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(57) ABSTRACT 

According to the present invention, there is disclosed a radio 
transmitter comprising: a signal processing section which 
outputs a control signal for designating one of first and 
second communication systems and a base band signal; a 
frequency synthesizer for outputting an LO signal corre 
sponding to the control signal; a quadrature modulator into 
which the base band signal and LO signal are inputted; a first 
terminal for the first communication system; a second ter 
minal for the second communication system; a first radio 
section which is disposed between the quadrature modulator 
and the first terminal and corresponds to the first commu 
nication system; a second radio section which is disposed 
between the quadrature modulator and the second terminal 
and corresponds to the second communication system; and 
a Switch which passes an output signal from the quadrature 
modulator through any one of the first and second radio 
sections in response to the control signal. 
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RADIO TRANSMISSION APPARATUS AND RADIO 
TRANSMISSION METHOD 

BACKGROUND OF THE INVENTION 

0001) 
0002 The present invention relates to a radio transmis 
sion apparatus and radio transmission method for use in a 
radio communication system, particularly to a multimode 
radio transmitter which can be used in a plurality of radio 
communication systems. 
0003 2. Related Background Art 

1. Field of the Invention 

0004. A radio apparatus for use in a radio communication 
system is divided into a transmission apparatus (hereinafter 
referred to as a transmitter) used for the radio apparatus to 
transmit a signal, and a reception apparatus (hereinafter 
referred to as a receiver) used for receiving the signal sent 
from another radio apparatus. 
0005 There are various types of configurations of the 
transmitter and receiver, and the most Suitable configuration 
to satisfy system requirement of the radio communication 
system at which the radio apparatus aims is employed as the 
configurations of the transmitter. Three types of configura 
tions frequently used as a transmitter configuration will 
briefly be described hereinafter. 
0006) (First 
Loop) 

Transmitter Configuration: Translation 

0007 FIG. 13 shows a transmitter configuration called 
“Translation Loop'. The configuration also has other names 
such as “Modulation Loop', but here the name “Translation 
Loop' will be used. 
0008. In the “Translation Loop', since a phase lock loop 
(PLL) is composed of a phase comparator 5, loop filter 6, 
first voltage control oscillator 7, frequency converter 8, and 
second synthesizer 9, an RF oscillator signal outputted from 
the first Voltage control oscillator 7 is a signal having 
remarkably little noise. 
0009. However, the configuration of the “Translation 
Loop' can be used only in the radio communication system 
using frequency modulation Such as a Gaussian-filtered 
minimum shift keying (GMSK) modulation. 
0010) An operation of the “Translation Loop” will briefly 
be described hereinafter taking the radio communication 
system (hereinafter referred to as GSM900) called global 
system for mobile communication (GSM) using a 900 MHz 
band as an example. 
0011 First, GMSK-modulated base band signals inputted 
via I and Q channel base band signal input terminals 1, 2 are 
multiplied with a first local oscillator (LO) signal outputted 
from a first synthesizer 3 in a quadrature modulator 4, and 
frequency-converted to an intermediate frequency (IF) sig 
nal. Additionally, a 90° phase shifter is omitted (this also 
applies to all the drawings hereinafter). 
0012 Subsequently, the IF signal outputted from the 
quadrature modulator 4 is inputted into a phase comparator 
5. 

0013. On the other hand, the first voltage control oscil 
lator 7 outputs a radio frequency (RF) oscillator signal 
corresponding to a Voltage given from a loop filter. The RF 
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oscillator signal outputted from the first Voltage control 
oscillator 7 is inputted into the frequency converter 8. The 
frequency converter 8 multiplies the RF oscillator signal 
outputted from the first voltage control oscillator 7 with a 
second LO signal outputted from the second synthesizer 9, 
and ideally the frequency of the IF signal outputted form the 
first voltage control oscillator 7 and the frequency of the IF 
signal outputted from quadrature modulator is the same. The 
IF signal outputted from the frequency converter 8 is input 
ted into the phase comparator 5. The phase comparator 5 
compares the phase of the IF signal inputted from the 
quadrature modulator 4 with that of the IF signal inputted 
from the frequency converter 8, and outputs a voltage 
corresponding to a phase difference of the two signals to the 
loop filter 6. The loop filter 6 attenuates unnecessary high 
frequency signals except direct current and low-frequency 
signals which are generated in accordance with the phase 
difference of the two IF signals. The first voltage control 
oscillator 7 outputs the RF oscillator signal corresponding to 
the voltage outputted from the loop filter 6. 
0014. The RF oscillator signal outputted from the first 
voltage control oscillator 7 is outputted from the first signal 
output connector for “Translation Loop'10. 
00.15 (Second Transmitter Configuration; Super-Hetero 
dyne) 

0016 FIG. 14 shows a transmitter configuration called a 
“Super-Heterodyne'. An operation of the “Super-Hetero 
dyne’ will briefly be described hereinafter taking the radio 
communication system called wide-band code division mul 
tiple access (W-CDMA) as an example. 
0017 First, the hybrid phase shift keying (HPSK) modu 
lated base band signals are inputted via the I and Q channel 
base band signal input terminals 1, 2 and multiplied with the 
first LO signal outputted from the first synthesizer 3 in the 
quadrature modulator 4, and the IF signals are outputted 
from the quadrature modulator. 
0018 Subsequently, the IF signal outputted from the 
quadrature modulator 4 is inputted into a first IF variable 
gain amplifier 11 and the IF signal power is amplified. Next, 
the IF signals outputted from the first IF variable gain 
amplifier 11 are inputted into a first IF band pass filter 12, 
and unnecessary signals in the IF signals are attenuated. The 
IF signal is inputted into the frequency converter 8. The 
frequency converter 8 multiplies the IF signal outputted 
from the first IF band pass filter 12 with the second LO 
signal outputted from the second synthesizer 9, and outputs 
the RF signal. The RF signal outputted from the frequency 
converter 8 is outputted from a signal output terminal 13 for 
the “Super-Heterodyne'. 

0019. The “Super-Heterodyne” can be used regardless of 
a modulation, and is broadly used in various radio commu 
nication systems. Moreover, the gain dynamic range of the 
IF variable gain amplifier can be largely, the “Super-Het 
erodyne' is particularly used in the radio communication 
systems which are necessary a large transmission power 
control range. 
0020 (Third Transmitter Configuration; Direct-Conver 
sion) 
0021 FIG. 15 shows a transmitter configuration called 
“Direct-Conversion'. An operation of the “Direct-Conver 
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sion' will be described hereinafter taking the radio commu 
nication system called personal digital cellular (PDC) using 
a frequency of a 800 MHz band as an example. 
0022. In this configuration, first, the base band signals 
inputted via the I and Q channel base band signal input 
terminals 1, 2 and multiplied with the first LO signal 
outputted from the first synthesizer 3 in the quadrature 
modulator 4, in order to frequency-convert to the RF signals. 
0023 Subsequently, the RF signal outputted from the 
quadrature modulator 4 is inputted into a first RF variable 
gain amplifier 14 to amplify power. Next, the RF signals 
which are outputted from the first variable gain amplifier for 
RF 14 and from which the unnecessary signals are removed 
by a first band pass filter for RF 15 are outputted. The RF 
signal outputted from the first band pass filter for RF 15 is 
outputted from a signal output terminal for “Direct-Conver 
Sion'16. 

0024. Similarly as the “Super-Heterodyne', the “Direct 
Conversion' can be used regardless of the modulation, and 
is therefore used for the radio communication systems using 
various modulation. Moreover, since the amplifier and filter 
for the IF stage is unnecessary, a transmitter can be minia 
turized as compared with “Super-Heterodyne'. Therefore, 
the “Direct-Conversion' is often used, when the radio appa 
ratus is to be miniaturized. 

0025. As described above, for many of the conventional 
radio apparatuses, the above-described transmitter configu 
rations have been designed exclusively for the respective 
radio communication systems, and an exclusive-use radio 
apparatus has been constituted for each radio communica 
tion system. 

0026 (Multimode Radio Apparatus) 
0027. In recent years, cellular phone users have increased 
all over the world, and various radio communication sys 
tems have been used. Therefore, there has been an increasing 
demand for a so-called “multimode radio apparatus' Such 
that one radio apparatus can be used in a plurality of radio 
communication systems. 
0028. For example, when a transmission section of the 
“multimode radio apparatus is realized by a conventional 
method of constituting the transmitter exclusive for each 
radio communication system and, for example, when the 
multimode radio apparatus can be used in three radio 
communication systems GSM/W-CDMA/PDC, as shown in 
FIG. 16, the same number of transmitters exclusive for the 
respective radio communication systems as the number of 
radio communication systems are arranged, and the trans 
mitters are large-scaled. Additionally, each of the first and 
second synthesizers 3 and 9 includes the same number of 
Voltage control oscillators as the number of the correspond 
ing radio communication systems. 

0029. On the other hand, there has been a demand for a 
convenient, Small-sized and light-weight radio apparatus 
Superior in portability. 

SUMMARY OF THE INVENTION 

0030. An object of the present invention is to provide a 
Small-sized and light-weight multimode radio transmission 
apparatus and radio transmission method having a transmis 
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sion function of a multimode radio apparatus used for a 
plurality of radio communication system. 
0031. A radio transmission apparatus according to an 
embodiment of the present invention comprising: 
0032 a digital signal processing section which outputs a 
base band signal for a first or second radio communication 
system; 

0033 a frequency synthesizer which outputs a local oscil 
lator signal for said first or second radio communication 
system; a quadrature modulator which generates a modu 
lated signal based on said base band signal and said local 
oscillator signal; 
0034 a first output terminal which outputs a transmission 
signal for said first radio communication system; 
0035 a second output terminal which outputs a transmis 
sion signal for said second radio communication system; 
0036) a first transmission processing section which is 
disposed between said quadrature modulator and said first 
output terminal and corresponds to said first radio commu 
nication system; 

0037 a second transmission processing section which is 
disposed between said quadrature modulator and said sec 
ond output terminal and corresponds to said second radio 
communication system; and 

0038 a first switch section which changes whether or not 
to Supply an output signal of said quadrature modulator to 
said first or second transmission processing section. 
0039. According to the radio transmission apparatus of 
the present invention, it is possible to realize the transmis 
sion apparatus having excellent features such as compact, 
light weight and low power consumption, as compared with 
the transmitter for multimode radio apparatus realized by the 
conventional configurations. 

0040. A radio transmitter comprising: 
0041 a digital signal processing section which can output 
a base band signal for a first or second radio communication 
system; 

0042 a first frequency synthesizer which can output a 
first local oscillator signal for said first radio communication 
system, or a second local oscillator signal for said second 
radio communication system; 
0043 a quadrature modulator which can generate a 
quadrature modulation signal based on said base band signal 
and said first local oscillator signal, or a quadrature modu 
lation signal based on said base band signal and said second 
local oscillator signal; 
0044) a first output terminal which outputs a transmission 
signal for said first radio communication system; 
0045 a second output terminal which outputs a transmis 
sion signal for said second radio communication system; 
0046) a first transmission processing section which is 
disposed between said quadrature modulator and said first 
output terminal and converts a frequency of a signal relating 
to said quadrature modulation signal for said first radio 
communication system in a frequency converter; 
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0047 a second transmission processing section which is 
disposed between said quadrature modulator and said sec 
ond output terminal and converts a frequency of said quadra 
ture modulation signal for said second radio communication 
system in said frequency converter, 
0.048 a second frequency synthesizer which supplies a 
third local oscillator signal for said first radio communica 
tion system or a fourth local oscillator signal for said second 
radio communication system to said frequency converter; 
and 

0049 a first switch section which changes whether or not 
to Supply an output signal of said quadrature modulator to 
said first or second transmission processing section. 
0050 A radio transmitter comprising: 
0051 a digital signal processing section which can output 
a base band signal for a first, second or third radio commu 
nication system; 
0.052 a first frequency synthesizer which can output a 

first local oscillator signal for said first radio communication 
system, a second local oscillator signal for said second radio 
communication system or a third local oscillator signal for 
said third radio communication system; 
0053 a quadrature modulator which can generate a 
quadrature modulation signal based on said base band signal 
and said first local oscillator signal, a quadrature modulation 
signal based on said base band signal and said second local 
oscillator signal, or a quadrature modulation signal based on 
said base band signal and said third local oscillator signal; 
0054 a first output terminal which outputs a transmission 
signal for said first radio communication system; 
0.055 a second output terminal which outputs a transmis 
sion signal for said second radio communication system; 
0056 a third output terminal which outputs a transmis 
sion signal for said third radio communication system; 
0057 a first transmission processing section which is 
disposed between said quadrature modulator and said first 
output terminal and converts a frequency of a signal relating 
to said quadrature modulation signal for said first radio 
communication system in a frequency converter; 
0.058 a second transmission processing section which is 
disposed between said quadrature modulator and said sec 
ond and third output terminals, converts a frequency of said 
quadrature modulation signal for said second radio commu 
nication system in said frequency converter, and processes 
said quadrature modulation signal for said third radio com 
munication system; 
0059 a second frequency synthesizer which supplies the 
third local oscillator signal for said first radio communica 
tion system and a fourth local oscillator signal for said 
second radio communication system to said frequency con 
verter; and 
0060 a first switch section which changes whether or not 
to Supply said quadrature modulation signal to said first or 
second transmission processing section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0061 FIG. 1 is a block diagram of a transmitter com 
posed of combining “Super-Heterodyne’ and “Direct-Con 
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version' which can be used in two radio communication 
systems W-CDMA and PDC (800 MHz) using HPSK and 
a/4-QPSK modulation, respectively, according to a first 
concrete example of a first embodiment of the present 
invention. 

