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The present invention relates to an antenna switching 

appara~us for a dual-mode transceiver for use in a mobile 

telephone of a mobile telephone system • .. 

:pm, g. 

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 TOY.A 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 

compdsed of 6 slots (slots 1 to 6). Each slot has a length of 

162 symbols (= 324 bits). In 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 frequency one channel. In 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 6 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 aligrunent 

and is adjusted· so as not to conflict other slots upon reception 

in the base station. 
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Accordingly, in the s·lots l to 6 of one frame, for example, 

a mobile telephone A carries cut between it and the base station 

transmission (slot 1), reception (slot 2), idle (slot 3), 

transmission (slot 4), reception (slot 5), idle (slot 6), and a 

mobile telephone B carries out similar transmission, reception 

and idle cf slots l to 6 with a delay of time of one slot frqrn 

the mobile telephone A. Further, a mobile telephone C carries 

out transmission, reception and idle of similar slots l 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 channel! coded digital verification color code 

and data, in that order. On the other 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 data 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 system. 

As the carrier frequency, the frequency band of 824 to 849 

Y.Hz is allocated to the transmission (for reception at the base 

station) in the mobile telephone and the frequency band of 869 to 

094 ¥.Hz is allocated to the reception (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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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 

FIG, 1. 

Referring to FIG. l, it will be ·seen that a transmitting 

circuit 1 and a receiving circuit 2 are connected to a 

transmitting and receiving antenna 3·~ia a duplexer 20. The 

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

reception 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 frequency signal, the carrier f reguency 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 

!i r·ecei ving side. 

A circuit configuration of the transmitting circuit 1 will 

be described. As sho~-n in FIG. 1, a modulated audio signal 

applied to an input terminal 28 is supplied to and frequency-

converted by a mixer circuit 26 in a frequency converter 25. The 

frequency converter 25 is comprised of the mixer circuit 26 and a 

local oscillator 27. Then, the thus frequency-converted 

modulated audio signal from the mixer circuit 26·is supplied 

through a bandpass filter 20 to a high frequency power amplifier 

12 and is thereby·amplified. The transmission high frequency 

signal from the p~wer amplifier 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 trans~itted. 

A circuit configuration of the receiving cir=t:.it 2 will be 

--------.-------
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described:next. As shown in FIG. 1, a received high frequency 

signal f rOm the duplexer 20 is amplified by a high frequency 

amplifier 9 and then supplied through a bandpass filter 8 to a 

mixer circuit 22 of a frequency converter 21, in which it is 

frequency-converted. The frequency converter 21 is comprised of 

the mixer circuit 22 and the local oscillator 27 which is 

commonly used in the transmitting circuit 1 and the receiving 

circuit 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 

..-eceiving circuit, since the transmission high frequency signal 

a·nd 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 

amplifying the transmission high frequency signal must be 

increased and an amplification factor, of the high frequency 

ara~lif ier for amplifying the received high frequency signal must 

be increased, ~hich unavoidably causes power necessary for 

transrr.ission and reception to be increased by the amount of the 

insertion loss of the duplexer. 
~ 

Accordingly, it is an object of the present invention to 

provide an improved antenna switching apparatus for a dual-mode 

transceiver in which the af orernentioned 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. 

~ a £irst aspect of the present invention, an antenna 

switching apparatus for a dual-mode transceiver having a 

transmission and reception antenna, a 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 

high frequency signal having different carrier frequencies, in 

which transmission and reception in the digital mode of the 

transrr.ission and reception 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 change-over switch whose movable contact is 

connected to the transmission and reception antenna, a second 

analog-to-digital change-over switch whose analog side fixed 

contact and movable contact are connected between the separating 

filter and the receiving circuit, a third analog-to-digital 

change-over filter whose movable contact and analog side fixed 

contact are connected to the transmitti~g circuit and the 

separating filter, a transmission and reception change-over 

s"'·i tch whose transmission side fixed contact and reception side 

fixed contact are respectively connected to the transmitting 

circuit and the receiving circuit and which changes-over the 

----------··-----
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transmission and_ the reception in the digital mode, a blocking 

filter of low insertion loss connected between the first analog-

· to-digital change-over switch and the transmission and reception 

change-over switch and blocking a high band of a spurious caused 

by the switching of the transmission and reception change-over 

switch, and a bandpass filter of low insertion loss connected 

between the transmission and reception change-over switch and the 

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

therethrough the reception high frequency signal. 

