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(57) ABSTRACT 

A high-frequency circuit has a duplexer and a filter. The 
duplexer performs wave separation of send and received 
signals as input thereto. The filter filters the input send 
signal. When the send and received signals of the first 
modulation method are input, the send signal and the 
received signal of the first modulation method are wave 
separated and output by the duplexer. When the received 
signal of the first modulation method is input, the send signal 
and the received signal of the first modulation method are 
wave-separated and output by the duplexer, and the send 
signal of the second modulation method is filtered by the 
filter. 
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FIG.2 
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FIG.3 
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HIGH-FREQUENCY CIRCUIT APPARATUS 
AND COMMUNICATION APPARATUS USING 

THE SAME 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a high-frequency 
circuit apparatus and a communications apparatus using this 
device. 
0002 JP-A-2005-210460 discloses therein a so-called 
dual-support radiocommunication terminal device which 
has the functional supportability to a plurality of modulation 
methods. 

SUMMARY OF THE INVENTION 

0003. In the technique as taught by JP-A-2005-210460, 
different signal receiving paths or channels are used in units 
of communication technologies, e.g., WCDMA and GSM 
methods. Thus, a need is felt to use an increased number of 
duplexers and surface acoustic wave (SAW) filters, which 
corresponds to the number of communication methods. This 
makes it difficult to downsize a high-frequency circuit 
apparatus (antenna common-use equipment) and reduce 
production costs thereof. As for the radiocommunication 
terminal device in its entirety, this device increases in 
number of parts or components required, resulting in diffi 
culty in achievement of Small size at low costs. 
0004. It is therefore an object of this invention to achieve 
downsizing of a high-frequency circuit apparatus and a 
communication apparatus using the same. 
0005. Above problems can be solved by the following 
CaS. 

0006 That is, (1) a high-frequency circuit apparatus 
responsive to send and received signals of a first modulation 
method and a second modulation method, the apparatus 
having: 
0007 a duplexer (DPX1) for performing wave separation 
of send and received signals as input thereto; and 
0008 a filter (LPF1) for filtering the input send signal, 
wherein 
0009 upon inputting of the send and received signals of 
the first modulation method, the send signal and the received 
signal of the first modulation method are wave-separated 
and output by the duplexer (DPX1), and 
0010 upon inputting of the received signal of the second 
modulation method, the received signal of the second modu 
lation method is wave-separated by the duplexer (DPX1) 
whereas the send signal of the second modulation method is 
filtered by the filter (LPF1). 
0.011 (2) A high-frequency circuit apparatus responsive 
to send and received signals of a first modulation method 
and a second modulation method, the apparatus having: 
0012 a duplexer (DPX1) for performing wave separation 
of a send signal and a received signal of the first modulation 
method and for performing separation of a received signal of 
the second modulation method; and 
0013 a filter (LPF1) for filtering the send signal of the 
second modulation method. 
0014 (3) A high-frequency circuit apparatus with Sup 
portability to a plurality of frequency bands including a band 
of TDMA method and a band of CDMA method, the 
apparatus having: 
00.15 a second high-frequency switch (SW2) for switch 
ing an input send signal between a transmission path of a 
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first communication system of the TDMA method and a 
transmission path of a seventh communication system of the 
CDMA method; 
0016 a first low-pass filter (LPF1) for causing attenua 
tion of an unnecessary signal from one send signal as 
Switched by the second high-frequency Switch; 
0017 a first duplexer (DPX1) having a first port, a second 
port and a third port, for outputting to the second port a 
remaining send signal which is input from the first port and 
Switched by the second high-frequency Switch while apply 
ing thereto wave separation with a received signal different 
in frequency from the send signal and for outputting to the 
third port a received signal of the first communication 
system to be input from the second port and a received signal 
of the seventh communication system, which are in the same 
frequency band; and 
0018 a first high-frequency switch (SW1) for switching 
a received signal as input from an antenna terminal (ANT) 
to the second port of the first duplexer (DPX1) and for 
Switching to the antenna terminal both the send signal which 
is wave-separated by the first duplexer and is output from the 
second port and a send signal as output from the first 
low-pass filter (LPF1). 
0019. Other objects, features and advantages of the 
invention will become apparent from the following descrip 
tion of the embodiments of the invention taken in conjunc 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a block diagram showing a one exemplary 
configuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 1 of the present invention. 
0021 FIG. 2 is a block diagram showing an exemplary 
configuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 2 of the invention. 

0022 FIG. 3 is a block diagram of an exemplary con 
figuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 3 of the invention. 

0023 FIG. 4 is a block diagram of an exemplary con 
figuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 4 of the invention. 

0024 FIG. 5 is a block diagram of an exemplary con 
figuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 5 of the invention. 

0025 FIG. 6 is a block diagram of an exemplary con 
figuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 6 of the invention. 

0026 FIG. 7 is a block diagram of an exemplary con 
figuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 7 of the invention. 

0027 FIG. 8 is a block diagram of an exemplary con 
figuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 8 of the invention. 

