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HIGH-FREQUENCY CIRCUIT DEVICE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a high-frequency 
circuit device in a transmission/reception part of a high 
frequency radio Set, Specifically, a mobile communication 
apparatus Such as a mobile phone or the like. More specifi 
cally, this invention relates to a multiband high-frequency 
circuit device including a Semiconductor amplifier circuit 
(hereinafter, referred to as a transmission amplifier circuit) 
for high-frequency power transmission and a Switch circuit 
for Switching among a plurality of frequency bands. 
0003 2. Description of the Related Art 
0004 Under a system according to a W-CDMA (Wide 
band-Code Division Multiple Access) system or a CDMA 
(Code Division Multiple Access) system such as is used for 
a mobile phone or the like, Some types of mobile phones use 
a plurality of frequency bands including frequency bands 
that differ by not less than 200 MHz from each other, for 
example, 2 GHz in combination with 1.7GHZ, the frequency 
band of 1.4 to 1.5 GHZ, or the frequency band of 800 to 900 
MHz. In Such a mobile phone, a transmission amplifier 
circuit that transmits high-frequency power from an antenna 
is configured using Separate high-frequency amplifiers with 
respect to the respective frequency bands for the following 
reason. That is, when a conventional linear high-frequency 
amplifier that receives a quadrature modulation signal is 
operated to perform a linear amplification operation on a 
wide frequency band, the current consumption increases 
considerably. 

0005) Furthermore, in the case where a wireless LAN 
(Local Area Network) function is imparted to a mobile 
phone, not only because this function is added but also 
because frequencies in the frequency band of 2.4 GHz and 
the frequency band of 5 GHZ are used in this case, the 
number of high-frequency amplifiers to be used should be 
increased by the number of the frequency bands, which has 
been disadvantageous. 

CONVENTIONALEXAMPLE 1. 

0006 FIG. 6 is a block diagram showing an example of 
the configuration of a conventional high-frequency circuit 
device. As shown in FIG. 6, a W-CDMA transmission signal 
Tx (0.8) in the frequency band of 800 MHz to 900 MHz is 
input to a high-frequency amplifier 1 of a transmission 
amplifier circuit and amplified. Further, a W-CDMA trans 
mission signal TX (2) in the frequency band of 1.9 GHz to 
2.0 GHz is input to a high-frequency amplifier 2 of the 
transmission amplifier circuit and amplified. 
0007. After these transmission signals in the plurality of 
frequency bands are amplified by the high-frequency ampli 
fiers 1 and 2, respectively, Signals of Second-, third- and 
higher order harmonic components of the transmission Sig 
nals are removed by low-pass filters (LPF), and the trans 
mission Signals without the harmonic components are input 
to duplexers (shared devices) 9 and 9 via isolators 27 and 27, 
respectively. The duplexers 9 and 9 are filters for separating 
Signals into a transmission signal and a reception Signal So 
as to enable simultaneous transmission/reception. Further, 
the isolators 27 are used to avoid the deterioration of a 
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distortion characteristic in operations of the high-frequency 
amplifiers 1 and 2, which might result from an impedance 
that deviates from 50 ohms when an antenna 7 is brought 
close to metal or a human head. 

0008 Furthermore, a multi-switch circuit 8 for Switching 
among transmission frequency bands is connected between 
the antenna 7 and the duplexerS 9 So as to Select a trans 
mission frequency band and Supply the antenna 7 with 
Signals in the transmission frequency band. On the other 
hand, when reception is performed, the multi-Switch circuit 
8 Selects a reception frequency band. Then, reception signals 
are supplied from the antenna 7 to the duplexers 9 and 9 via 
the multi-Switch circuit 8 and are received as a reception 
signal RX (0.8) and an RX signal (2) via SAW filters (SAW) 
11 and 11 and low-noise amplifiers (LNA) 12 and 12, 
respectively. Instead of using the SAW filters 11, the recep 
tion side of each of the duplexerS9 may be configured as one 
filter. The multi-Switch circuit 8 using a high frequency is 
formed of a GaAS Switch. The multi-Switch circuit 8 also 
may be formed of a pin diode. 

