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DATA PROCESSING TERMINAL SYSTEM
AND TRANSMITTING AND RECEIVING
METHOD USING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 12/193,829, filed Aug. 19, 2008, which is a
divisional of U.S. patent application Ser. No. 10/551,415,
filed Nov. 17, 2005, which is a National Stage of International
Application No. PCT/JIP2004/004618, filed Mar. 31, 2004,
which claims priority from Japanese Patent Application No.
2003-098295, filed on Apr. 1, 2003, the contents of all of
which are incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The present invention relates to a data processing
terminal system, in which a communication apparatus as a
transmitting and receiving apparatus and a data processing
terminal are combined, and a transmitting and receiving
method of the same.

BACKGROUND ART

[0003] Connection to a network using a data processing
terminal has been frequently conducted. In accordance with
this, a communication system to connect to the network by
radio has been developed in a communication apparatus for
connecting to the network by radio in particular, has good
compatibility with the data processing terminal having a
built-in microprocessor, and is often incorporated as a part of
the data processing terminal. Therefore, as a condition
required for a radio interface, in addition to the condition
required for a general communication apparatus, it is neces-
sary to meet the condition required for the data processing
terminal, which specifically is a small size, low power con-
sumption, and small generated heat. On the other hand, there
is a demand for higher transmission capacity.

[0004] As the data processing terminal system in a first
conventional example, a “software radio apparatus” is men-
tioned in Japanese Laid Open Patent Application 2002-
64399. The data processing terminal system in the first con-
ventional example has a CPU (Central Processing Unit), an
antenna control unit, a RF/IF unit, a D/A converter, and an
A/D converter.

[0005] In the first conventional example, the CPU is pro-
vided for the purpose of controlling a communication func-
tion block, and the CPU is not mounted to the data processing
terminal system for the purpose of carrying out a general data
processing as considered as an original intended purpose of
the data processing terminal (for example, the processing
other than communication, such as spreadsheet processing
and word-processing). For this reason, in the data processing
terminal system in the first conventional example, the signal
processing section (CPU) is tightly connected through dedi-
cated signal lines, with the antenna control unit, the RF/IF
unit, the D/A converter, the A/D converter, and the like, all of
which are not configured to be easily taken out.

[0006] However, since a function of the communication
apparatus is not used when the connection to the network is
not carried out, it is desirable that the data processing terminal
system has a configuration in which the communication appa-
ratus can be easily attached and detached optionally, in order
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not to lose portability in using the data processing terminal
system as the data processing terminal.

[0007] FIG. 1 shows a configuration of the data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as the data processing terminal system
in a second conventional example. The data processing ter-
minal system in the second conventional example has the
antenna 51, a microwave transmitting and receiving unit 17,
and a microprocessor signal processing unit 18. The antenna
51 and the microwave transmitting and receiving unit 17 are
atransmitting and receiving apparatus (communication appa-
ratus). The microprocessor signal processing unit 18 is a data
processing terminal.

[0008] The microwave transmitting and receiving unit 17,
at the time of reception, demodulates a reception RF (Radio
Frequency) signal as a modulation wave received through the
antenna 51 to reception data, and outputs the demodulated
reception data to the microprocessor signal processing unit
18. The microwave transmitting and receiving unit 17, at the
time of transmission, converts transmission data from the
microprocessor signal processing unit 18 into a transmission
RF signal as the modulation wave, and transmits the con-
verted transmission RF signal through the antenna 51.
[0009] The microwave transmitting and receiving unit 17 is
provided with a high-frequency processing unit 21, and a
modulation and demodulation processing unit 89.

[0010] The high-frequency processing unit 21, at the time
of the reception, converts the reception RF signal received
through the antenna 51 into a reception IF (Intermediate
Frequency) signal; and outputs the converted reception IF
signal to the modulation and demodulation processing unit
89. The high-frequency processing unit 21, at the time of the
transmission, converts a transmission IF signal from the
modulation and demodulation processing unit 89 into the
transmission RF signal, and outputs the converted transmis-
sion RF signal through the antenna 51.

[0011] The modulation and demodulation processing unit
89, at the time of the reception, converts the reception IF
signal from the high-frequency processing unit 21 into the
reception data, and outputs the converted reception data to the
microprocessor signal processing unit 18. The modulation
and demodulation processing unit 89, at the time of the trans-
mission, converts the transmission data from the micropro-
cessor signal processing unit 18 into the transmission IF
signal, and outputs the converted transmission IF signal to the
high-frequency processing unit 21.

[0012] The high-frequency processing unit 21 is provided
with a duplexer (DUP) 52, a low noise amplifier (LNA) 53,
band-pass filters (BPF) 54, 56, 60, and 62, frequency convert-
ers (CONY) 55 and 61, local oscillators (OSC) 57 and 58, and
a power amplifier (PA) 59.

[0013] The duplexer (DUP) 52 is provided with a reception
signal band-pass filter (not shown) and a transmission signal
band-pass filter (not shown).

[0014] The local oscillators (OSC) 57 and 58 generate a
local oscillation signal.

[0015] The modulation and demodulation processing unit
89 is provided with a demodulator (DEM) 70, a modulator
(MOD) 23, and a baseband processing unit. The base band
processing unit is provided with analog/digital (A/D) con-
verters 24-1 and 24-2, digital/analog (D/A) converters 25-1
and 25-2, a clock generator (CLOCK GEN) 27, a decoder
(DEC) 71, an encoder (ENC) 72, and a microwave transmit-
ting and receiving unit interface (I/F) 73.
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[0016] The demodulator (DEM) 70 is provided with a car-
rier-wave recovering circuit (not shown) and a reception sym-
bol clock recovering circuit (not shown).

[0017] The microwave transmitting and receiving unit
interface (I/F) 73 is provided with a reception data buffer
circuit (not shown), a transmission data buffer circuit (not
shown), an identification data processing circuit (not shown),
and a timing adjusting circuit (not shown).

[0018] Themicroprocessor signal processing unit 18 is pro-
vided with a clock generator (CLOCK GEN) 30, a micropro-
cessor signal processing unit interface (I/F) 74, and a micro-
processor signal processing circuit 75 as a CPU.

[0019] The clock generator 30 generates a reference clock,
and outputs the generated reference clock to the micropro-
cessor signal processing unit interface 74 and the micropro-
cessor signal processing circuit 75. The microprocessor sig-
nal processing unit interface 74 outputs a bus clock signal
synchronous with the reference clock, to the microwave
transmitting and receiving unit interface 73.

[0020] The microprocessor signal processing unit interface
74 is provided with the reception data buffer circuit (not
shown), the transmission data buffer circuit (not shown), and
the timing adjusting circuit (not shown).

[0021] Themicroprocessor signal processing circuit (CPU)
75 has a microprocessor (not shown), a memory (not shown),
an input and output unit (not shown), and the like. A plurality
of programs (not shown) are stored in the memory.

[0022] Themicroprocessor signal processing circuit (CPU)
75 carries out the general data processing (processing other
than the communication function) based on a general pro-
gram (for example, a spreadsheet processing program and a
word-processing program)(not shown) among a plurality of
programs stored in the memory. The data processing terminal
system of the second conventional example is configured to
be able to attach and detach the microwave transmitting and
receiving unit 17. When the general data processing is carried
out, the function of the microwave transmitting and receiving
unit 17 is not used. For this reason, a user can separate the
microwave transmitting and receiving unit 17 and the micro-
processor signal processing unit 18, and use the data process-
ing terminal system in the second conventional example as
the data processing terminal, only with the function of the
microprocessor signal processing unit 18.

[0023] Next, an operation when the data processing termi-
nal system in the second conventional example receives a
signal will be described.

[0024] In the reception signal band-pass filter of the
duplexer (DUP) 52, a frequency band of the reception RF
signal is set. The reception signal band-pass filter extracts
only the reception RF signal received through the antenna 51,
and outputs the extracted reception RF signal to the low noise
amplifier (LNA) 53. In case of a quadrature amplitude modu-
lation signal (QAM modulation signal), the reception RF
signal is a signal having a carrier-wave frequency generated
by carrying out quadrature modulation to a reception analog
baseband signal (reception analog BB signal) having a sym-
bol frequency (reception symbol frequency), by use of an
in-phase carrier wave and a quadrature carrier wave that is
shifted by 90 degrees in phase from the in-phase carrier wave.
[0025] The low noise amplifier (LNA) 53 amplifies the
reception RF signal from the duplexer (DUP) 52 to a level
enough for the demodulator (DEM) 70 to carry out a signal
processing. The low noise amplifier (LNA) 53 then outputs
the amplified reception RF signal to the frequency converter
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(CONV) 55 through the band-pass filter (BPF) 54. An undes-
ired frequency component other than the carrier-wave fre-
quency band set in the band-pass filter (BPF) 54 is removed
from the reception RF signal from the low noise amplifier
(LNA) 53.

[0026] The frequency converter (CONV) 55 mixes the
reception RF signal obtained by removing the undesired fre-
quency component, with the local oscillation signal generated
by the local oscillator (OSC) 57 to convert into the reception
intermediate frequency signal (reception IF signal). The fre-
quency converter (CONV) 55 outputs the converted reception
IF signal to the modulation and demodulation processing unit
89 through the band-pass filter (BPF) 56. The carrier-wave
frequency band set in the band-pass filter (BPF) 56 is selected
for the reception IF signal from the frequency converter
(CONV) 55.

[0027] The demodulator (DEM) 70 converts the reception
IF signal from the band-pass filter (BPF) 56 into the reception
analog baseband signal (reception analog BB signal). In the
case of the QAM modulation signal, the demodulator (DEM)
70 recovers the carrier wave of the reception IF signal, and
carries out the coherent detection. That is, the carrier-wave
recovering circuit of the demodulator (DEM) 70 generates
(recovers) the in-phase carrier wave and the quadrature car-
rier wave from the reception IF signal. The demodulator
(DEM) 70 carries out the coherent detection to the QAM
modulation waves (the in-phase carrier wave and the quadra-
ture carrier wave) to convert the QAM modulation waves (the
in-phase carrier wave and the quadrature carrier wave) into an
analog in-phase component signal (analog I signal) and an
analog quadrature component signal (analog Q signal) as the
reception analog BB signal, and to output the converted ana-
log I signal and analog Q signal to the A/D converters 24-1
and 24-2.

[0028] A reception symbol clock recovering circuit of the
demodulator (DEM) 70 generates (recovers) the reception
symbol clock that has the frequency n times (n is an integer
number) larger than the reception symbol frequency, and is
superimposed on the reception IF signal. The reception sym-
bol clock recovering circuit of the demodulator (DEM) 70
outputs the generated (recovered) reception symbol clock to
the A/D converters 24-1 and 24-2, the decoder (DEC) 71, and
the microwave transmitting and receiving unit interface 73.

[0029] The A/D converters 24-1 and 24-2 carries out sam-
pling of the analog I signal and the analog Q signal from the
demodulator (DEM) 70 by use of a sampling clock synchro-
nous with the reception symbol clock. Thus, the A/D convert-
ers 24-1 and 24-2 generates (converts into) a digital in-phase
component signal (digital I signal) and a digital quadrature
component signal (digital Q signal) as a reception digital
baseband signal (reception digital BB signal), and outputs the
generated (converted) digital I signal and digital Q signal to
the decoder (DEC) 71. The digital in-phase component signal
(digital I signal) and the digital quadrature component signal
(digital Q signal) correspond to amplitudes of the carrier
waves of the analog I signal and the analog Q signal at the
time of the sampling.