0028 FIG. 9 is a block diagram of an exemplary con 
figuration of a high-frequency circuit apparatus in accor 
dance with Embodiment 9 of the invention. 

0029 FIG. 10 is a block diagram showing one example 
of an internal configuration of a high-frequency circuit 
apparatus adaptable for use in a mobile telephone system in 
accordance with Embodiment 10 of the invention. 
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0030 FIG. 11 is a block diagram of an exemplary con 
figuration of a high-frequency circuit unit in known mobile 
phone systems. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0031. In the currently established over-the-air communi 
cation technologies of mobile cellular telephone systems, 
there are various types of approaches. Regarding the so 
called time division multiple access (TDMA) method, it 
includes an extended global system for mobile (EGSM) 
communications system with a frequency band of 900 MHz 
and 1.8 GHz-band digital cellular system (DCS) which are 
employed in major European countries and in China, 800 
MHz-band global system for mobile communications 850 
(GSM850) and 1.9 GHz-band personal communication ser 
vices (PCS) as mainly used in North America. As for the 
so-called wideband code division multiple access 
(WCDMA) method, operating frequency is different 
depending upon regions using the same for example, 
Band5 (B5) with a frequency band of 800 MHz, Band 1 (B1) 
of a 2 GHz band, and Band2 (B2), which are mainly used in 
North America, Europe and Japan. 
0032. The mobile phone radiocommunication system 
employs a dual-band cellular phone using in combination 
the EGSM and DCS or a triple-band cellular phone with 
EGSM and DCS plus PCS combined together for providing 
enhanced usability in respective region. Another example is 
a dual-mode mobile phone which combines together TDMA 
and WCDMA methods. 
0033. The dual-mode mobile phone is generally made up 
of an antenna module, an antenna resonator unit, a radio 
frequency integrated circuit (RFIC) unit, and a base-band 
unit. Due to co-existence of communication systems, circuit 
configuration becomes complicated with an increase in parts 
or components required therefor. 
0034 See FIG. 11, which is a block diagram of one 
exemplary high-frequency circuit unit which is used in a 
dual-mode mobile phone system having Supportability to 
GSM850, EGSM and DCS of the TDMA method and also 
to B1, B2 and B5 of the WCDMA method. This mobile 
phone system includes switches SW1 and SW2 which 
perform switching to either circuitry for the TDMA method 
or circuitry for WCDMA. In this mobile phone system, a 
circuit configuration is separated per communication 
method so that signal reception paths are different from each 
other. Accordingly, it becomes necessary to use a number of 
SAW filters or duplexers, which corresponds to the number 
of Such different communication systems. This results in a 
likewise increase in total number of components in the 
entirety of the mobile phone system and an increase in 
manufacturing cost thereof. 
0035. In the dual-mode mobile phone system shown in 
FIG. 11 and the radio terminal device of JP-A-2005-210460, 
these are designed under the assumption that a multi-mode 
type radiocommunication circuit is used, which has separate 
Switchable signal paths or channels for a received signal of 
the WCDMA and a received signal of GSM, while prevent 
ing the received signal of GSM from going through to a 
duplexer. In other words, unlike embodiments of this inven 
tion as will be set forth later, none of the above-stated system 
and device are arranged to commonly use or 'share the 
high-frequency circuit—in particular, the duplexer or the 
like which is an internal circuit of the high-frequency circuit. 
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Thus it is difficult to miniaturize the high-frequency circuit 
and lower the production cost thereof, which in turn makes 
it difficult to downsize the communication apparatus at low 
COStS. 

0036 Currently preferred embodiments of this invention 
will be described with reference to the accompanying figures 
of the drawing below. 

Embodiment 1 

0037. A high-frequency circuit apparatus in accordance 
with Embodiment 1 of this invention is shown in FIG. 1 in 
block diagram form. This apparatus has functional Support 
ability to different types of communications systems, e.g., 
GSM850 of TDMA method, and B5 of WCDMA method. In 
FIG. 1, “ANT is used to indicate an antenna terminal. A 
high-frequency switch SW1 switches a signal that is input 
from the antenna terminal ANT to a duplexer DPX1 as will 
be described later and Switches to a signal transmission side 
low-pass filter LPF1, which is connected to a high-fre 
quency switch SW2 to be later described. 
0038. The high-frequency switch SW2 performs switch 
ing between signal transmission paths in a way depending 
upon a presently selected communication system. More 
specifically, the high-frequency switch SW2 switches to 
either a transmission path of GSM850 or a transmission path 
of B5. 