0062 FIG. 2 is a block diagram of a transmitter com 
posed of combining “Translation Loop' and “Super-Hetero 
dyne' which can be used in two radio communication 
systems GSM900 and W-CDMA using GMSK and HPSK 
modulation, respectively, according to a second concrete 
example of the first embodiment of the present invention. 

0063 FIG. 3 is a block diagram of a transmitter com 
posed of combining “Translation Loop'. “Super-Hetero 
dyne' and “Direct-Conversion” which can be used in three 
radio communication systems GSM900, W-CDMA, and 
PDC (800 MHz) using GMSK, HPSK, and L/4-QPSK 
modulation, respectively, according to a third concrete 
example of the first embodiment of the present invention. 

0064 FIG. 4 is a basic concept diagram of a frequency 
converter 8. 

0065 FIG. 5 is a circuit configuration diagram of the 
frequency converter 8. 

0066 FIG. 6 is a block diagram of a transmitter com 
posed of combining “Translation Loop'. “Super-Hetero 
dyne' and “Direct-Conversion” which can be used in six 
radio communication systems including: GSM900 and 
DCS1800 using the GMSK modulation; W-CDMA using the 
HPSK modulation; and PHS, PDC (800 MHz band) and 
PDC (1500 MHz) using the JL/4-QPSK modulation accord 
ing to a second embodiment of the present invention. 

0067 FIG. 7 is a block diagram of a transmitter com 
posed of combining “Translation Loop'. “Super-Hetero 
dyne' and “Direct-Conversion” which can be used in six 
radio communication systems including: GSM900 and 
DCS1800 using the GMSK modulation; W-CDMA using the 
HPSK modulation; and PHS, PDC (800 MHz band) and 
PDC (1500 MHz band) using the JL/4-QPSK modulation 
according to a third embodiment of the present invention, 
and the transmitter uses a variable gain amplifier for IF in the 
“Super-Heterodyne' in common in two systems. 

0068 FIG. 8 is a block diagram of a transmitter com 
posed of combining “Translation Loop'. “Super-Hetero 
dyne' and “Direct-Conversion” which can be used in seven 
radio communication systems including: GSM900 and 
DCS1800 using the GMSK modulation; W-CDMA using the 
HPSK modulation: PHS, PDC (800 MHz) and PDC (1500 
MHz band) using the JL/4-QPSK modulation; and N-CDMA 
using a BPSK modulation according to a fourth embodiment 
of the present invention. 

0069 FIG. 9 is a block diagram of a transmitter com 
posed of combining “Translation Loop'. “Super-Hetero 
dyne' and “Direct-Conversion” which can be used in six 
radio communication systems including: GSM900 and 
DCS1800 using the GMSK modulation; W-CDMA using the 
HPSK modulation; and PHS, PDC (800 MHz band) and 
PDC (1500 MHz) using the JL/4-QPSK modulation accord 
ing to a fifth embodiment of the present invention, and the 
transmitter uses a variable gain amplifier for RF in the 
“Direct-Conversion' in common in two systems. 
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0070 FIG. 10 is a block diagram of a transmitter com 
posed of combining “Translation Loop'. “Super-Hetero 
dyne' and “Direct-Conversion” which can be used in five 
radio communication systems including: GSM900 using the 
GMSK modulation; W-CDMA using the HPSK modulation: 
and PDC (800 MHz band) and PDC (1500 MHz) and PHS 
using the JL/4-QPSK modulation according to a sixth 
embodiment of the present invention, and the transmitter 
uses IF and RF band pass filters which bandwidth can be 
variable. 

0071 FIG. 11 is a block diagram of a transmitter com 
posed of combining “Translation Loop'. “Super-Hetero 
dyne', and “Direct-Conversion” which can be used in three 
radio communication systems including: GSM900 using the 
GMSK modulation; W-CDMA using the HPSK modulation: 
and PDC (800 MHz band) using the JL/4-QPSK modulation 
according to a seventh embodiment of the present invention, 
and the transmitter uses the variable gain amplifier and band 
pass filter which operate at IF and RF. 
0072 FIG. 12 is a block diagram of a transmitter com 
posed of combining “Translation Loop'. “Super-Hetero 
dyne', and “Direct-Conversion” which can be used in three 
radio communication systems including: GSM900 using the 
GMSK modulation; W-CDMA using the HPSK modulation: 
and PDC (800 MHz band) using the JL/4-QPSK modulation 
according to an eighth embodiment of the present invention, 
and the transmitter uses the variable gain amplifier and band 
pass filter which operate at IF and RF, and a frequency 
converter having a function of passing a signal without 
frequency conversion. 
0.073 FIG. 13 is a block diagram of a transmitter called 
the “Translation Loop' which has heretofore been used in a 
transmission section of a radio apparatus for a radio com 
munication system using a frequency modulation. 
0074 FIG. 14 is a block diagram of a transmitter called 
“Super-Heterodyne system’ which has heretofore been used 
in the transmission section of the radio apparatus for the 
radio communication system. 

0075 FIG. 15 is a block diagram of a transmitter called 
“Direct-Conversion system’ which has heretofore been used 
in the transmission section of the radio apparatus for the 
radio communication system. 
0.076 FIG. 16 is a block diagram of a transmitter for a 
multimode radio apparatus realized by a conventional trans 
mission section constituting method. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0077 Embodiments of the present invention will be 
described hereinafter with reference to the drawings. 

First Embodiment 

0078 (First Concrete Example: Transmitter composed of 
combining “Super-Heterodyne' and “Direct-Conversion' 
which can be used in two radio communication systems 
W-CDMA and PDC (800 MHz) using HPSK and L/4-QPSK 
modulation, respectively) 

0079 FIG. 1 is a block diagram of a multimode radio 
transmitter according to a first concrete example of a first 
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embodiment. The present transmitter is a transmitter com 
bined with “Super-Heterodyne' and “Direct-Conversion'. 
0080. In FIG. 1, reference numerals 1, 2 denote I and Q 
channel base band signal input terminals, 3 denotes a first 
frequency synthesizer (a frequency synthesizer will be here 
inafter referred to simply as a synthesizer), 4 denotes a 
quadrature modulator, 8 denotes a frequency converter, 9 
denotes a second synthesizer, 11 denotes a first variable gain 
amplifier for IF, 12 denotes a first band pass filter for IF, 13 
denotes a “Super-Heterodyne' signal output terminal, 14 
denotes a first variable gain amplifier for RF, 15 denotes a 
first band pass filter for RF, 16 denotes a first signal output 
terminal for "Direct-Conversion', 18 denotes second 
quadrature modulator output signal segmenting means, 100 
denotes a digital signal processor, and 101 denotes a control 
terminal of the digital signal processor. 
0081. A control signal line (shown by a dot line) from the 
control terminal 101 is connected to the first and second 
synthesizers 3, 9 and second quadrature modulator output 
signal segmenting means 18. Furthermore, the "Super-Het 
erodyne' signal output terminal 13 is followed by a driver 
amplifier, filter, and power amplifier. The first signal output 
terminal for the “Direct-Conversion'16 is followed by a 
driver amplifier, band pass filter, and power amplifier. There 
after, an exclusive-use or common-use antenna (not shown) 
is disposed. 

0082 Quadrature modulators have heretofore been dis 
posed separately for the "Super-Heterodyne and “Direct 
Conversion”. In the first concrete example, however, one 
quadrature modulator 4 including functions of the quadra 
ture modulators is used in common in the “Super-Hetero 
dyne' and “Direct-Conversion'. 
0083. When the first concrete example is used, the con 
figuration can further be miniaturized and simplified, and a 
size and power consumption of a transmitter can be reduced 
as compared with the conventional configuration including 
the quadrature modulators for the respective radio commu 
nication systems. Additionally, a third concrete example 
described later is referred to for an operation of the first 
concrete example, and the description of the operation is 
omitted here. 

0084 (Second Concrete Example: Transmitter composed 
of combining “Translation Loop' and “Super-Heterodyne' 
which can be used in two radio communication systems 
GSM900 and W-CDMA using GMSK and HPSK modula 
tion, respectively) 

0085 FIG. 2 is a block diagram of the multimode radio 
transmitter according to a second concrete example of the 
first embodiment. The present transmitter is a transmitter 
combined with “Translation Loop' and “Super-Hetero 
dyne'. 

0086). In FIG. 2, the reference numerals 1, 2 denote the I 
and Q channel base band signal input terminals, 3 denotes 
the first synthesizer, 4 denotes the quadrature modulator, 5 
denotes a phase comparator, 6 denotes a loop filter, 7 denotes 
a first Voltage control oscillator, 8 denotes the frequency 
converter, 9 denotes the second synthesizer, 10 denotes a 
first “Translation Loop' signal output terminal, 11 denotes 
the first variable gain amplifier for IF, 12 denotes the first 
band pass filter for IF, 13 denotes the “Super-Heterodyne' 
signal output terminal, 17 denotes first quadrature modulator 
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output signal segmenting means, 100 denotes the digital 
signal processor, and 101 denotes the control terminal of the 
digital signal processor. 

0087. The control signal line (shown by the dot line) from 
the control terminal 101 is connected to the first and second 
synthesizers 3, 9 and first quadrature modulator output 
signal segmenting means 17. Furthermore, the first “Trans 
lation Loop' signal output terminal 10 is followed by the 
filter and power amplifier. The “Super-Heterodyne' signal 
output terminal 13 is followed by the driver amplifier, power 
amplifier, and isolator. Thereafter, the exclusive-use or com 
mon-use antenna (not shown) is disposed. 
0088 Frequency converters and quadrature modulators 
have heretofore been disposed separately for the “Transla 
tion Loop' and “Super-Heterodyne'. In the second concrete 
example, however, one frequency converter 8 and quadra 
ture modulator 4 including functions of the conventional 
frequency converters and quadrature modulators are used, 
and shared by the “Translation Loop' and “Super-Hetero 
dyne'. 

0089. When the second concrete example is used, the 
configuration can further be miniaturized and simplified, and 
the size and power consumption of the transmitter can be 
reduced as compared with the conventional transmitter 
configuration (including the quadrature modulators and fre 
quency converters disposed for the respective radio com 
munication systems). Additionally, the third concrete 
example described later is referred to for an operation of the 
second concrete example, and the description of the opera 
tion is omitted here. 

0090 (Third Concrete Example: Transmitter composed 
of combining “Translation Loop, “Super-Heterodyne', and 
"Direct-Conversion' which can be used in three radio com 
munication systems GSM900, W-CDMA, and PDC (800 
MHz) using the GMSK, HPSK, and JL/4-QPSK modulation) 
0.091 FIG. 3 is a block diagram of the multimode radio 
transmitter according to a third concrete example of the first 
embodiment of the present invention. The transmitter is a 
transmitter combined with “Translation Loop'. “Super-Het 
erodyne' and “Direct-Conversion'. 
0092. In FIG. 3, the reference numerals 1, 2 denote the I 
and Q channel base band signal input terminals, 3 denotes 
the first synthesizer, 4 denotes the quadrature modulator, 5 
denotes the phase comparator, 6 denotes the loop filter, 7 
denotes the first voltage control oscillator, 8 denotes the 
frequency converter, 9 denotes the second synthesizer, 10 
denotes the first “Translation Loop' signal output terminal, 
11 denotes the first variable gain amplifier for IF, 12 denotes 
the first band pass filter for IF, 13 denotes the “Super 
Heterodyne' signal output terminal, 14 denotes the first 
variable gain amplifier for RF, 15 denotes the first band pass 
filter for RF, 16 denotes the first signal output terminal for 
the “Direct-Conversion', 17 denotes the first quadrature 
modulator output signal segmenting means, 18 denotes the 
second quadrature modulator output signal segmenting 
means, 100 denotes the digital signal processor, and 101 
denotes the control terminal of the digital signal processor. 
0093. The control signal line (shown by the dot line) from 
the control terminal 101 is connected to the first and second 
synthesizers 3, 9 and first and second quadrature modulator 
output signal segmenting means 17, 18. Furthermore, the 
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first “Translation Loop' signal output terminal 10 is fol 
lowed by the filter and power amplifier. The “Super-Het 
erodyne' signal output terminal 13 is followed by the driver 
amplifier, power amplifier, and isolator. The first signal 
output terminal for the “Direct-Conversion' 16 is followed 
by the driver amplifier, band pass filter, and power amplifier. 
Thereafter, the exclusive-use or common-use antenna (not 
shown) is disposed. 
0094. The quadrature modulators have heretofore been 
disposed separately for the “Translation Loop, “Super 
Heterodyne and “Direct-Conversion'. In the third concrete 
example, however, one quadrature modulator 4 including 
the functions of the quadrature modulators is used, and 
shared by the “Translation Loop'. “Super-Heterodyne' and 
“Direct-Conversion'. Moreover, the frequency converters 
have heretofore been disposed separately for the “Transla 
tion Loop' and “Super-Heterodyne', but in this example one 
frequency converter 8 having the functions of the frequency 
converters is used and shared by the “Translation Loop' and 
“Super-Heterodyne'. 