[0030] The decoder (DEC) 71 carries out an error correc-
tion process and a decoding process to the digital I signal and
the digital Q signal as the reception digital BB signal in
synchronization with the reception symbol clock, and outputs
the processed digital I signal and digital Q signal to the
microwave transmitting and receiving unit interface 73.
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[0031] The identification data processing circuit of the
microwave transmitting and receiving unit interface 73 inputs
the reception digital BB signal from the decoder (DEC) 71;
generates the reception data to which a removing process of
data for signal identification (identification data removing
process) in a radio zone has been carried out; and stores the
generated reception data in areception data buffer circuit. The
input and output of the microwave transmitting and receiving
unit interface 73 is asynchronous. For this reason, the timing
adjusting circuit carries out the timing adjusting process for
adjusting the timing when the reception data stored in the
reception data buffer circuit is outputted to the microproces-
sor signal processing unit 18. The microwave transmitting
and receiving unit interface 73 outputs the reception data to
the microprocessor signal processing unit 18 in synchroniza-
tion with the bus clock from the microprocessor signal pro-
cessing unit 18.

[0032] The microprocessor signal processing unit interface
74 of the microprocessor signal processing unit 18 stores the
reception data from the microwave transmitting and receiving
unit 17 (microwave transmitting and receiving unit interface
73) in the reception data buffer circuit in synchronization with
the reference clock from the clock generator 30. The input and
output of the microprocessor signal processing unit interface
74 is asynchronous. For this reason, the timing adjusting
circuit carries out the timing adjusting process for adjusting
the timing when the reception data stored in the reception data
buffer circuit is outputted to the microprocessor signal pro-
cessing circuit (CPU) 75. The microprocessor signal process-
ing unit interface 74 outputs the reception data to the micro-
processor signal processing circuit (CPU) 75 in
synchronization with the reference clock from the clock gen-
erator 30.

[0033] Themicroprocessor signal processing circuit (CPU)
75 executes an application program (an e-mail processing
program, for example) (not shown) among a plurality of
programs stored in the memory.

[0034] Based on the application program (the e-mail pro-
cessing program, for example), the microprocessor signal
processing circuit (CPU) 75 processes the reception data
from the microprocessor signal processing unit interface 74
in synchronization with the reference clock from the clock
generator 30.

[0035] Next, an operation when the data processing termi-
nal system in the second conventional example transmits a
signal will be described.

[0036] Themicroprocessor signal processing circuit (CPU)
75 outputs the transmission data generated based on the appli-
cation program to the microprocessor signal processing unit
interface 74 in synchronization with the reference clock from
the clock generator 30.

[0037] The microprocessor signal processing unit interface
74 stores the transmission data from the microprocessor sig-
nal processing circuit (CPU) 75 in the transmission data
buffer circuit in synchronization with the reference clock
from the clock generator 30. Since the input and output of the
microprocessor signal processing unit interface 74 is asyn-
chronous, the timing adjusting circuit carries out the timing
adjusting process for adjusting the timing when the transmis-
sion data stored in the transmission data buffer circuit is
outputted to the microwave transmitting and receiving unit 17
(the microwave transmitting and receiving unit interface 73).
The microprocessor signal processing unit interface 74 out-
puts the transmission data to the microwave transmitting and

Jun. 21, 2012

receiving unit interface 73 in synchronization with the refer-
ence clock from the clock generator 30.

[0038] The clock generator 27 generates the transmission
symbol clock having a transmission symbol frequency, and
outputs the generated transmission symbol clock to the D/A
converters 25-1 and 25-2, the encoder (ENC) 72, and the
microwave transmitting and receiving unit interface 73.
[0039] The microwave transmitting and receiving unit
interface 73 stores the transmission data from the micropro-
cessor signal processing unit 18 in the transmission data
buffer circuit in synchronization with the bus clock from the
microprocessor signal processing unit interface 74. Since the
input and output of the microwave transmitting and receiving
unit interface 73 is asynchronous, the timing adjusting circuit
carries out the timing adjusting process for adjusting the
timing when the transmission data stored in the transmission
data buffer circuit is outputted to the encoder (ENC) 72. The
identification data processing circuit of the microwave trans-
mitting and receiving unit interface 73 carries out a signal
identification data adding process (identification data adding
process) in the radio zone to the transmission data in synchro-
nization with the transmission symbol clock from the clock
generator 27, and outputs the processed transmission data to
the encoder (ENC) 72.

[0040] The encoder (ENC) 72 carries out a redundant data
adding process for the error correction and an encoding pro-
cess to the transmission data from the microwave transmitting
and receiving unit interface 73 in synchronization with the
transmission symbol clock from the clock generator 27. The
encoder (ENC) 7.2 then generates the digital I signal and the
digital Q signal as the transmission digital baseband signal
(transmission digital BB signal), and outputs the generated
digital I signal and digital Q signal to the D/A converters 25-1
and 25-2.

[0041] The D/A converters 25-1 and 25-2 convert the digi-
tal I signal and the digital Q signal into the analog I signal and
the analog Q signal as the transmission analog baseband
signal (transmission analog BB signal), that show the ampli-
tudes of the carrier waves, in synchronization with the trans-
mission symbol clock from the clock generator 27. Then, the
D/A converters 25-1 and 25-2 and outputs the converted
analog I signal and analog Q signal to the modulator (MOD
23).

[0042] The modulator (MOD) 23 carries out the quadrature
modulation to the analog I signal and the analog Q signal as
the transmission analog baseband signal (transmission ana-
log BB signal), by use of the in-phase carrier wave and the
quadrature carrier wave, and generates the transmission IF
signal. The modulator (MOD) 23 then outputs the generated
transmission IF signal to the frequency converter (CONV) 61
through the band-pass filter (BPF) 62. At this time, the trans-
mission IF signal is limited to the carrier-wave frequency
band that is set in the band-pass filter (BP) 62.

[0043] The frequency converter (CONV) 61 mixes the
transmission IF signal from the band-pass filter (BPF) 62 with
the local oscillation signal generated by the local oscillator
(OSC) 58, and converts the mixed transmission IF signal into
the transmission RF signal. The frequency converter (CONV)
61 outputs the converted transmission RF signal to the power
amplifier (PA) 59 through the band-pass filter (BPF) 60. An
undesired frequency component other than the carrier-wave
frequency band that is set in the band-pass filter (BPF) 60 is
removed from the transmission RF signal from the frequency
converter (CONV) 61.
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[0044] The power amplifier (PA) 59 amplifies transmission
power to the extent of a power level necessary to transmit the
transmission RF signal, and outputs the transmission RF sig-
nal to the duplexer (DUP) 52.

[0045] The frequency band of the transmission RF signal is
set in a transmission signal band-pass filter of the duplexer
(DUP) 52. The transmission signal band-pass filter extracts
only the transmission RF signal from the power amplifier
(PA) 59, and outputs the extracted transmission RF signal to
the network through the antenna 51.

[0046] Thetransmission ofthe data between the microwave
transmitting and receiving unit interface 73 and the micro-
processor signal processing unit interface 74 is carried out in
synchronization with the reference clock generated by the
clock generator 30. The reference clock is asynchronous with
the reception symbol clock generated by the demodulator
(DEM) 70 and the transmission symbol clock generated by
the clock generator 27. Specific examples in the data trans-
mission system are Peripheral Components Interconnect bus
(PCI bus), Card bus, and the like.

[0047] However, there are problems as mentioned below, in
the data processing terminal system in the second conven-
tional example.

[0048] Inthe data processing terminal system in the second
conventional example, the error correction process, the
encoding/decoding process, the identification data adding/
removing process, and the like are carried out in the identifi-
cation data processing circuit of the decoder (DEC) 71, the
encoder (ENC) 72, and the microwave transmitting and
receiving unit interface 73 in the microwave transmitting and
receiving unit 17. For this reason, in the data processing
terminal system in the second conventional example, the data
processing terminal system becomes larger in size due to a
built-in circuit for carrying out such processes in the micro-
wave transmitting and receiving unit 17.

[0049] Inthe data processing terminal system in the second
conventional example, the reception data buffer circuit, the
transmission data buffer circuit, and the timing adjusting
circuit are required, which are related to the timing adjusting
process. Therefore, in the data processing terminal system in
the second conventional example, the data processing termi-
nal system becomes larger in size due to the circuit incorpo-
rated into the microwave transmitting and receiving unit 17
and the microprocessor signal processing unit 18 (the micro-
wave transmitting and receiving unit interface 73 and the
microprocessor signal processing unit interface 74) to carry
out the timing adjusting process.

[0050] The data processing terminal system that can realize
downsizing is desired.

[0051] Inthe data processing terminal system in the second
conventional example, the microwave transmitting and
receiving unit 17 incorporates the identification data process-
ing circuit of the decoder (DEC) 71, the encoder (ENC) 72,
and the microwave transmitting and receiving unit interface
73. For this reason, in the data processing terminal system in
the second conventional example, extra power is consumed
by a circuit for carrying out such processes. In general, the
power consumption is proportional to the signal processing
clock frequency (the reception symbol clock and the trans-
mission symbol clock). Therefore, the power consumption is
increased if an operation frequency of the microprocessor
signal processing circuit (CPU) 75 becomes higher with the
increase in a signal capacity.
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[0052] Inthe data processing terminal system in the second
conventional example, the microwave transmitting and
receiving unit 17 and the microprocessor signal processing
unit 18 (the microwave transmitting and receiving unit inter-
face 73 and the microprocessor signal processing unit inter-
face 74) incorporate the reception data buffer circuit, the
transmission data buffer circuit, and the timing adjusting
circuit, in order to carry out the timing adjusting process. For
this reason, in the data processing terminal system in the
second conventional example, the extra power is consumed
by a circuit for carrying out the timing adjusting process.

[0053] The data processing terminal system that can realize
low power consumption is desired.

[0054] Inthe data processing terminal system in the second
conventional example, the microwave transmitting and
receiving unit 17 incorporates the identification data process-
ing circuit of the decoder (DEC) 71, the encoder (ENC) 72,
and the microwave transmitting and receiving unit interface
73. For this reason, in the data processing terminal system in
the second conventional example, a heat generated in accor-
dance with the transmission and reception (the input and
output) of the signal is excessively increased due to the circuit
for carrying out such processes. The heat is increased in
addition to the power consumption if the operation frequency
of the microprocessor signal processing circuit (CPU) 75
becomes higher with the increase in the signal capacity. If the
signal processing clock frequency is made higher due to the
increase in the transmission capacity, the power consumption
by the decoder (DEC) 71, the encoder (ENC) 72, and the
microwave transmitting and receiving unit interface 73
increases, leading to a cause of the increase in the heat.

[0055] Inthe data processing terminal system in the second
conventional example, the microwave transmitting and
receiving unit 17 and the microprocessor signal processing
unit 18 (the microwave transmitting and receiving unit inter-
face 73 and the microprocessor signal processing unit inter-
face 74) incorporate the reception data buffer circuit, the
transmission data buffer circuit, and the timing adjusting
circuit, for the purpose of carrying out the timing adjusting
process. For this reason, in the data processing terminal sys-
tem in the second conventional example, the heat generated in
accordance with the transmission and reception (the input and
output) is excessively increased due to the circuit for carrying
out the timing adjusting process.

[0056] The data processing terminal system that can realize
low heat generation is desired.

[0057] Ifthe microwave transmitting and receiving unit 17
has a shape similar to a card, the condition for radiating heat
generated by the microwave transmitting and receiving unit
17 is set more strictly than usual. Therefore, manufacturing
cost increases for realizing a configuration in which the heat
generated by the microwave transmitting and receiving unit
17 can be fully radiated.

[0058] Inthe data processing terminal system in the second
conventional example, the microwave transmitting and
receiving unit 17 and the microprocessor signal processing
unit 18 (the microwave transmitting and receiving unit inter-
face 73 and the microprocessor signal processing unit inter-
face 74) incorporate the reception data buffer circuit, the
transmission data buffer circuit, and the timing adjusting
circuit, for the purpose of carrying out the timing adjusting
process. For this reason, in the data processing terminal sys-
tem in the second conventional example, the manufacturing
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cost increases excessively for manufacturing the circuit that
carries out the timing adjusting process.

[0059] The data processing terminal system that can realize
the reduction in cost is desired.

[0060] Inthe data processing terminal system in the second
conventional example, there is a possibility that the timing
adjusting process causes a transmission delay and the reduc-
tion in throughput. This problem becomes more apparent as
the signal capacity increases in a portion between the micro-
wave transmitting and receiving unit 17 (the microwave trans-
mitting and receiving unit interface 73) and the microproces-
sor signal processing unit 18 (the microprocessor signal
processing unit interface 74).

