21. 075 1710 -0.234 100261As presented in FIG 4A through FIG 6B and
Table 1, in both the LB signal and the HB signal, the first enbodi nent

exhi bits good frequency characteristics conpared to the sinultaneous
transm ssion and reception and the conparative exanple. That is to say, the
insertion loss in the passband is reduced, and the degree of suppression in
t he suppression band increases. In addition, a steep attenuation pole is
formed in the suppression band. This is because the first enbodi nent can
mat ch the i npedance as described above. In addition, the inpedance portion
i ncludes a reactance, and thereby the duplexers 16 and 18 can be optim zed.
A detailed description will be given of this point. [0027] The dupl exers 16
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enbodi nent, when only the LB signal is transmtted and received, the

'Wedaﬁg@e&%u cif ARl tﬁé)éapgwo@%zpmdya Lchen Bl RY&IT idGofaabeThsed. Vihen
only the FIB signal is transmtted and received, the inpedance portion 20

that opthLZes;s Q&E cft%q 19;?:(9{ BX&r 138 a‘ﬁ@ﬂ'\qumﬂﬁﬁ%il iTBhSed "OAONRSdELFUENCY

characteristics dupl exers 16 and
FIG. 7B, the impedance portion may be a T-type LC circuit 36. Inductors L2 and L3 are

connected in series between the terminal 32 and the terminal 34. A first end of a capacitor C3 is
connected between the inductor 1.2 and the inductor L3, and a second end thereof is grounded.
The impedance portion may be a circuit other than the aforementioned circuits, and may be a
circuit including at least one of a capacitor and an inductor. The impedance portions 20 and 22
may be different circuits. The impedance portion may be an electric resistance of 50 Q.

[0032] The switches 12 and 14 are FET switches using an FET for switching. Signals
easily leak through the FET switch. The first embodiment can also reduce the leakage of the
signal in the FET switch. The number of duplexers may be changed as long as at least one
duplexer is coupled to the switch. A duplexer may be coupled to one of the terminals 10d and
10e of the diplexer 10 without the switch, and the switch may be coupled to the other one.  That
is to say, it is sufficient if at least one switch is included. An acoustic wave filter such as a
SAW filter, a boundary acoustic wave filter, or a Film Bulk Acoustic Resonator (FBAR) filter
may be used as a filter included in the duplexer.

[0033] Although the embodiments of the present invention have been described in detail, it
is to be understood that the various change, substitutions, and alterations could be made hereto

without departing from the spirit and scope of the invention.
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[ 0029] As presented in FIG 4A, FIG 5A, and Table 1, regarding the LB
signal, the conparative exanple exhibits good frequency characteristics
conpared to the sinultaneous transm ssion and reception. As presented in
FIG 4B, FIG 5B, and Table 1, regarding the NB signal, the sinultaneous
transm ssion and reception exhibits good frequency characteristics conpared
to the conparative exanple. This is because the effect of the switches 12
and 14 depends on the length of the wiring. Although the illustration is
omtted, when the switch 14 is closed in the conparative exanple, the
insertion | oss of the duplexer 16 is -0.535 dB at 915 MHz. Wen the switch
12 is closed, the insertion |loss of the duplexer 18 is -0.258 dB at 1710
MHz. Conpared to the cases in whichtQygisw tches are closed, the first
enbodi ment exhi bits good frequency characteristics. 100301A descri ption
will be given of exanples of the inpedance portion. To inprove the
insertion | oss, the inpedance portion preferably includes a reactance. FIG
7A and“ﬁgﬁ% %?T%éﬁ' circuit diagrams illustrating exanples of the inpedance
portion. 6 illustrated in FIG 7A, the inpedance portion is amtype
LC circuit 30, and includes an inductor Li, and capacitors Cl and C2. The
capacitors Cl and C2 are connected in series between a termnal 32 and a
termnal 34.;, Afir the i nductor LI is connected between the

capaci tor Cﬁ'and Ki@oﬁggggﬁ?%9$ , and a second end thereof is grounded.
The term nal LS. 1pl kt , terminal 34 is
opened. As iqﬁégkéé %§RW%%&%Z¥&$§TP léu%%%ggéﬂégﬁﬁg@?gghﬂﬁgvgggh2 T-type LC
circyiglég?t$gggﬁgors L2 and L3 are connected in series between the

term nal And“the ternminal 34. Afirst end of a capacitor C3 is connected

bet ween the Aﬁr%y sC\xgl h tffag i &0 fela':f‘o lhréq'{']r%ttgjl’ninlm?f,’ in@0 esq“l'%gj%(r}?,dang@g étaq{cﬁﬁ)f IS
grounded. The |npedhnce porplon nay be a circul of hdr tHan f he

aforen&pt' neq ciécui%% %erp&%hggiﬂm%;rcuit i ncluding at | east one of a
capaci 6r'' 8l%ﬁn|ﬁﬁﬁhf89. Hhe | npedanceé portions 20 and 22 nmay be
different cirgujts, The jnpedance rtion electric resistance of
50 U, [0032]al'ﬁr(§{ lieenbel TE0GHA S P R0y Oﬁﬁ?%ﬁsgﬁggs’usi ng an FET for
switching. Sign | .eak