In accordance with a second aspect of the present invention, 

an antenna switching apparatus for a dual-mode transceiver having 

a transmission and recepti_o.n antenna, a transmitting circuit, a 

receiving circuit end a separating filter of large insertion loss 

provided among the transmission and reception antenna, the 

transmitting circuit and the receiving circuit and ~hich 

separates a transmission high frequency signal and a reception 

high frequency signal having different carrier frequencies, in 

which transmission and reception in the digital mode of th~ 

transmission and reception 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 change-over switch ~hose movable contact is 

connected to the transmission and reception antenna via a 

bandpass filter of low insertion loss which passes therethrough 

the transrr.ission high frequency signal and the reception high 

frequency signal, a second analog-to-digital change-over s~itch 

whose movable contact is connected to the separating filter and 

whose analog mode fixed contact is connected to the analog mode 

fixed contact of the first-to-digital change-over switch, a 3-

----·------- ·-----·-terminal isolator of low insertion loss having firnt, 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 analog-to-digital 

change-over switch, and a third analog-to-digital change-over 

switch whose movable contact is connected to the second terminal 

of the 3-term.inal isolator, whose analog mode fixed contact is 

connected to the separating filter and whose digital mode fixed 

contact is connected to the digital mode fixed contact of the 

first analog-to-digital change~over switch. 

According to the above-described present invention, since 

the transffiission 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 signal are respectively processed by the blocking 

filter of small insertion loss and also the reception high 

frequency signal is processed by the bandpass filter of small 

insertion loss, the attenuation of the reception hig~ frequency 

signal received at the transmission and reception antenna is 

small so that the amplification factor of the high frequency 

amplifier can be reduced. As a consequence, the transmission 

high frequency signal need not be amplified so much by the high 

frequency amplifier and hence the amplification factor of the 

·high frequency 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 digital mode as. compared 

with that of the prior art. 

Further, according to the present invention, since the 

transmission high frequency signal is not processed by the 
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separating filters of large 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 sma;1, 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 the ·high frequency amplifier in the 

receiving circuit must be increased. In this case, the whole 

power consumption of the entirety in the digital mode can be 

reduced as compared with that of the prior art. 

The above and other.objects, features, and advantages of the 

present invention will become apparent from the following 

detailed description of illustrative embodiments thereof to be 

read in conjunction with the accompanying dra~ings, in which like 

reference numerals are used to identify the same or similar parts 

in the several views. 

FIG. l is a block diagram showing an example of an antenna 

switching apparatus for a pual-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 

present invention; and 

FIG. 4 is a block.diagram showing a third embodiment of the 
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present invention. 

Referring to FIG. 2, a first embodiment of the present 

invention 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 example of the prior art. In FIG. 2, like parts 

corresponding to those of FIG. l are marked with the same 

references and therefore need not be described. 

As shown in FIG. 2 ,· analog-mode/digital-mode change-over 

switches 14, 15 and 16 respectively include movable contacts l4m, 

lSm, 16m, analog mode fixed contacts 14a, 15~, 16a and digital 

mode fixed contacts 14d, lSd, 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 

a movable contact 17m, a transmission side fixed contact l7t and 

a recep~icn side fixed contact 17r. 

The transmission and reception antenna 3 is connected to the 

movable contact 14m·of the A/D change-over switch 14, and the 

movable contact lSm of the A/D change-over switch 15 is connected 

to the high frequency amplifier 9 of the receiving circuit 2. 

The output terminal of the high frequency amplifier 9 is 

connected -to the bandpass filter 8, from which the receivec high 

frequency signal is fed to an output terminal 10. 

A transmission high frequency signal applied to an input 

te:ar.inal 13 is supplied through the high frequency amplifier 12 

and the circulator 11 to the movable contact 16m of the A/D 

change-eve= 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 frequency 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 contac·t 14a of the A/D change-over switch 14 is 

connected through the bandpass filter S 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 

filter 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 bandpass filter 7 of low 

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

· fregue~cy signal whose carrier frequency is 880 Y~~z upon 

reception in the digital mode. The.fixed contact 16d of the A/D 

change-eve~ switch 16 is connected to the fixed contact 17t of 

the transwission reception change-over switch 17 and the movable 

contact 17m of the transmission reception change-over switch 17 

is connected to the fixed contact 14d of the 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 high frequency signals whose carrier 

frequencies are 835 MHz and 880 MHz, respectively. 