[0061] The data processing terminal system that can pre-
vent the reduction in the throughput is desired.

[0062] In conjunction with the above, a software radio
apparatus is disclosed in Japanese Laid Open Patent Appli-
cation (JP-P2001-44882A). The software radio apparatus is
configured to have one or more antennas, an antenna control
unit, a radio signal processing unit, a signal processing unit,
and an external interface unit. Processors are respectively
incorporated into the antenna control unit, the radio signal
processing unit, and the external interface unit. Additionally,
a signal interface for communicating the control data is pro-
vided between the above respective units and the signal pro-
cessing unit. The software radio apparatus is characterized by
having a configuration, in which each unit described above
controls its own operation in software by using the incorpo-
rated processor, based upon the control data on the signal
interface. Here, the antenna carries out the transmission and
reception of the radio signal. The antenna control unit carries
out switching of the transmission and reception of the
antenna, directivity control of the antenna, and the like. The
radio signal processing unit, at the time of the reception,
receives the signal from the above-mentioned antenna control
unit, and carries out such signal processing as frequency
conversion into the IF frequency or the baseband, band lim-
iting, and level adjustment A/D conversion. The radio signal
processing unit, at the time of the transmission, after the
signal processing like D/A conversion band limiting for the
supplied signal, carries out frequency conversion for the sup-
plied signal into the RF frequency, and outputs the signal to
the antenna control unit. The signal processing unit, at the
time of the reception, receives the reception signal digitized
by the radio signal processing unit, and carries out demodu-
lation signal processing. The signal processing unit, at the
time of the transmission, has a function of carrying out modu-
lation signal processing to a signal supplied through an exter-
nal interface unit, and outputting the processed signal to the
radio signal processing unit. The signal processing unit also
has a configuration in which it is possible to carry out the
control of the foregoing by the incorporated processor, and to
switch at least a part of the software necessary for the opera-
tion of the processor. The external interface unit, at the time of
the reception, outputs the signal to which the demodulation
signal processing is carried out by the signal processing unit,
achieving matching with the external interface. The external
interface unit, at the time of the transmission, outputs to the
signal processing unit, achieving interface matching with an
external apparatus.

[0063] Also, a data transmission system is disclosed in
Japanese Laid Open Patent Application (JP-P2000-92142A).
The data transmission system is characterized by having a
transmitting unit for transmitting a signal obtained by adding
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predetermined frequency conversion data modulated with
sub data outside the band of modulation output of main data
to be transmitted; and a receiving unit for extracting the
above-mentioned frequency conversion data from reception
output of the transmission signal, controlling a signal as a
reference for the frequency conversion on the reception side
based upon the extracted frequency conversion data, and
decoding the above-mentioned sub data.

[0064] Also, a signal transmitting apparatus is disclosed in
Japanese Laid Open Patent Application (JP-P2000-
151553A). The signal transmitting apparatus, on the trans-
mission side, carries out the frequency conversion to an IF
signal and transmits the converted IF signal. The signal trans-
mitting apparatus, on the reception side, carries out the fre-
quency conversion to a received signal to obtain an IF signal.
A section of generating a pilot signal and a section of adding
the pilot signal to the IF signal are provided on the side of the
transmission. A section of extracting the above-mentioned
pilot signal and a section of carrying out the frequency con-
version to the above-mentioned pilot signal are provided on
the side of the reception. The signal transmitting apparatus is
characterized by carrying out the frequency conversion by
using the above-mentioned pilot signal obtained by the fre-
quency conversion as a local signal, to obtain the IF signal.
[0065] Also, a radio base station apparatus and a resource
data checking method are disclosed in Japanese Laid Open
Patent Application (JP-P2002-64845A). The radio base sta-
tion apparatus is characterized by having a communication
processing section in which the configuration of a hardware
resources is optionally changeable in accordance with set
resource data; and a base station controlling section for
checking the resource data of the hardware resources set to
the communication processing section with prerecorded
resource management data in a constant time interval, and for
changing the configuration of the communication section in
accordance with a checking result.

DISCLOSURE OF INVENTION

[0066] Therefore, an object of the present invention is to
provide an information processing terminal system with use-
fulness improved.

[0067] Another object of the present invention is to provide
an information processing terminal system in which down-
sizing can be realized.

[0068] Still another object of the present invention is to
provide an information processing terminal system in which
low power consumption can be realized.

[0069] Further still another object of the present invention
is to provide an information processing terminal system in
which low heat generation can be realized.

[0070] It is another object of the present invention to pro-
vide an information processing terminal system in which low
cost can be realized.

[0071] Still another object of the present invention is to
provide an information processing terminal system in which
decrease in throughput can be prevented.

[0072] Therefore, to achieve the above object(s), the infor-
mation processing terminal system of the present invention is
provided with an information processing terminal and a trans-
mitting and receiving unit that can be attached to or detached
from the information processing terminal. The transmitting
and receiving unit is provided with a transmission and recep-
tion processing section, ademodulation section, a modulation
section and a baseband processing section. When the trans-
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mitting and receiving unit is attached to the information pro-
cessing terminal, the transmission and reception processing
section outputs a reception modulation wave signal from a
network to the demodulation section and transmits a trans-
mission modulation wave signal from the modulation section
to the network. The demodulation section converts the recep-
tion modulation wave signal from the transmission and recep-
tion processing section into a reception analog baseband sig-
nal. The baseband processing section converts the reception
analog baseband signal into a reception digital signal to out-
put to the information processing terminal, and converts a
transmission digital signal from the information processing
terminal into a transmission analog baseband signal. The
modulation section converts the transmission analog base-
band signal into the transmission modulation wave signal.
The baseband processing section and the information pro-
cessing terminal operate in synchronization with a clock. The
reception digital signal contains a reception data. The trans-
mission digital signal contains a transmission data.

[0073] Inthe above-mentioned information processing ter-
minal system, the baseband processing section converts the
reception analog baseband signal into a reception digital
baseband signal as the reception digital signal to output to the
information processing terminal; and converts a transmission
digital baseband signal as the transmission digital signal from
the information processing terminal into the transmission
analog baseband signal. The information processing terminal
converts the reception digital baseband signal from the base-
band processing section into the reception data and converts
the transmission data into the transmission digital baseband
signal.

[0074] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is pro-
vided with an interface and a control unit configured to con-
vert the reception digital baseband signal supplied through
the interface from the baseband processing section into the
reception data and the transmission data into the transmission
digital baseband signal, to output to the baseband processing
section through the interface. The demodulation section gen-
erates and outputs a reception symbol clock having a fre-
quency to the baseband processing section, the interface and
the control unit as a clock.

[0075] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is pro-
vided with the interface and a control unit configured to
convert the reception digital baseband signal supplied
through the interface from the baseband processing section
into the reception data; and to convert the transmission data
into the transmission digital baseband signal to output to the
baseband processing section through the interface. The trans-
mitting and receiving unit is further provided with a clock
generator. The demodulation section generates and outputs a
reception symbol clock having a frequency to the clock gen-
erator. The clock generator generates a second reception sym-
bol clock based on the reception symbol clock from the
demodulation section to output to the baseband processing
section, the interface and the control unit as a clock. The
second reception symbol clock is synchronous with the
reception symbol clock and has a frequency different from the
frequency of the reception symbol clock.

[0076] Inthe above-mentioned information processing ter-
minal system, the information processing terminal the inter-
face, a control unit configured to convert the reception digital
baseband signal supplied through the interface from the base-
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band processing section into the reception data; and to con-
vert the transmission data into the transmission digital base-
band signal to output to the baseband processing section
through the interface, and a clock generator. The demodula-
tion section generates and outputs the reception symbol clock
having a frequency to the baseband processing section, the
interface and the clock generator as the clock. The clock
generator receives the reception symbol clock from the
demodulation section as a first clock, and generates and out-
puts a second clock synchronous with the first clock to the
controlunit as a clock. When the first clock is not supplied, the
clock generator generates the second clock through the self-
oscillation to output to the control unit as a clock.

[0077] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is pro-
vided with the interface and a control unit configured to
convert the reception digital baseband signal supplied
through the interface from the baseband processing section
into the reception data; and to converts the transmission data
into the transmission digital baseband signal to output to the
baseband processing section through the interface. The trans-
mitting and receiving unit is further provided with a clock
generator. The transmission and reception processing section
generates and outputs a reference signal having a frequency to
the clock generator. Based on the reference signal from the
transmission and reception processing section, the clock gen-
erator recovers a carrier of the reception modulation wave
signal to output to the demodulation section; and generates
and outputs a reception symbol clock to the baseband pro-
cessing section, the interface and the control unit as a clock.
The reception symbol clock is synchronous with the refer-
ence signal. The demodulation section, the baseband process-
ing section, the interface and the control unit operate in syn-
chronization with the reception symbol clock.

[0078] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is pro-
vided with the interface, and a control unit configured to
convert the reception digital baseband signal supplied
through the interface from the baseband processing section
into the reception data; and to convert the transmission data
into the transmission digital baseband signal to output to the
baseband processing section through the interface. The trans-
mitting and receiving unit is further provided with a clock
generator. The clock generator generates a clock through
self-oscillation and outputs it to the baseband processing
section, the interface and the control unit.

[0079] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is pro-
vided with the interface, a control unit configured to convert
the reception digital baseband signal supplied through the
interface from the baseband processing section into the recep-
tion data; and a clock generator configured to control the
transmission data into the transmission digital baseband sig-
nal. The clock generator generates a clock through self-oscil-
lation to output to the baseband processing section, the inter-
face and the control unit.

[0080] Inthe above-mentioned information processing ter-
minal system, the baseband processing section converts the
reception analog baseband signal into the reception data as
the reception digital signal to output to the information pro-
cessing terminal and converts the transmission data as the
transmission digital signal from the information processing
terminal into the transmission analog baseband signal.
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[0081] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is pro-
vided with an interface and a control unit configured to
receive the reception data through the interface from the
baseband processing section and to output the transmission
data to the baseband processing section through the interface.
The demodulation section generates and outputs the recep-
tion symbol clock having a frequency to the baseband pro-
cessing section, the interface and the control unit as a clock.
[0082] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is pro-
vided with an interface and a control unit configured to
receive the reception data through the interface from the
baseband processing section and to output the transmission
data to the baseband processing section through the interface.
The transmitting and receiving unit is further composed of a
clock generator. The demodulation section generates and out-
puts the reception symbol clock having a frequency to a clock
generator. The clock generator generates the second reception
symbol clock based on the reception symbol clock from the
demodulation section to output to the baseband processing
section, the interface and the control unit as the clock. The
second reception symbol clock is synchronous with the
reception symbol clock and has a frequency different from the
frequency of the reception symbol clock.

[0083] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is pro-
vided with an interface, a control unit configured to receive
the reception data through the interface from the baseband
processing section and to output the transmission data to the
baseband processing section through the interface, and a
clock generator. The demodulation section generates and out-
puts the reception symbol clock having a frequency to the
baseband processing section, the interface and the clock gen-
erator as the clock. The clock generator receives the reception
symbol clock from the demodulation section as the first clock,
and generates and outputs the second clock synchronous with
the first clock to the control unit as the clock. When the first
clock is not received, the clock generator generates the second
clock through self-oscillation to output to the control unit as
the clock.

[0084] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is com-
posed of an interface and a control unit configured to receive
the reception data through the interface from the baseband
processing section, and to output the transmission data to the
baseband processing section through the interface. The trans-
mitting and receiving unit is further composed of a clock
generator. The transmission and reception processing section
generates and outputs the reference signal having a frequency
to a clock generator. Based on the reference signal from the
transmission and reception processing section, the clock gen-
erator recovers a carrier of the reception modulation wave
signal to outputs to the demodulation section, and generates
and outputs a reception symbol clock to the baseband pro-
cessing section, the interface and the control unit as the clock.
The reception symbol clock is synchronous with the refer-
ence signal. The demodulation section, the baseband process-
ing section, the interface and the control unit operate in syn-
chronization with the reception symbol clock.