0.095 When the third concrete example is used, the 
transmitter configuration can further be miniaturized and 
simplified, and the size and power consumption of the 
transmitter can be reduced as compared with the conven 
tional transmitter configuration. 
0096. Here, a frequency converter which correctly oper 
ates with respect to the IF to RF signals as input and output 
signals and has a broad input/output frequency range is used 
in the frequency converter 8 for use in the transmitter of the 
first embodiment of the present invention. Additionally, the 
configuration example of the frequency converter 8 will be 
described later. 

0097 Moreover, synthesizers in which frequencies of 
first and second LO signals to output can be set to required 
values are used in the first and second synthesizers 3 and 9. 
0098. An operation of the third concrete example will 
next be described briefly. 
0099. The digital signal processor 100 inputs the base 
band signals into the quadrature modulator 4 via the I and Q 
channel base band signal input terminals 1, 2. 
0.100 The digital signal processor 100 grasps that the 
inputted base band signal is a signal of a radio communi 
cation system suitable for any one of the transmitter con 
figurations “Translation Loop”, “Super-Heterodyne' and 
“Direct-Conversion'. Moreover, in response to a control 
signal (shown by a dot line) from the control terminal 101 
of the digital signal processor 100, the frequencies of the LO 
signals of the first and second synthesizers 3 and 9 can be 
changed, and the segmenting of the first and second quadra 
ture modulator output signal segmenting means 17 and 18 
can be controlled, so that the operation of the present 
transmission section is determined. 

0101 That is, when the inputted base band signal is the 
signal of the radio communication system suitable for the 
“Translation Loop', the I and Q channel base band signal 
input terminals 1, 2, first synthesizer 3, quadrature modula 
tor 4, phase comparator 5, loop filter 6, first voltage control 
oscillator 7, frequency converter 8, second synthesizer 9, 
and first “Translation Loop' signal output terminal 10 are 
used to perform the operation of the “Translation Loop'. 
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0102 Moreover, when the inputted base band signal is a 
signal of the radio communication system suitable for the 
“Super-Heterodyne', the I and Q channel base band signal 
input terminals 1, 2, first synthesizer 3, quadrature modula 
tor 4, first variable gain amplifier for IF 11, first band pass 
filter for IF 12, frequency converter 8, second synthesizer 9, 
and “Super-Heterodyne' signal output terminal 13 are used 
to perform the operation of the “Super-Heterodyne'. 

0103). Furthermore, when the inputted base band signal is 
a signal of the radio communication system suitable for the 
“Direct-Conversion', the I and Q channel base band signal 
input terminals 1, 2, first synthesizer 3, quadrature modula 
tor 4, first variable gain amplifier for RF 14, first band pass 
filter for RF 15, and first signal output terminal for the 
“Direct-Conversion' 16 are used to perform the operation of 
the “Direct-Conversion. 

0104. To concretely describe the operation of the third 
concrete example hereinafter, as one example, the uses in 
three radio communication systems GSM900 suitable for the 
“Translation Loop', W-CDMA suitable for the “Super 
Heterodyne', and PDC (800 MHz) suitable for the “Direct 
Conversion' will be described in detail. Moreover, to 
describe the operation of the present transmitter in detail, a 
concrete frequency configuration shown in the following 
Table 1 is used. 

TABLE 1. 

Concrete Frequency Configuration 
1) of Radio Communication System 

Radio communication Signal band IF signal RF output signal 
system name width frequency frequency 

GSM900 200 kHz 95 MHz 880 to 91.5 MHz 
W-CDMA 3.84 MHz 380 MHz 1920 to 1980 MHz 
PDC (800 MHz) 25 kHz 887 to 958 MHz 

(Use in GSM900) 

0105 The digital signal processor 100 inputs the base 
band signals of GSM900 of I and Q channels, deviating in 
phase from each other by 90 degrees, into the quadrature 
modulator 4 via the I and Q channel base band signal input 
terminals 1, 2. The base band signal of GSM900 is outputted 
from the first synthesizer 3 in the quadrature modulator 4. 
The signal is multiplied by a first LO signal with a frequency 
of 95 MHz, and frequency-converted to a first IF signal with 
a frequency of 95 MHz. 
0106 The frequency-converted first IF signal of 
GSM900 is inputted into the phase comparator 5 through the 
first quadrature modulator output signal segmenting means 
17. 

0107. In this case, concretely a switch for changing over 
a signal path, diplexer for segmenting a pass path by the 
frequency, and the like can be used as the first quadrature 
modulator output signal segmenting means 17. 

0108. On the other hand, an RF oscillator signal output 
ted from the first voltage control oscillator 7, and second LO 
signal outputted from the second synthesizer 9 are inputted 
into the frequency converter 8. The first voltage control 
oscillator 7 outputs the RF oscillator signal having an 
oscillation frequency corresponding to a value of Voltage 
supplied from the loop filter 6. 
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0.109 Here, for the frequencies of two signals inputted 
into the frequency converter 8, the frequency of the RF 
oscillator signal is in a range of 880 to 915 MHz, and the 
frequency of the second LO signal is higher or lower than 
that of the RF oscillator signal by 95 MHz, that is, in a range 
of 975 to 1010 MHZ or 785 to 820 MHZ. 

0110. In this case, any one of high and low frequencies 
may be used. 
0111. The frequency converter 8 multiplies these two 
signals, generates a second IF signal with a frequency of 95 
MHZ as a frequency difference of two signals, and outputs 
the signal to the phase comparator 5. 
0.112. The phase comparator 5 detects a phase difference 
between the first IF signal outputted from the quadrature 
modulator 4 and the second IF signal outputted from the 
frequency converter 8, and outputs the Voltage correspond 
ing to the difference. When the phases of these two signals 
inputted into the phase comparator 5 are completely equal to 
each other, a voltage value outputted to the loop filter 6 from 
the phase comparator 5 indicates a certain constant value. 
The frequency of the RF oscillator signal outputted from the 
first voltage control oscillator 7 indicates a constant value as 
such. However, when there is a phase difference between 
two IF signals, the value of the voltage outputted to the first 
voltage control oscillator 7 from the phase comparator 5 
changes. The frequency of the RF oscillator signal outputted 
from the first voltage control oscillator 7 changes so that the 
frequencies of two IF signals inputted into the phase com 
parator 5 are equal. 

0113 Moreover, the RF oscillator signal outputted from 
the first voltage control oscillator 7 is outputted from the first 
“Translation Loop' signal output terminal 10. 

0114 (Use in W-CDMA) 
0115 The digital signal processor 100 inputs the base 
band signals of W-CDMA of the I and Q channels, deviating 
in phase from each other by 90 degrees, into the quadrature 
modulator 4 via the I and Q channel base band signal input 
terminals 1, 2. The base band signal of W-CDMA is mul 
tiplied by the first LO signal with a frequency of 380 MHz 
outputted from the first synthesizer 3 in the quadrature 
modulator 4, and frequency-converted to the IF signal with 
a frequency of 380 MHz. Subsequently, the IF signal of 
W-CDMA outputted from the quadrature modulator 4 is 
passed through the first and second quadrature modulator 
output signal segmenting means 17, 18, and inputted into the 
first variable gain amplifier for IF 11. An amplifier which can 
freely adjust and amplify a gain of a signal having a band 
width of 3.84 MHZ at a frequency of 380 MHz in a limited 
range is used in the first variable gain amplifier for IF 11. 
0116. In this case, similarly as the first quadrature modu 
lator output signal segmenting means 17, concretely the 
Switch for changing over the signal path, diplexer for 
segmenting the pass path by the frequency, and the like are 
used as the second quadrature modulator output signal 
segmenting means 18. 

0117 The IF signals of W-CDMA outputted from the first 
variable gain amplifier for IF 11 are passed through the first 
band pass filter for IF 12, the unnecessary signals are 
removed, and the IF signals are inputted into the frequency 
converter 8. A filter having a property of passing a signal 
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having a band width of 3.84 MHZ at a frequency of 380 
MHZ, and attenuating the other signals is used in the first 
band pass filter for IF 12. 
0118. The IF signal of W-CDMA outputted from the first 
band pass filter for IF 12 and the second LO signal outputted 
from the second synthesizer 9 are inputted into the fre 
quency converter 8. 
0119). In this case, the frequency of the second LO signal 
inputted into the frequency converter 8 is higher or lower 
than the frequency of the RF output signal of W-CDMA in 
a range of 1920 to 1980 MHz by 380 MHz, that is, in a range 
of 2300 to 2360 MHz or 1540 to 1600 MHz. In this case, any 
one of the frequency ranges may be used. 
0120 Moreover, the frequency converter 8 multiplies 
these two signals, and outputs the RF signal of W-CDMA so 
that the frequency of the inputted IF signal of W-CDMA is 
in a range of 1920 to 1980 MHZ after frequency conversion. 
0121 Furthermore, the RF signal of W-CDMA outputted 
from the frequency converter 8 is outputted from the “Super 
Heterodyne' signal output terminal 13. 
0122) (Use in PDC (800 MHz)) 
0123 The digital signal processor 100 inputs the base 
band signals of PDC (800 MHz) of the I and Q channels, 
deviating in phase from each other by 90 degrees, into the 
quadrature modulator 4 via the I and Q channel base band 
signal input terminals 1, 2. The base band signal of PDC 
(800 MHz) is multiplied by the first LO signal which is 
outputted from the first synthesizer 3 in the quadrature 
modulator 4 and whose frequency is equal to the RF output 
signal frequency of 887 to 958 MHz of PDC (800 MHz), and 
frequency-converted to the RF signal. 
0124) Subsequently, the RF signal of PDC (800 MHz) 
outputted from the quadrature modulator 4 is passed through 
the first and second quadrature modulator output signal 
segmenting means 17, 18, and inputted into the first variable 
gain amplifier for RF 14. An amplifier which can freely 
adjust and amplify the gain of the signal having a band width 
of 25 kHz at a frequency of 887 to 958 MHz in a limited 
range is used in the first variable gain amplifier for RF. 
0125 The first variable gain amplifier for RF 14 amplifies 
the inputted RF signal of PDC (800 MHz), and outputs the 
signal to the first band pass filter for RF 15. Moreover, after 
the unnecessary signals are removed from the RF signals of 
PDC (800 MHz) inputted into the first band pass filter for RF 
15, the RF signals are outputted from the first signal output 
terminal for the “Direct-Conversion' 16. A filter having a 
property of passing a signal having a band width of 25 kHz 
at a frequency of 887 to 958 MHz, and attenuating the other 
signals is used in the first band pass filter for RF 15. 
0126. As described above, in the third concrete example, 
the quadrature modulator and frequency converter hereto 
fore disposed separately for GSM, W-CDMA and PDC (800 
MHz) are used in common, and thereby the number of 
elements constituting the transmission section is decreased. 
The transmitter can operate as the “Translation Loop'. 
“Super-Heterodyne', or “Direct-Conversion'. When this 
transmitter is used, a Small-sized and lightweight transmitter 
of the “multimode radio apparatus' can be realized. 
0127. Additionally, in the description of the operation of 
the first embodiment according to the present invention, 
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GSM900 is used as the radio communication system suitable 
for the “Translation Loop', W-CDMA is used as the radio 
communication system suitable for the “Super-Heterodyne'. 
and PDC (800 MHz) is used as the radio communication 
system suitable for the “Direct-Conversion'. However, a 
combination of the radio system and radio communication 
system may sometimes be different from the combination 
used in the operation description. 
0.128 (Concrete Example of Frequency Converter 8) 
0129. The frequency converter 8 will be described here 
inafter in order of a concept level and circuit level. 
0.130 FIG. 4 is a basic concept diagram of the frequency 
converter 8. An adder ADD adds a high-frequency input 
signal terminal RXin (the output signal from the first voltage 
control oscillator 7 of FIG. 3 is inputted into RXin) and 
low-frequency input signal terminal TXin (the output signal 
from the first band pass filter for IF 12 of FIG. 3 is inputted 
into TXin), and inputs the added signal into a frequency 
converter MIX. On the other hand, a local signal LO 
(corresponding to the signal outputted from the second 
synthesizer 9 of FIG. 3) is inputted into a local input section 
of the frequency converter MIX. A result of the frequency 
conversion of the input signal is outputted to an output 
terminal 41 of the frequency converter MIX. The output 
terminal 41 is connected to a high-frequency output terminal 
TXout (TXout is connected to the “Super-Heterodyne' 
signal output terminal 13 of FIG. 3), and inputted into a 
buffer amplifier BUFF. The output terminal of BUFF is 
connected to a low-frequency output terminal RXout 
(RXout is connected to the phase comparator 5 of FIG. 3). 
As not shown, only high-frequency signals are extracted 
from TXout via a high or band pass filter, and only low 
frequency signals are extracted from RXout via a low or 
band pass filter. BUFF prevents the property of the filter 
connected after RXout from influencing the output terminal 
41 of MIX. Moreover, when the frequency converter is 
applied to a time division duplex (TDD) system, the filter 
may be unnecessary after TXout. 
0131 FIG. 5 is a circuit configuration diagram showing 
one example of the frequency converter 8. Only the addition 
section of the signals shown in FIG. 4 and an multiplication 
section with the LO signal are shown. The buffer amplifier 
BUFF shown in FIG. 4 and not shown in FIG. 5 can easily 
be realized, for example, by an emitter follower circuit, and 
is therefore omitted here. A connection of the circuit will be 
described hereinafter. 