In the.analog mode, the movable contacts 14rn, 15m, 16m of 

the A/D change-over switches 14, 15 and 16 are con~ected to their 

------------·-·-----~----··-
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analog mode fixei ccntacts 14a, lSa# 16a, respectively. Then, 

the transmissior. anc the reception can be carried out in the same 

fashion. Accordingly, 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. l. 

In the digital mode, the movable· contacts 14m, lSm and 16m 

of the A/D chan;e-over switches 14, 15 and 16 are connected to 

their digital mode fixed contacts 14d, 15d and 16d, respectively. 

In response to the transmission and the reception, the movable 

contact 17rn of the transmission reception change-over switch 17 

is selectively changed in position to the transmission side fixed 

~ontact 17t and the reception side fixed contact 17r. 

Since the transmission high frequency signal and the 

received high frequency signal are neither processed by the 

dielectric bandpass filters 5 and 6, ea.ch having the large 

insertion loss and since the insertion loss of the low-pass 

filter 4 having the pass band of the transmission high frequenc~ 

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 antenna 3 is suppressed to be small enough, thereby 

the amplif icGtion factor of the high frequency amplifier 9 being 

decreased accordingly. Therefore, since the transmission high 

frequency signal need not be arnplif ied 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 po~er cons~ption in the digital mode may be rEduced both in 

------·----
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the transmission and reception processes, thereby the overall 

power cons~~ption 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 switches 14, 15 and the bandpass 

filter 7 shown in the first embodiment of FIG. 2 are removed. In 

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 lo~-pass filter 4 td the movable contact 17rn 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 s~itch 17. Then, the 

output side of the bandpass filter 5 is directly connected to the 

high frequency amplifier 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 

th~ 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 FIG. 2. Thus, the0 whole power consumption of the 

overall arrangement of the apparatus in the digital mode can be 

----------·----
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reduced as co;:~=ed with that of the example of the prior art. 

FIG. 4 E~7JS in block form a third embodiment of the antenna 

swit~hing api:-t=~tus according to the present invention, in which 

case the trani::..!.ssion and reception ch~nge-over switch 17 of 

FIGS. 2 and 3 ~=e removed. In FIG. 4, like parts corresponding 

to those of Fl~. 4 are marked with the same references. 

As shown in FIG. 4, the A/D change-over switches 14, 15 and 

16 have the llQ7able contacts 14m, lSm and 16m, the analog mode 

fixed contacts 14a, lSa and 16a and the digital mode fixed 

contacts 14d, 15d and 16d, respectively. 

The tran::ission and reception antenna 3 is connected to the 

movable contcct. ·14m of the A/D change-over switch 14 via the two­

way loss-pas~ filter 4 of low insertion loss which has pass bands 

of both tran~~ission and reception high frequency signals whose 

carrier frequ~~=ies are respectively 835 ¥..Hz and 880 MHz. 

The diel~=tric bandpass filter S'has the pass band of the 

reception high freque.ncy signal whose carrier frequency is, for 

example, BSO J~z in the analog mode, and the dielectric bandpass 

filter 6 has the pass band of the transmission high frequency 

signal ~hose cerrier frequency is, for example, 835 MHz similarly 

1 the analog mode. The inser.tion losses of the dielectric 

bandpass filt..,rs 5 and 6 are as large as .2 to 3 dB, respectively. 

The analog mode fixed contact 14a of the A/D change-over 

switch 14 is directly connected to the analog mode fixed contact 

lSa of the Alo change-over switch 15. ~he movable contact lSm of 

the A/D chang~-over switch 15 is connected through the bandpass 

filter 5 to the high frequency amplifier 9 of the receiving 

circuit 2, and the output terminal of the high frequency 

amplifier 9 iA connected to the bandpass filter 8, thereby the 

reception high frequency signal being fed to the :>r.tput terminal 

-----------------
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10. 

A 3-terminal circulator 18 includes first, second and third 

terminals lBA, lBB and lBC and formed of an isolator having 

characteristics such that a signal is supplied from the first 

terminal lBA to the second terminal lBB (i~sertion loss is as 

very low as about 0.5 dB) while the supply of the signal from the 

second terminal lBB to the first terminal lBA is blocked and that 

a signal is supplied from the second terminal l8B 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 

lBC to the second terminal l8B is blocked. A class-AB amp~ifier 

is employed as this 3-terminal circulator. 