CONVENTIONALEXAMPLE 2 

0009 FIG. 7 is a block diagram showing an example of 
the configuration of a conventional high-frequency circuit 
device including high-frequency amplifiers with respect to 
three frequency bands. As shown in FIG. 7, in Conventional 
Example 2, in addition to the transmission Signals described 
in Conventional Example 1, a W-CDMA transmission signal 
Tx (1.7) at a frequency of 1.7 GHz is input to a high 
frequency amplifier 30 and amplified. In the same manner as 
in the cases of the frequency band of 2 GHz and the 
frequency band of 800 to 900 MHz, after the transmission 
Signal TX (1.7) is amplified by the high-frequency amplifier 
30, Signals of Second-, third- and higher order harmonic 
components of the transmission signal TX (1.7) are removed 
by a low-pass filter (LPF), and the transmission signal TX 
(1.7) without the harmonic components is input to a 
duplexer (shared device: DUP) 9 for performing simulta 
neous transmission/reception via an isolator 27. 

0010 Furthermore, in the same manner as in Conven 
tional Example 1, a multi-Switch circuit 8 for Switching 
among transmission frequency bands is connected between 
an antenna 7 and the duplexer 9 So as to Select a transmission 
frequency band and Supply the antenna 7 with Signals in the 
transmission frequency band. On the other hand, when 
reception is performed, the multi-Switch circuit 8 Selects a 
reception frequency band. Then, a reception Signal is Sup 
plied from the antenna 7 to the duplexer 9 via the multi 
Switch circuit 8 and is received as a reception signal RX (1.7) 
via a SAW filter (SAW) 11 and a low-noise amplifier (LNA) 
12. 

0011 Herein, the high-frequency amplifiers 1, 2 and 30 
are formed of a FET or HBT (heterobipolar transistor) that 
is made from GaAs, or a HBT made from SiGe. 

CONVENTIONALEXAMPLE 3 

0012 FIG. 8 is a block diagram showing an example of 
the configuration of a conventional high-frequency circuit 
device that includes high-frequency amplifiers with respect 
to three frequency bands and conforms to a wireleSS LAN 
(Local Area Network). 
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0013 In the case where a signal of the wireless LAN that 
has been modulated by multi-carrier modulation for OFDM 
(Orthogonal Frequency Division Multiplex) or the like is 
transmitted by this System, due to a difference in frequency 
and operation, a high-frequency amplifier 30 for a wireleSS 
LAN with the frequency band of 2.4 GHz is required in 
addition to high-frequency amplifiers 1 and 2 for W-CDMA. 
This is not only because there is a difference in frequency 
but also because a resultant output is as Small as about 
one-tenth to one-hundredth of that of a mobile phone, and 
thus when a high-frequency amplifier for a mobile phone is 
used as the high-frequency amplifier 30 in linear operation, 
to which a 2.4 GHz wireless LAN signal TX (2.4) that is a 
quadrature modulation signal Similar to that used in the case 
of the W-CDMA is input, current consumption increases as 
much as five- to ten-fold. In a wireleSS LAN operation, a 
Selection is made between transmission and reception opera 
tions by a multi-Switch circuit, and when reception is 
performed, a reception signal RX (2.4) is output from a 
low-noise reception amplifier 12 for a wireless LAN. 
0.014. The above-described configuration used for a wire 
leSS LAN also applies to the case where a signal in the 
frequency band of 2.4 GHz to 2.7 GHz according to the 
W-CDMA, TD-CDMA, or TD-SCDMA system exists. 
0.015 However, in such a configuration according to the 
conventional technique, when using two, three, four or a 
higher number of frequency bands according to the 
W-CDMA system, the number of high-frequency amplifiers 
to be used should be increased So as to correspond to the 
number of the frequency bands. Therefore, compared with 
the conventional case of a mobile phone using one or two 
frequency bands, this case leads to a two- to three-fold cost 
increase, and Since isolators should be provided with respect 
to the respective frequency bands, the cost further is 
increased. This ends up in a nearly three- to five-fold cost 
increase, which has been disadvantageous. 
0016 Furthermore, since the isolators are provided, an 
electric current to be consumed in the high-frequency ampli 
fiers for the W-CDMA also is lost by about 20%, resulting 
in an extra current consumption of 40 to 70 mA, which is 
disadvantageous. 

0.017. Furthermore, when a wireless LAN function is 
added, a high-frequency amplifier for a wireleSS LAN is 
required additionally, which has been disadvantageous. 