0.132. An emitter terminal of a transistor Q100 is con 
nected to the high-frequency input signal terminal RXin, and 
grounded via a resistor R100. A base terminal is connected 
to the low-frequency input terminal TXin, and a collector 
terminal is connected to a common emitter terminal of a 
differential pair of transistors Q101, Q102. 
0.133 The base terminal of Q101 is connected to a local 
input terminal LO, and the collector terminal thereof is 
connected to an output terminal OUT and connected to a 
power terminal VDD via a load resistor R101. The base 
terminal of Q102 is connected to a local input terminal LO/, 
and the collector terminal thereof is connected to an output 
terminal OUT/ and connected to the power terminal VDD 
via a load resistor R102. 

0.134. The differential pair of transistors perform an 
operation of Switching and passing a current flowing through 
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the collector terminal of Q100 to the resistor R101 or R102 
in response to the local signal. 
0135 The addition of TXin and RXin signals is per 
formed by the transistor Q100 and resistor R100. The TXin 
signal inputted into a base is converted to a current by a 
linear Voltage current conversion circuit including the tran 
sistor Q100 and resistor R100, and outputted to the collector 
terminal of the transistor Q100. 
0136. On the other hand, for the RXin signal inputted into 
the emitter terminal of the transistor Q100, the current is 
split in a ratio of an inverse number of input impedance of 
the transistor Q100 to an inverse number of resistance value 
of the resistor R100 viewed from the emitter terminal, and 
the current inputted into the emitter terminal is outputted to 
the collector terminal substantially with a gain of 1. There 
fore, a current proportional to the TXin signal and current 
proportional to the RXin signal are added and outputted to 
the collector terminal of the transistor Q100. 

Second Embodiment 

0137 According to a second embodiment, there is pro 
vided a transmitter composed of combining the “Translation 
Loop'. “Super-Heterodyne', and “Direct-Conversion' 
which can be used in six radio communication systems 
including: GSM900 and digital communication system 
(DCS) 1800 MHz (1800) using the GMSK modulation: 
W-CDMA using the HPSK modulation; and PHS, PDC (800 
MHz band) and PDC (1500 MHz) using the at 4-OPSK 
modulation. 

0138 FIG. 6 is a block diagram of the multimode radio 
transmitter according to the second embodiment of the 
present invention, and shows a modification example of the 
third concrete example of the first embodiment. 
0.139. In the radio transmitter of FIG. 6, a dual mode 
voltage control oscillator for GSM900/DCS1800 is used so 
that the transmitter can be used in another radio communi 
cation system DCS1800 suitable for the “Translation Loop'. 
Another signal system of the “Super-Heterodyne is added 
so that the transmitter can also be used in another radio 
communication system PHS suitable for the “Super-Hetero 
dyne'. Another signal system of the “Direct-Conversion' is 
added so that the transmitter can also be used in another 
radio communication system PDC (1500 MHz) suitable for 
the “Direct-Conversion. 

0140. In FIG. 6, since the components 1 to 18 are similar 
to those of FIG. 3, FIG. 3 is referred to, and the description 
thereof is omitted here. A reference numeral 19 denotes a 
second Voltage control oscillator, 20 denotes a dual mode 
oscillator including the first and second Voltage control 
oscillators, 21 denotes a second “Translation Loop' signal 
output terminal, 22 denotes a second variable gain amplifier 
for IF, 23 denotes a second band pass filter for IF, 24 denotes 
a second variable gain amplifier for RF, 25 denotes a second 
band pass filter for RF, 26 denotes a second signal output 
terminal for “Direct-Conversion, 27 denotes third quadra 
ture modulator output signal segmenting means, and 28 
denotes fourth quadrature modulator output signal segment 
ing means. 
0141. The third and fourth quadrature modulator output 
signal segmenting means 27, 28 are connected to a control 
signal line (shown by a dot line) from the control terminal 
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101 of the digital signal processor, and can segment the 
signals in response to the control signal. 
0.142 To concretely describe the operation of the second 
embodiment of the present invention hereinafter, as one 
example, the use in the six radio communication systems 
including: GSM900 and DCS1800 suitable for the “Trans 
lation Loop'; W-CDMA and PHS suitable for the “Super 
Heterodyne'; and PDC (800 MHz) and PDC (1500 MHz 
band) suitable for the “Direct-Conversion' will concretely 
be described. 

0.143 Additionally, to concretely describe the operation 
of the present transmitter, the frequency configuration 
shown in the following Table 2 is used. 

TABLE 2 

Concrete Frequency Configuration 
2) of Radio Communication System 

Radio communication Signal band IF signal RF output signal 
system name width frequency frequency 

GSM900 200 kHz 95 MHz 880 to 91.5 MHz 
DCS1800 200 kHz 95 MHz. 1710 to 1785 MHz 
W-CDMA 3.84 MHz 380 MHZ, 1920 to 1980 MHz 
PHS 384 MHz 190 MHZ, 1894 to 1919 MHz 
PDC (800 MHz band) 25 kHz 887 to 958 MHz 
PDC(1500 MHz band) 25 kHz 1429 to 1453 MHz 

(Use in GSM900 and DCS1800) 

0144. The digital signal processor 100 inputs the base 
band signals of GSM900 and DCS1800 of I and Q channels, 
deviating in phase from each other by 90 degrees, into the 
quadrature modulator 4 via the I and Q channel base band 
signal input terminals 1, 2. The base band signals of 
GSM900 and DCS1800 are outputted from the first synthe 
sizer 3 in the quadrature modulator 4. The signal is multi 
plied by the first LO signal with a frequency of 95 MHz, and 
frequency-converted to the first IF signal with a frequency of 
9.5 MHZ. 

0145 Subsequently, the first IF signal with a frequency of 
95 MHz outputted from the quadrature modulator 4 is 
inputted into the phase comparator 5 through the first 
quadrature modulator output signal segmenting means 17. 
0146) On the other hand, the RF oscillator signal of 
GSM900 or DCS1800 outputted from the dual mode oscil 
lator including the first and second Voltage control oscilla 
tors 7, 19, and second LO signal outputted from the second 
synthesizer 9 are inputted into the frequency converter 8. 
0147 Here, the dual mode oscillator 20 including the first 
and second Voltage control oscillators Switches the included 
first and second voltage control oscillators 7, 19 depending 
on whether the signal to be transmitted is of GSM900 or 
DCS1800, and outputs the RF oscillator signal with an 
oscillation frequency corresponding to the value of the 
voltage supplied from the loop filter 6. 
0.148. Here, the dual mode oscillator 20 including the first 
and second Voltage control oscillators is taken as one 
example in order to concretely describe the second embodi 
ment of the present invention. However, a method of using 
the voltage control oscillators for GSM900 and DCS1800 
instead of the dual mode oscillator 20 including the first and 
second Voltage control oscillators, and Switching the oscil 
lator by Switching means Such as a Switch may be used. 
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0149 Here, for the frequencies of two signals inputted 
into the frequency converter 8, with GSM900, the frequency 
of the RF oscillator signal is in a range of 880 to 915 MHz, 
and the frequency of the second LO signal is higher or lower 
than that of the RF oscillator signal by 95 MHz, that is, in 
a range of 975 to 1010 MHz or 785 to 820 MHz. Moreover, 
with DCS1800, the frequency of the RF oscillator signal is 
in a range of 1710 to 1785 MHz, and the frequency of the 
second LO signal is higher or lower than that of the RF 
oscillator signal by 95 MHz, that is, in a range of 1805 to 
1880 MHZ or 1615 to 1690 MHZ. 

0150. In this case, with any one of GSM900 and 
DCS1800, any one of the frequencies higher and lower than 
the frequency of the second LO signal may be used. 

0151. The frequency converter 8 multiplies these two 
signals, generates the second IF signal with a frequency of 
95 MHz, and outputs the signal to the phase comparator 5. 

0152 The phase comparator 5 detects the phase differ 
ence between the first IF signal outputted from the quadra 
ture modulator 4 and the second IF signal outputted from the 
frequency converter 8, and outputs the Voltage correspond 
ing to the difference. When the phases of these two signals 
inputted into the phase comparator 5 are completely equal to 
each other, the Voltage value outputted from the phase 
comparator 5 indicates a certain constant value. The fre 
quency of the RF oscillator signal outputted from the dual 
mode oscillator 20 including the first and second Voltage 
control oscillators indicates a constant value as such. How 
ever, when there is a phase difference between two IF 
signals, the value of the Voltage outputted to the dual mode 
oscillator 20 including the first and second Voltage control 
oscillators from the phase comparator 5 changes. The fre 
quency of the RF oscillator signal outputted from the dual 
mode oscillator 20 including the first and second Voltage 
control oscillators changes so that the frequencies of two IF 
signals inputted into the phase comparator 5 are equal. 

0153. Moreover, the RF oscillator signal outputted from 
the dual mode oscillator 20 including the first and second 
voltage control oscillators is outputted from the first “Trans 
lation Loop' signal output terminal 10 or the second “Trans 
lation Loop' signal output terminal 21 depending on 
whether the signal to be transmitted is of GSM900 or 
DCS1800. 

0154) (Use in W-CDMA and PHS) 
0155 The digital signal processor 100 inputs the base 
band signals of W-CDMA and PHS of the I and Q channels, 
deviating in phase from each other by 90 degrees, into the 
quadrature modulator 4 via the I and Q channel base band 
signal input terminals 1, 2. The base band signals of 
W-CDMA and PHS are multiplied by the first LO signal 
outputted from the first synthesizer 3 in the quadrature 
modulator 4, and frequency-converted to the IF signal of 
W-CDMA and PHS. 

0156. In this case, the frequency of the first LO signal 
outputted from the first synthesizer 3 is equal to the fre 
quency of the IF signal of W-CDMA and PHS. That is, when 
the signal to be transmitted is of W-CDMA, the frequency of 
the first LO signal is 380 MHz. When the signal to be 
transmitted is of PHS, the frequency of the first LO signal is 
190 MHZ. 
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O157 The IF signals of W-CDMA and PHS outputted 
from the quadrature modulator 4 are passed through the first 
and second quadrature modulator output signal segmenting 
means 17, 18, and inputted into the third quadrature modu 
lator output signal segmenting means 27. In this case, 
similarly as the first and second quadrature modulator output 
signal segmenting means 17, 18, as the third quadrature 
modulator output signal segmenting means 27, concretely 
the Switch for Switching the signal path, diplexer for seg 
menting the pass path by the frequency, and the like are 
used. 

0158. The IF signals of W-CDMA and PHS inputted into 
the third quadrature modulator output signal segmenting 
means 27 are inputted into the first or second variable gain 
amplifier for IF 11 or 22 depending on whether the signal to 
be transmitted is a signal of W-CDMA or PHS to amplify 
power. An amplifier which can freely adjust and amplify the 
gain of the signal having a band width of 3.84 MHZ at a 
frequency of 380 MHz in a limited range is used in the first 
variable gain amplifier for IF 11. An amplifier which can 
freely adjust and amplify the gain of the signal having a band 
width of 384 MHZ at a frequency of 190 MHz in a limited 
range is used in the second variable gain amplifier for IF 22. 
0159. The IF signals of W-CDMA and PHS outputted 
from the first and second variable gain amplifiers for IF 11 
and 22 are inputted into the first and second band pass filters 
for IF 12 and 23, respectively. A filter having a property of 
passing a signal having a band width of 3.84 MHZ at a 
frequency of 380 MHz, and attenuating the other signals is 
used in the first band pass filter for IF 12. A filter having a 
property of passing a signal having a pass band width of 384 
MHz at a frequency of 190 MHz, and attenuating the other 
signals is used in the second band pass filter for IF 23. 
0.160 The unnecessary signals are removed from the IF 
signals of W-CDMA and PHS inputted into the first and 
second band pass filters for IF 12 and 23, and the IF signals 
are inputted into the frequency converter 8. 
0.161 Here, for the concrete description of the present 
invention, it is assumed that the first variable gain amplifier 
for IF 11 and first band pass filter for IF 12 are designed for 
W-CDMA, and the second variable gain amplifier for IF 22 
and second band pass filter for IF 23 are designed for PHS. 
0162 Here, the first variable gain amplifier for IF 11 and 

first band pass filter for IF 12 may be designed for PHS, and 
the second variable gain amplifier for IF 22 and second band 
pass filter for IF 23 may be designed for W-CDMA. 
0163. In the frequency converter 8, the IF signals of 
W-CDMA and PHS outputted from the first band pass filter 
for IF 12 and second band pass filter for IF 23 and the second 
LO signal outputted from the second synthesizer 9 are 
inputted. 

