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The present invention relates to an antenna switching
apparatus for a dual-mode transceiver for use in a mobile
telephone o? a mobile telephone system.

A dual mode (digital mode and analog mode) mobile telephone
system is available in the U.S.A., and a time division multiple
access (TDMA) system is employed in the mobile telephone system.

The TDMA system will be described below.

Initially, a plurality of channels the one frame of each of
which is 40 milliseconds are set and each frame.thereof is
composed of 6 slots (slots 1 to 6). Each slot has a length of
162 symbols (= 324 bits). 1In the first service, 2 slots (slots
1, 4; slots 2, 5; and slots.3, 6) disposed with an equal interval
at every frame are employed as one channel of the full rate
traffic channel and 3 channels are multiplexed on the existing
high freguency one channel. 1In the future services, for the half
rate traffic channel, any one slot within each frame is employed
as one channel of the traffic channel and € channels are
multiplexed on high frequency one channel.

in the mobile telephone, the transmission and reception
frame timing is determined on the basis of the interval of one
time slot + 44 symbols and the transmission has a priority over
the reception. This reference position is referred to as a
standard offset reference. The transmission timing of the mobile
telephone is controlled by the base station such that it may
become earlier than the reference position by the time alignment

and is adjusted s¢é as not to conflict other slots upon reception

in the bease station.
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Accordingly, in the slots 1 to 6 of one fraﬁe, for example,
a mobile telephone A carries out between it and the base station
transmission (slot 1), receptioﬁ (slot 2), idle (slot 3),
transmission (slot 4), reception (slot 5), jdle (slot 6), and a
mobile telephone B carries out similar transmission, reception
and idle of slots 1 to 6 with a delay of time of one slot from
the mobile telephone A. Further, a mobile telephone C ¢arries
out transmission, reception and idle of similer slots 1 to 6 with
a delay of time of one slot from the mobile telephone B. These
processes are sequentially repeated hereinafter.

A slot format of the mobile telephone relative to the base
station is composed of guard time, lump time, data, sync. slow,
associated control chanﬁel! coded digital verification color code
and data, in that order. On the otﬁer hand, a slot format of
the base station relative to the mobile telephone is composed of
sync. slow, associated control channel, data, coded digital
verification color code, data and auxiliary area. Incidentally,
the date is employed as the user information area.

From the foregoing description, it is to be understood that
the telephone system of the digital mode is based on the
transmission and reception switching system, while the analog
mode telephone system is based on the simultaneous transmission
and reception systemn.

As the carrier frequency, the frequency band of 824 to 843
¥Hz is allocated to the trénsmission (for reception at the base
station) in the mobile telephoﬁe and the frequency band of 869 to
854 MHz is aliocated to the réception (transmission from the base
station) at the mobile telephone, respectively. Each of these
bands is divided at the interval of 30 kHz and high frequency one

channel is allocated to each of the divided bands
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SEEN

An example of a conventional transmitter and receiver
circuit for a mobile telephone in the dual-mode mobile telephone
system available in the U.S.A. will be described with reference to
FIiG. 1.

Referring to FIG. 1, it will be seen that a transmitting
circuit 1 and é receiving circuit 2 are connected to a
trénsmitting and receiving antenna 3'via a duplexer 20. The

duplexer 20 might be a dielectric filter which is composed of a

'rebeption side bandpass filter of high Q which passes

therethrough.a received high frequency signal, the carrier
frequency of which is, for example, 880 MHz and .a transmission
side bandpass filter of high Q which passes therethrough a
transmitted high freguency signal, the carrier frequency of which
is, for example, 835 ¥MHz. An insertion loss of the duplexer 20
is about 2.0 dB on the transmitting side and about 2.7 dB on the
receiving side. |

A circuit configuration of the transmitting circuit 1 will
be described. BAs shown in FIG. 1, a modulated aundio sighal
epplied to an input terminal 28 is supplied to and frequency-
cdnverted by a2 mixer circuit 26 in a frequency converter 25. The
frequency converter 25 is compfised of the mixer circuit 26 and a
locel oscillator 27. Then, the thus frequency-converted
modulated audio signal from the mixer circuit 26  is supplied
through & bandpess filter 20 to a high freguency power amplifier
12 and is thereby-amplified. The transmission high frequency
signal from the power ampiifier 12 is supplied through a
circulator 11 and the duplexer 20 to the transmitting and
receiving antenna 3, from which the transmission high frequency
signal is transmitted.