SUMMARY OF THE INVENTION 

0.018 With the foregoing in mind, it is an object of the 
present invention to provide a high-frequency circuit device 
that achieves cost reduction and reduction in power con 
Sumption and does not require an additional high-frequency 
amplifier even when a transmission frequency band is newly 
added. 

0019. In order to achieve the above-mentioned object, a 
high-frequency circuit device according to the present 
invention is a high-frequency circuit device that is conform 
able to the W-CDMA or CDMA system in which a plurality 
of transmission frequency bands exist. The high-frequency 
circuit device has a configuration including a transmission 
amplifier circuit for transmitting high-frequency power from 
an antenna, which includes at least one high-frequency 
amplifier for a wide frequency band that amplifies signals in 
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a plurality of transmission frequency bands differing by not 
less than 200 MHz from each other, a duplexer that is 
provided for performing Simultaneous transmission/recep 
tion, upstream and downstream Switch circuits in the direc 
tion of transmission that are provided So as to Sandwich the 
duplexer between the high-frequency amplifier for a wide 
frequency band and the antenna and are Switched on when 
the Simultaneous transmission/reception is performed, and a 
power Supply amplitude modulator that Supplies an ampli 
tude modulation Voltage to a power Supply terminal of the 
transmission amplifier circuit. Further, in the high-frequency 
amplifier of the transmission amplifier circuit, phase infor 
mation of a transmission signal is Supplied to a Signal input 
terminal and an amplitude modulation voltage correspond 
ing to amplitude information of the transmission signal is 
Supplied from the power Supply amplitude modulator to the 
power Supply terminal So that polar modulation or polar loop 
modulation is performed. 
0020. According to the above-described configuration, a 
high-frequency circuit device for a mobile phone that is 
conformable to two, three, four or a higher number of 
frequency bands according to the W-CDMA system can be 
realized using high-frequency amplifiers reduced in number 
to as few as one or two. Further, there is no need to provide 
isolators So as to correspond to the respective frequency 
bands, and thus the cost of a high-frequency amplifier and an 
isolator can be reduced to one-third to one-fifth. Further, a 
loSS caused by an isolator can be eliminated, and thus current 
consumption of a high-frequency amplifier in a W-CDMA 
operation can be reduced by about 20%, namely, by 40 to 70 
mA. 

0021 Furthermore, the addition of a wireless LAN func 
tion also can be realized in the following manner. That is, a 
high-frequency amplifier for a wide frequency band ampli 
fies a Signal in a transmission frequency band corresponding 
to a wireleSS LAN and directly Supplies the Signal that has 
been amplified to a downstream Switch circuit in the direc 
tion of transmission, and polar modulation or polar loop 
modulation is performed. 

0022. According to the present invention, a high-fre 
quency circuit device can be provided that achieves cost 
reduction (to one-third to one-fifth) and reduction in power 
consumption (about 20% decrease) and does not require an 
additional high-frequency amplifier even when a transmis 
Sion frequency band is newly added, thereby providing a 
Substantial effect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a first embodiment of the present invention. 
0024 FIG. 2 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a Second embodiment of the present invention. 
0025 FIG. 3 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a third embodiment of the present invention. 
0026 FIG. 4 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a fourth embodiment of the present invention. 
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0.027 FIG. 5 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a fifth embodiment of the present invention. 
0028 FIG. 6 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to Conventional Example 1. 
0029 FIG. 7 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to Conventional Example 2. 
0030 FIG. 8 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to Conventional Example 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0.031 Hereinafter, the present invention will be described 
by way of preferred embodiments with reference to the 
appended drawings. 

First Embodiment 

0.032 FIG. 1 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a first embodiment of the present invention. 
0.033 Firstly, as shown in FIG. 1, in the high-frequency 
circuit device according to this embodiment, an amplitude 
modulation voltage corresponding to an amplitude signal AS 
TX is Supplied from a power Supply amplitude modulator 10 
to a power Supply terminal of each of high-frequency 
amplifiers 1 and 18 that constitute a transmission amplifier 
circuit. Basically, the high-frequency amplifiers 1 and 18 
perform a polar modulation or polar loop modulation opera 
tion. 