0164. Here, when the signal to be transmitted is a signal 
of W-CDMA, the frequency of the second LO signal is 
higher or lower than that of the RF output signal of 1920 to 
1980 MHz by 380 MHz, that is, in a range of 2300 to 2360 
MHz or 1540 to 1600 MHz. When the signal to be trans 
mitted is a signal of PHS, the frequency is higher or lower 
than that of the RF output signal of 1894 to 1919 MHz by 
190 MHz, that is, in a range of 2084 to 2109 MHz or 1704 
to 1729 MHz. Moreover, in this case, in any one of 
W-CDMA and PHS, any one of the frequencies may be used. 
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0165 Moreover, the two signals inputted into the fre 
quency converter 8 are multiplied so that the frequency of 
the RF signal outputted from the frequency converter 8 is in 
a range of 1920 to 1980 MHz to transmit a signal of 
W-CDMA, and in a range of 1894 to 1919 MHz to transmit 
a signal of PHS. 

0166 Furthermore, the RF output signal of W-CDMA 
and PHS frequency-converted by the frequency converter 8 
is outputted from the “Super-Heterodyne' signal output 
terminal 13. 

0167 (Use in PDC (800 MHz) and PDC (1500 MHz)) 
0168 The digital signal processor 100 inputs the base 
band signals of PDC (800 MHz) and PDC (1500 MHz) of 
the I and Q channels, deviating in phase from each other by 
90 degrees, into the quadrature modulator 4 via the I and Q 
channel base band signal input terminals 1, 2. The base band 
signals of PDC (800 MHz) and PDC (1500 MHz) are 
multiplied by the first LO signal outputted from the first 
synthesizer 3 in the quadrature modulator 4, and frequency 
converted to the RF signals of the PDC (800 MHz) and PDC 
(1500 MHz). Here, the frequency of the first LO signal is in 
a range of 887 to 958 MHz for PDC (800 MHz), and in a 
range of 1429 to 1453 MHz for PDC (1500 MHz). 
0169. Subsequently, the RF signals of PDC (800 MHz) 
and PDC (1500 MHz) outputted from the quadrature modu 
lator 4 are passed through the first and second quadrature 
modulator output signal segmenting means 17, 18, and 
further inputted into the fourth quadrature modulator output 
signal segmenting means 28. 

0170 In this case, similarly as the first and second 
quadrature modulator output signal segmenting means 17. 
18, as the fourth quadrature modulator output signal seg 
menting means 28, concretely the Switch for Switching the 
signal path, or the diplexer for segmenting the pass path by 
the frequency is used. 

0171 The RF signals of PDC (800 MHz) and PDC (1500 
MHz) outputted from the fourth quadrature modulator out 
put signal segmenting means 28 are inputted into the first or 
second variable gain amplifier for RF 14 or 24, to amplify 
power. An amplifier which can freely adjust and amplify the 
gain of the signal having a band width of 25 kHZ at a 
frequency of 887 to 958 MHz in a limited range is used in 
the first variable gain amplifier for RF 14. An amplifier 
which can freely adjust and amplify the gain of the signal 
having a band width of 25 kHz at a frequency of 1429 to 
1453 MHz in a limited range is used in the second variable 
gain amplifier for RF 24. 

0172). The RF signals of PDC (800 MHz) and PDC (1500 
MHz) outputted from the first or second variable gain 
amplifier for RF 14 or 24 are passed through the first or 
second band pass filter for RF 15 or 25, and the unnecessary 
signals are removed. 
0173 A filter having a property of passing a signal having 
a band width of 25 kHz at a frequency of 887 to 958 MHz, 
and attenuating the other signals is used in the first band pass 
filter for RF 15. A filter having a property of passing a signal 
having a band width of 25 kHz at a frequency of 1429 to 
1453 MHz, and attenuating the other signals is used in the 
second band pass filter for RF 25. 
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0.174. The RF signals of PDC (800 MHz) and PDC (1500 
MHz) outputted from the first or second band pass filter for 
RF 15 or 25 are outputted from the first or second signal 
output terminal for the “Direct-Conversion 16 or 26. 
0.175. As described above, in the second embodiment, the 
quadrature modulator and frequency converter heretofore 
disposed separately for GSM900, DCS1800, W-CDMA, 
PHS, PDC (800 MHz) and PDC (1500 MHz) are used in 
common, and thereby the number of constituting elements is 
decreased. The transmitter can operate as the “Translation 
Loop”, “Super-Heterodyne', or “Direct-Conversion”. When 
this transmitter is used, a small-sized and lightweight trans 
mitter of the “multimode radio apparatus' can be realized. 
0176). Additionally, in the description of the operation of 
the second embodiment according to the present invention, 
GSM900 and DCS1800 are used as the radio communica 
tion systems suitable for the “Translation Loop', W-CDMA 
and PHS are used as the radio communication systems 
suitable for the “Super-Heterodyne', and PDC (800 MHz) 
and PDC (1500 MHz) are used as the radio communication 
systems suitable for the “Direct-Conversion'. However, the 
combination of the radio method and radio communication 
system may sometimes be different from the combination 
used in the operation description. 

Third Embodiment 

0.177 According to a third embodiment, there is provided 
a transmitter composed of combining “Translation Loop'. 
“Super-Heterodyne', and “Direct-Conversion” which can be 
used in six radio communication systems including: 
GSM900 and DCS1800 using the GMSK modulation: 
W-CDMA using the HPSK modulation; PHS, PDC (800 
MHz band) and PDC (1500 MHz band) using the JL/4-QPSK 
modulation, and the transmitter uses the variable gain ampli 
fier for IF in the “Super-Heterodyne' in common in two 
systems. 

0.178 FIG. 7 is a block diagram of the multimode radio 
transmitter according to the third embodiment of the present 
invention. This is a modification example of the second 
embodiment. That is, FIG. 7 shows the transmitter in which 
the variable gain amplifier for IF is shared in two radio 
communication systems W-CDMA and PHS suitable for the 
“Super-Heterodyne'. 

0179. In FIG. 7, since the components 1 to 29 are similar 
to those of FIG. 6, FIG. 6 is referred to, and the description 
thereof is omitted here. A reference numeral 29 denotes a 
third variable gain amplifier for IF, and 30 denotes first IF 
variable gain amplifier output signal segmenting means. 
0180. The first IF variable gain amplifier output signal 
segmenting means 30 is connected to the control signal 
(communication method control signal) line (shown by a dot 
line in FIG. 7) from the control terminal 101 of the digital 
signal processor, and can segment the signal in response to 
the control signal. 
0181 To concretely describe the operation of the third 
embodiment of the present invention hereinafter, as one 
example, the use in the six radio communication systems 
including: GSM900 and DCS1800 suitable for the “Trans 
lation Loop'; W-CDMA and PHS suitable for the “Super 
Heterodyne'; and PDC (800 MHz) and PDC (1500 MHz 
band) suitable for the “Direct-Conversion' will concretely 
be described. 
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0182. The operation of the third embodiment is different 
from the operation of the second embodiment only in the 
operation using the “Super-Heterodyne', and therefore only 
this different respect will be described here. For the other 
operations, the second embodiment is referred to, and the 
description thereof is omitted. 
0183. Additionally, to concretely describe the operation 
of the third embodiment of the present invention, the fre 
quency configuration shown in the following Table 3 is used. 

TABLE 3 

Concrete Frequency Configuration 
3) of Radio Communication System 

Radio communication Signal band IF signal RF output signal 
system name width frequency frequency 

PHS 384 MHz 190 MHz 1894 to 1919 MHz 
W-CDMA 3.84 MHZ 380 MHz 1920 to 1980 MHz 

0184 The digital signal processor 100 inputs the base 
band signals of W-CDMA and PHS of the I and Q channels, 
deviating in phase from each other by 90 degrees, into the 
second quadrature modulator output signal segmenting 
means 18, similarly as the first embodiment of the present 
invention. 

0185. The IF signals of W-CDMA and PHS outputted 
from the second quadrature modulator output signal seg 
menting means 18 is inputted into the third variable gain 
amplifier for IF 29 designed such that the amplifier can be 
shared both in W-CDMA and PHS. An amplifier which can 
freely adjust and amplify the gain of the signal having a band 
width of 384 kHz to 3.84 MHZ at a frequency of 190 MHz 
to 380 MHz in a limited range is used in the third variable 
gain amplifier for IF 29. 
0186 The IF signals of W-CDMA and PHS inputted into 
the third variable gain amplifier for IF 29 are inputted into 
the first IF variable gain amplifier output signal segmenting 
means 30. The first IF variable gain amplifier output signal 
segmenting means 30 inputs the signal into the first or 
second band pass filter for IF 12 or 23 depending on whether 
the inputted IF signal is the signal of W-CDMA or PHS. 
0187 Subsequently, after the unnecessary signals are 
removed from the IF signals of W-CDMA and PHS inputted 
into the first and second band pass filters for IF 12 and 23, 
the IF signals are inputted into the frequency converter 8. A 
filter having a property of passing a signal having a pass 
band width of 3.84 MHZ at a frequency of 380 MHz, and 
attenuating the other signals is used in the first band pass 
filter for IF 12. A filter having a property of passing a signal 
having a pass band width of 384 kHz at a frequency of 190 
MHZ, and attenuating the other signals is used in the second 
band pass filter for IF 23. 
0188 Here, for the concrete description of the present 
invention, it is assumed that the first band pass filter for IF 
12 is designed for W-CDMA, and the second band pass filter 
for IF 23 is designed for PHS. Here, the first band pass filter 
for IF 12 may be a band pass filter for IF designed for PHS, 
and the second band pass filter for IF 23 may be a band pass 
filter designed for W-CDMA. 
0189 In the frequency converter 8, the IF signals of 
W-CDMA and PHS outputted from the first and second band 
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pass filters for IF 12 and 23 and the second LO signals of 
W-CDMA and PHS outputted from the second synthesizer 9 
are inputted. 
0.190 Here, for the frequencies of the second LO signals 
of W-CDMA and PHS, when the signal to be transmitted is 
a signal of W-CDMA, the frequency is higher or lower than 
that of the RF output signal of 1920 to 1980 MHz by 380 
MHz, that is, in a range of 2300 to 2360 MHz or 1540 to 
1600 MHz. When the signal to be transmitted is of PHS, the 
frequency is higher or lower than that of the RF output signal 
of 1894 to 1919 MHz by 190 MHz, that is, in a range of 2084 
to 2109 MHZ or 1704 to 1729 MHZ. 

0191 In this case, any one of high and low frequencies 
may be used as the second LO signal. 
0.192 In the frequency converter 8, the two signals are 
multiplied so that the frequency of the output signal Sub 
jected to the frequency conversion is in a range of 1920 to 
1980 MHz for W-CDMA, and in a range of 1894 to 1919 
MHz for PHS. Subsequently, the output signal frequency 
converted by the frequency converter 8 is outputted from the 
“Super-Heterodyne' signal output terminal 13. 

0193 As described above, in the third embodiment of the 
present invention, the quadrature modulator and frequency 
converter heretofore disposed separately for GSM900, 
DCS1800, W-CDMA, PHS, PDC (800 MHz) and PDC 
(1500 MHz) are used in common, the variable gain amplifier 
for IF heretofore disposed separately for W-CDMA and PHS 
is used in common, and thereby the number of constituting 
elements is decreased. The transmitter can operate as the 
“Translation Loop', “Super-Heterodyne', or “Direct-Con 
version'. When this transmitter is used, the small-sized and 
lightweight transmitter of the “multimode radio apparatus' 
can be realized. 

0194 Additionally, here, the uses of GSM900 and 
DCS1800 as the radio communication systems suitable for 
the “Translation Loop, W-CDMA and PHS as the radio 
communication systems suitable for the “Super-Hetero 
dyne', and PDC (800 MHz) and PDC (1500 MHz) as the 
radio communication systems suitable for the “Direct-Con 
version' have been described. However, the combination of 
the radio method and radio communication system may 
sometimes be different from the combination used in the 
operation description. 

Fourth Embodiment 

0.195 According to a fourth embodiment, there is pro 
vided a transmitter composed of combining “Translation 
Loop'. “Super-Heterodyne', and “Direct-Conversion' 
which can be used in seven radio communication systems 
including: GSM900 and DCS1800 using the GMSK modu 
lation; W-CDMA using the HPSK modulation: PHS, PDC 
(800 MHz) and PDC (1500 MHz band) using the JL/4-QPSK 
modulation; and narrow-band CDMA (N-CDMA) using the 
binary PSK (BPSK) modulation. 
0.196 FIG. 8 is a block diagram of a multimode radio 
transmitter according to the fourth embodiment of the 
present invention, and shows a modification example of the 
third embodiment. 

0197) That is, another signal system of the “Super-Het 
erodyne' is added so that the transmitter can also be used in 
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another radio communication system N-CDMA suitable for 
the “Super-Heterodyne', and the variable gain amplifier for 
IF for use in the “Super-Heterodyne' is used in common in 
two radio communication systems. 
0198 In FIG. 8, since the components 1 to 30 are similar 
to those of FIGS. 6 and 7, FIGS. 6 and 7 are referred to, and 
the description thereof is omitted here. A reference numeral 
31 denotes a third band pass filter for IF. 
0199 To concretely describe the operation of the fourth 
embodiment of the present invention hereinafter, as one 
example, the use in the seven radio communication systems 
including: GSM900 and DCS1800 suitable for the “Trans 
lation Loop'; W-CDMA, PHS and N-CDMA suitable for the 
“Super-Heterodyne'; and PDC (800 MHz) and PDC (1500 
MHz band) suitable for the “Direct-Conversion' will con 
cretely be described. 
0200. The operation of the fourth embodiment is different 
from the operation of the second embodiment only in the 
operation using the “Super-Heterodyne', and therefore only 
this different respect will be described here. For the other 
operations, the second embodiment is referred to, and the 
description thereof is omitted. 
0201 To concretely describe the operation of the fourth 
embodiment of the present invention, the frequency con 
figuration shown in the following Table 4 is used. 