A circuit configuration of the receiving cirzcvit 2 will be
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" described next. As shown in FIG. 1, a received high frequency
signal from the duplexer 20 is amplified by a high freguency
amplifier 9 and then supplied through a bandpass filter 8 to a
mixer cirecuit 22 of a frequency converter 21, in which it is
ffequencyaconverted. The frequency con&erter 21 is c0mp:ised of
the mixer circuit 22 and fhe local oscillator 27 which is
commonly used in the transmitting circuit 1 and the receiving
-tiréuit 2. The frequency-converted modulated audio signal from
the mixer circuit 22 is fed to an output terminal 24.

In the example of the conventional transmitting and
veceiving circuit, since the transmission high fregquency signal
éhd the received high frequency signal are passed through the
duplexer having large insertion loss in the digital mode, an
amplification factor of the high frequency amplifier for
amplifyinc the transmission high frequency signal must be
increased and an amplification factor of the high frequency
amplifier for amplifying the received high frequency signal must
be incressed, which unavoidably causes power necessary for
transmission and reception to be increased by the amount of the
insertion loss of the duplexer.

g

Accérdinély, it is an object of the present invention to
provide an improved antenna switching apparatus for a dual-mode-
transceiver in which the aforementioned shortcomings of the prior
art can be eliminated.

More specifically, it is an object of the present invention
to provide an antenna switching apparatus for a dual-mode
transceiver in which power consumption in the digital mode can be

reduced.

Another object of the present invention is to provide an
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antenna switching apparatus for a dual-mode transceiver in which
the arrangement can be simplified.

Still another object of the present invention is to provide
an antenna switching apparatus for a dual-mode transceiver in
which a transmission and reception switching control signal
supplied to a transmission and reception change-over switch need
not be generated.

As o first aspect of the present invention, an antenna
switching apparatus for a dual-mode transceiver having a
transmission and reception antenna, & transmitting circuit, a
receiving circuit and a separating filter of large insertion loss
provided among the transmission and reception antenna, the
transmitting circuit and the receiving circuit and which
separates a transmission high frequency signal and a reception

hich freguency signal having different carrier freguencies, in

]

which trensmission and reception in the digital mode of the
transrission and recéption switching system and the transmission
and reception in the analog mode of the simultaneous transmission
and reception system can be made possible-is comprised of a'first
analog-to-digital cﬁange-over switch whose movable contact is
connected.to the transmission and reception antenna, a second
anzlog-to-digital change-over switch whose analog side fixed
contact and movable contact are coﬁnected between the separating
filter and the receiving circﬁit, a third analog-to-digital
change-over filter whose movable contact and analog side fixed
contact are connected to the transmitting circuit and the
seperating filter, a transmission and reception change-over
switch whose transmission side fixed contact and re;eption side
fixed contact are respectively connected to the transmitting

circuit and the receiving circuit and which changes-ovexr the
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transmission and the reception in the gigital mode, a blocking
fi1ter of lovw jnsertion loOSS connected between the first analog-
- to-digital change-over switch and the transmission and reception
change-over gswitch and plocking a high pand of 2 spurious caused
py the switching of the transmission and reception changé-over
switch, and & pbandpass filter of low jnsertion 10sS connected
petween the transmission and reception change-over switch and the
second analog-to—digital change-over gwitch and passing
therethrough fhe reception high frequency signal.
in accordance with a second aspect of the present invention,
an antennz switching apparatus for a dual-node transceiver having
a transmission and receptlon antenna, a transmlttlng circuit, a
receiving circuit and a separatzng fil1ter of large jnsertion loss
providéd among the transmission and reception antenna, the
transmitting circuit and the receiving circuit and which
separates & trensmission high frequency signal and & reception
high frequency signal having different carrier frequencies, in
which transmission-and reception in the digital mode of the
transmission and-reception switching system and the transmission
and reception in the analog mode of the simultaneous transﬁission
and reception system can be made possible js comprised of & first
analog—to-digital change-over switch whose movable contact is
connected to the transmission and reception antenna via 2
pandpess filter of low jnsertion loss which passes therethrough
the transmission high fregquency signal and the reception high
frequency signal, a8 second analog-to—dlgltal change-over switch
whose movable contact is connected to the separating filter and
whose analogd mode fixed contact is connected tO the analog mode
fixed contact of the first-to-digital change-over switch, a 3-