0034. In other words, in comparison with a conventional 
example that is realized by a conventional quadrature modu 
lation operation and uses, along with isolators, high-fre 
quency amplifiers in linear operation that respectively oper 
ate with respect to a plurality of transmission signal 
frequency bands, this embodiment has the following con 
figuration. That is, firstly, all of the W-CDMA operations are 
performed based on polar modulation or polar loop modu 
lation. To this end, a phase Signal is input to a high 
frequency amplifier, and an amplitude modulation Voltage 
further is input to its power Supply terminal. Thus, it is no 
longer necessary to provide a conventional linear amplifier. 
Further, the high-frequency amplifier in polar modulation 
operation can be realized by a high-frequency amplifier in 
Saturation operation, and thus a high-frequency amplifier 
that is conformable to an extremely wide frequency band 
can be realized. 

0.035 Moreover, polar modulation can be realized by 
designing the power Supply amplitude modulator 10 in a 
high frequency operation with the current Semiconductor 
technology using higher frequencies and a duplexer (shared 
device) So as to avoid an influence on other frequencies 
when removing an isolator that will be described later. 
0.036 Hereinafter, the high-frequency circuit device 
according to this embodiment will be described specifically. 
0037. In FIG. 1, a phase signal PS Tx (0.8) in the 
frequency band of 800 to 900 MHz according to the 
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W-CDMA system is amplified by the high-frequency ampli 
fier 1. Meanwhile, a phase signal PS TX (1.7-2) in the 
frequency band of 1,700 to 2,100 MHz according to the 
W-CDMA system is amplified by the high-frequency ampli 
fier 18 for a wide frequency band. By polar modulation or 
polar loop modulation, a high-frequency amplifier in Satu 
ration operation, which is conformable to Such a wide 
frequency band, can be realized. Further, in each of the 
high-frequency amplifierS 1 and 18, a gain-controllable 
driver amplifier 5 is housed to perform dynamic range 
expansion according to the W-CDMA system. Further, in 
order to perform polar modulation, an amplitude modulation 
Voltage corresponding to amplitude information of a trans 
mission signal is input from the power Supply amplitude 
modulator 10 to the power supply terminal of each of the 
high-frequency amplifiers 1 and 18. 
0038 Output signals of the high-frequency amplifier 18 
are input to duplexerS 32 and 33 via upstream Switch circuits 
21 and 21 in the direction of transmission, respectively. The 
duplexers are filters for Separating Signals according to their 
frequency bands So as to perform transmission and reception 
simultaneously. When an antenna 7 is brought close to metal 
or a human head, an impedance deviates from 50 ohms and 
thus might result in the deterioration of a distortion charac 
teristic in a W-CDMA operation of the high-frequency 
amplifier 18. Such deterioration can be avoided by a polar 
modulation operation. In addition to this, in order to avoid 
an adverse effect Such as the generation of a disturbing wave 
in another frequency band caused by backflow of a trans 
mission signal and a reception signal, which originate 
respectively in another mobile phone and a base Station, 
from the antenna 7 to the high-frequency amplifiers 1 and 
18, the duplexers 31, 32 and 33 have the following configu 
ration. That is, when each of Signals in the frequency bands 
of, for example, 800 to 900 MHz or 900 to 1,000 MHz, 1.7 
GHz, and 2 GHz or 1.9 to 2 GHz from the high-frequency 
amplifiers is passed, originally, a Selection is made among 
the duplexers 31, 32 and 33 by the upstream Switch circuits 
21 in the direction of transmission. In this case, the duplex 
ers 31, 32 and 33 also are provided with a blocking char 
acteristic of Suppressing Signals at a frequency differing by 
not less than 200 MHz from that of a signal in a transmission 
frequency band. Thus, by this Suppressing function that is 
fulfilled conventionally by an isolator, a configuration with 
out an isolator can be realized, and polar modulation or polar 
loop modulation can be performed. 
0039 For example, the duplexer 33 for a frequency of 1.7 
GHZ Suppresses an external transmission signal at a fre 
quency of 1.4 to 1.5 GHz that originates in another mobile 
phone and enters from the antenna 7, and prevents a phe 
nomenon in which a disturbing Signal in the vicinity of the 
frequency band of 2 GHz generated when a transmission 
signal in the frequency band of 1.7 GHz is output by the 
high-frequency amplifier 18 is emitted from the antenna 7 to 
disturb a reception signal and a transmission signal in the 
frequency band of 2 GHz of another mobile phone. 
0040 Alternatively, for example, the duplexer 33 for a 
frequency of 1.7GHZ Suppresses an external transmission 
Signal at a frequency of 2 to 2.1 GHz that originates in 
another mobile phone and enters from the antenna 7, and 
prevents a phenomenon in which a disturbing Signal in the 
vicinity of the frequency band of 1.4 to 1.5 GHz generated 
when a transmission signal at a frequency of 1.7GHZ is 
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output by the high-frequency amplifier 18 is emitted from 
the antenna 7 to disturb a reception signal and a transmission 
Signal of another mobile phone in the frequency band of 1.4 
to 1.5 GHZ. 