[0085] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is com-
posed of an interface and a control unit configured to receive
the reception data through the interface from the baseband
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processing section, and to output the transmission data to the
baseband processing section through the interface. The trans-
mitting and receiving unit is further composed of a clock
generator. The clock generator generates the clock through
self-oscillation to output to the baseband processing section,
the interface and the control unit.

[0086] Inthe above-mentioned information processing ter-
minal system, the information processing terminal is com-
posed of an interface and a control unit configured to receive
the reception data through the interface from the baseband
processing section, and to output the transmission data to the
baseband processing section through the interface. The trans-
mitting and receiving unit is further composed of a clock
generator. The clock generator generates a clock through
self-oscillation to output to the baseband processing section,
the interface and the control unit.

[0087] Inorder to achieve the above object(s), the informa-
tion processing terminal system of the present invention is
composed of an information processing terminal and a trans-
mitting and receiving unit can be attached to and detached
from the information processing terminal. The transmitting
and receiving unit is composed of a transmission and recep-
tion processing section, ademodulation section, a modulation
section and a baseband processing section. When the trans-
mitting and receiving unit is attached to the information pro-
cessing terminal, the transmission and reception processing
section outputs a reception modulation wave signal from a
network to the demodulation section and transmits a trans-
mission modulation wave signal from the modulation section
to the network. The demodulation section converts the recep-
tion modulation wave signal from the transmission and recep-
tion processing section into a reception analog baseband sig-
nal. The baseband processing section converts the reception
analog baseband signal into a reception digital baseband sig-
nal and converts a transmission digital baseband signal from
the information processing terminal into a transmission ana-
log baseband signal. The modulation section converts the
transmission analog baseband signal into a transmission
modulation wave signal. The information processing termi-
nal converts the reception digital baseband signal from the
baseband processing section into a reception data and con-
verts a transmission data into the transmission digital base-
band signal.

[0088] In order to achieve the above object(s), a transmit-
ting and receiving method of an information processing ter-
minal of the present invention is a transmitting and receiving
method of the information processing terminal attached to a
detachable transmitting and receiving unit. The transmitting
and receiving method includes (a) in the transmitting and
receiving unit, demodulating a reception modulation wave
signal from a network to convert into a reception analog
baseband signal; (b) in the transmitting and receiving unit,
converting the reception analog baseband signal into a recep-
tion digital signal containing a reception data in synchroni-
zation with a clock; (c) in the information processing termi-
nal, receiving the reception digital signal in synchronization
with the clock; (d) in the information processing terminal,
transmitting a transmission digital signal containing a trans-
mission data in synchronization with the clock; (e) in the
transmitting and receiving unit, converting the transmission
digital signal into a transmission analog baseband signal in
synchronization with the clock; (f) in the transmitting and
receiving unit, converting the transmission analog baseband
signal into a transmission modulation wave signal; and (g) in
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the transmitting and receiving unit, transmitting the converted
transmission modulation wave signal to the network.

[0089] In the above-mentioned transmitting and receiving
method of the information processing terminal, the (b) step
includes (b1) in the transmitting and receiving unit, convert-
ing the reception analog baseband signal into the reception
digital baseband signal as the reception digital signal. The (c)
step includes (c1) in the information processing terminal,
converting the reception digital baseband signal into the
reception data. The (d) step includes (d1) in the information
processing terminal, converting the transmission data into the
transmission digital baseband signal as the transmission digi-
tal signal. The (e) step includes (el) in the transmitting and
receiving unit, converting the transmission digital baseband
signal into the transmission analog baseband signal.

[0090] In the above-mentioned transmitting and receiving
method of the information processing terminal, the (b) step
includes (b2) in the transmitting and receiving unit, convert-
ing the reception analog baseband signal into the reception
data as the reception digital signal. The (c) step includes (c2)
in the information processing terminal, receiving the recep-
tion data. The (d) step includes (d2) in the information pro-
cessing terminal, outputting the transmission data as the
transmission digital signal to the transmitting and receiving
unit. The (e) step includes (e2) in the transmitting and receiv-
ing unit, converting the transmission data into the transmis-
sion analog baseband signal.

[0091] In order to achieve the above object(s), a transmit-
ting and receiving method of an information processing ter-
minal of the present invention is a transmitting and receiving
method of an information processing terminal to which a
detachable transmitting and receiving unit is attached. The
transmitting and receiving method of an information process-
ing terminal includes (h) in the transmitting and receiving
unit, demodulating a reception modulation wave signal from
anetwork to convert into a reception analog baseband signal;
(1) in the transmitting and receiving unit, converting the
reception analog baseband signal into a reception digital
baseband signal; (j) in the information processing terminal,
converting the reception digital baseband signal into a recep-
tion data; (k) in the information processing terminal, convert-
ing a transmission data into a transmission digital baseband
signal; (1) in the transmitting and receiving unit, converting
the transmission digital baseband signal into a transmission
analog baseband signal; (m) in the transmitting and receiving
unit, converting the transmission analog baseband signal into
atransmission modulation wave signal; (n) in the transmitting
and receiving unit, transmitting the transmission modulation
wave signal to the network.

[0092] In order to achieve the above object(s), a transmit-
ting and receiving unit of the present invention is used for an
information processing terminal system composed of an
information processing terminal and the transmitting and
receiving unit that can be attached to or detached from the
information processing terminal. The transmitting and
receiving unit is provided with a transmission and reception
processing section, a demodulation section, a modulation
section and a baseband processing section. When the trans-
mitting and receiving unit is attached to the information pro-
cessing terminal, the transmission and reception processing
section outputs a reception modulation wave signal from a
network to the demodulation section and transmits a trans-
mission modulation wave signal from the modulation section
to the network. The demodulation section converts the recep-
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tion modulation wave signal from the transmission and recep-
tion processing section into a reception analog baseband sig-
nal. The baseband processing section converts the reception
analog baseband signal into a reception digital signal to out-
put to the information processing terminal and converts a
transmission digital signal from the information processing
terminal into the transmission analog baseband signal. The
modulation section converts the transmission analog base-
band signal into the transmission modulation wave signal.
The baseband processing section and the information pro-
cessing terminal operate in synchronization with the clock.
The reception digital signal contains a reception data and the
transmission digital signal contains a transmission data.
[0093] In the above-mentioned transmitting and receiving
unit, the baseband processing section converts the reception
analog baseband signal into the reception digital baseband
signal as the reception digital signal to output to the informa-
tion processing terminal, and a transmission digital baseband
signal as the transmission digital signal from the information
processing terminal into the transmission analog baseband
signal. The information processing terminal converts the
reception digital baseband signal from the baseband process-
ing section into the reception data and converts the transmis-
sion data into the transmission digital baseband signal.
[0094] In the above-mentioned transmitting and receiving
unit, the baseband processing section converts the reception
analog baseband signal into the reception data as the recep-
tion digital signal output to the information processing termi-
nal, and a transmission data as the transmission digital signal
from the information processing terminal into the transmis-
sion analog baseband signal.

[0095] In order to achieve the above object(s), an informa-
tion processing terminal of the present invention is used for an
information processing terminal system composed of an
information processing terminal to or from which the trans-
mitting and receiving unit can be attached or detached. The
transmitting and receiving unit is provided with a transmis-
sion and reception processing section, a demodulation sec-
tion, a modulation section and a baseband processing section.
When the transmitting and receiving unit is attached to the
information processing terminal, the transmission and recep-
tion processing section outputs a reception modulation wave
signal from a network to the demodulation section and trans-
mits a transmission modulation wave signal from the modu-
lation section to the network. The demodulation section con-
verts the reception modulation wave signal from the
transmission and reception processing section into a recep-
tion analog baseband signal. The baseband processing section
converts the reception analog baseband signal into a reception
digital signal to output to the information processing terminal
and converts a transmission digital signal from the informa-
tion processing terminal into a transmission analog baseband
signal. The modulation section converts the transmission ana-
log baseband signal into a transmission modulation wave
signal. The baseband processing section and the information
processing terminal operate in synchronization with the
clock. The reception digital signal contains a reception data
and the transmission digital signal contains a transmission
data.

[0096] Inthe above-mentioned information processing ter-
minal, the baseband processing section converts the reception
analog baseband signal into the reception digital baseband
signal as the reception digital signal to output to the informa-
tion processing terminal, and converts a transmission digital
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baseband signal as the transmission digital signal from the
information processing terminal into the transmission analog
baseband signal. The information processing terminal con-
verts the reception digital baseband signal from the baseband
processing section into the reception data and converts the
transmission data into the transmission digital baseband sig-
nal.

[0097] Inthe above-mentioned information processing ter-
minal, the baseband processing section converts the reception
analog baseband signal into the reception data as the recep-
tion digital signal to output to the information processing
terminal, and converts a transmission data as the transmission
digital signal from the information processing terminal into
the transmission analog baseband signal.

[0098] In order to achieve the above object(s), a transmit-
ting and receiving unit of the present invention is used for an
information processing terminal system composed of an
information processing terminal and the transmitting and
receiving unit that can be attached to or detached from the
information processing terminal. The transmitting and
receiving unit is provided with a transmission and reception
processing section, a demodulation section, a modulation
section and a baseband processing section. When the trans-
mitting and receiving unit is attached to the information pro-
cessing terminal, the transmission and reception processing
section outputs a reception modulation wave signal from a
network to the demodulation section and transmits a trans-
mission modulation wave signal from the modulation section
to the network. The demodulation section converts the recep-
tion modulation wave signal from the transmission and recep-
tion processing section into a reception analog baseband sig-
nal. The baseband processing section converts the reception
analog baseband signal into a reception digital baseband sig-
nal and converts a transmission digital baseband signal from
the information processing terminal into a transmission ana-
log baseband signal. The modulation section converts the
transmission analog baseband signal into the transmission
modulation wave signal.

[0099] In order to achieve the above object(s), a transmit-
ting and receiving unit of the present invention is used for an
information processing terminal system composed of an
information processing terminal and the transmitting and
receiving unit that can be attached to or detached from the
information processing terminal. The transmitting and
receiving unit is provided with a transmission and reception
processing section, a demodulation section, a modulation
section and a baseband processing section. When the trans-
mitting and receiving unit is attached to the information pro-
cessing terminal, the transmission and reception processing
section outputs a reception modulation wave signal from a
network to the demodulation section and transmits a trans-
mission modulation wave signal from the modulation section
to the network. The demodulation section converts the recep-
tion modulation wave signal from the transmission and recep-
tion processing section into the reception analog baseband
signal. The baseband processing section converts the recep-
tion analog baseband signal into a reception digital baseband
signal and converts a transmission digital baseband signal
from the information processing terminal into the transmis-
sion analog baseband signal. The modulation section converts
the transmission analog baseband signal into the transmission
modulation wave signal. The information processing termi-
nal converts the reception digital baseband signal from the
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baseband processing section into the reception data and con-
verts a transmission data into the transmission digital base-
band signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0100] FIG. 1 shows a configuration of an information pro-
cessing terminal system of a second conventional example;
[0101] FIG. 2 shows a configuration of an information pro-
cessing terminal system according to a first embodiment of
the present invention;

[0102] FIG. 3 shows a configuration of the information
processing terminal system according to a second embodi-
ment of the present invention;

[0103] FIG. 4 shows a configuration of the information
processing terminal system according to a third embodiment
of the present invention;

[0104] FIG. 5 shows a configuration of the information
processing terminal system according to a fourth embodi-
ment of the present invention;

[0105] FIG. 6 shows a configuration of the information
processing terminal system according to a fifth embodiment
of the present invention;

[0106] FIG. 7 shows a configuration of the information
processing terminal system according to a sixth embodiment
of the present invention;

[0107] FIG. 8 shows a configuration of the information
processing terminal system according to a seventh embodi-
ment of the present invention;

[0108] FIG. 9 shows a configuration of the information
processing terminal system according to the eighth embodi-
ment of the present invention;

[0109] FIG. 10 shows a modification of the information
processing terminal system according to the first embodiment
of the present invention;