0039. The duplexer DPX1 performs the wave separation 
and selective routing of a frequency-different signal. In other 
words, letting an output signal of the high-frequency switch 
SW1 pass through the duplexer DPX1 results in removal of 
an unnecessary signal or signals, whereby a received signal 
having its frequency band of 869 MHz to 894 MHz which 
is an inbound signal band within the frequency band (824 
MHz to 894 MHz) of GSM850 and a received signal with its 
frequency band of 86.9 MHz to 894 MHz which is an 
inbound signal band within the frequency band (824 MHZ to 
894 MHz) of B5 are output to a GSM850/B5 RX terminal 
while causing an output signal of the high-frequency switch 
SW2 to pass through the duplexer DPX1 to thereby remove 
unnecessary signals therefrom for output to the switch SW1. 
An example of the signal that is output from the high 
frequency switch SW2 and then input to the duplexer DPX1 
may be a signal of B5. 
0040. With such an arrangement, the received signal of 
WCDMA method and the received signal of TDMA method, 
which are of the same frequency band, are made identical to 
each other in signal reception path or channel. This makes it 
possible to singularize the SAW filter or the duplexer, which 
has traditionally been required for each signal reception 
path. 
0041. The signal reception paths of the received signal of 
WCDMA method and the received signal of TDMA method 
can be made the same in this way because of the fact that an 
overlapping signal reception frequency band is present in 
respective methods. More specifically, in the WCDMA 
method, there are a plurality of signal bands of B1, B2 and 
B5; in the TDMA (GSM), there are a plurality of signal 
bands of PCS, DCS, EGSM and GSM850. The illustrative 
embodiment is the one that utilizes the overlapping exist 
ence of the signal band of B5 of WCDMA method and the 
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signal band of GSM850 of TDMA (GSM). The following 
embodiments also are principally based on this concept. 

Embodiment 2 

0.042 A high-frequency circuit apparatus in accordance 
with Embodiment 2 of the invention is depicted in FIG. 2 in 
block diagram form. This apparatus offers Supportability to 
different communication systems, one of which employs the 
TDMA technology—e.g., GSM850, DCS and the other of 
which uses the WCDMA method, such as B5. 
0043. This embodiment is similar in circuit configuration 

to the first embodiment stated supra, except that the former 
employs a diplexer (DIP) between the antenna terminal ANT 
and the high-frequency switch SW1. 
0044) In FIG. 2, DIP is the diplexer that is connected to 
the antenna terminal ANT. The diplexer DIP performs the 
wave separation of a signal having its frequency band of 824 
MHz to 894 MHz of GSM850 as input from the antenna 
terminal ANT and a signal with a first frequency which is in 
a low frequency band including the signal of 824 MHZ to 
894 MHz band of B5 (Band 5) of WCDMA method and also 
a signal of a second frequency that is a high frequency band 
including the signal of 1710 MHz to 1880 MHz of DCS. 
0045 Using the diplexer DIP makes it possible to secure 
establishment of the channels for a plurality of frequency 
different communication systems. Use of the diplexer DIP at 
a post-stage of the antenna terminal ANT Suppresses or 
prevents the signal of the first frequency, which is in the low 
frequency band, from attempting to leak into the signal path 
of the second frequency in the high frequency band. Fur 
thermore, any unnecessary signals which are generated from 
the high-frequency switch SW1 that is a nonlinear device are 
reduced by letting them pass through the diplexer DIP. 

Embodiment 3 

0046. A high-frequency circuit apparatus in accordance 
with a third embodiment of the invention is shown in FIG. 
3 in block diagram form. This apparatus has the Support 
ability to a TDMA communication system, e.g., GSM850, 
DCS, and also to a WCDMA communication system, such 
as B5. 

0047. This embodiment is similar in circuit arrangement 
to the second embodiment of the invention, except that the 
former uses, in a signal path of the second frequency as 
wave-separated by the diplexer DIP, a high-frequency 
switch SW3 and a signal reception side surface acoustic 
wave (SAW) filter SAW1 and also a low-pass filter LPF2, 
which will be described below. 
0048. The high-frequency switch SW3 switches a signal 
of the second frequency which is in the high frequency band 
as has been wave-separated by the diplexer DIP to the 
signal-receive side SAW filter SAW1 that is connected to a 
DCS RX terminal or, alternatively, switches to the diplexer 
DIP a sending signal which is output from the transmission 
side low-pass filter LPF2 that is connected to a DCS TX 
terminal. 
0049. With such an arrangement, letting a send signal that 

is input to the DCS TX terminal pass through the low-pass 
filter LPF2 makes it possible to reduce unnecessary signals 
that are contained in the send signal. In addition, by causing 
a received signal that is input from the antenna terminal 
ANT to pass through the signal-receive side SAW filter 
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SAW1, it is possible to reduce unnecessary signals that are 
contained in the received signal. 

Embodiment 4 

0050. A high-frequency circuit apparatus in accordance 
with a fourth embodiment of this invention is illustrated in 
FIG. 4. The circuit apparatus as shown herein has the 
Supportability to a TDMA communication system, e.g., 
GSM850, and also to a WCDMA communication system, 
such as B1 (Band 1), B5. A circuit configuration of this 
embodiment is similar to that of the second embodiment of 
the invention, except that the former uses a duplexer DPX2, 
to be later described, in the signal path of the second 
frequency including the frequency band of B1, which was 
wave-separated by the diplexer DIP. 
0051. The duplexer DPX2 performs the wave separation 
of a frequency-different signal. More specifically, letting a 
signal of second frequency that was wave-separated by 
diplexer DIP to be later described pass through the duplexer 
DPX2 results in removal of an unnecessary signal(s), 
whereby a received signal having its frequency of 2110 MHz 
to 2170 MHz which is an inbound signal frequency band 
within the frequency band (1920 MHz to 2170 MHz) of B1 
is output to a B1 RX terminal, while causing a send signal as 
input from a B1 TX terminal to pass through the duplexer 
DPX2 to thereby remove unnecessary signals therefrom for 
output to the diplexer DIP. 
0.052 With such an arrangement, it is possible to reduce 
unnecessary signals being contained in the send signal and 
the received signal while at the same time simplifying the 
circuit configuration when compared to the third embodi 
ment of the invention. 