0041 Moreover, a downstream Switch circuit (multi 
Switch) 8 in the direction of transmission for Selecting a 
frequency band for transmission/reception is provided 
between the antenna 7 and the duplexers 32 and 33 so as to 
enable Switching. The upstream Switch circuits 21 and the 
downstream Switch circuit 8 are formed of a high-frequency 
switch (SW) made from GaAs. Further, this high-frequency 
Switch also may be formed of a pin diode. Further, low-pass 
filters (LPF) 6 and 23 are used to suppress harmonics from 
the high-frequency amplifierS1 and 18. The high-frequency 
amplifiers 1 and 18 are formed of a FET or HBT (hetero 
bipolar transistor) that is made from GaAs or a HBT made 
from SiGe. Further, the high-frequency amplifiers 1 and 18 
may be Saturation amplifiers and thus may be formed of a 
MOSFET or bipolar transistor that is made from silicon. 
0042. When reception is performed, surface-acoustic 
wave (SAW) filters 11 are used to limit a frequency. How 
ever, the duplexers 31, 32 and 33 may be provided with an 
enhanced filtering characteristic so as to serve as SAW filters 
also. 

0043. As described above, according to this embodiment, 
compared with Conventional Example 2 shown in FIG. 7, 
the number of high-frequency amplifier circuits to be used 
can be reduced from three to two, and the need to provide 
an isolator further can be eliminated, and thus a cost 
reduction by nearly half can be achieved. Further, Since an 
isolator is not provided, an output loSS can be reduced, and 
by polar modulation, a Saturation operation can be per 
formed. Thus, an electric current consumed in a high 
frequency amplifier in a CDMA operation according to the 
W-CDMA or the like can be reduced by as much as about 
30% to 80%. 

Second Embodiment 

0044 FIG. 2 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a Second embodiment of the present invention. 
0045. As shown in FIG. 2, with respect to the first 
embodiment, this embodiment is intended to represent the 
case of further including the W-CDMA in the frequency 
band of 1.4 GHz to 1.5 GHz. In this embodiment, a 
high-frequency amplifier for a wide frequency band whose 
Saturation characteristic is utilized to enable an operation on 
a wider frequency band is used as a high-frequency amplifier 
29 in operation on the frequency band of 1.5 GHz to 2 GHz. 
A phase signal PSTX (1.5-2) in the frequency band of 1.5 to 
2 GHz is input to the high-frequency amplifier 29. 

0046. Furthermore, between an antenna 7 and the high 
frequency amplifier 29, a duplexer 34 is provided so as to be 
Sandwiched between an upstream Switch circuit 21 and a 
downstream switch circuit (multi-switch) 8 in the direction 
of transmission. In this case, the duplexer 34 for a frequency 
of 1.5 GHZ Suppresses an external transmission signal in the 
frequency band of 800 to 900 GHz that originates in another 
mobile phone and enters from the antenna 7, and prevents a 
phenomenon in which a disturbing Signal in the vicinity of 
a frequency of 2 GHz generated when a transmission signal 
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at a frequency of 1.4 to 1.5 GHZ is output from the 
high-frequency amplifier 29 is emitted from the antenna 7 to 
disturb a reception signal and a transmission signal of 
another mobile phone in the frequency band of 2 GHz. 

0047 As described above, according to this embodiment, 
the number of high-frequency amplifiers to be used, which 
was four in a conventional case, can be reduced to two, and 
the need to provide an isolator further can be eliminated, and 
thus a cost reduction to about not more than one-third can be 
achieved. Further, Since an isolator is not provided, an output 
loSS can be reduced, and by polar modulation, a Saturation 
operation can be performed. Thus, an electric current con 
Sumed in a high-frequency amplifier in a CDMA operation 
according to the W-CDMA or the like can be reduced by as 
much as about 30% to 80%. 