terminel isolator of low insertion loss having first, second and
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third terminals in which the first terminal is connected with the
transmitting circuit and the third terminal is connected to the
digital mode fixed contact of the second anélog-to-digital
change-over switch, and a third analog-to-digital change-over
switch whose movable contact is connected to the second termlnal
of the 3-term1nal isolator, whose analog mode fixed contact is
connected to the separating f;lter and whose digital mode fixed
contact is connected to the digital mode fixed contact of the
first analog-to-digital changer-over switch.

According to the above—déscribed present invention, since
the transmission high frequency signal and the reception high
frequency signal are not processed by the separating filter of.
large insertion loss in the digital mode and since the
transmission high frequency signal and the reception high
frequency signel are respectively processed by the blocking
filter of smell insertion loss and also the reception high
frequency signal is processed by the bandpass filter of small
insertion loss, the attenuation of the reception high frequency
signal received at the transmission and reception antenna is
smzll so that the amplification factor of the high frequency
emplifier can be reduced. A&s 2 consequence, the transmission
‘high frecuency signal need not be amplified so much by the high
frequency ampllfler and hence the amplification factor of the
high freguency amplifier may be small Therefore, the power
consumption in the digital mode can be reduced both in the
transmission and reception, thus considerably reducing the whole
power consumption of the entirety in the digitzl mode as compared
with that of the prior art.

Furfher, according to the present invention, since the

transmission high frequency signal is not processed by the
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separating filters of lafge insertion loss in the digital mode
but processed by the bandpass filter of small insertion loss and
the 3-terminal isolator of small insertion loss, the transmission
high frequency signal need not be amplified so much by the high
frequency amplifier so that the amplification factor of the high
frequency amplifier may be small, thus reducing the power
consumption. Furthermore, since the reception high frequency
signal is processed not only by the bandpass filter of small
insertion loss and the 3-terminal isolator of small insertion
loss but by the separating filter of large insertion loss, the
amplification factor of theihigh frequency amplifier in the
receiving circuit must be increased. 1In this case, the whole
power consumption of the entirety in the digital mode can be
reduced &s compared with that of the prior art.

The zbove and other objects, features, and advantages of the
pfesent invention will become apparent from the following
detailed description of illustrative embodiments thereof to be
read.in conjunction with the accompanying drawings, in which like
reference numerals are used to identify the same or similar parts

in the several views.

FIG. 1 is a block diagram showing an example of an antenna
switching apparatus for a dual-mode transceiver according to the
prior art;

| FIG. 2 is a block diagram showing a first embodiment of the
antenna switching apparatus for a dual-mode transceiver according

to the present invention;

FIG. 3 is a block diagram showing a second embodiment of the

2

present invention; and

FIG. 4 is 2 bYock.diagram showing a third embodiment of the

——




present invention.

Referring to FIG. 2, a first embodiment of the present
iﬁvention will now be described, in which embodiment the present
invention is applied to the mobile telephone in the dual-mode
mobile telephone system available on the U.S.A. similarly to the
aforementioned exanple of the prior art. 1In FIG. 2, like parts
corresponding to those of FIG. 1 are marked with the same
references and therefore need not be described.

2As shown in FIG. 2, analog-mode/digital-mode change-over
switches 14, 15 and 16 respectively include movable contacts 1l4m,
15m, 16m, analog mode fixed contacts l4a, 152, 16a and digital
mode fixed contacts 14d, 15d, 16d, and these analog-mode/digital-
mode change-over switches 14, 15 and 16 will hereinafter be
referred to as A/D change-over switches for simplicity.

A transmission and reception change-over switch 17 includes
2 moveble contact 17m, a transmission side fixed contact 17t and
a2 recepticn side fixed contaét 17r.

The trensmission and reception antenna 3 is connected to the
movable contact 14m-of the A/D change-o&er switch 14, and the
movable contact 15m of the A/D change-over switch 15 is connected
to the hich frequency amplifier 9 of the receiving circuit 2.