Embodiment 5 

0053 A high-frequency circuit apparatus in accordance 
with a fifth embodiment of this invention is shown in FIG. 
5. This apparatus has the supportability to a TDMA com 
munication system, e.g., GSM850, PCS, and also to a 
WCDMA communication system, e.g., B2, B5. 
0054. This embodiment is similar in circuit configuration 
to the second embodiment of the invention, except that the 
former employs in PCS/B2 signal path a high-frequency 
switch SW3 as will be described later, a duplexer DPX3 to 
be later described, a low-pass filter LPF2, and a high 
frequency switch SW4 to be set forth later. 
0055. The duplexer DPX3 performs the wave separation 
of a frequency-different signal. More specifically, a signal 
that is output from the high-frequency switch SW3 as will be 
described later is guided to pass through the duplexer DPX3 
so that unnecessary signals are removed away therefrom, 
whereby a received signal having its frequency band of 1930 
MHz to 1960 MHz that is an inbound signal band within the 
frequency band (1830 MHz to 1960 MHz) of B2 and a 
received signal with its frequency band of 1930 MHz to 
1990 MHz that is an inbound signal frequency band within 
the frequency band (1850 MHz to 1990 MHz) of PCS are 
output to a PCS/B2 Rx terminal while an output signal of the 
high-frequency switch SW4 passes through the duplexer 
DPX3 so that unnecessary signals are removed therefrom for 
output to the high-frequency switch SW3. 
0056. The high-frequency switch SW3 switches the sig 
nal of the second frequency that is in a high frequency band, 
which signal was wave-separated by the diplexer DIP, to the 



US 2007/0183348 A1 

duplexer DPX3 and switches to the diplexer DIP the send or 
outbound signal that is output from the low-pass filter LPF2. 
0057 The high-frequency switch SW4 performs switch 
ing between signal transmission paths pursuant to a pres 
ently activated communication system. In other words, the 
high-frequency Switch SW4 Switches a signal as input 
thereto to either the transmission path of PCS or the transfer 
path of B2 that is the WCDMA method. 
0058 With such an arrangement, usable communication 
systems increase in number when compared to the second 
embodiment, resulting in achievement of enhanced multi 
functionality. It is also possible, by making the same the 
signal reception paths of different communication systems 
of the same frequency band, to permit the required number 
of the SAW filters or duplexers to decrease from four, as in 
the prior art, to two. 