Third Embodiment 

0048 FIG. 3 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a third embodiment of the present invention. 
0049 Firstly, as shown in FIG.3, compared with the first 
embodiment, this embodiment is intended to represent the 
case where all modes according to the W-CDMA in the 
frequency band of 800 MHz to 2 GHz further are realized 
using one high-frequency amplifier 20. In this embodiment, 
a feedback circuit 35 is housed in a final amplification Stage 
of the high-frequency amplifier 20, thereby enabling an 
operation on a wider frequency band of 800 MHz to 2 GHz. 
Generally, the feedback circuit 35 is formed of a resistance 
component and a direct-current cutting capacitor. A phase 
signal PS Tx (0.8-2) in the frequency band of 800 MHz to 
2 GHz is input to the high-frequency amplifier 20. 

0050. Furthermore, between an antenna 7 and the high 
frequency amplifier 20, each of duplexers 31, 32 and 33 with 
the respective frequency bands is provided So as to be 
Sandwiched between each upstream Switch circuit 21 and a 
downstream switch circuit (multi-switch) 8 in the direction 
of transmission. 

0051 AS described above, according to this embodiment, 
the number of high-frequency amplifiers to be used, which 
was three in a conventional case, can be reduced to one, and 
the need to provide an isolator further can be eliminated, and 
thus a cost reduction to about not more than one-fourth can 
be achieved. Further, Since an isolator is not provided, an 
output loSS can be reduced, and by polar modulation, a 
Saturation operation can be performed. Thus, an electric 
current consumed in a high-frequency amplifier in a CDMA 
operation according to the W-CDMA or the like can be 
reduced by as much as about 30% to 80%. 
0052. Not to mention, even in the case where an 
expanded frequency band of 2.5 to 2.7 GHZ is used accord 
ing to the W-CDMA or the case where TD-CDMA or 
TD-SCDMA is employed instead of the W-CDMA, the same 
configuration can be realized by using a high-frequency 
amplifier with the frequency band of 800 MHz to 2.7 GHz. 

Fourth Embodiment 

0053 FIG. 4 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a fourth embodiment of the present invention. 
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0054) In the third embodiment shown in FIG. 3, a 
low-pass filter (LPF) 23 attenuated second- and third-order 
harmonic components of transmission Signals in the fre 
quency bands of 1.7 GHz and 2 GHz so as to suppress 
signals at frequencies about not lower than 3 GHz suffi 
ciently. However, the transmission Signals in the frequency 
bands of 1.7 GHz and 2 GHz from the high-frequency 
amplifier 20 pass through two Switch circuits, i.e. Switch 
circuits 22 and 21 before reaching the duplexers 33 and 32, 
respectively, resulting in a large loSS. 
0.055 With respect to this problem, in this embodiment, 
as shown in FIG. 4, a low-pass filter (LPF) 24 with the 
frequency band of 1.7GHZ and a low-pass filter (LPF) 23 
with the frequency band of 2 GHz are arranged between a 
Switch circuit 21 and a duplexer 33 and between a Switch 
circuit 21 and a duplexer 32, respectively, and are provided 
with characteristics of attenuating Second- and third-order 
harmonic components of a transmission signal in the fre 
quency band of 1.7GHZ and a transmission signal in the 
frequency band of 2 GHZ, respectively. Thus, transmission 
signals in the frequency bands of 1.7GHZ and 2 GHz from 
a high-frequency amplifier 20 pass through only one Switch 
circuit, i.e. a Switch circuit 21, before reaching the duplexers 
33 and 32, respectively, thereby allowing a loss to be 
reduced by 0.2 dB to 0.3 dB. 
0056. As described above, according to this embodiment, 
the number of high-frequency amplifiers to be used, which 
was three in a conventional case, can be reduced to one, and 
the need to provide an isolator further can be eliminated, and 
thus a cost reduction to about not more than one-fourth can 
be achieved. Moreover, with respect to the third embodi 
ment, an output loSS of a high-frequency amplifier with 
respect to the frequency bands of 1.7GHZ and 2 GHz can 
be reduced by about 10%, thereby allowing an electric 
current consumed in the high-frequency amplifier to be 
reduced further by as much as about 10%. 
0057 The third and fourth embodiments described the 
cases in which the W-CDMA in the frequency band of 1.4 
to 1.5 GHZ is not used. Needless to say, the case of using the 
above frequency band can be realized in the following 
manner. That is, as shown in FIG. 2, a circuit including a 
duplexer for the frequency band of 1.4 to 1.5 GHZ is added 
between the high-frequency amplifier and an antenna. 