The output terminal of the high frequency amplifier 8 is
connected to the bandpass filter 8, from which the receivec high
frequency signal is fed to an output terminal 10.

A trensmission high frequency signal applied to an input
terminal 13 is supplied through the high frequency amplifier 12
and the circulator 11 to the movable contact 16m of the A/D
change-over switch 16.

A dielectric bandpass filter 5 is shown to have, in the
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analog mode, a pass band of a received high frequency signal
whose carrier frequ;ngy is, for example, 880 MHz, and a
dielectric bandpass filter 6 is shown to have, similarly in the
analog mode, a pass band of a transmission high frequency signal
whose carrier frequency is, for example, 835 MHz. The insertion
losses of the dielectric bandpass filters 5 and 6 are as large as
2 to 3 dB, respectively.

The fixed contact 14a of the A/D change-over switch 14 is
connected through the bandpass filter 5 to the fixed contact 15a
of the A/D change-over switch 15, and the fixed contact 16a of
the A/D change-over switch 16 is connected through the bandpass
filtér 6 to the fixed contact 114a of the A/D change-over switch
14,

A fixed contact 14r of the transmission reception change-
over switch 17 is connected to the fixed contact 15d of the A/D
change-over .switch 15 through a bandpess filter 7 of low

insertion loss and which has a pass band of a received high

- frequency signal whose carrier frequency is 880 Miz upon

reception in the digital mode. The.fixed contact 16d of the A/D
change-over switch 16 is connected to the fixed contact 17t of
the trensmission reception change-over switch 17 and the movab1e
contact 17m of the transmission reception change-over switch 17
is connected to the fixed contact 144 of ihe A/D change-over
switch 14 via a two-way low-pass filter 4 which has a cut-off
frequency of a high band of a spurious output caused by the
switching of the switch 17, or which has pass bands of both
transmission and received hiéh frequency signals whose carrier
frequencies are 835 MHz and 880 MHz, respectiveiy.

In the analog mode, the movable contacts l4m, 15m, 16m of

the A/D change-over switches 14, 15 and 16 are conrected to their
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analog mode fixe: coatacts 14a, 15a, l6a, respectively. Then,
the transmissior and the receétion can be carried out in the same
fashion. Accorcéingly, in the analog mode, if the bandpass
filters 5 and 6 are replaced with the duplexer 20 in the example.
of the prior art shown in FIG. 1, then the circuit configuration
of FIG. 2 becomes the same as that of the example of the prior
art shown in FIG. 1.

In the digital mode, the movable contacts 14m, 15m and 16m
of the A/D change-over switches 14, 15 and 16 are connected to
their digitel mode fixed contacts 14d, 15d and 16d, respectively.
In response to the transmission and the reception, the movable
contact 17m of the transmission reception change-over switch 17
is Eelectively changed in position to the transmission side fixed
FOntact 17t and the reception side fixed contact 17r.

Since the transmission high frequency signal and the
received hich frequency signal are neither processed by the
dielectric bandpass filters 5 and 6, each having the large
insertion logs and since the insertion loss of the low-pass
filter 4 having the pass band of the transmission high frequencv
signal and the received high frequency signal and the insertion
loss of the bandpass filter 7 having the pass band of the
received high frequency signal are both small, the attenuation of
the received high frequency signal received by the transmission
and reception antenné 3 is suppressed to be small enough, thereby
the amplification factor of the high frequency amplifier 9 being
decreased eccordingly. Thereéfore, since the transmission high
frequency signal need ﬂot be amplified so much by the high
frequency amplifier 12, it is sufficient that the amplification
factor of the high frequency amplifier 12 is small. Accordingly,

the power consumption in the digital mode may be reduced both in
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the transmission and reception processes, thereby the overall
power consumption in the digital mode being considerably reduced
as compared with that of the example of the prior art.

A second embodiment of the present invention will now be
described with reference to FIG. 3. In this embodiment, the
circuit configuration of the antenna switching apparatus of the
present invention can be simplified more as compared with that of
the first embodiment shown in FIG. 2. That is, in this
embodiment, the A)D change-over switchés 14, 15 and the bandpess
filter 7 shown in the first embodiment of FIG. 2 are removed. 1In
FIG. 3, like parts corresponding to those of FIG. 2 are marked
with the same references and therefore need not be described in
detail.