[0110] FIG. 11 shows a modification of the information
processing terminal system according to the second embodi-
ment of the present invention;

[0111] FIG. 12 shows a modification of the information
processing terminal system according to the third embodi-
ment of the present invention;

[0112] FIG. 13 shows a modification of the information
processing terminal system according to the fourth embodi-
ment of the present invention;

[0113] FIG. 14 shows a modification of the information
processing terminal system according to the fifth embodi-
ment of the present invention;

[0114] FIG. 15 shows a modification of the information
processing terminal system according to the sixth embodi-
ment of the present invention;

[0115] FIG. 16 shows a modification of the information
processing terminal system according to the seventh embodi-
ment of the present invention;

[0116] FIG. 17 shows a modification of the information
processing terminal system according to the eighth embodi-
ment of the present invention;

[0117] FIG. 18 shows a configuration of the information
processing terminal system in which the information process-
ing terminal system according to the fourth embodiment is
applied to the information processing terminal system
according to the second embodiment;

[0118] FIG. 19 shows a configuration of the information
processing terminal system in which the information process-
ing terminal system according to the fifth embodiment is
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applied to the information processing terminal system
according to the second embodiment;

[0119] FIG. 20 shows a configuration of the information
processing terminal system in which the information process-
ing terminal system according to the sixth embodiment to the
information processing terminal system according to the sec-
ond embodiment;

[0120] FIG. 21 shows a configuration of the information
processing terminal system in which the information process-
ing terminal system according to the seventh embodiment to
the information processing terminal system according to the
second embodiment;

[0121] FIG. 22 shows a configuration of the information
processing terminal system in which the information process-
ing terminal system according to the eighth embodiment to
the information processing terminal system according to the
second embodiment;

[0122] FIG. 23 shows a modification of the information
processing terminal system according to the fourth embodi-
ment of the present invention;

[0123] FIG. 24 shows a modification of the information
processing terminal system according to the fifth embodi-
ment of the present invention;

[0124] FIG. 25 shows a modification of the information
processing terminal system according to the sixth embodi-
ment of the present invention;

[0125] FIG. 26 shows a modification of the information
processing terminal system according to the seventh embodi-
ment of the present invention; and

[0126] FIG. 27 shows a modification of the information
processing terminal system according to the eighth embodi-
ment of the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0127] Hereinafter, a data processing terminal system
according to the present invention will be in detail with ref-
erence to the attached drawings.

First Embodiment

[0128] FIG. 2 shows a configuration of a data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as the data processing terminal system
according to the first embodiment of the present invention. In
the data processing terminal system of the first embodiment,
reductions in size, generated heat, and costs are realized, and
usefulness (portability, economical efficiency) is improved.
[0129] The data processing terminal system in the first
embodiment is provided with the antenna 51 connected to a
network, a microwave transmitting and receiving unit 1, and
a microprocessor signal processing unit 2. The antenna 51
and the microwave transmitting and receiving unit 1 are trans-
mitting and receiving apparatus (communication apparatus).
The microprocessor signal processing unit 2 is a data process-
ing terminal. A PDA (Personal Digital Assistant) and a por-
table computer are exemplified as the data processing termi-
nal.

[0130] The microwave transmitting and receiving unit 1, at
the time of reception, demodulates a reception high frequency
signal (reception RF signal) as a modulation wave received
through the antenna 51 to a reception digital baseband signal
(reception digital BB signal), and outputs the converted
reception digital baseband signal to the microprocessor signal
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processing unit 2. The microwave transmitting and receiving
unit 1, at the time of transmission, converts a transmission
digital baseband signal (transmission digital BB signal) from
the microprocessor signal processing unit 2 into a transmis-
sion high frequency signal (transmission RF signal) as the
modulation wave, and transmits the converted transmission
radio frequency signal through the antenna 51.

[0131] The microwave transmitting and receiving unit 1 is
provided with a high-frequency processing unit 21 and a
modulation and demodulation processing unit 81. The high-
frequency processing unit 21 is the same as the high-fre-
quency processing unit 21 in the second conventional
example (see FIG. 1).

[0132] The high-frequency processing unit 21, at the time
of the reception, converts the reception RF signal received
through the antenna 51 into a reception intermediate fre-
quency signal (reception IF signal), and outputs the converted
reception IF signal to the modulation and demodulation pro-
cessing unit 81. The high-frequency processing unit 21, at the
time of the transmission, converts the transmission IF signal
from the modulation and demodulation processing unit 81
into the transmission RF signal, and outputs the converted
transmission RF signal through the antenna 51.

[0133] The modulation and demodulation processing unit
81, at the time of the reception, converts the reception IF
signal as a reception modulation wave signal from the high-
frequency processing unit 21 into the reception digital BB
signal, and outputs the converted reception digital BB signal
to the microprocessor signal processing unit 2. The modula-
tion and demodulation processing unit 81, at the time of the
transmission, converts the transmission digital BB signal
from the microprocessor signal processing unit 2 into the
transmission IF signal as a transmission modulation wave
signal, and outputs the converted transmission IF signal to the
high-frequency processing unit 21.

[0134] The high-frequency processing unit 21 is provided
with a duplexer (DUP) 52, a low noise amplifier (LNA) 53,
band-pass filters (BPF) 54, 56, 60, and 62, frequency convert-
ers (CONV) 55 and 61, local oscillators (OSC) 57 and 58, and
a power amplifier (PA) 59.

[0135] The duplexer (DUP) 52 is provided with a reception
signal band-pass filter (not shown) and a transmission signal
band-pass filter (not shown).

[0136] The modulation and demodulation processing unit
81 is provided with a demodulator (DEM) 22, a modulator
(MOD) 23, and a baseband processing unit. The baseband
processing unit is provided with analog/digital (A/D) con-
verters 24-1 and 24-2, digital/analog (D/A) converters 25-1
and 25-2, a clock generator (CLOCK GEN) 27, and a micro-
wave transmitting and receiving unit interface (I/F) 28.
[0137] The demodulator (DEM) 22 is provided with a car-
rier-wave recovering circuit (not shown) and a reception sym-
bol clock recovering circuit (not shown).

[0138] The microwave transmitting and receiving unit
interface (I/F) 28 is provided with a reception data buffer
circuit (not shown), a transmission data buffer circuit (not
shown), a converting circuit (not shown), and a timing adjust-
ing circuit (not shown).

[0139] The microprocessor signal processing unit 2 is pro-
vided with a clock generator (CLOCK GEN) 30, a micropro-
cessor signal processing unit interface (I/F) 29, and a micro-
processor signal processing circuit 26 as a CPU (Central
Processing Unit).
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[0140] The clock generator 30 generates a reference clock,
and outputs the generated reference clock to the micropro-
cessor signal processing unit interface 29 and the micropro-
cessor signal processing circuit (CPU) 26.

[0141] The microprocessor signal processing unit interface
29 generates a bus clock signal that is in synchronization with
the reference clock, and outputs the generated bus clock sig-
nal to the microwave transmitting and receiving unit interface
28 in synchronization with the reference clock. The micro-
processor signal processing unit interface 29 is provided with
a reception data buffer circuit (not shown), a transmission
data buffer circuit (not shown), a converting circuit (not
shown), and a timing adjusting circuit (not shown).

[0142] Themicroprocessor signal processing circuit (CPU)
26 has a microprocessor (not shown), a memory (not shown),
input and output units (not shown), and the like. A plurality of
programs (not shown) are stored in the memory.

[0143] The data processing terminal system in the first
embodiment has a configuration in which the microwave
transmitting and receiving unit 1 can be attached to and
detached from the microprocessor signal processing unit 2.
Even when the microwave transmitting and receiving unit 1
and the microprocessor signal processing unit 2 are separated,
the microprocessor signal processing circuit (CPU) 26 can
carry out a general program (not shown) such as spreadsheet
processing and word-processing, from among a plurality of
programs stored in the memory in synchronization with the
reference clock from the clock generator 30. Thus, the micro-
processor signal processing circuit (CPU) 26 can carry out the
general data processing (in which only a function of the data
processing terminal is used) without using a microwave trans-
mitting and receiving function. In other words, a user can use
the data processing terminal system in the first embodiment
as the data processing terminal only with the function of the
microprocessor signal processing unit 2.

[0144] First, the high-frequency processing unit 21 will be
described.
[0145] A frequency band of the reception RF signal is set in

the reception signal band-pass filter of the duplexer (DUP)
52. The reception signal band-pass filter extracts only the
reception RF signal received by the antenna 51, and outputs
the extracted reception RF signal to the low noise amplifier
(LNA) 53. In case of a quadrature amplitude modulation
signal (QAM modulation signal), the reception RF signalis a
signal with a carrier-wave frequency, generated by carrying
out the quadrature modulation to the reception digital BB
signal having a symbol frequency (reception symbol fre-
quency) by using an in-phase carrier wave and a quadrature
carrier wave that is shifted by 90 degrees in phase from the
in-phase carrier wave.

[0146] The frequency band of the transmission RF signal is
set in the transmission signal band-pass filter of the duplexer
(DUP) 52. The transmission signal band-pass filter extracts
only the transmission RF signal from the power amplifier
(PA) 59, and transmits the extracted transmission RF signal to
the network through the antenna 51.

[0147] The low noise amplifier (LNA) 53 amplifies the
reception RF signal from the duplexer (DUP) 52 up to a level
enough for the demodulator (DEM) 22 to carry out signal
processing, and outputs the amplified reception RF signal to
the frequency converter (CONV) 55 through the band-pass
filter (BPF) 54. An undesired frequency component other
than a carrier-wave frequency band set in the band-pass filter
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(BPF) 54 is removed from the reception RF signal supplied
from the low noise amplifier (LNA) 53.

[0148] The local oscillator (OSC) 57 generates a local
oscillation signal.

[0149] The frequency converter (CONV) 55 mixes the
reception RF signal, in which the undesired frequency com-
ponent is removed, with the local oscillation signal generated
by the local oscillator (OSC) 57 to convert the mixed signal
into the reception IF signal, and outputs the converted recep-
tion IF signal to the modulation and demodulation processing
unit 81 through the band-pass filter (BPF) 56. The carrier-
wave frequency band set in the band-pass filter (BPF) 56 is
selected for the reception IF signal from the frequency con-
verter (CONV) 55.

[0150] The transmission IF signal from the modulation and
demodulation processing unit 81 is outputted to the frequency
converter (CONV) 61 through a band-pass filter (BPF) 62.
The carrier-wave frequency band set in the band-pass filter
(BPF) 62 is selected for the outputted transmission IF signal.

[0151] The local oscillator (OSC) 58 generates a local
oscillation signal.

[0152] The frequency converter (CONV) 61 mixes the
transmission IF signal from the band-pass filter (BPF) 62 with
the local oscillation signal generated by the local oscillator
(OSC) 58to convert the mixed signal into the transmission RF
signal, and outputs the converted transmission RF signal to
the power amplifier (PA) 59 through a band-pass filter (BPF)
60. An undesired frequency component other than the carrier-
wave frequency band set in the band-pass filter (BPF) 60 is
removed from the transmission RF signal from the frequency
converter (CONV) 61.

[0153] The power amplifier (PA) 59 amplifies the transmis-
sion RF signal up to a power level necessary to transmit the
transmission RF signal, and outputs the amplified transmis-
sion RF signal to the duplexer (DUP) 52.

[0154] Next, the modulation and demodulation processing
unit 81 will be described.

[0155] The demodulator (DEM) 22 converts the reception
IF signal supplied from the band-pass filter (BPF) 56 into a
reception analog baseband signal. In the case of the QAM
modulation signal, the modulator (DEM) 22 recovers the
carrier wave of the reception IF signal, and carries out coher-
ent detection.