TABLE 4 

Concrete Frequency Configuration 
4) of Radio Communication System 

Radio communication Signal band IF signal RF output signal 
system name width frequency frequency 

PHS 384 MHz 190 MHz 1894 to 1919 MHz 
W-CDMA 3.84 MHZ 380 MHz 1920 to 1980 MHz 
N-CDMA 1.23 MHz 260 MHz 824 to 84.9 MHz 

0202 The digital signal processor 100 inputs the base 
band signals of W-CDMA, PHS and N-CDMA of the I and 
Q channels, deviating in phase from each other by 90 
degrees, into the quadrature modulator 4 via the I and Q 
channel base band signal input terminals 1, 2. The base band 
signals of W-CDMA, PHS and N-CDMA are multiplied by 
first LO signals of W-CDMA, PHS and N-CDMA outputted 
from the first synthesizer 3 in the quadrature modulator 4. 
and frequency-converted to the IF signals of W-CDMA, 
PHS and N-CDMA. 

0203. In this case, the frequency of the first LO signal 
outputted from the first synthesizer 3 is equal to the IF signal 
frequency of W-CDMA, PHS and N-CDMA. That is, when 
the signal to be transmitted is of W-CDMA, the frequency of 
the first LO signal is 380 MHz. When the signal to be 
transmitted is of PHS, the frequency of the first LO signal is 
190 MHz. When the signal to be transmitted is of N-CDMA, 
the frequency of the first LO signal is 260 MHz. 
0204 The IF signals outputted from the quadrature 
modulator 4 are passed through the first and second quadra 
ture modulator output signal segmenting means 17, 18, and 
inputted into the third quadrature modulator output signal 
segmenting means 27. 
0205 Moreover, the third quadrature modulator output 
signal segmenting means 27 segments the signal, and inputs 
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the signal into the second variable gain amplifier for IF 22, 
or the third variable gain amplifier for IF 29 designed so that 
the amplifier can be used in common in two systems, 
depending on whether the inputted signal is of W-CDMA, 
PHS, or N-CDMA. 
0206 Here, for the concrete description of the operation 
of the present invention, it is assumed that the second 
variable gain amplifier for IF 22 is designed for PHS, and the 
third variable gain amplifier for IF 29 is designed such that 
the amplifier can be used in common in W-CDMA and 
N-CDMA. The amplifier which can freely adjust and 
amplify the gain of the signal having a band width of 384 
kHz at a frequency of 190 MHz in the limited range is used 
in the second variable gain amplifier for IF 22. The amplifier 
which can freely adjust and amplify the gain of the signal 
having a band width of 1.23 MHz to 3.84 MHZ at a 
frequency of 260 to 380 MHz in the limited range is used in 
the third variable gain amplifier for IF 29. 
0207. When the IF signal inputted into the third quadra 
ture modulator output signal segmenting means 27 is an IF 
signal of PHS, the IF signal of PHS is inputted into the 
second variable gain amplifier for IF 22, amplified, and 
inputted into the second band pass filter for IF 23. The filter 
having a property of passing the signal having a pass band 
width of 384 kHz at a frequency of 190 MHz, and attenu 
ating the other signals is used in the second band pass filter 
for IF 23. Subsequently, after the unnecessary signal is 
removed, the IF signal is inputted into the frequency con 
verter 8. 

0208. On the other hand, when the IF signal inputted into 
the third quadrature modulator output signal segmenting 
means 27 is an IF signal of W-CDMA and N-CDMA, the IF 
signal of W-CDMA and N-CDMA is inputted into the third 
variable gain amplifier for IF 29, amplified, and inputted into 
the first IF variable gain amplifier output signal segmenting 
means 30. 

0209. The signal of W-CDMA or N-CDMA inputted into 
the first IF variable gain amplifier output signal segmenting 
means 30 is inputted into the first band pass filter for IF 12 
or the third band pass filter for IF 31 depending on the signal 
of W-CDMA or N-CDMA. 

0210 Here, for the concrete description of the present 
invention, it is assumed that the first band pass filter for IF 
12 is designed for W-CDMA and the third band pass filter 
for IF 31 is designed for N-CDMA. Here, the first band pass 
filter for IF 12 may be designed for N-CDMA, and the third 
band pass filter for IF 31 may be designed for W-CDMA. 
The filter having a property of passing the signal having a 
pass band width of 3.84 MHZ at a frequency of 380 MHz, 
and attenuating the other signals is used in the first band pass 
filter for IF 12. The filter having a property of passing the 
signal having a pass band width of 1.23 MHZ at a frequency 
of 260 MHz, and attenuating the other signals is used in the 
third band pass filter for IF 31. 
0211. After the unnecessary signals are removed from the 
signals of W-CDMA and N-CDMA inputted into the first 
and third band pass filters for IF 12 and 31, the signals are 
inputted into the frequency converter 8. 
0212. In the frequency converter 8, the IF signals of 
W-CDMA, PHS and N-CDMA outputted from the first, 
second and third band pass filters for IF 12, 23 and 31, and 
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the second LO signals of W-CDMA, PHS and N-CDMA 
outputted from the second synthesizer 9 are inputted. 
0213 Here, when the signal to be transmitted is of PHS, 
the frequency of the second LO signal is higher or lower 
than that of the RF output signal of 1894 to 1919 MHz by 
190 MHz, that is, in a range of 2084 to 2109 MHz or 1704 
to 1729 MHz. When the signal is of W-CDMA, the fre 
quency is higher or lower than that of the RF output signal 
of 1920 to 1980 MHz by 380 MHz, that is, in a range of 2300 
to 2360 MHz or 1540 to 1600 MHz. When the signal is of 
N-CDMA, the frequency is higher or lower than that of the 
RF output signal of 824 to 849 MHz by 260 MHz, that is, 
in a range of 1084 to 1109 MHz or 564 to 589 MHz. In this 
case, any one of the frequencies can be used in any one of 
the systems. 
0214) Moreover, the frequency converter 8 multiplies 
two signals so that the frequency of the frequency-converted 
output signal is the RF output signal frequency of 
W-CDMA, PHS and N-CDMA. 
0215. Subsequently, the RF signals of W-CDMA, PHS 
and N-CDMA frequency-converted in the frequency con 
verter 8 are outputted from the “Super-Heterodyne' signal 
output terminal 13. 
0216. As described above, in the fourth embodiment of 
the present invention, the quadrature modulator and fre 
quency converter heretofore disposed separately for 
GSM900, DCS1800, W-CDMA, N-CDMA, PHS, PDC (800 
MHz) and PDC (1500 MHz) are used in common, and 
thereby the number of constituting elements is decreased. 
The transmitter can operate as the “Translation Loop'. 
“Super-Heterodyne', or “Direct-Conversion'. When this 
transmitter is used, the Small-sized and lightweight trans 
mitter of the “multimode radio apparatus' can be realized. 
0217. Additionally, here, the uses of GSM900 and 
DCS1800 as the radio communication systems suitable for 
the “Translation Loop, W-CDMA, N-CDMA and PHS as 
the radio communication systems suitable for the “Super 
Heterodyne', and PDC (800 MHz) and PDC (1500 MHz) as 
the radio communication systems suitable for the “Direct 
Conversion' have been described. However, the combina 
tion of the radio method and radio communication system 
may sometimes be different from the combination used in 
the operation description. 

Fifth Embodiment 

0218. According to a fifth embodiment, there is provided 
a transmitter composed of combining “Translation Loop'. 
“Super-Heterodyne', and “Direct-Conversion” which can be 
used in the six radio communication systems including: 
GSM900 and DCS1800 using the GMSK modulation: 
W-CDMA using the HPSK modulation; and PHS, PDC (800 
MHz band) and PDC (1500 MHz) using the JL/4-QPSK 
modulation, and the transmitter uses the variable gain ampli 
fier for RF in the "Direct-Conversion' in common in two 
systems. 

0219 FIG. 9 is a block diagram of a multimode radio 
transmitter according to the fifth embodiment of the present 
invention, and shows a modification example of the second 
embodiment. 

0220 That is, the variable gain amplifier for RF hereto 
fore disposed separately for the radio communication sys 
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tems PDC (800 MHz) and PDC (1500 MHz) suitable for the 
"Direct-Conversion' is used in common in the fifth embodi 
ment. 

0221) In FIG. 9, since the components 1 to 27 are similar 
to those of FIG. 6, FIG. 6 is referred to, and the description 
thereof is omitted here. A reference numeral 32 denotes a 
third variable gain amplifier for RF, and 33 denotes first 
variable gain amplifier output signal segmenting means for 
RF. 

0222. The first variable gain amplifier output signal seg 
menting means for RF 33 is connected to the control signal 
line (shown by the dot line) from the control terminal 101 of 
the digital signal processor, and can segment the signal in 
response to the control signal. 
0223) To concretely describe the operation of the fifth 
embodiment of the present invention hereinafter, as one 
example, the uses in the six radio communication systems 
including: GSM900 and DCS1800 suitable for the “Trans 
lation Loop'; W-CDMA and PHS suitable for the “Super 
Heterodyne'; and PDC (800 MHz) and PDC (1500 MHz 
band) suitable for the “Direct-Conversion' will concretely 
be described. 

0224 Since the operation of the fourth embodiment is 
different from the operation of the second embodiment only 
in the operation using the “Direct-Conversion', only this 
different respect will be described here. For the other opera 
tions, the second embodiment is referred to, and the descrip 
tion thereof is omitted here. 

0225. To concretely describe the operation of the fifth 
embodiment of the present invention, the frequency con 
figuration shown in the following Table 5 is used. 

TABLE 5 

Concrete Frequency Configuration 
5) of Radio Communication System 

Radio communication Signal band IF signal RF output signal 
system name width frequency frequency 

PDC (800 MHz band) 25 kHz 887 to 958 MHz 
PDC(1500 MHz band) 25 kHz 1429 to 1453 MHz 

0226. The digital signal processor 100 inputs the base 
band signals of PDC (800 MHz) and PDC (1500 MHz) of I 
and Q channels, deviating in phase from each other by 90 
degrees, into the second quadrature modulator output signal 
segmenting means 18 similarly as the second embodiment of 
the present invention. 
0227. In this case, the frequency of the first LO signal 
outputted from the first synthesizer 3 is equal to the RF 
signal frequency of PDC (800 MHz) and PDC (1500 MHz). 
That is, when the signal to be transmitted is of PDC (800 
MHz), the frequency of the first LO signal is 887 to 958 
MHz. When the signal to be transmitted is of PDC (1500 
MHz), the frequency of the first LO signal is 1429 to 1453 
MHZ. 

0228) The RF signals of PDC (800 MHz) and PDC (1500 
MHz) inputted into the second quadrature modulator output 
signal segmenting means 18 are inputted into the third 
variable gain amplifier for RF 32, amplified, and inputted 
into the first variable gain amplifier output signal segment 
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ing means for RF 33. The amplifier which can freely adjust 
and amplify the gain of the signal having a band width of 25 
kHz at a frequency of 887 to 1453 MHz in the limited range 
is used in the third variable gain amplifier for RF 32. 
Moreover, as the first variable gain amplifier output signal 
segmenting means for RF 33, concretely the switch for 
Switching the signal path, the diplexer for segmenting the 
pass path by the frequency, and the like are used. 
0229. The RF signal inputted into the first variable gain 
amplifier output signal segmenting means for RF 33 is 
inputted into the first or second band pass filter for RF 15 or 
25 depending on the RF signal of PDC (800 MHz) or PDC 
(1500 MHz). 
0230 Here, for the concrete description of the present 
invention, it is assumed that the first band pass filter for RF 
15 is designed for PDC (800 MHz), and the second band 
pass filter for RF 25 is designed for PDC (1500 MHz). The 
first band pass filter for RF 15 may also be designed for PDC 
(800 MHz), and the second band pass filter for RF 25 may 
also be designed for PDC (1500 MHz). The filter having a 
property of passing the signal having a pass band width of 
25 kHz at a frequency of 887 to 958 MHz, and attenuating 
the other signals is used in the first band pass filter for RF 
15. The filter having a property of passing the signal having 
a pass band width of 25 kHz at a frequency of 1429 to 1453 
MHZ, and attenuating the other signals is used in the second 
band pass filter for RF 25. 
0231. The signals of PDC (800 MHz) or PDC (1500 
MHz) inputted into the first and second band pass filters for 
RF 15 and 25 are outputted from the first and second signal 
output terminals for the “Direct-Conversion' 16 and 26. 
0232. As described above, in the fifth embodiment, the 
quadrature modulator and frequency converter heretofore 
disposed separately for GSM900, DCS1800, W-CDMA, 
PHS, PDC (800 MHz) and PDC (1500 MHz) are used in 
common, the variable gain amplifier for RF heretofore 
disposed separately for PDC (800 MHz) and PDC (1500 
MHz) is used in common, and thereby the number of 
constituting elements is decreased. The transmitter can oper 
ate as the “Translation Loop'. “Super-Heterodyne', or 
"Direct-Conversion'. When this transmitter is used, the 
small-sized and lightweight transmitter of the “multimode 
radio apparatus' can be realized. 
0233. Additionally, here, the uses of GSM900 and 
DCS1800 as the radio communication systems suitable for 
the “Translation Loop, W-CDMA and PHS as the radio 
communication systems suitable for the “Super-Hetero 
dyne', and PDC (800 MHz) and PDC (1500 MHz) as the 
radio communication systems suitable for the “Direct-Con 
version' have been described. However, combinations of the 
radio method and radio communication system other than 
these combinations may also be used. 