Fifth Embodiment 

0.058 FIG. 5 is a block diagram showing an example of 
the configuration of a high-frequency circuit device accord 
ing to a fifth embodiment of the present invention. 
0059) As shown in FIG. 5, with respect to the first to 
fourth embodiments, in the case where a signal of a wireleSS 
LAN that has been modulated by multi-carrier modulation 
for OFDM (Orthogonal Frequency Division Multiplex) or 
the like is transmitted to a mobile phone by this System, due 
to a difference in frequency and operation, a resultant output 
is one-tenth to one-hundredth of a transmission output of a 
mobile phone in a W-CDMA operation. However, by control 
using an amplitude of a power Supply amplitude modulator 
10, this case can be realized using the same high-frequency 
amplifier based on polar modulation or polar loop modula 
tion. In this case, in this embodiment, a transmission Signal 
path 27 for a wireless LAN for directly supplying an output 
Signal of a high-frequency amplifier 30 to a downstream 
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switch circuit (multi-switch) 8 in the direction of transmis 
Sion is provided, and thus communication is enabled by 
Switching of the multi-switch 8. Moreover, a reception 
amplifier 29 for a wireless LAN is connected to the multi 
Switch 8 via a SAW filter 11, by which a reception signal RX 
(LAN) is received when wireless LAN reception is per 
formed. 

0060. In this case, a duplexer 33 for a frequency of 1.7 
GHZ Suppresses an external transmission Signal in the fre 
quency band of 800 to 900 MHz or the frequency band of 
900 to 1,000 MHz that originates in another mobile phone 
and enters from an antenna 7, and prevents a phenomenon 
in which a disturbing Signal at the vicinity of a frequency of 
2.4 GHz or in the frequency band of 2.5 GHz to 2.7 GHz 
generated when a transmission signal in the frequency band 
of 1.7GHZ is output from the high-frequency amplifier 30 
is emitted from the antenna 7 to disturb a reception Signal 
and a transmission Signal in the frequency band of 2.4 GHz 
or the frequency band of 2.5 GHz to 2.7 GHz. 
0061 Furthermore, a duplexer 32 for a frequency of 2 
GHZ Suppresses an external transmission Signal in the fre 
quency band of 1.4 to 1.5 GHZ that originates in another 
mobile phone and enters from the antenna 7, and prevents a 
phenomenon in which a disturbing Signal in the vicinity of 
the frequency band of 2.4 GHz to 2.5 GHz generated when 
a transmission Signal at a frequency of 2 GHz is output from 
the high-frequency amplifier 30 is emitted from the antenna 
7 to disturb a reception signal and a transmission signal in 
the frequency band of 2.4 GHz to 2.5 GHz. That is, the 
duplexer 32 prevents disturbing a wireleSS LAN reception 
Signal/transmission Signal at a frequency of 2.4 GHz and a 
reception Signal/transmission signal in the frequency band of 
2.5 GHz to 2.7 GHz according to the W-CDMA, TD 
CDMA, TD-SCDMA or the like. 
0062 Furthermore, as for the addition of a wireless LAN 
function with respect to the frequency band of 2.4 GHz or 
the frequency band of 5 GHZ, due to a large frequency 
difference, conventionally, the addition hardly could be 
realized using one high-frequency amplifier. However, 
according to this embodiment, it is possible to eliminate the 
need to provide a high-frequency amplifier for a wireleSS 
LAN with the frequency band of 2.4 GHz, which was 
necessary in a conventional case. 
0063 Although the foregoing description focused on the 
case of using the W-CDMA, not to mention, the same effects 
can be achieved in the cases of a CDMA mobile phone using 
a plurality of frequency bands and an apparatus Shared in the 
W-CDMA and CDMA. 