I il h h the FET sw t¢h, fi d
can al so redt S&Fﬁ$ﬁﬁgéﬁéégsS?Wiﬁgggﬁb%%?ﬁ%%“?ﬂ%%%é$a%%%¥gﬁwh$ﬁ%xHﬁgge:ng?t
duplexgrs naé#gﬁ%gpﬁ§3%§8%§8%%ﬂgﬁas at | east one duplexer is coupled to the

switch."R % to one of the terninals 10d and 10e of
the diplexer 10 without the sw.tch, the switc be .coupl ed to the
other e - ThAR Paepghts zoHen T QuypRdy BEndf PoL BT R BEnE s ten s

i ncl uded. An acoustic wave filter such as a SAWfilter, a boundary acoustic
wave filter, or a FilmBulk Acoustic Resonator (FBAR) filter may be used as

a filter inc uded,ﬁg th duglgxer 1@03%1ﬁléhou h the enbodi nents of the
present invefiti on HEVROBERAFCHING P QH i nUHBF P8 s to be under st ood
that the various@ghan e substltutions

%nd al ergtions %8“'8 be made
hereto wi t hotiteCOubRY T iBRt T CipleAdo Bsispiand el Jpeuds SEadiPRUE AT on.
selects, from the second ports, and connects one port to the diplexer; and
a second impedance portion,
wherein the second duplexer is coupled to the second terminal through at least one of

the second ports, and

the second impedance portion is coupled to another port of the second ports.

3. The module according to claim 1 or 2, wherein
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CLAIMS \Alliat is claimed is: 1. A nodul e conpri sing: a di pl exer
that includes a first termnal, a second termnal, and a common term na
coupl ed to an antenna; a first switch that is coupled to the first
termnal, includes first ports, and selects, fromthe first ports, and
connects one port to the diplexer; a first duplexer that is coupled to at
| east one of the first ports; a second dupl exer that is coupled to
the second term nal and has a passband different froma passband of the
first duplexer; and a first inpedance portion that is coupled to another
port of the first ports. 2. The nodul e according to claim11, further

conpri si ng: a second switch that is coupled to the second term nal
i ncl udes squg sPﬂﬁe%am%gﬁmﬁﬁhﬁﬁﬁ aﬁ&&%ﬁ&@e second ports, and connects one
port to the di r; second i npedance portion, wherein the

second duplexer is coupled to the second term nal through at |east one of
the second ports, and the second inpedance portion is coupled to another

port of the‘Eeconqhgor%uhzgungﬂgtggg%lg\%%Sgﬁdlng to claiml1 or 2, wherein

the first impedance portion includes at least one of an inductor and a capacitor.

5. The module according to any one of claims 2 to 4, wherein
the first switch selects a first port connected to the first impedance portion from the first
ports when the second switch selects a second port connected to the second duplexer from the

second ports.

6. The module according to any one of claims 2 to 5, wherein
the first switch selects a first port connected to the first duplexer from the first ports
while the second switch selects a second port connected to the second duplexer from the second

ports.

7. The module according to any one of claims 2 to 6, wherein

the second impedance portion includes a reactance.

8. The module according to claim 7, wherein

the second impedance portion includes at least one of an inductor and a capacitor.

9. The module according to any one of claims 1 to 8, wherein

the first switch includes an FET.
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the first inpedance portion includes a reactance. 4. The nodul e according
to claim 3, wherein the first inpedance portion includes at |east one of an
i nductor and a capacitor. 5. The nodul e according to any one of clainms 2
to 4, wherein the first switch selects a first port connected to
the first inpedance portion fromthe first ports when the second sw tch

sel ects a second port connected to the second dupl exer fromthe second
ports. 6. The nodul e according to any one of clains 2 to 5, wherein

the first switch selects a first port connected to the first duplexer from
the first ports while the second switch selects a second port connected to
the second dupl exer fromthe second ports. 7. The nodul e according to any
one of clainms 2 to 6, wherein the second i npedance portion includes a
reactance. 8. The nodul e according to claim7, wherein the second

i npedance pojgd i on ﬁlx@%dﬂﬂ%o@érdin@@?gn}?&ﬁ o@fclaﬁft?s ? pAIGHRRi@Nd @ capaci tor.

The nodul e according to any one of Clains | to 8, wherein the first switch

i ncl udes antﬁg;xmléthJhﬁdHEg%h pgccording to any one of clains 2 to 8,
wherein the second swtch includes an FET.
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