Embodiment 6 

0059 A high-frequency circuit apparatus in accordance 
with a sixth embodiment of this invention is shown in FIG. 
6. This apparatus is operatively associated with an increased 
number of telecommunication systems when compared to 
Embodiment 5. For example, the illustrative circuit appara 
tus has the Supportability to many different types of com 
munication systems, such as GSM850. EGSM, DCS and 
PCS of the TDMA method and B1, B2 and B5 of the 
WCDMA technology. 
0060. In FIG. 6, the diplexer DIP performs the wave 
separation of a signal having its frequency band of 824 MHZ 
to 894 MHZ of GSM850 which is input from the antenna 
terminal ANT, a first frequency signal of low frequency band 
which contains therein a signal with its frequency band of 
880 MHz to 960 MHz of EGSM and a signal with a 
frequency band of 824 MHz to 894 MHz of B5, a signal of 
a frequency band of 1710 MHz to 1880 MHz of DCS, a 
signal of a frequency band of 1850 MHz to 1990 MHz of 
PCS, and a second frequency signal of high frequency band 
which includes a signal with its frequency band of 1920 
MHz to 2170 MHz of B1 and a signal of 1830 MHz-1960 
MHz band of B2. 
0061 The high-frequency switch SW2 performs the 
Switching of a transmission path per communication system. 
More precisely, when transmitting an outbound signal of 
either GSM850 or EGSM of those send signals of GSM850, 
EGSM, B5 low-frequency band communication systems, 
which signals are input from a GSM850/EGSM/B5 termi 
nal, the high-frequency switch SW2 switches the outbound 
signal to the low-pass filter LPF1. When transmitting an 
outbound signal of B5 that is the WCDMA method, the 
switch SW2 switches it to the duplexer DPX1. 
0062. The high-frequency switch SW4 performs switch 
ing between transmission paths on a per-communication 
system basis. More precisely, the high-frequency Switch 
SW4 switches to the low-pass filter LPF2 a send signal of 
DCS or PCS of those send signals of high-frequency band 
communication systems of DCS, PCS, B1 and B2, which 
signals are input from a DCS/PCS/B1/B2 terminal. This 
switch SW4 also switches a send signal of B1 to the 
duplexer DPX2 and switches a send signal of B2 to the 
duplexer DPX3. 
0063. The duplexer DPX1 performs the wave separation 
of a frequency-different signal in Such a way that an output 
signal of the high-frequency switch SW1 passes through the 
duplexer DPX1 so that unnecessary signals are removed 
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away therefrom and then a received signal of B5 and a 
received signal of GSM850, which are of the same fre 
quency band, are output together to a GSM850/B5 RX 
terminal. 
0064. Additionally, the duplexer DPX3 performs wave 
separation of a frequency-different signal in a way Such that 
an output signal of the high-frequency switch SW3 is guided 
to pass through the duplexer DPX3 so that unnecessary 
signals are removed therefrom and then a received signal of 
B2 having a frequency of 1930 MHz to 1960 MHz and a 
received signal of PCS with its frequency of 1930 MHz to 
1990 MHz, which are in the same frequency band, are output 
to a PCS/B2 RX terminal. 
0065. The duplexer DPX2 performs the wave separation 
of a frequency-different signal in a way Such that an output 
signal of the high-frequency switch SW3 passes through the 
duplexer DPX3 so that unnecessary signals are removed 
away therefrom whereby the resultant signal is output to a 
B1 RX terminal. 
0066. The high-frequency switch SW1 switches the first 
frequency signal of low frequency band which was wave 
separated by the diplexer DIP to either the duplexer DPX1 
or the signal-receive side SAW filter SAW2 that is connected 
to an EGSM RX terminal, and switches to the diplexer DIP 
a send signal which is output from the transmission side 
low-pass filter LPF1 that is connected to the switch SW2. 
0067. The high-frequency switch SW3 switches a signal 
of the second frequency of high frequency band which was 
wave-separated by the diplexer DIP to any one of the 
duplexer DPX2 and the duplexer DPX3 and the signal 
receive side SAW filter SAW1 that is connected to the B1 RX 
terminal while switching to the diplexer DIP a send signal 
which is output from the transmission side low-pass filter 
LPF2 that is connected to the switch SW4 stated supra. 
0068. With such an arrangement, usable communication 
systems increase in number when compared to the fifth 
embodiment, so multi-functionality is achievable Success 
fully. 

Embodiment 7 

0069. A high-frequency circuit apparatus in accordance 
with a seventh embodiment of the invention is shown in 
FIG. 7. This apparatus is similar to that of the sixth embodi 
ment except that the diplexer DIP at the post-stage of the 
antenna terminal ANT and the high-frequency switches 
SW1 and SW2 are deleted, and a switch SWS which 
operates to Switch between signal-sending/receiving paths is 
provided for selective connection to the antenna terminal 
ANT, duplexer DPX1, signal receive side SAW filter SAW2, 
low-pass filter LPF1, signal receive side SAW filter SAW1, 
low-pass filter LPF2, duplexer DPX3 and duplexer DPX2. 
0070. With such an arrangement, the circuit configuration 
becomes simplified when compared to the sixth embodi 
ment. 

Embodiment 8 

0071. A high-frequency circuit apparatus in accordance 
with an eighth embodiment of the invention is depicted in 
FIG. 8 in block diagram form. 
0072 This circuit apparatus is similar to that of Embodi 
ment 6 with the duplexers DPX1-DPX3 and signal-receive 
side SAW filters SAW1-2 being modified so that an output 
terminal of each is a single output. With Such an arrange 
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ment, the output terminals required decrease in number, 
resulting in the circuit configuration becoming simplified. 

Embodiment 9 

0073. A high-frequency circuit apparatus in accordance 
with a ninth embodiment of the invention is shown in FIG. 
9. This apparatus has several matching circuits for taking 
matching with external circuitry, i.e., a matching circuit #1 
which is connected between the duplexer DPX1 and 
GSM850/B5 RX terminal, a matching circuit #2 that is 
coupled between the signal receive side SAW filter SAW2 
and EGSM RX terminal, a matching circuit #3 between the 
signal receive side SAW filter SAW1 and DCS RX terminal, 
a matching circuit #4 between the duplexer DPX3 and 
PCS/B2 Rx terminal, and a matching circuit #5 between the 
duplexer DPX2 and B1 RX terminal. Each matching circuit 
is made up of more than one inductor and more than one 
capacitor. Letting the inductor and capacitor be Small in 
inductance and capacitance thereof makes it possible to 
embed the matching circuits in a multilayered circuit board 
or substrate. 

Embodiment 10 

0074. A mobile cellular phone telecommunications sys 
tem is shown in FIG. 10, which has multiple functionalities, 
Such as over-the-air voice communications, data communi 
cations, local area network (LAN) connectivity and others. 
This system includes a high-frequency circuit apparatus, 
which is any one of Embodiments 1 to 9, and a built-in SAW 
filter or duplexer that is disposed between an antenna and an 
RFIC. 