The transmission high frequency signal applied ·to the input 

terminal 13 is supplied through the high frequency amplifier 12 

to the first terminal lBA of the circulator lB. The second 

terminal lSB of the circulator 18 is connected to the movable 

.contact 16m of the A/D change-over switch 16, and its third 

terminal lBC is connected to the digital mode fixed contact iSd 

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 ~·itch 16 is connected through 

the bandpass filter 6 to the movable contact lSm of the A/D 

change-over switch 15. 

In the analog mode, the movable contacts 14m, lSm, 16m of 

the A/D change-over switches 1~, 15 and 16 are respectively 

changed in position to the analog mode fixed contacts 14a, lSa, 

16a, and the transmission and the reception can be carried out 

simultaneously. Accordingly, in the analog mode, the circuit 

-·------·-A·--·--·---
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::onfiguration of FIG. 4 becomes substantially the same as that of 

--:-'le second e~odirnent of FIG. 3. 

In the c!..i.gital mode, the movable contacts 14m, 15m, 16m of 

-::he A/D chang'=-over switches 14, 15, 16 are respectively changed 

.::_., position to the digital mode fixed contacts 14d, lSd, 16d. In 

't..~is case, since in the digi~al mode the transmission high 

frequency sic;:nal is not processed by the bandpass filter 6 having 

large insertion loss but processed by the low-pass filter 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 make the amplification factor of the high frequency amplifier 

12 small. Therefore, the whole power consumption in the digital 

code can be =educed as compared with the example of the prior art 

s~own in FIG. 1, and thus, the third embodiment is substantially 

~he same as the second embodiment of FIG. 3 with respect to the 

power consur.:?tion. 

Further, while the A/D change-over switches 14, 15, 16 and 

the 3-terminal circulator 18 are employed in the above-mentioned 

third er..bodiment, the circuit configuration can be simplified 

.~ore because the transmission and reception change-over switch is 

not employed. Furthennore, as compared with the first and second 

embodiments, the third embodiment has an advantage such that a 

transmission and. reception change-over control signal supplied 

to the transmission and reception change-over switch need not be 

generated. 

Hcving described the preferred embodiments of the invention 

~ith 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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could be effected by ones skilled in the art without departing 