The transmission and reception antenna 3 is coupled through
the low-pzss filter 4 to the movable contact 17m of the
transmission and reception change-over switch 17, and the digital
mode fixed contact 16d of the A/D change-over switch 16 is
directly connected to the transmission side fixed contact 17t of
the transmission and reception change-over switch 17. Then, the
outéut side of the bandpass filter 5 is directly connected to the

- high frequency ampiifier 9 of the receiving circuit 2, and the
rest of the circuit configuration of FIG. 3 is similar to that of
FIG. 2.
In the second embodiment of the present invention, although
the power consumed in the reception is increased because the
. received high frequency signal is processed by the dielectric
bandpass filter 5 having large insertion loss in the digital
mode, the power consumption is reduced upon transmission
similarly to Fi1G. 2. Thus, the whole power consumption of the

overall arrangement of the apparatus in the digital mode can be

T ——
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or art.
reduced as comzared with that of the example of the Pr:he -
FIG. 4 erowe in block form a third embodiment ?f in which
switching appsratus according to the present iﬂ"e”io:'n of
cage the transzission and reception change-over switc .nding
FIGS. 2 and 3 ¢re removed. In FIG. 4, like parts correspo
o £hose of ¥i5. 4 are marked with the same references14 .
. As shown in FIG. 4, the A/D change-over switches lor .
16 have the movable contacts 14m, 15m and 16m, thedan:ixzd
fixed contacts 14a, 15a and 16§ and the digital mode
contacts 14d, 154 and 16d, respectively. : nected to the
The tranzz{ssion and reception antemna 3 is con "a the two-
movable contéct 14m of the A/D change-over switch 14 vi ss bands
way loss-pass filter 4 of low insertion loss which ?as i: whose
of both transmiesion and reception high frequency s;g::z
carrier freguencies are respectively 835 MHz and 88 d ;f the
_ The dielecrric bandpass filter 5 has the pass ban o
recePtion high frequency signel whose carxier frequinzi bandpass
example, B8O 1z in the analog mode, and the dle%ec': eqguency
filter 6 has the pass band of the transmission high fr QSimilarlY
gignal whose cerrier frequency is, for example, 83? MHzt ic
1 the analog mode. The insertion losses ?f the dlel:: :ctively.
bandpass filters 5 and 6 are as large as 2 to 3 dB’hrn Z-over
The analog mode fixed contact 14a of the A/D c ? gd céntact
switch 14 is directly connected to the analog mode flxect o
15a of the A/D change-over switch 1;' The movable contabandpass
the A/D changa.over switch 15 is connecteé through the- ing
filter 5 to the high frequency amplifier 9 of the.recelv g
circuit 2, and the output terminal of the high irequencyb' o
amplifier 9 1w connected to the bandpass filter 8, thereby

ctput terminal
i higl cy signal being fed to the outp
reception high frequen y
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A 3-terminal circulator 18 includes first, second and third
termiﬁals 18A, 18B and 18C and formed of an isolator having
characteristics such that a signal is supplied from the first
terminal 18A to the second terminal 18B.(iqsertion loss is as
very low as about 0.5 dB) while the supply of the signal from the
éecond terminal 18B to the first terminal 18A is blocked and that
a signal is supplied from the second texrminal 18B to the third
terminal 18C (insertion loss is similarly as very low as about
0.5 dB) while the supply of the signal from the third terminal
18C to the second terminal 18B is blocked. A class-AB amplifier
is employed as this 3-terminal circulator.

The transmission high frequency signal applied to the input
terminal 13 is supplied through the high frequency amplifiexr 12
to the first terminal 18A of the circulator 18. The second
terminal 18B of the circulator 18 is connected to the movable
.contact 16m of the A/D change-over switch 16, and its thixrd
terminal 1BC is connected to the digital mode fixed contact 15d
of the A/D change-over switch 15.

The digital mode fixed contact 16d of the A/D change-over
switch 16 is directly coupled to the digital mode fixed contact
14d of the A/D change-over switch 14, and-the analog mode fixed
contact 16a of the A/D change-over switch 16 is connected through
the bandpess filter 6 to the movable contéc; 15m of the A/D
change-over switch 15.