0075. In the system of FIG. 10, a receiver unit receives an 
inbound signal which is received by the antenna. This 
received signal is input to the high-frequency circuit appa 
ratus. A signal processed by this apparatus is then input to a 
baseband unit via the RFIC. A signal as processed thereby is 
output from an output unit. Such as a voice/audio output unit, 
data output unit or interface (I/F) unit. A transmitter unit 
permits an outbound signal that is output from the baseband 
unit to pass through the high-frequency circuit apparatus via 
the RFIC and/or a high-power amplifier (PHA) for output 
from the antenna. 
0076. It should be noted that although in this embodiment 
a GaAS Switch was used as the Switch, this invention should 
not exclusively be limited thereto and the switch may be 
replaced with other similar switches including, but not 
limited to, a semiconductor Switch, such as a complementary 
metal oxide semiconductor (CMOS) switch, a high electron 
mobility transistor (HEMT) switch, and a switch which 
utilizes micro-electromechanical systems (MEMS) or else. 
0077. Additionally, although in the above-stated Embodi 
ments 1 to 10 the high-frequency circuit apparatuses have 
been described which offer the supportability to a combi 
nation of TDMA communication systems of GSM850, 
EGSM, DCS and PCS and WCDMA communication sys 
tems of B1, B2 and B5 by way of example, this invention 
should not be limited thereto. Similar results are obtainable 
in high-frequency circuit apparatuses with a combination of 
a plurality of systems, such as a personal digital cellular 
(PDC) access method and WCDMA, WCDMA and narrow 
band CDMA, etc., in case inbound signals received are 
Substantially Substantially the same in frequency band as 
each other. 
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0078. Also note that the high-frequency circuit apparatus 
in accordance with any one of the above-stated embodi 
ments is utilizable for mobile telephones with the co 
existence of various types of telecommunications systems, 
including but not limited to TDMA, CDMA and WCDMA 
technologies. 
0079 According to this invention, it becomes possible to 
miniaturize the high-frequency circuit apparatus and down 
size the communication apparatus with this circuit apparatus 
being built therein. 
0080. It should be further understood by those skilled in 
the art that although the foregoing description has been 
made on embodiments of the invention, the invention is not 
limited thereto and various changes and modifications may 
be made without departing from the spirit of the invention 
and the scope of the appended claims. 

1. A high-frequency circuit apparatus responsive to send 
and received signals of a first modulation method and a 
second modulation method, said apparatus comprising: 

a duplexer for performing wave separation of send and 
received signals as input thereto; and 

a filter for filtering the input send signal, wherein 
upon inputting of the send and received signals of said 

first modulation method, the send signal and the 
received signal of said first modulation method are 
wave-separated and output by said duplexer, and 

upon inputting of the received signal of said second 
modulation method, the received signal of said second 
modulation method is wave-separated by said duplexer 
whereas the send signal of said second modulation 
method is filtered by said filter. 

2. The high-frequency circuit apparatus according to 
claim 1, wherein said first modulation method is a code 
division multiple access method, and said second modula 
tion method is a time division multiple access method. 

3. The high-frequency circuit apparatus according to 
claim 1, wherein the signal of said first modulation method 
and the signal of said second modulation method are Sub 
stantially the same in frequency band as each other. 

4. A high-frequency circuit apparatus responsive to send 
and received signals of a first modulation method and a 
second modulation method, said device comprising: 

a duplexer for performing wave separation of a send 
signal and a received signal of said first modulation 
method and for performing separation of a received 
signal of said second modulation method; and 

a filter for filtering the send signal of said second modu 
lation method. 

5. A high-frequency circuit apparatus with Supportability 
to a plurality of frequency bands including a band of TDMA 
method and a band of CDMA method, said apparatus 
comprising: 

a second high-frequency Switch for Switching an input 
send signal between a transmission path of a first 
communication system of the TDMA method and a 
transmission path of a seventh communication system 
of the CDMA method; 

a first low-pass filter for causing attenuation of an unnec 
essary signal from one send signal as Switched by said 
second high-frequency switch; 

a first duplexer having a first port, a second port and a 
third port, for outputting to the second port a remaining 
send signal which is input from the first port and 
Switched by said second high-frequency switch while 
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applying thereto wave separation with a received signal 
different in frequency from the send signal and for 
outputting to the third port a received signal of said first 
communication system to be input from the second port 
and a received signal of said seventh communication 
system, which are in the same frequency band; and 

a first high-frequency switch for Switching a received 
signal as input from an antenna terminal to the second 
port of said first duplexer and for switching to said 
antenna terminal both said send signal which is wave 
separated by said first duplexer and is output from said 
second port and a send signal as output from said first 
low-pass filter. 

6. The high-frequency circuit apparatus according to 
claim 5, wherein a signal of the TDMA method as input from 
the antenna terminal and a signal of the CDMA method are 
output via said first duplexer to an external circuit. 

7. The high-frequency circuit apparatus according to 
claim 5, further comprising: 

a diplexer for transmitting toward an antenna a send 
signal of one of said first communication system and a 
third communication system each being the TDMA 
method and said seventh communication system being 
the CDMA method and for performing, in a signal 
reception event, wave separation of a signal of a first 
frequency in the frequency band of said first commu 
nication system and said seventh communication sys 
tem and a signal of a second frequency of said third 
communication system being in a frequency band 
higher than said first frequency, wherein 

said first high-frequency switch Switches the signal of said 
first frequency as output from said diplexer to said first 
duplexer and for Switching an output signal of said first 
low-pass filter to said diplexer. 