[0156] That is, the carrier-wave recovering circuit of the
demodulator (DEM) 22 recovers the in-phase carrier wave
and the quadrature carrier wave from the reception IF signal.
By using the generated (regenerated) in-phase carrier wave
and quadrature carrier wave, the demodulator (DEM) 22 car-
ries out the coherent detection to the QAM modulation wave
(of the in-phase modulation wave and the quadrature modu-
lation wave) to convert the QAM modulation wave subjected
to the coherent detection into the reception analog BB signal,
namely, an analog in-phase component signal (analog I sig-
nal) and an analog quadrature component signal (analog Q
signal). The demodulator (DEM) 22 then outputs the con-
verted reception analog BB signal to the A/D converters 24-1
and 24-2.

[0157] A reception symbol clock recovering circuit of the
demodulator (DEM) 22 generates (recovers) a reception sym-
bol clock having a frequency of n times (n is an integer
number) of the frequency of the reception symbol superim-
posed on the reception analog BB signal, and outputs the
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generated (recovered) reception symbol clock to the A/D
converters 24-1 and 24-2, and the microwave transmitting and
receiving unit interface 28.

[0158] The A/D converters 24-1 and 24-2 carries out sam-
pling of the analog I signal and the analog Q signal supplied
from the demodulator (DEM) 22 with a sampling clock syn-
chronous with the reception symbol clock. The A/D convert-
ers 24-1 and 24-2 then generate (convert), as a reception
digital baseband signal (reception digital BB signal), a digital
in-phase component signal (digital I signal) and a digital
quadrature component signal (digital Q signal) correspond-
ing to amplitudes of the carrier waves shown by the analog |
signal and the analog Q signal at the time of the sampling, and
outputs the generated (converted) digital I signal and digital Q
signal to the microwave transmitting and receiving unit inter-
face 28.

[0159] When the reception symbol frequency is 10 MHz
and the reception symbol clock has the frequency of four
times of the reception symbol frequency (n=4; four-times
oversampling), the sampling frequency is 40 MHz. When the
A/D converters 24-1 and 24-2 are 8 bits in full scale, a band-
width of the reception digital BB signal (the digital I signal
and the digital Q signal) is 80 M bytes per second, given that
there are two channels of the digital I signal and the digital Q
signal.

[0160] The clock generator 27 generates the transmission
symbol clock having the transmission symbol frequency, and
outputs the generated transmission symbol clock to the D/A
converters 25-1 and 25-2, and the microwave transmitting and
receiving unit interface 28.

[0161] The converting circuit of the microwave transmit-
ting and receiving unit interface 28 carries out a signal level
converting process and a parallel bit converting process to the
reception digital BB signal (the digital I signal and the digital
Q signal) and the transmission digital BB signal (the digital
signal and the digital Q signal). The signal level converting
process is a process for converting physical quantities of
currents, voltage, and the like of each input and output. The
parallel bit converting process is a process for combining and
separating data in consideration of transmission efficiency,
when data bit widths of the input and output are difterent. For
example, when the reception digital BB signal is supplied to
the microwave transmitting and receiving unit interface 28 in
units of twice of 8 bits, namely 16 bits, per reception symbol
clock, just one transfer is required only by combining the
reception digital BB signal for two reception symbol clocks,
if the data bit width between the microwave transmitting and
receiving unit interface 28 and the microprocessor signal
processing unit interface 29 is 32 bits.

[0162] The converting circuit of the microwave transmit-
ting and receiving unit interface 28, at the time of the recep-
tion, carries out the parallel bit converting process to the
reception digital BB signal (the digital I signal and the digital
Q signal) from the A/D converters 24-1 and 24-2 in synchro-
nization with the reception symbol clock from the demodu-
lator (DEM) 22 and stores the processed reception digital BB
signal in a reception data buffer circuit in synchronization
with the reception symbol clock. The converting circuit car-
ries out the signal level converting process to the reception
digital BB signal (the digital I signal and the digital Q signal)
stored in the reception data buffer circuit. The input and
output of the microwave transmitting and receiving unit inter-
face 28 is asynchronous. For this reason, the timing adjusting
circuit carries out a timing adjusting process to adjusting a
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timing when the reception digital BB signal (the digital I
signal, the digital Q signal) stored in the reception data buffer
circuit is outputted to the microprocessor signal processing
unit 2. The microwave transmitting and receiving unit inter-
face 28 synchronizes with the bus clock from the micropro-
cessor signal processing unit 2, and outputs the reception
digital BB signal (the digital I signal and the digital Q signal)
to the microprocessor signal processing unit 2.

[0163] The reception digital BB signal is periodically sup-
plied to the microwave transmitting and receiving unit inter-
face 28 in synchronization with the reception symbol clock,
and stored in the reception data bufter circuit in synchroniza-
tion with the reception symbol clock. Since the data buffer
circuit has a limited capacity, there is a problem of data loss
when overflow occurs. In order to prevent this, as the timing
adjusting process, the microprocessor signal processing cir-
cuit (CPU) 26 of the microprocessor signal processing unit 2
monitors an amount of data (data showing the reception digi-
tal BB signal) stored in the reception data buffer circuit of the
microwave transmitting and receiving unit interface 28 at a
predetermined timing. The microprocessor signal processing
circuit (CPU) 26 of the microprocessor signal processing unit
2, before the occurrence of the overflow, instructs that the
stored data (the data showing the reception digital BB signal)
be outputted to the microprocessor signal processing circuit
(CPU) 26 through the microprocessor signal processing unit
interface 29.

[0164] Also, an overtlow detecting circuit (not shown) and
an interrupt circuit (not shown) may be incorporated in the
reception data buffer circuit of the microwave transmitting
and receiving unit interface 28. In this case, for the timing
adjusting process, the overflow detecting circuit monitors the
amount of the data (the reception digital BB signal) stored in
the reception data buffer circuit. When the amount is likely to
exceed a reference level so as to occur the overflow, the
overflow detecting circuit outputs an interrupt signal from the
interrupt circuit to the microprocessor signal processing cir-
cuit (CPU) 26 through the microprocessor signal processing
unit interface 29, to prompt readout of the data (the data
showing the reception digital BB signal) stored in the recep-
tion data buffer circuit.

[0165] The converting circuit of the microwave transmit-
ting and receiving unit interface 28, at the time of the trans-
mission, carries out the parallel bit converting process to the
digital I signal and the digital Q signal as the transmission
digital BB signal from the microprocessor signal processing
unit 2 in synchronization with the bus clock from the micro-
processor signal processing unit 2 and stores the processed
digital I signal and digital Q signal in the transmission data
buffer circuit in synchronization with the bus clock. The
converting circuit carries out the signal level converting pro-
cess to the transmission digital BB signal (the digital I signal
and the digital Q signal) stored in the transmission data buffer
circuit. The input and output of the microwave transmitting
and receiving unit interface 28 are asynchronous. For this
reason, the timing adjusting circuit carries out the timing
adjusting process to adjust the timing when the transmission
digital BB signal (the digital I signal and the digital Q signal)
stored in the transmission data buffer circuit is outputted to
the D/A converters 25-1 and 25-2. The microwave transmit-
ting and receiving unit interface 28 outputs the transmission
digital BB signal (the digital I signal and the digital Q signal)
to the D/A converters 25-1 and 25-2 in synchronization with
the transmission symbol clock from the clock generator 27.
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[0166] The transmission digital BB signal is stored in the
transmission data buffer circuit of the microwave transmitting
and receiving unit interface 28, and is periodically outputted
in synchronization with the transmission symbol clock. If the
data (the data showing the transmission digital BB signal)
stored in the transmission data buffer circuit becomes empty,
data output cannot be carried out. In order to prevent this, for
the timing adjusting process, the microprocessor signal pro-
cessing circuit (CPU) 26 monitors the amount of data (the
data showing the transmission digital BB signal) stored in the
transmission data buffer circuit of the microwave transmitting
and receiving unit interface 28 at a predetermined timing, and
writes or outputs the data (the data showing the transmission
digital BB signal) to the transmission data buffer circuit
before the data stored in the transmission data buffer circuit
becomes empty.

[0167] Also, a data absence detecting circuit (not shown)
and an interrupt circuit (not shown) may be incorporated in
the transmission data buffer circuit of the microwave trans-
mitting and receiving unit interface 28. In this case, in the
timing adjusting process, the data absence detecting circuit
monitors the amount of data (the transmission digital BB
signal) stored in the transmission data buffer circuit. When
the amount is likely to reduce below the reference level so as
to become empty, the data absence detecting circuit outputs
an interrupt signal from the interrupt circuit to the micropro-
cessor signal processing circuit (CPU) 26 through the micro-
processor signal processing unit interface 29, to prompt writ-
ing of the data (output of the data to the transmission data
buffer circuit).

[0168] The D/A converters 25-1 and 25-2 converts the digi-
tal 1 signal and the digital Q signal as a transmission analog
baseband signal (transmission analog BB signal) into the
analog I signal and the analog Q signal showing the amplitude
of the carrier wave in synchronization with the transmission
symbol clock from the clock generator 27, and outputs the
converted analog I signal and analog Q signal to the modula-
tor (MOD) 23.

[0169] When the D/A converters 25-1 and 25-2 are 8 bits in
full scale and the transmission symbol clock is 10 MHz, the
digital I signal and the digital Q signal are outputted from the
microwave transmitting and receiving unit interface 28 to the
D/A converters 25-1 and 25-2 in the signal band of 20 M bites
per second, and are converted into the transmission analog
BB signal.

[0170] The modulator (MOD) 23 carries out the quadrature
modulation to the analog I signal and the analog Q signal,
which are the transmission analog baseband signal (transmis-
sion analog BB signal), by using the in-phase carrier wave
and the quadrature carrier wave to generate the transmission
intermediate frequency signal (the transmission IF signal),
and outputs the generated transmission IF signal to the fre-
quency converter (CONY) 61 through the band-pass filter
(BPF) 62.

[0171] Next, the microprocessor signal processing unit 2
will be described.

[0172] Functions of the reception data buffer circuit, the
transmission data buffer circuit, the converting circuit, and
the timing adjusting circuit in the microprocessor signal pro-
cessing unit interface 29 are the same as those of the reception
data buffer circuit, the transmission data buffer circuit, the
converting circuit, and the timing adjusting circuit in the
microwave transmitting and receiving unit interface 28.
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[0173] The converting circuit of the microprocessor signal
processing unit interface 29, at the time of the reception,
carries out the parallel bit converting process to the reception
digital BB signal (the digital I signal and the digital Q signal)
from (the microwave transmitting and receiving unit interface
28 of) the microwave transmitting and receiving unit 1 in
synchronization with the reference clock from the clock gen-
erator 30, and stores the processed reception digital BB signal
in the reception data buffer circuit in synchronization with the
reference clock. The converting circuit carries out the signal
level converting process to the reception digital BB signal
(the digital I signal and the digital Q signal) stored in the
reception data buffer circuit. The timing adjusting circuit
carries out the timing adjusting process to adjust the timing
when the reception digital BB signal (the digital I signal and
the digital Q signal) stored in the reception data buffer circuit
is outputted to the microprocessor signal processing circuit
(CPU) 26. The microprocessor signal processing unit inter-
face 29 outputs the reception digital BB signal (the digital I
signal and the digital Q signal) to the microprocessor signal
processing circuit (CPU) 26 in synchronization with the ref-
erence clock from the clock generator 30.

[0174] The converting circuit of the microprocessor signal
processing unit interface 29, at the time of the transmission,
carries out the parallel bit converting process to the transmis-
sion digital BB signal (the digital I signal and the digital Q
signal) from the microprocessor signal processing circuit
(CPU) 26 in synchronization with the reference clock from
the clock generator 30, and stores the processed transmission
digital BB signal in the transmission data buffer circuit in
synchronization with the reference clock. The converting cir-
cuit carries out the signal level converting process to the
transmission digital BB signal (the digital 1 signal and the
digital Q signal) stored in the transmission data buffer circuit.
The timing adjusting circuit carries out the timing adjusting
process to adjust the timing when the transmission digital BB
signal (the digital I signal and the digital Q signal) stored in
the transmission data buffer circuit is outputted to (the micro-
wave transmitting and receiving unit interface 28 of) the
microwave transmitting and receiving unit 1. The micropro-
cessor signal processing unit interface 29 outputs the trans-
mission digital BB signal (the digital I signal and the digital Q
signal) to the microwave transmitting and receiving unit inter-
face 28 in synchronization with the reference clock from the
clock generator 30.