0064. The high-frequency circuit device according to the 
present invention has an advantage that cost reduction (to 
one-third to one-fifth) and reduction in power consumption 
(about 20% decrease) can be achieved and an additional 
high-frequency amplifier is not required even when a trans 
mission frequency band is newly added, and thus is useful 
for a W-CDMA mobile phone system using a plurality of 
frequency bands and a W-CDMA mobile phone using fre 
quency bands of 800 to 900 MHz, 1.4 to 1.5 GHZ, 1.6 to 1.8 
GHZ, 1.9 to 2.0 GHz, and 2.5 to 2.7 GHz. The high 
frequency circuit device further is useful for a multifunc 
tional mobile phone composed of a W-CDMA mobile phone 
as described above to which a wireless LAN function with 
respect to the frequency band of 2.4 GHz is added. The 
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high-frequency circuit device even further is useful for a 
mobile phone to which the W-CDMA in the frequency band 
of 2.5 to 2.7 GHZ, TD-CDMA or TD-SCDMA is added. The 
high-frequency circuit device Still further is useful for a 
CDMA mobile phone using a plurality of frequency bands 
and a mobile phone shared in the W-CDMA, LAN and 
CDMA 

0065. The invention may be embodied in other forms 
without departing from the Spirit or essential characteristics 
thereof. The embodiments disclosed in this application are to 
be considered in all respects as illustrative and not limiting. 
The Scope of the invention is indicated by the appended 
claims rather than by the foregoing description, and all 
changes which come within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

What is claimed is: 
1. A high-frequency circuit device that is conformable to 

a Wideband-Code Division Multiple Access (W-CDMA) or 
Code Division Multiple Access (CDMA) system in which a 
plurality of transmission frequency bands exist, comprising: 

a transmission amplifier circuit for transmitting high 
frequency power from an antenna, which includes at 
least one high-frequency amplifier for a wide frequency 
band that amplifies Signals in a plurality of transmission 
frequency bands differing by not less than 200 MHz 
from each other; 

a duplexer that is provided for performing Simultaneous 
transmission/reception; 

upstream and downstream Switch circuits in a direction of 
transmission that are provided So as to Sandwich the 
duplexer between the high-frequency amplifier for a 
wide frequency band and the antenna and are Switched 
on when the Simultaneous transmission/reception is 
performed; and 

a power Supply amplitude modulator that Supplies an 
amplitude modulation Voltage to a power Supply ter 
minal of the transmission amplifier circuit. 

2. The high-frequency circuit device according to claim 1, 
wherein the high-frequency amplifier of the transmission 
amplifier circuit comprises again-controllable driver ampli 
fier. 
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3. The high-frequency circuit device according to claim 1, 
comprising a low-pass filter provided between the duplexer 
and the upstream Switch circuit. 

4. The high-frequency circuit device according to claim 1, 

wherein in the high-frequency amplifier of the transmis 
Sion amplifier circuit, phase information of a transmis 
Sion signal is Supplied to a Signal input terminal and the 
amplitude modulation voltage corresponding to ampli 
tude information of the transmission Signal is Supplied 
from the power Supply amplitude modulator to the 
power Supply terminal So that polar modulation or polar 
loop modulation is performed. 

5. The high-frequency circuit device according to claim 1, 

wherein the high-frequency amplifier for a wide fre 
quency band amplifies a signal in a transmission fre 
quency band corresponding to a wireleSS Local Area 
Network (wireless LAN) specification and directly 
Supplies the Signal that has been amplified to the 
downstream Switch circuit So that the high-frequency 
circuit device operates on a frequency band other than 
frequency bands according to the W-CDMA or CDMA. 

6. The high-frequency circuit device according to claim 1, 

wherein the high-frequency amplifier for a wide fre 
quency band amplifies a multi-carrier modulation Sig 
nal in a transmission frequency band corresponding to 
an Orthogonal Frequency Division Multiplex (OFDM) 
System and directly Supplies the multi-carrier modula 
tion signal that has been amplified to the downstream 
Switch circuit So that the high-frequency circuit device 
operates on a frequency band other than frequency 
bands according to the W-CDMA or CDMA. 

7. The high-frequency circuit device according to claim 1, 

wherein the transmission amplifier circuit comprises one 
high-frequency amplifier for a wide frequency band, 
and 

the high-frequency amplifier for a wide frequency band 
has a final amplification Stage including a feedback 
circuit. 