Sixth Embodiment 

0234. A transmitter composed of combining “Translation 
Loop'. “Super-Heterodyne and “Direct-Conversion' 
which can be used in the five radio communication systems 
including: GSM900 using the GMSK modulation; 
W-CDMA using the HPSK modulation; and PDC (800 MHz 
band) and PDC (1500 MHz) and PHS using the JL/4-QPSK 
modulation, and using IF and RF band variable band pass 
filters. 
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0235 FIG. 10 is a block diagram of the multimode radio 
transmitter according to a sixth embodiment of the present 
invention, and shows a modification example of the second 
embodiment. 

0236 That is, a variable gain amplifier for IF and an IF 
band variable band pass filter 34 which can be used in PHS 
and W-CDMA, and a variable gain amplifier for RF and an 
RF band variable band pass filter 35 which can be used in 
PDC (800 MHz band) and PDC (1500 MHz) are used. 
Therefore, the amplifiers and filters can be used in another 
radio communication system PHS suitable for the “Super 
Heterodyne and another radio communication system PDC 
(1500 MHz) suitable for the “Direct-Conversion”. 
0237) Different from the first to fifth embodiments, the 
sixth embodiment is characterized in the use of a filter which 
can freely change a central frequency and pass band width 
in a certain limited frequency range as the band pass filters 
for IF and RF. 

0238. In FIG. 10, since the components 1 to 29 are similar 
to those of FIG. 6, FIG. 6 is referred to, and the description 
thereof is omitted here. A reference numeral 32 denotes the 
third variable gain amplifier for RF, 34 denotes the IF band 
variable band pass filter, and 35 denotes the RF band 
variable band pass filter. 
0239). Here, as described above, the IF band variable band 
pass filter 34 and RF band variable band pass filter 35 are 
band pass filters for IF and RF, which can freely change the 
central frequency and pass band width in accordance with 
the frequency of the inputted signal and signal band width. 
0240. To concretely describe the operation of the sixth 
embodiment of the present invention hereinafter, as one 
example, the uses in the three radio communication systems 
including: GSM900 suitable for the “Translation Loop'; 
W-CDMA suitable for the “Super-Heterodyne'; and PDC 
(800 MHz) suitable for the “Direct-Conversion” will be 
described. 

0241 The operation of the sixth embodiment is different 
from the operation of the first embodiment only in the 
operation using the “Super-Heterodyne' and “Direct-Con 
version', and therefore only this different respect will be 
described here. For the other operations, the first embodi 
ment is referred to, and the description thereof is omitted. 
0242 Additionally, to concretely describe the operation 
of the present transmission section, the frequency configu 
ration shown in the following Table 6 is used. 

TABLE 6 

Concrete Frequency Configuration 
6) of Radio Communication System 

Radio communication Signal band IF signal RF output signal 
system name width frequency frequency 

GSM900 200 kHz 95 MHz 880 to 91.5 MHz 
W-CDMA 3.84 MHz 380 MHz 1920 to 1980 MHz 
PHS 384 kHz 190 MHz 1894 to 1919 MHz 
PDC (800 MHz band) 25 kHz 887 to 958 MHz 
PDC (1500 MHz) 25 kHz 1429 to 1453 MHz 

(Operation in W-CDMA and PHS) 

0243 The digital signal processor 100 inputs the base 
band signals of W-CDMA and PHS of the I and Q channels, 
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deviating in phase from each other by 90 degrees, into the 
second quadrature modulator output signal segmenting 
means 18, similarly as the second embodiment of the present 
invention. 

0244. The signals of W-CDMA and PHS inputted into the 
second quadrature modulator output signal segmenting 
means 18 is inputted into the third variable gain amplifier for 
IF 29. 

0245. The amplifier which can freely adjust and amplify 
the gain of the signal having a band width of 384 kHz to 3.84 
MHz at a frequency of 190 to 380 MHz in the limited range 
is used in the third variable gain amplifier for IF 29. 
Concretely, the amplifier has a property of being capable of 
amplifying the signal having a frequency of 380 MHZ and a 
band width of 3.84 MHz, when the IF signal of W-CDMA 
is inputted, and being capable of amplifying the signal 
having a frequency of 190 MHz and band width of 384 kHz. 
when the signal of PHS is inputted. 
0246 The third variable gain amplifier for IF 29 amplifies 
the inputted IF signals of W-CDMA and PHS, and outputs 
the signals to the IF band variable band pass filter 34. The 
unnecessary signals are removed from the IF signals of 
W-CDMA and PHS inputted into the IF band variable band 
pass filter 34, and the IF signals are outputted to the 
frequency converter 8. 
0247. In this IF band variable band pass filter 34, a filter 
having a property of being capable of setting the central 
frequency in a range of 190 MHz to 380 MHz, being capable 
of changing the pass band width in a range of 384 kHz to 
3.84 MHZ, passing the signals in the pass band, and attenu 
ating the other signals is used. Concretely, when the signal 
of W-CDMA is inputted, the central frequency is set to 380 
MHz, and the pass band width is set to 3.84 MHz. When the 
signal of PHS is inputted, the central frequency is set to 190 
MHz, and the pass band width is set to 384 kHz. Subse 
quently, the filter operates to pass the signal in the pass band 
and attenuate the other signals. 
0248. In the frequency converter 8, the IF signals of 
W-CDMA and PHS outputted from the IF band variable 
band pass filter 34 and the second LO signals of W-CDMA 
and PHS outputted from the second synthesizer 9 are 
inputted. 

0249 Here, when the signal to be transmitted is of PHS, 
the frequency of the second LO signal is higher or lower 
than that of the RF output signal of PHS by 190 MHz, that 
is, in a range of 2084 to 2109 MHz or 1704 to 1729 MHz. 
When the signal is of W-CDMA, the frequency is higher or 
lower than that of the RF output signal of W-CDMA by 380 
MHz, that is, in a range of 2300 to 2360 MHz or 1540 to 
1600 MHZ. 

0250). In this case, any one of high and low frequencies 
may be used as the frequencies of the second LO signals of 
W-CDMA and PHS. 

0251 Subsequently, the frequency converter 8 multiplies 
two signals so that the frequency of the frequency-converted 
RF signal is in a range of 1920 to 1980 MHz in W-CDMA, 
and in a range of 1894 to 1919 MHz in PHS. 
0252 Subsequently, the RF signal frequency-converted 
in the frequency converter 8 is outputted from the “Super 
Heterodyne' signal output terminal 13. 
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0253) As described above, in the sixth embodiment, the 
quadrature modulator and frequency converter heretofore 
disposed separately for GSM900, W-CDMA, PHS, PDC 
(800 MHz) and PDC (1500 MHz) are used in common. 
Moreover, the IF variable gain amplifier and band pass filter 
heretofore disposed separately for W-CDMA and PHS, and 
the IF variable gain amplifier and band pass filter heretofore 
disposed separately for PDC (800 MHz) and PDC (1500 
MHz) are used in common. Thereby, the number of consti 
tuting elements is decreased. The transmitter can operate as 
the “Translation Loop”, “Super-Heterodyne', or “Direct 
Conversion'. When this transmitter is used, the small-sized 
and lightweight transmitter of the “multimode radio appa 
ratus' can be realized. 

0254 Additionally, here, the uses of GSM900 as the 
radio communication system suitable for the “Translation 
Loop', W-CDMA and PHS as the radio communication 
systems suitable for the “Super-Heterodyne', and PDC (800 
MHz) and PDC (1500 MHz) as the radio communication 
systems suitable for the “Direct-Conversion' have been 
described. However, the combinations of the radio method 
and radio communication system other than the above 
described combinations may also be used. 

Seventh Embodiment 

0255 According to a seventh embodiment, there is pro 
vided a transmitter composed of combining “Translation 
Loop'. “Super-Heterodyne', and “Direct-Conversion' 
which can be used in the three radio communication systems 
including: GSM900 using the GMSK modulation; 
W-CDMA using the HPSK modulation; and PDC (800 MHz 
band) using the JL/4-QPSK modulation, and the transmitter 
uses the variable gain amplifier and band pass filter which 
operate at IF and RF. 
0256 FIG. 11 is a block diagram of the multimode radio 
transmitter according to the seventh embodiment of the 
present invention, and shows a modification example of the 
first embodiment. 

0257 That is, the IF and RF variable gain amplifiers and 
band pass filters for use in the “Super-Heterodyne’ and 
“Direct-Conversion” are changed to the variable gain ampli 
fier which can be used both in IF and RF, and band pass filter 
which can be used both in IF and RF and freely change the 
pass band width. 
0258 Different from the first to sixth embodiments, the 
seventh embodiment is characterized in the use of the filter 
which can be used in an IF to RF frequency band and can 
freely change the central frequency and pass band width in 
the certain limited frequency range as the band pass filter for 
IF and RF. Examples of a control method concerning the 
operation of the filter include a method of setting the filter 
so that the control signal is Supplied from a base band signal 
processor (not shown) and the filter has a desired pass band 
property. However, the present invention does not depend on 
these control methods, and other control methods may be 
used. 

0259. In FIG. 11, since the components 1 to 17 are similar 
to those of FIG. 3, FIG. 3 is referred to, and the description 
thereof is omitted here. A reference numeral 36 denotes a 
variable gain amplifier for IF and RF, 37 denotes an IF and 
RF band variable band pass filter, and 38 denotes IF and RF 
band variable band pass filter output signal segmenting 
CaS. 
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0260 The IF and RF band variable band pass filter output 
signal segmenting means 38 is connected to a control signal 
line (shown by a dot line) from the control terminal 101 of 
the digital signal processor, and can segment the signal in 
response to the control signal. 
0261 Here, the variable gain amplifier for IF and RF 36 

is an amplifier having a broad frequency application range in 
which an amplification operation is possible even with the 
above-described inputted signal of IF or RF. Concretely, the 
amplifier is used which can freely adjust and amplify the 
signal having a band width of 25 kHz to 3.84 MHZ at a 
frequency of 380 to 1980 MHz in the certain limited range. 
0262 Moreover, the IF and RF band variable band pass 

filter 37 is a band pass filter being capable of freely changing 
the pass band width even when the inputted signal is a signal 
of IF or RF, and having a broad frequency application range 
in which the operation of the filter is possible. Concretely, 
the filter is used which has a function of being capable of 
setting the central frequency in a range of 380 to 1980 MHz 
and changing the pass band width in a range of 25 kHz to 
3.84 MHZ, and has a property of passing the signals in the 
pass band and attenuating the other signals. 
0263. To concretely describe the operation of the seventh 
embodiment of the present invention hereinafter, as one 
example, the uses in the three radio communication systems 
including: GSM900 suitable for the “Translation Loop'; 
W-CDMA suitable for the “Super-Heterodyne'; and PDC 
(800 MHz) suitable for the "Direct-Conversion” will be 
described. 

0264. The operation of the seventh embodiment is dif 
ferent from the operation of the first embodiment only in the 
operation using the “Super-Heterodyne' and “Direct-Con 
version', and therefore only this different respect will be 
described here. For the other operations, the first embodi 
ment is referred to, and the description thereof is omitted. 
0265 Additionally, to concretely describe the operation 
of the seventh embodiment of the present invention, the 
frequency configuration shown in the following Table 7 is 
used. 

TABLE 7 

Concrete Frequency Configuration 
Z) of Radio Communication System 

Radio communication Signal band IF signal RF output signal 
system name width frequency frequency 

GSM900 200 kHz 95 MHz 880 to 91.5 MHz 
W-CDMA 3.84 MHz 380 MHz 1920 to 1980 MHz 
PDC (800 MHz band) 25 kHz 887 to 958 MHz 

(Use in W-CDMA) 

0266 The digital signal processor 100 inputs the base 
band signals of W-CDMA of the I and Q channels, deviating 
in phase from each other by 90 degrees, into the quadrature 
modulator 4, frequency-converts to the IF signal with a 
frequency of 380 MHz, and inputs into the first quadrature 
modulator output signal segmenting means 17, similarly as 
the first embodiment of the present invention. Subsequently, 
the IF signal of W-CDMA outputted from the first quadra 
ture modulator output signal segmenting means 17 is input 
ted into the variable gain amplifier for IF and RF 36. 
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0267. The variable gain amplifier for IF and RF 36 
amplifies the inputted IF signal of W-CDMA, and outputs 
the signal to the IF and RF band variable band pass filter 37. 
In this case, the variable gain amplifier for IF and RF 36 
concretely has a property of being capable of amplifying the 
signal having a frequency of 380 MHz and a band width of 
3.84 MHZ. 