8. The high-frequency circuit apparatus according to 
claim 7, further comprising: 

a second low-pass filter for attenuation of an unnecessary 
signal being contained in the send signal of said third 
communication system; 

a third high-frequency Switch for Switching the signal of 
said second frequency as separated by said diplexer to 
a signal reception path and for Switching a signal as 
output from said second low-pass filter to said diplexer; 
and 

a first surface acoustic wave (SAW) filter for permitting 
passage of only a received signal of said third commu 
nication system from the signal being output from said 
third high-frequency switch to the signal reception 
path. 

9. The high-frequency circuit apparatus according to 
claim 7, further comprising: 

a second duplexer for performing wave separation of a 
received signal of a fifth communication system 
included in said second frequency separated by said 
diplexer to thereby route this signal to the signal 
reception path and for causing a send signal of said fifth 
communication system to pass therethrough toward 
said diplexer. 

10. The high-frequency circuit apparatus according to 
claim 7, wherein said diplexer further transmits to the 
antenna a send signal of one of said first communication 
system and a fourth communication system each of which is 
the TDMA method and a sixth communication system and 
said seventh communication system each of which is the 
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CDMA method and for performing, in a signal reception 
event, wave separation of the signal of said second fre 
quency including both said first frequency and frequency 
bands of said fourth communication system and said sixth 
communication system, and wherein said apparatus further 
comprises: 

a fourth high-frequency switch for Switching between a 
signal transmission path of said fourth communication 
system and a signal transmission path of said sixth 
communication system, 

a second low-pass filter for attenuation of an unnecessary 
signal of a signal to be output from said fourth high 
frequency Switch, 

a third duplexer for performing wave separation of a send 
signal of said fifth communication system or said sixth 
communication system and a received signal different 
in frequency band from Such the send signal and for 
causing signal reception paths of respective received 
signals of the fourth and sixth communication systems, 
which are in the same frequency band, to be the same 
as each other, and 

a third high-frequency Switch for Switching the signal of 
said second frequency as output from said diplexer to 
said third duplexer and for Switching an output signal 
of said second low-pass filter to said diplexer. 

11. The high-frequency circuit apparatus according to 
claim 7, wherein said diplexer further transmits to the 
antenna a send signal of one of the first to fourth commu 
nication systems of the TDMA method and the fifth to 
seventh communication systems of the CDMA method, and 
for performing, in a signal reception event, wave separation 
of the signal of said first frequency including frequency 
bands of the first, second and seventh communication sys 
tems and the signal of said second frequency including 
frequency bands of the third to sixth communication sys 
tems, wherein 

said second high-frequency switch performs Switching 
between a signal transmission path in common for the 
first and second communication systems and a signal 
transmission path of said seventh communication sys 
tem, 

said first low-pass filter causes attenuation of an unnec 
essary signal contained in send signals of said first and 
second communication systems to be output from said 
second high-frequency switch, 

said first high-frequency switch Switches the signal of said 
first frequency as output from said diplexer to either 
said first duplexer or the signal reception path of said 
second communication system and for Switching the 
output signal of said first low-pass filter to said 
diplexer, and 

said apparatus further comprises, 
a fourth high-frequency switch for Switching a signal 

transmission path being common to said third commu 
nication system and said fourth communication system, 
a signal transmission path of said fifth communication 
system, and a signal transmission path of said sixth 
communication system, 

a second low-pass filter connected to one of the signal 
transmission paths to be switched by said fourth com 
munication system, for attenuating an unnecessary sig 
nal of the send signal to be output from said fourth 
high-frequency Switch, 
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a second duplexer for separating to a signal reception path 
the received signal of said fourth communication sys 
tem contained in said second frequency separated by 
said diplexer and for causing the send signal of said 
fourth communication system to pass therethrough 
toward said diplexer, 

a third duplexer for performing wave separation of a send 
signal of either said fourth communication system or 
said sixth communication system and a received signal 
different in frequency band from such the signal and for 
causing signal reception paths of received signals of the 
fifth and sixth communication systems, which are in the 
same frequency band, to be the same as each other, 

a third high-frequency Switch for Switching the signal of 
said second frequency as output from said diplexer to 
one of said second duplexer, said third duplexer and the 
signal reception path of said third communication sys 
tem or for Switching the output signal of said second 
low-pass filter to said diplexer, 

said first SAW filter for filtering a signal to be output from 
said third high-frequency switch to thereby permit only 
a received signal of said third communication system to 
pass therethrough, and 

a second SAW filter for filtering a signal being output 
from said first high-frequency switch to thereby permit 
only a received signal of said second communication 
system to pass therethrough. 

12. The high-frequency circuit apparatus according to 
claim 7, wherein said diplexer attenuates either an unnec 
essary signal contained in the send signal of said first 
communication system or said second communication sys 
tem or said seventh communication system or an unneces 
sary signal to be generated from said first high-frequency 
switch. 