from the spirit or scope of the invention as defined in the 

appended claims. 
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CLAIMS 

.An antenna s~itching apparatus fo~ a dual-mode transceiver 

~~~ing a transmission and reception antenna, a transmitting 

circuit, a receiving circuit and a separating filter of large 

insertion loss provided among 6aid transmission and reception 

·,ntenna, said transmitting circuit and said receiving circuit and 

~hich 6eparates a transmission high frequency signal and a 

reception high frequency 6ignal having different carrier 

freguencies, in which transmission and reception in the digital 

~nde of the transmission and reception s~itching system and the 

transmission and reception in the analog mode of the simultaneous 

transmission and rec~ption system can be made possible, 

comprising: 

(a) a firs~ analog-to-digital change-over s~itch ~hose 

movable contact is connected to said transmission and reception 

antenna; 

(b) a second analog-to-digital cha:lge-over S\o."i.tch \:hose 

a;.alog side fixed contact and movable contact are connected 

bs~wee~ said se?a~ating ~ilter and said receiving circuit; 

(c) a third analog-to-digital change-over filter. whose 

.ovable contact and analog side fixed contact are connected to 

said transmitting circuit and said separating filter; 

(d) a transmission and reception change-over s~itch ~hose 

~ransmission side fixed contact and reception side fixed contact 

a:re respectively connected to said transmitting circuit and said 

=eceiving circuit and which changes-over the transmission and the 

::-e.ception in the digttal mode; 

(e) a blocking filter of low. insertion loss conDected 

~etween said first analog-to-digital change-over switch and said 

-:.ransmission and reception change-over switch and l:.locking a high 

~-------------------
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}>and 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 

between said transmission and reception change-over switch and 

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

therethrough said reception high frequency signal. 

2. The antenna switching apparatus according to claim 1, 

wherein said separating 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 frequency in said 

analog mode. 

3. The ante~na s~itching apparatus according to clailr1 1 or 2, 

wherein saic analog side fixed contact and said digital side 

fixed contact of saic first analog-to-cigital change-over s~itch 

are respec'ti vely connected to said separating filter and said 

blocking filte::-. 

4. The an1;.e:::-.a s"'i tching apparatus according to clalln. 1, 2 or 3 

~herein said blocking filter is connected between said digital 

side fixed co::tact of said first analog-to-digital change-over 

S\.:itch and the ~ovable contact of said transmission and reception 

.ct.ange-o'\•er s-.:i t:.ch. 

5. The ante:;:::a s1..·i t:.ching apparatus ac:cording to claim l, 2, 3 or 4 

wherein said tlocking filter is a. low-pass filter which passes 

therethrough said transmission high frequency signal and said 

reception hig~ frequency signal in said digital mode. 

6 . The antenna switching apparatus according to any one of claims 1 to 5 

~herein said bandpass filter is connected between said reception 

side fixed co:;Lact of said transmission and reception change-over 

s~itch end said digital side fixed contact of said second analog-
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to-digital change-over switch. · 

7 • The antenna switching apparatus according to any one of claims 1 to 6 

~herein said bandpass filter is a bandpass filter which passes 

therethrough said reception high frequency signal in said digita~ 

l!lOde. 

a. An antenna switching apparatus for a dual-mode transceiver 

havin9 a transmission and reception antenna, e transmitting 

circuit, a 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 a 

reception high f reguency signal having different carrier 

frequencies, in which trans~ission and reception in the digital 

mode of the transmission end reception switching system and the 

transrr.issior. and reception in the analog mode of the simultaneocs 

trans~ission and rece~tion syste~ can be made possible, 

comp::::-isim;: 

(1) a fi=s~ analog-to-digitel change-over s~itch whose 

mova~le con~ac~ is co~nectec to said transmission and receptio~ 

a~tenua via e bandpass filter of lo~ insertion loss which passes 

therethrou;h saic tra~s~ission high frequency signal end said 

rece?tior. hi!:h fregue:;cy signal; 

(2) a second enelog-to-digital change-over switch ~hose 

movable contect is connected to said separating filter and whose 

analog mode fixed contact is connected to said analog mode fixed 

contact of said first-to-digital change-over switch; 

(3) a 3-ter.r.inal isolator of low insertion loss having 

first, seconc end third terminals in which said first terminal is 

connected ~ith said transrr.itting circuit and said third te:rminal 

is connec~ed to the diqital mode fixed contact of said second 
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analog-to-digital change-over switch; and 

(4) a third analog-to-digital 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 whpse digital mode fixed contact is 

connected to said digital mode fixed contact of said first 

analog-to-digital change-over switch. 

9. The antenna switching apparatus according to claim 0, 

wherein said 3-tenni.nal 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 a signal to be 

supplied from said second tenninal to said third terminal and 

inhibits the supply of a signal from said third terminal to said 

second terminal. 

10. An antenna switching apparatus for a dual-mode transceiver 

having a transmission and reception antenna, a transmitting 

circuit, a 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 a 

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 simultaneou 

transmission and reception system can be made possible, 

comprising: 

(A) an analog-to-di9ital change-over switch whose movable 

contact and analog side fixed contact are connected between sai< 

-------··--------------~ran
smitting circuit and said separating filter; 
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(B) a transmission and reception change-over switch whose 

transmission side fixed contect is connected to the -Oi~ital side 

fixed contact of said analog-to-digital change-over switch end 

whose reception side fixed contact is connected to said 

separating filter1 end 

• {C) 11 blocking filter of low 1.nsertion loss connected 

between said transmission ~nd reception antenna end the movable 

contact of said transmission and reception change-over switch end 

blocking 11 high band of e spurious caused by the switching of 

seid transltlssion and reception change-over &Witch. 

11. The antenna s~itching apparatus according to claim 10, 

wherein said block filter is a low-pass filter of two-~-a.y type 

which passes therethrough both of said transmission end reception 

high frequency signals in said analog mode and in·said digital 

mode. 

12. The entenna switching apparatus according to claim 8, 10 or ~ t, 

wherein said separating filter is composed of a first bandpass 

filte! which passes therethrough said r~ception high frequency 

signcl in saic analog mode and in said digital m~de and a second 

bandpass filter which.passes therethrough said transmission high 

frequency si~nel in said analog mode. 

--------------------
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