0268. After the unnecessary signals are removed from the 
IF signals of W-CDMA inputted into the IF and RF band 
variable band pass filter 37, the IF signals are outputted to 
the IF and RF band variable band pass filter output signal 
segmenting means 38. In this case, the IF and RF band 
variable band pass filter 37 is set to the central frequency of 
380 MHz and the pass band width of 3.84 MHz. 
0269. When the inputted signal is the IF signal of 
W-CDMA, the IF and RF band variable band pass filter 
output signal segmenting means 38 operates to input the 
signal to the frequency converter 8. 
0270. Here, as the IF and RF band variable band pass 
filter output signal segmenting means 38, concretely the 
Switch for Switching the signal path, the diplexer for seg 
menting the pass path by the frequency, and the like are 
used. 

0271 In the frequency converter 8, the IF signals of 
W-CDMA outputted from the IF and RF band variable band 
pass filter output signal segmenting means 38 and the second 
LO signal of W-CDMA outputted from the second synthe 
sizer 9 are inputted. 
0272 Here, the frequency of the second LO signal is 
higher or lower than that of the RF output signal of 
W-CDMA of 1920 to 1980 MHz by 380 MHz, that is, in a 
range of 2300 to 2360 MHz or 1540 to 1600 MHz. In this 
case, any one of high and low frequencies may be used as 
the frequency of the second LO signal of W-CDMA. 
0273. The frequency converter 8 multiplies two signals 
so that the frequency of the frequency-converted output 
signal is in a range of 1920 to 1980 MHz. 
0274 Subsequently, the output signal frequency-con 
verted in the frequency converter 8 is outputted from the 
“Super-Heterodyne' signal output terminal 13. 
0275) (Use in PDC (800 MHz)) 
0276) The base band signals of PDC (800 MHz) of the I 
and Q channels, deviating in phase from each other by 90 
degrees, from the digital signal processor 100 are frequency 
converted to the RF signals with a frequency of 887 to 958 
MHz similarly as the first embodiment of the present inven 
tion. 

0277. The RF signal of PDC (800 MHz) outputted from 
the quadrature modulator is are passed through the first 
quadrature modulator output signal segmenting means 17. 
and inputted into the variable gain amplifier for IF and RF 
36. 

0278. The variable gain amplifier for IF and RF 36 
amplifies the inputted RF signal of PDC (800 MHz), and 
outputs the signal to the IF and RF band variable band pass 
filter 37. 

0279. In this case, the variable gain amplifier for IF and 
RF 36 concretely has a property of being capable of ampli 
fying the RF signal having a frequency of 380 MHz and 
band width of 25 kHz. 
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0280. The RF signal of PDC (800 MHz) outputted from 
the IF and RF band variable band pass filter 37 is outputted 
from the first signal output terminal for the “Direct-Conver 
sion'16. In this case, for the IF and RF band variable band 
pass filter 37, the central frequency is set to a range of 887 
to 958 MHz, and the pass band width is set to 3.84 MHz. 
0281. As described above, in the seventh embodiment, 
the quadrature modulator and frequency converter hereto 
fore disposed separately for GS, W-CDMA, PHS and PDC 
(800 MHz) are used in common. Moreover, for the IF and 
RF variable gain amplifier and band pass filter heretofore 
disposed separately for W-CDMA and PDC (800 MHz), the 
variable gain amplifier 36 and band pass filter 37 which can 
be used in common in W-CDMA and PDC (800 MHz) are 
disposed. Thereby, the number of constituting elements is 
decreased. The transmitter can operate as the “Translation 
Loop”, “Super-Heterodyne', or “Direct-Conversion'. When 
this transmitter is used, the Small-sized and lightweight 
transmitter of the “multimode radio apparatus' can be 
realized. 

0282) Additionally, here, the uses of GSM900 as the 
radio communication system suitable for the “Translation 
Loop', W-CDMA as the radio communication system suit 
able for the “Super-Heterodyne', and PDC (800 MHz) as the 
radio communication systems suitable for the “Direct-Con 
version' have been described. However, the combinations of 
the radio method and radio communication system other 
than the above-described combinations may also be used. 

Eighth Embodiment 
0283 According to an eighth embodiment, there is pro 
vided a transmitter composed of combining “Translation 
Loop'. “Super-Heterodyne and “Direct-Conversion' 
which can be used in the three radio communication systems 
including: GSM900 using the GMSK modulation; 
W-CDMA using the HPSK modulation; and PDC (800 MHz 
band) using the JL/4-QPSK modulation, and the transmitter 
uses the variable gain amplifier and band pass filter which 
operate at IF and RF, and a frequency converter having a 
function of passing a signal without performing frequency 
conversion. 

0284 FIG. 12 is a block diagram of the multimode radio 
transmitter according to the eighth embodiment of the 
present invention, and shows a modification example of the 
first embodiment. 

0285) That is, the IF and RF variable gain amplifiers and 
band pass filters for use in the “Super-Heterodyne’ and 
“Direct-Conversion” are changed to the variable gain ampli 
fier which can be used both in IF and RF, and band pass filter 
which can be used both in IF and RF and can freely change 
the properties such as the central frequency and pass band 
width in a specific range. Moreover, a certain special fre 
quency converter is used which has a function of outputting 
the inputted signal as Such without converting the frequency 
in addition to the function of the frequency converter. 
0286 As a characteristic of the eighth embodiment, as 
the band pass filter for IF and RF for use in the seventh 
embodiment, the filter is used which can be used in the IF 
to RF frequency band and whose central frequency and pass 
band width can freely be changed in the certain limited 
frequency range. Moreover, the frequency converter is used 
which has the function of outputting the inputted signal as 
Such without converting the frequency in addition to the 
function of the frequency converter for converting the 
frequency. 
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0287 Examples of the control method concerning the 
operation of the filter and frequency converter include: a 
method of setting the operation so that the control signal is 
Supplied from the base band signal processor (not shown) 
and the desired pass band property is imparted; a method of 
controlling the LO signal inputted into the frequency con 
verter with an ON/OFF switch; and the like. However, the 
present invention does not depend on these control methods, 
and other control methods may be used. 
0288. In FIG. 12, since the components 1 to 38 are similar 
to those of FIG. 11, FIG. 11 is referred to, and the description 
thereof is omitted here. A reference numeral 39 denotes a 
“Super-Heterodyne' and “Direct-Conversion' signal output 
terminal. 

0289 Here, in the frequency converter 8 for use in the 
eighth embodiment of the present invention, the above 
described frequency converter can be used which has the 
function of being capable of outputting the inputted signal as 
Such without converting the frequency in addition to the 
function of converting the frequency. 
0290. To concretely describe the operation of the eighth 
embodiment of the present invention hereinafter, as one 
example, the uses in the three radio communication systems 
including: GSM900 suitable for the “Translation Loop'; 
W-CDMA suitable for the “Super-Heterodyne'; and PDC 
(800 MHz) suitable for the “Direct-Conversion” will be 
described. 

0291. The operation of the eighth embodiment is different 
from the operation of the first embodiment only in the 
operation using the “Super-Heterodyne' and “Direct-Con 
version', and therefore only this different respect will be 
described here. For the other operations, the first embodi 
ment is referred to, and the description thereof is omitted. 
0292 To concretely describe the operation of the present 
transmission section, the frequency configuration shown in 
the following Table 8 is used. 

TABLE 8 

Concrete Frequency Configuration 
8) of Radio Communication System 

Radio communication Signal band IF signal RF output signal 
system name width frequency frequency 

GSM900 200 kHz 95 MHz 880 to 91.5 MHz 
W-CDMA 3.84 MHz 380 MHz 1920 to 1980 MHz 
PDC (800 MHz band) 25 kHz 887 to 958 MHz 

0293. The base band signals of W-CDMA and PDC (800 
MHz) of the I and Q channels, deviating in phase from each 
other by 90 degrees, from the digital signal processor 100 
are frequency-converted in the quadrature modulator 4, and 
outputted from the IF and RF band variable band pass filter 
37, similarly as the seventh embodiment of the present 
invention. 

0294 (Use in W-CDMA) 
0295) The IF signals of W-CDMA outputted from the IF 
and RF band variable band pass filter 37 and having the 
unnecessary signals removed therefrom are outputted to the 
frequency converter 8. 
0296. The frequency converter 8 operates as the fre 
quency converter for multiplying the IF signal of the 
W-CDMA outputted from the IF and RF band variable band 
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pass filter 37 by the second LO signal of W-CDMA output 
ted from the second synthesizer 9, and converting to the 
frequency of the RF signal of the W-CDMA, when the 
inputted signal is the IF signal of W-CDMA. 
0297 Concretely, the IF signal of W-CDMA with a 
frequency of 380 MHz is multiplied by the second LO signal 
outputted from the second synthesizer 9 and having a 
frequency higher or lower than that of the RF output signal 
of W-CDMA of 1920 to 1980 MHz by 380 MHz, that is, in 
a range of 2300 to 2360 MHz or 1540 to 1600 MHz. Then, 
the RF signal of W-CDMA having a frequency in a range of 
1920 to 1980 MHz is outputted. In this case, any one of high 
and low frequencies may be used as the frequency of the 
second LO signal of W-CDMA. 
0298 Subsequently, the output signal frequency-con 
verted in the frequency converter 8 is outputted from the 
“Super-Heterodyne' and “Direct-Conversion' signal output 
terminal 39. 

0299) (Use in PDC (800 MHz)) 
0300. The RF signals of PDC (800 MHz) outputted from 
the IF and RF band variable band pass filter 37 and having 
the unnecessary signals removed therefrom are outputted to 
the frequency converter 8. 
0301 When the inputted signal is the RF signal of PDC 
(800 MHz), the frequency converter 8 operates to output the 
inputted RF signal of PDC (800 MHz) as such to the 
“Super-Heterodyne' and “Direct-Conversion' signal output 
terminal 39 without performing the multiplication of the 
signals as the operation of the frequency converter. 
0302 As described above, in the eighth embodiment, the 
quadrature modulator and frequency converter heretofore 
disposed separately for GS, W-CDMA, PHS and PDC (800 
MHz) are used in common. Moreover, for the IF and RF 
variable gain amplifier and band pass filter heretofore dis 
posed separately for W-CDMA and PDC (800 MHz), the 
variable gain amplifier and band pass filter which can be 
used in common in W-CDMA and PDC (800 MHz) are used. 
Thereby, the number of composing elements is decreased. 
The transmitter can operate as the “Translation Loop'. 
“Super-Heterodyne” or “Direct-Conversion'. When this 
transmitter is used, the Small-sized and lightweight trans 
mitter of the “multimode radio apparatus' can be realized. 
0303) Additionally, here, the uses of GSM900 as the 
radio communication system suitable for the “Translation 
Loop', W-CDMA as the radio communication system suit 
able for the “Super-Heterodyne', and PDC (800 MHz) as the 
radio communication systems suitable for the “Direct-Con 
version' have been described. However, the combinations of 
the radio method and radio communication system other 
than the above-described combinations may also be used. 
0304 As described above, needless to say, it is possible 
to appropriately combine and use the scope of the first to 
eighth embodiments of the present invention. 

1-23. (canceled) 
24. A radio transmission method comprising: 
outputting a base band signal for a first or second radio 

communication system; 
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outputting a local oscillator signal for said first or second 
radio communication system; 

generating a modulated signal based on said base band 
signal and said local oscillator signal by a quadrature 
modulator; 

outputting a transmission signal for said first radio com 
munication system from a first output terminal; 

outputting a transmission signal for said second radio 
communication system from a second output terminal; 

conducting a frequency conversion of said modulated 
signal by a first transmission processing section to 
apply the frequency-converted signal to said first output 
terminal, said first transmission processing section 
being disposed between said quadrature modulator and 
said first output terminal and corresponding to said first 
radio communication system; 

applying said modulated signal to said second output 
terminal without conducting the frequency conversion 
by a second transmission processing section disposed 
between said quadrature modulator and said second 
output terminal and that corresponds to said second 
radio communication system; and 

Switching whether or not to Supply an output signal of said 
quadrature modulator to said first or second transmis 
sion processing section. 

25. A radio transmission method comprising: 
outputting a base band signal for a first, second, or third 

radio communication system; 
outputting a first local oscillator signal for said first radio 

communication system, a second local oscillator signal 
for said second radio communication system, or a third 
local oscillator signal for said third radio communica 
tion system; 

generating a quadrature modulation signal based on said 
base band signal and said first local oscillator signal, a 
quadrature modulation signal based on said base band 
signal and said second local oscillator signal, or a 
quadrature modulation signal based on said base band 
signal and said third local oscillator signal; 

Switching performing of a first transmission processing 
for said first radio communication system, or perform 
ing of a second transmission processing for said second 
radio communication system, or performing of a third 
transmission processing for said third radio communi 
cation system with respect to said quadrature modula 
tion signal; 

processing a signal relating to said quadrature modulation 
signal for said first radio communication system after 
the Switching; and 

processing said quadrature modulation signal for said 
second radio communication system after the Switch 
ing, or processing said quadrature modulation signal 
for said third radio communication system. 
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