13. The high-frequency circuit apparatus according to 
claim 11, wherein said first duplexer, said first SAW filter, 
said second SAW filter, said second duplexer and said third 
duplexer have output nodes each being formed of a single 
output. 

14. The high-frequency circuit apparatus according to 
claim 13, further comprising: 

a first matching circuit for providing matching between 
said first duplexer and the external circuit; 

a second matching circuit for providing matching between 
said first SAW filter and the external circuit; 

a third matching circuit for providing matching between 
said second SAW filter and the external circuit; 

a fourth matching circuit for providing matching between 
said second duplexer and the external circuit; and 

a fifth matching circuit for providing matching between 
said third duplexer and the external circuit. 

15. A high-frequency circuit apparatus with Supportability 
to a first communication system, a second communication 
system, a third communication system and a fourth com 
munication system which comply with a TDMA method and 
also to a fifth communication system, a sixth communication 
system and a seventh communication system which comply 
with a CDMA method, said apparatus comprising: 

a fifth high-frequency Switch having an antenna port 
connected to an antenna terminal, first to third signal 
transmission/reception ports, first and second signal 
transmission ports and first and second signal reception 
ports, for Switching a received signal received via said 
antenna port to said first to third signal transmission/ 
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reception ports or said first and second signal reception 
ports and for Switching a send signal to be input from 
said first to third signal transmission/reception ports or 
said first and second signal transmission ports to the 
antenna port; 

a second high-frequency Switch for Switching send signals 
of said first communication system, said second com 
munication system and said seventh communication 
system to a signal transmission path in common for 
said first communication system and said second com 
munication system and a signal transmission path of 
said seventh communication system; 

a first low-pass filter connected to one signal transmission 
path of said second high-frequency Switch and the first 
signal transmission port of said fifth high-frequency 
Switch, for attenuating an unnecessary signal from an 
output signal of said second high-frequency switch; 

a fourth high-frequency Switch for Switching send signals 
of said third communication system, said fourth com 
munication system and said sixth communication sys 
tem to a signal transmission path in common to said 
third communication system and said fourth commu 
nication system and a signal transmission path of said 
fifth communication system and also a signal transmis 
sion path of said sixth communication system; 

a second low-pass filter connected to a remaining signal 
transmission path of said fourth high-frequency switch 
and the second signal transmission port of said fifth 
high-frequency switch, for attenuating an unnecessary 
signal from an output signal of said fourth high 
frequency Switch; 

a first duplexerconnected to the first signal transmission/ 
reception port of said fifth high-frequency Switch and 
the signal transmission path of said fourth high-fre 
quency Switch which is in common to the third and 
fourth communication systems, for performing wave 
separation of a send signal from said second high 
frequency switch and a received signal different in 
frequency from Such the send signal and for outputting 
via the same signal reception path a received signal of 
said first communication system and a received signal 
of said seventh communication system, which are of 
the same frequency band; 

a second duplexerconnected to the third signal transmis 
sion/reception port of said fifth high-frequency switch 
and the signal transmission path of the fifth communi 
cation system of said fourth high-frequency switch, for 
separating only a received signal of said fifth commu 
nication system from the received signal as received 
from said third signal reception port, for outputting it to 
a signal reception path, and for outputting the received 
signal of said fifth communication system to the third 
signal transmission/reception port of said fifth high 
frequency Switch; 

a third duplexer connected to the second signal transmis 
sion/reception port of said fifth high-frequency switch 
and the signal transmission path of said sixth commu 
nication system of said fourth high-frequency switch, 
for performing separation of a send signal and a 
received signal of said sixth communication system 
which are different in frequency band from each other 
and for making equal the received signal of said fourth 
communication system and the received signal of said 
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sixth communication system, which are the same in 
frequency band as each other; 

a first SAW filter connected to the first signal reception 
port of said fifth high-frequency Switch, for permitting 
passage of only the received signal of said third com 
munication system from those received signals as 
received via said first signal reception port; and 

a second SAW filter connected to the second signal 
reception port of said fifth high-frequency switch, for 
permitting pass-through of only the received signal of 
said second communication system from those 
received signals being received through said second 
signal reception port. 

16. A communication apparatus comprising: 
a receiver unit for receiving a signal; 
the high-frequency circuit apparatus as defined in claim 1, 

for processing the signal received by said receiver unit; 
and 
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an output unit for outputting a signal as processed by said 
high-frequency circuit apparatus. 

17. A communication apparatus comprising: 
a receiver unit for receiving a signal; 
the high-frequency circuit apparatus as defined in claim 4. 

for processing the signal received by said receiver unit; 
and 

an output unit for outputting a signal as processed by said 
high-frequency circuit apparatus. 

18. A communication apparatus comprising: 
a receiver unit for receiving a signal; 
the high-frequency circuit apparatus defined in claim 15. 

for processing the signal received by said receiver unit; 
and 

an output unit for outputting a signal as processed by said 
high-frequency circuit apparatus. 

k k k k k 