[0175] Themicroprocessor signal processing circuit (CPU)
26 carries out a communication processing program (not
shown) among a plurality of programs stored in the memory.
The communication processing program has a software algo-
rithm for carrying out an error correction process; a process of
adding redundant data for the error correction; a process of
encoding and decoding; a process of adding signal identifi-
cation data in a radio zone (identification data adding pro-
cess); a process of removing the signal identification data in
the radio zone (identification data removing process); Fourier
transform; inverse Fourier transform; and a digital waveform
shaping processing.

[0176] Themicroprocessor signal processing circuit (CPU)
26, atthe time of the reception, carries out the error correction
process, the decoding process, the identification data remov-
ing process, the Fourier transform, and the digital waveform
shaping processing to the reception digital BB signal (the
digital I signal and the digital Q signal) from the micropro-
cessor signal processing unit interface 29 based on the com-
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munication processing program in synchronization with the
reference clock from the clock generator 30, to generate the
reception data. Also, the microprocessor signal processing
circuit (CPU) 26 processes the reception data in accordance
with an application program (for example, an e-mail process-
ing program).

[0177] Themicroprocessor signal processing circuit (CPU)
26, at the time of the transmission, generates the transmission
data based on the application program (for example, the
e-mail processing program). The microprocessor signal pro-
cessing circuit (CPU) 26, based on the communication pro-
cessing program, carries out the redundant data adding pro-
cess for the error correction, the encoding process, the
identification data adding process, the inverse Fourier trans-
form, and the digital waveform shaping processing to the
transmission data in synchronization with the reference clock
from the clock generator 30, to generate the transmission
digital BB signal (the digital I signal and the digital Q signal)
and outputs the generated transmission digital BB signal to
the microprocessor signal processing unit interface 29 in
synchronization with the reference clock.

[0178] The microprocessor in recent years incorporates a
digital signal processor. By the digital signal processor, an
operation can be carried out at higher speed than with the
microprocessor in the second conventional example. The
digital signal processor may be mounted in the microproces-
sor signal processing circuit (CPU) 26, aside from the micro-
processor having the above-mentioned functions.

[0179] The functions of the microprocessor signal process-
ing circuit (CPU) 26 to carry out the error correction process
and the decoding process to the reception digital BB signal
are equivalent to the functions of a decoder (DEC) 71 of the
conventional data processing terminal system. This is
referred to as a DEC function. By the DEC function, it is
possible to acquire condition data in the radio zone by moni-
toring an error correction amount (through monitor data).
Also, through the use of the data, it is possible to control
transmission power of a destination side to an optimum value,
and automatically select an optimal error correction method
and an optimal encoding method among a plurality of the
error correction methods and a plurality of the encoding
methods.

[0180] In the conventional data processing terminal sys-
tem, the DEC function {the decoder (DEC) 71} is provided to
a microwave transmitting and receiving unit 1. Therefore, a
mechanism (transfer mechanism) was needed for transmit-
ting the above-mentioned monitor data from the microwave
transmitting and receiving unit 1 to a microprocessor signal
processing circuit (CPU) 75 in a microprocessor signal pro-
cessing unit 18.

[0181] In the data processing terminal system in the first
embodiment, the above-mentioned transfer mechanism is
unnecessary because the microprocessor signal processing
circuit (CPU) 26 has the DEC function in the microprocessor
signal processing unit 2. Thus, by carrying out only the com-
munication processing program (the software algorithm), the
microprocessor signal processing circuit (CPU) 26 can
acquire the condition data in the radio zone from the monitor
data, and issues an instruction to shift to the optimal commu-
nication method. Therefore, in the data processing terminal
system in the first embodiment, a feedback process from the
DEC function can be carried out at the higher speed than the
conventional data processing terminal system.
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[0182] The functions of the microprocessor signal process-
ing circuit (CPU) 26 to carry out the redundant data adding
process for the error correction and the encoding process to
the transmission data are equivalent to the functions of the
encoder (ENC) 72 of the conventional data processing termi-
nal system. This is referred to as an ENC function. It is
necessary for the CPU to control the ENC function such that
the optimal error correction method and the optimal encoding
method selected based upon condition in the radio zone are
carried out.

[0183] In the conventional data processing terminal sys-
tem, the ENC function {the encoder (ENC) 72} is provided to
the microwave transmitting and receiving unit 1. Therefore,
the mechanism (transmission mechanism) was needed for
transmitting the control data from the microprocessor signal
processing circuit (CPU) 75 in the microprocessor signal
processing unit 18 to the encoder (ENC) 72. The control data
controls the ENC function such that the optimal error correc-
tion method and the optimal encoding method are carries out.
[0184] In the data processing terminal system in the first
embodiment, the above-mentioned transfer mechanism is
unnecessary because the microprocessor signal processing
circuit (CPU) 26 has the ENC function in the microprocessor
signal processing unit 2. Thus, by carrying out only the com-
munication processing program (the software algorithm), the
microprocessor signal processing circuit (CPU) 26 can carry
out the redundant data adding process for the error correction
and the encoding process to the transmission data, in accor-
dance with the optimal error correction method and the opti-
mal encoding method. With this, in the data processing ter-
minal system in the first embodiment, the control of the ENC
function can be carried out at the higher speed than the con-
ventional data processing terminal system.

[0185] Next, an operation when the data processing termi-
nal system in the first embodiment receives the signal will be
described.

[0186] The reception RF signal received by the antenna 51
is outputted to the low noise amplifier (LNA) 53 by the
duplexer (DUP) 52. The reception RF signal is amplified by
the low noise amplifier (LNA) 53, and then an undesired
frequency component other than the carrier-wave frequency
band is removed by the band-pass filter (BPF) 54.

[0187] The reception RF signal with the undesired fre-
quency component removed is mixed by the frequency con-
verter (CONY) 55 with the local oscillation signal generated
by the local oscillator (OSC) 57, and is converted into the
reception IF signal. The carrier-wave frequency band is
selected by the band-pass filter (BPF) 56 for the reception IF
signal, which is in turn outputted to the demodulator (DEM)
22.

[0188] The reception IF signal from the band-pass filter
(BPF) 56 is converted into the analog I signal and the analog
Q signal as the reception analog BB signal by the demodula-
tor (DEM) 22, and the converted analog I signal and analog Q
signal are outputted to the A/D converters 24-1 and 24-2. The
reception symbol clock with the reception symbol frequency
and contained in the reception analog BB signal is recovered
by the reception symbol clock recovering circuit of the
demodulator (DEM) 22 and is outputted to the A/D converters
24-1 and 24-2 and the microwave transmitting and receiving
unit interface 28.

[0189] By the A/D converters 24-1 and 24-2, the analog |
signal and the analog Q signal from the demodulator (DEM)
22 are subjected to the sampling by use of the sampling clock
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synchronous with the reception symbol clock, and are con-
verted into the digital I signal and the digital Q signal as the
reception digital BB signal and are outputted to the micro-
wave transmitting and receiving unit interface 28.

[0190] By the converting circuit of the microwave transmit-
ting and receiving unit interface 28, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
A/D converters 24-1 and 24-2 are subjected to the parallel bit
converting process in synchronization with the reception
symbol clock from the demodulator (DEM) 22, and then
stored in the reception data buffer circuit of the microwave
transmitting and receiving unit interface 28 in synchroniza-
tion with the reception symbol clock. The reception digital
BB signal (the digital I signal and the digital Q signal) stored
in the reception data buffer circuit is subjected to the signal
level converting process by the converting circuit of the
microwave transmitting and receiving unit interface 28, is
subjected to the timing adjusting process by the timing adjust-
ing circuit of the microwave transmitting and receiving unit
interface 28, and is outputted to the microprocessor signal
processing unit interface 29 in synchronization with the bus
clock from the microprocessor signal processing unit 2.
[0191] By the converting circuit of the microprocessor sig-
nal processing unit interface 29, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
microwave transmitting and receiving unit interface 28 is
subjected to the parallel bit converting process in synchroni-
zation with the reference clock from the clock generator 30,
and then is stored in the reception data buffer circuit of the
microprocessor signal processing unit interface 29 in syn-
chronization with the reference clock. The reception digital
BB signal (the digital I signal and the digital Q signal) stored
in the reception data buffer circuit is subjected to the signal
level converting process by the converting circuit of the
microprocessor signal processing unit interface 29, is sub-
jected to the timing adjusting process by the timing adjusting
circuit of the microprocessor signal processing unit interface
29, and is outputted to the microprocessor signal processing
circuit (CPU) 26 in synchronization with the reference clock
from the clock generator 30.

[0192] Based on the communication processing program
carried out by the microprocessor signal processing circuit
(CPU) 26, the reception digital BB signal (the digital I signal
and the digital Q signal) from the microprocessor signal pro-
cessing unit interface 29 is subjected to the error correction
process, the decoding process, the identification data remov-
ing process, the Fourier transform, and the digital waveform
shaping processing, in synchronization with the reference
clock from the clock generator 30, and then is converted into
the reception data. The microprocessor signal processing cir-
cuit (CPU) 26 processes the generated reception data based
on the application program (for example, the e-mail process-
ing program).

[0193] Next, an operation when the data processing termi-
nal system in the first embodiment transmits the signal will be
described.

[0194] Themicroprocessor signal processing circuit (CPU)
26, after generating the transmission data with the application
program (for example, the e-mail processing program), car-
ries out the redundant data adding process for the error cor-
rection, the inverse Fourier transform, and the digital wave-
form shaping processing to the transmission data, in
synchronization with the reference clock from the clock gen-
erator 30 based on the communication processing program, to
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convert into the transmission digital BB signal (the digital I
signal and the digital Q signal); and outputs the converted
transmission digital BB signal to the microprocessor signal
processing unit interface 29 in synchronization with the ref-
erence clock.

[0195] By the converting circuit of the microprocessor sig-
nal processing unit interface 29, the transmission digital BB
signal (the digital I signal and the digital Q signal) from the
microprocessor signal processing circuit (CPU) 26 is sub-
jected to the parallel bit converting process in synchroniza-
tion with the reference clock from the clock generator 30, and
then is stored in the transmission data buffer circuit of the
microprocessor signal processing unit interface 29 in syn-
chronization with the reference clock. The transmission digi-
tal BB signal (the digital I signal and the digital Q signal)
stored in the transmission data buffer circuit is subjected to
the signal level converting process by the converting circuit of
the microprocessor signal processing unit interface 29, is
subjected to the timing adjusting process by the timing adjust-
ing circuit of the microprocessor signal processing unit inter-
face 29, and then is outputted to the microwave transmitting
and receiving unit interface 28 in synchronization with the
reference clock from the clock generator 30.

[0196] By the converting circuit of the microwave transmit-
ting and receiving unit interface 28, the transmission digital
BB signal (the digital I signal and the digital Q signal) from
the microprocessor signal processing unit interface 29 is sub-
jected to the parallel bit converting process in synchroniza-
tion with the bus clock from the microprocessor signal pro-
cessing unit interface 29, and then is stored in the
transmission data buffer circuit of the microwave transmitting
and receiving unit interface 28 in synchronization with the
bus clock. The transmission digital BB signal (the digital I
signal and the digital Q signal) stored in the transmission data
buffer circuit is subjected to the signal level converting pro-
cess by the converting circuit of the microwave transmitting
and receiving unit interface 28, is subjected to the timing
adjusting process by the timing adjusting circuit of the micro-
wave transmitting and receiving unit interface 28, and then is
outputted to the D/A converters 25-1 and 25-2 in synchroni-
zation with the transmission symbol clock from the clock
generator 27.

[0197] By the D/A converters 25-1 and 25-2, the transmis-
sion digital BB signal (the digital I signal and the digital Q
signal) from the microwave transmitting and receiving unit
interface 28 is converted into the transmission analog BB
signal (the analog I signal and the analog Q signal) in syn-
chronization with the transmission symbol clock from the
clock generator 27, and then is outputted to the modulator
(MOD) 23.