In the analog mode, the movable contacts 1l4m, 15m, i6m of
the A/D change-over switches 14, 15 and 16 are respectively
changed in position to the analog mode fixed contacts l4a, 15a,
16a, and the transmission and the reception can be carried out

simultaneously. Accordingly, in the analog mode, the circuit
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sonfiquration of FIG. 4 becomes substantially the same as that of
<he second em>odiment of FIG. 3.

In the digital mode, the movable contacts 14m, 15m, 16m of
the A/D chance-over switches 14, 15, 16 are respectively changed
in position to the digital mode fixed contacts 14d, 15d, 16d. 1In
thi; case, since in the digital mode the transmission high
frequency sigmal is not processed by the bandpass filter 6 having
large insertion loss but processed by the low-pass filtér 4
having small insertion loss and by the circulator 18 having small
insertion loss, the transmission high frequency signal need not
be amplified so much by the high.frequency amplifier 12, which
can meke the amplification factor of the high frequency amplifier
12 small. Therefore, the whole power consumption in the digital
mode can be reduced as compared with the example of the prior art
" shown in FIG. 1, and thus, the third embodiment is substantially
the same 2s the second embodiﬁent of FIG. 3 with respect to the
power consumption.

Further, while the A/D change-over switches 14, 15, 16 and
the 3-terminal circulator 18 are employed in the above-mentioned
thircé erbodiment, the circuit configuration caﬁ be simplified
.more beczuse the transmission and reception change-over sﬁitch is
not employed. Furthermore, as compared with the first and second
embodiments, the third embodiment has an advantage such that a
transmission and reception change-over éontrol signal supplied
to the transﬁission and reception change-over switch need not be
generated,

Having described the preferred embodiments of the inventioﬁ
with reference to the accompanying drawings, it is to be-
understood that the invention is not limited to those precise

embodiments and that various changes and modifications thereof
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CLATMS
}e An antenna switching apparatus for a dual-mode transceiver
!wvlng a transmission and reception aﬁtenna, a transmitting
circuxt, a receiving circuit and a separating filter of large
1n5ertlon loss provided among gaid transmission and reception
‘antenné, said transmitting circuit and said receiving circuit and
yhich separaies a transmission high frequency signal and &
yeception high frequency signal having different carrier
¢requencies, in which transmission and reception in the digital
pnde of the transmission and reception switching system and the
transmission and reception in the analog mode of the simultaneous
‘yransmission and reception system can be made possible.
comprisina

(a) & first anzlog-to-digital change-over switch whose
movable contact is connected to szid transmission and reception
antenna;

(b) 2 second anzlog-to-digital change-over switch whese
znelog side fixed contact and movable contact are connected
e=ween said seperating filter and said receiving circuit;

(c) & third anzlog-to-digital change-over filter whose
ovable contact end anzlog side fixed contact are connected to
seid transmxttﬂnc circuit and said separating filter;

(d) a transmission and reception change-over switch whose
-ransmission side fixed contact and reception side fixed contact
are respectively connected to said transmitting circuit and said
~eceiving circuit and which changes-over the tiansmission and the
reception in the digi¥tal mode;

(e) 2 blocking filter of low. insertion 1oss connected
hetween szid first analog- tO-dlgltal change-over switch and saig

zransmission &nd reception Change—over switch and tlocking 2 high
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pand of a spurious caused by the switching of said transmission
and reception change-over switch; and

(f) a bandpass filter of low insertion loss connected
petween said transmission and reception change-over switch and

gaid second analog-to-digital change-over switch and passing

therethrough said reception high frequency signal.

2. The antenne switching apparatus according to claim 1,
wﬁerein said se?arating filter is composed of a first bandpass
filter for passing therethrough said reception high frequency
signal in said analog mode and a second bandpass filter for
passing therethrough said transmission high freguency in said
énalog mode.

3. The anteane switching apparatus according to claim 1 or 2,
wherein saic anzlog tside fixed contact and said digital side
fixed contact of said first analog-to-digital change-over switch
are respectively connected to szid separating filter and said
blocking filter-. |

4. The antenna switching apperatus according to claim 1, 2 or 3

"

wherein sazié blocking filter is connected between seaid digital

side fixed contact of szid first anelog-to-digitzl chenge-over
switch ancé the moveble contact of s&id transmission-and reception
clLange-over switch.

5. The eantenne switching epparatus according to claim 1, 2, 3 or 4
wherein seid klocking filter is a low-pass filter which passes
theréthrough szid transmiscsion high freguency signal and said
reception high freguency signal in szid digital mode.

6. The antenna switching apparatus according to any one of claims 1 to 5
wherein said bandpzss filter is cbnnected between said reception

cside fixed contact of said transmission and reception change-over

switch and said digital side fixed contact of said second anelog-
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;o—dlgxtal change-over switch.
7. ‘The antenna switching apparatus according to any one of claims 1 to 6
wherein said pandpass filter is a bandpass filter which passes
therethrough said reception high frequency signal in sald digitel
mode.
g. An entenna switching apparatus for a dual-mode transceiver
having & trenspission and reception antenna, & transmitting
circuit, & receiving circuit and a separating filter of large
insertion loss provided among said transmission and reception
antenna, s&id transmitting circuit and said receiving circuii and
nhlch separates & transmission high freguency signal and &
reception hich freguency signel having different carxrier
freguencies, in which transmission and reception in the digital
mode of the transmission end reception switching system and the
transmission and receptiocn in the analog mode of the simultaneots
transwmission and reception system Ca&n be made possible,
comp:ising:

(1) & fizrse analog—to«digital change-over switch whose
movatle contect is connected to seid transmission and reception
cnteﬁna viz & bendpass flluer of low insertion loss which passes
therethrouch saic transmission high frequency signal and said
reception hich frecguency sicnel;

(2) & second anzlog-to-digital change-over switch whose
movable contect is connected to s&id separating filter and whose
anzlog mode fixed contect is connected to said anzlog mode fixed
contect of szid first- to-d tzl change-over switch;

(3) & 3-terminal isolator of low insertion loss having
first, seconc end third terminals in which said first terminal is
connected with szid trensmitting circuit and said third terminal

is connected to the digite) mode fixed contact of eaid second
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analog-to-digital change-over switch; and
(4) a thlrd analog-to-dxgltal change-over switch whose

movable contact is connected to said second terminal of said 3-
terminal isolator, whose analog mode fixed contact is connected

. to said separating filter and whose digital mode fixed contact is
connected to said digital mode fixed contact of said first
analog-to-digital change-over switch.
g. - The antenna switching apparatus according to claim 8,
wherein said 3-terminal isolator permits a signal to be supplied
from said first terminal to said second terminal and inhibits the
supply of a signal from said second terminal to said first
terminal, while said 3-terminal isolator permits & signal to be.
supplied from said second terminal to said third terminal and
inhibits the supply of 2 signal from said third terminal to said

second terminal.
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10. An ahtenna switching apparatus for a dual-mode transceiver
having & transmission and reception antenna, & transmlttlng
circuit, & receiving circuit and a separating filter of large
insertion loss provided among said transmission and reception
antenna, said transmitting circuit and said receiving circuit and
which separates a transmission high frequency signal and &
reception high frequency signal having different carrier
frequencies,.in which transmission and reception in the digital
mode of the transmission and reception switching system and the
transmission and reception in the analog mode of the sxmultaneou
transmission and reception system can be made possible,
comprising:

(R) an analog-to-digital change-over switcﬂ whose movable

contact and analog side fixed contact are connected between sai¢

transmitting circuit and said separating filter;

heet Has Been Replaced
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(B) 2 transmission and reception change-over switch whose

- transmission side fixed contact is connected to the digital side

fixed contact of said analog-to-digital change-over switch and
whose reception side fixed contact is connected to said
separating filter; and

- {C) & blocking filter of low insertion loss connected
between said transmission &nd xeception antenna eand the movable
contact of seid transmission and reception change-over switch and
blocking & high band of a2 spurious caused by the switching of

seid transmission and reception change-over switch.

11. The antenna switching apparatus according to cleim 10,

wherein said'block filter is & low-pass filter of two-way type

vhich pzsses therethrough both of said traznsmission end reception
high freguency signals in seid analog mode and in said digital
mode. .

12. The antenna switching apparatus according to claim 8, 10 or 11,
vwherein said separating filtéf is composed of a first bandpass
filter vwhich passes therethrough said réception high freguency
signel in said analog mode and in said digital mode and a second
bandpass filter which passes therethrough said transmission high

freguency sicnel in said analog mode.
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