[0198] The transmission analog BB signal (the analog I
signal and the analog Q signal) from the D/A converters 25-1
and 25-2 is converted into the transmission IF signal by the
modulator (MOD) 23, to be outputted to the band-pass filter
(BPF) 62. By the band-pass filter (BPF) 62, the transmission
IF signal is limited to the carrier-wave frequency band, and is
outputted to the frequency converter (CONV) 61.

[0199] By the frequency converter (CONV) 61, the trans-
mission IF signal from the band-pass filter (BPF) 62 is mixed
with the local oscillation signal generated by the local oscil-
lator (OSC) 58, to be converted into the transmission RF
signal. An undesired frequency component other than the
carrier-wave frequency band is removed from the transmis-
sion RF signal by the band-pass filter (BPF) 60.
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[0200] By the poweramplifier (PA)59, the transmission RF
signal with the undesired frequency component removed is
amplified, and is radiated from the duplexer (DUP) 52 to the
network through the antenna 51.

[0201] In the data processing terminal system in the first
embodiment, the microprocessor signal processing circuit
(CPU) 26 of the microprocessor signal processing unit 2
carries out the error correction process, the redundant data
adding process for the error correction, the encoding and
decoding process, the identification data adding and remov-
ing process, and the like. All these processes are digital signal
processes. In the microprocessor signal processing circuit
(CPU) 26, for the purpose of carrying out these processes, the
function of the identification data processing circuit is pro-
vided by the decoder (DEC) 71, the encoder (ENC) 72, and
the microwave transmitting and receiving unit interface 73 in
the microwave transmitting and receiving unit 17 of the data
processing terminal system in the second conventional
example. For this reason, the data processing terminal system
in the first embodiment can be made smaller than the data
processing terminal system in the second conventional
example. Thus, the downsizing can be realized in the data
processing terminal system in the first embodiment.

[0202] In the data processing terminal system in the first
embodiment, as mentioned above, the function of the identi-
fication data processing circuit by the decoder (DEC) 71, the
encoder (END) 72, and the microwave transmitting and
receiving unit interface 73 is provided in the microprocessor
signal processing circuit (CPU) 26. For this reason, the data
processing terminal system in the first embodiment can
reduce power consumption than the data processing terminal
system in the second conventional example. Thus, low power
consumption can be realized in the data processing terminal
system in the first embodiment.

[0203] In the data processing terminal system in the first
embodiment, it is not necessary to incorporate the identifica-
tion data processing circuit by the decoder (DEC) 71, the
encoder (ENC) 72, and the microwave transmitting and
receiving unit interface 73 in the microwave transmitting and
receiving unit 17 of the data processing terminal system in the
second conventional example, into the microwave transmit-
ting and receiving unit 1. Therefore, heat generated by the
microwave transmitting and receiving unit 1 in accordance
with the transmission and reception (the input and output) of
the signal is smaller than the heat generated by the microwave
transmitting and receiving unit 17 of the data processing
terminal system in the second conventional example.

[0204] In the data processing terminal system in the first
embodiment, as mentioned above, the function of the identi-
fication data processing circuit by the decoder (DEC) 71, the
encoder (ENC) 72, and the microwave transmitting and
receiving unit interface 73 is provided in the microprocessor
signal processing circuit (CPU) 26. For this reason, in the data
processing terminal system in the first embodiment, it is easy
to process the heat generated from the microprocessor signal
processing unit 2 by utilizing a heat-radiation mechanism of
the microprocessor signal processing unit 2, which generates
heat.

[0205] Thus, the heat-radiation process becomes easy in
the data processing terminal system in the first embodiment.
[0206] If the microwave transmitting and receiving unit 1
has a shape similar to a card, a condition for radiating the heat
generated from the microwave transmitting and receiving unit
1 is set stricter than usual. Usually, when the heat generated
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from the microwave transmitting and receiving unit 1 is radi-
ated, an amount of manufacturing costs to manufacture the
mechanism necessary for the radiation is required. In the data
processing terminal system in the first embodiment, the
above-mentioned manufacturing costs are not required since
lower heat generation can be realized. Thus, in the data pro-
cessing terminal system in the first embodiment, lowered
costs can be realized.

[0207] The data processing terminal system in the first
embodiment can be configured in such a manner that the
microwave transmitting and receiving unit 1 can be attached
and detached. When the data processing terminal system in
the first embodiment is used as the data processing terminal
for carrying out a general data processing, a function of the
transmitting and receiving apparatus (the microwave trans-
mitting and receiving unit 1) is not used. For this reason, the
user can separate the microwave transmitting and receiving
unit 1 and the microprocessor signal processing unit 2, and
use the data processing terminal system as the data processing
terminal with only the function of the microprocessor signal
processing unit 2. Therefore, in the data processing terminal
system in the first embodiment, portability in using as the data
processing terminal is improved.

[0208] In the data processing terminal system in the first
embodiment, a hardware and a software can be individually
replaced, since separation into the hardware (the microwave
transmitting and receiving unit 1) and the software (the
microprocessor signal processing unit 2) is possible. In the
data processing terminal system in the first embodiment,
when the specification depended on the hardware (for
example, a radio frequency) is changed, only the hardware
(the microwave transmitting and receiving unit 1) needs to be
replaced. Therefore, the data processing terminal system in
the first embodiment excels in economical efficiency, since it
is not necessary to separately prepare a set of apparatus when
the specification is changed.

[0209] Thus, in the data processing terminal system in the
first embodiment, usefulness (portability, economical effi-
ciency) is improved.

[0210] Additionally, in the data processing terminal system
in the first embodiment, the modulation and demodulation
processing unit 81, converts the reception intermediate fre-
quency signal (the reception IF signal) as the reception modu-
lation wave signal from the high-frequency processing unit
21 into the reception digital BB signal to output to the micro-
processor signal processing unit 2 at the time of the reception.
The modulation and demodulation processing unit 81 con-
verts the transmission digital BB signal from the micropro-
cessor signal processing unit 2 into the transmission interme-
diate frequency signal (the transmission IF signal) as the
transmission modulation wave signal, to output the converted
transmission IF signal to the high-frequency processing unit
21 at the time of the transmission. However, the present
invention is not limitation to the foregoing. That is, it is also
possible that the modulation and demodulation processing
unit 81 converts the reception RF signal as the reception
modulation wave signal from the high-frequency processing
unit 21 into the reception digital BB signal, to output the
converted reception digital BB signal to the microprocessor
signal processing unit 2 at the time of the reception, and
converts the transmission digital BB signal from the micro-
processor signal processing unit 2 into the transmission RF
signal as the transmission modulation wave signal, to output
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the converted transmission RF signal to the high-frequency
processing unit 21 at the time of the transmission.

[0211] Inthis case, in a modification of the data processing
terminal system in the present invention, as shown in FIG. 10,
the high-frequency processing unit 21 is provided with the
duplexer (DUP) 52, the low noise amplifier (LNA) 53, the
band-pass filters (BPF) 54 and 60, and the power amplifier
(PA) 59.

[0212] The demodulator (DEM) 22 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0213] The reception symbol clock regenerative clock of
the demodulator (DEM) 22 generates (recovers) the reception
symbol clock having a frequency of n times (n is an integer
number) of the reception symbol frequency superimposed on
the reception analog BB signal, and outputs the generated
(recovered) reception symbol clock to the microwave trans-
mitting and receiving unit interface 28.

[0214] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal; and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

Second Embodiment

[0215] FIG. 3 shows a configuration of a data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as a data processing terminal system
according to the second embodiment of the present invention.
In the data processing terminal system in the second embodi-
ment, downsizing, lowered generated heat, and lowered costs
are realized, reduction in throughput is prevented, and use-
fulness (portability, economical efficiency) is improved. In
the second embodiment, description overlapped with the
foregoing is omitted.

[0216] The data processing terminal system in the second
embodiment has the antenna 51 connected to a network, a
microwave transmitting and receiving unit 3, and a micropro-
cessor signal processing unit 4. The antenna 51 and the micro-
wave transmitting and receiving unit 3 are a transmitting and
receiving apparatus (communication apparatus). The micro-
processor signal processing unit 4 is a data processing termi-
nal. That is, the data processing terminal system in the second
embodiment has the microwave transmitting and receiving
unit 3 and the microprocessor signal processing unit 4,
instead of the microwave transmitting and receiving unit 1
and the microprocessor signal processing unit 2 of the data
processing terminal system in the first embodiment.

[0217] The microwave transmitting and receiving unit 3, at
the time of the reception, demodulates a reception high-fre-
quency signal (reception RF signal) as a modulation wave
received through the antenna 51 into reception data, and
outputs the demodulated reception data to the microprocessor
signal processing unit 4. The microwave transmitting and
receiving unit 3, at the time of the transmission, converts
transmission data from the microprocessor signal processing
unit 4 into a transmission radio frequency signal (transmis-
sion RF signal) as a modulation wave, and transmits the
converted transmission RF signal through the antenna 51.
[0218] The microwave transmitting and receiving unit 3 is
provided with the high-frequency processing unit 21 and a
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modulation and demodulation processing unit 82. The high-
frequency processing unit 21 is the same as that of the first
embodiment (see FIG. 2).

[0219] The high-frequency processing unit 21, at the time
of the reception, converts the reception RF signal received
through the antenna 51 into a reception intermediate fre-
quency signal (reception IF signal); and outputs the converted
reception IF signal to the modulation and demodulation pro-
cessing unit 82. The high-frequency processing unit 21, at the
time of the transmission, converts the transmission IF signal
from the modulation and demodulation processing unit 82
into the transmission RF signal, and transmits the converted
transmission RF signal through the antenna 51.

[0220] The modulation and demodulation processing unit
82, at the time of the reception, converts the reception IF
signal as a reception modulation wave signal from the high-
frequency processing unit 21, into the reception data, and
outputs the converted reception data to the microprocessor
signal processing unit 4. The modulation and demodulation
processing unit 82, at the time of the transmission, converts
the transmission data from the microprocessor signal pro-
cessing unit 4, into the transmission IF signal as a transmis-
sion modulation wave signal, and outputs the converted trans-
mission IF signal to the high-frequency processing unit 21.
[0221] The modulation and demodulation processing unit
82 is provided with the demodulator (DEM) 22, a modulator
(MOD) 23, and a baseband processing unit. The baseband
processing unit is provided with the analog/digital (A/D)
converters 24-1 and 24-2, the digital/analog (D/A) converters
25-1 and 25-2, the decoder (DEC) 71, the encoder (ENC) 72,
and a microwave transmitting and receiving unit interface
(I/F) 46. The demodulator (DEM) 22, the modulator (MOD)
23, the A/D converters 24-1 and 24-2, and the D/A converters
25-1 and 25-2 are the same as those in the first embodiment
(see FIG. 2). That is, the modulation and demodulation pro-
cessing unit 82 is provided with the decoder (DEC) 71, the
encoder (ENC) 72, and the microwave transmitting and
receiving unit interface 46, instead of the clock generator 27
and the microwave transmitting and receiving unit interface
28 of the modulation and demodulation processing unit 81 in
the first embodiment.

[0222] The microprocessor signal processing unit 4 is pro-
vided with a microprocessor signal processing unit interface
(I/F) 47 and a microprocessor signal processing circuit (CPU)
48.

[0223] Themicroprocessor signal processing circuit (CPU)
48 contains a microprocessor (not shown), a memory (not
shown), an input and output unit (not shown), and the like. In
the memory, a plurality of programs (not shown) are stored.
[0224] The microprocessor signal processing unit 4 is fur-
ther provided with a clock generator (not shown).

[0225] The data processing terminal system in the second
embodiment is configured in such a manner that the micro-
wave transmitting and receiving unit 3 can be attached to and
detached from the microprocessor signal processing unit 4.
Even when the microwave transmitting and receiving unit 3
and the microprocessor signal processing unit 4 are separated,
it is possible for the microprocessor signal processing circuit
(CPU) 48 to carry out general programs (not shown) for
spreadsheet processing and word-processing, which do not
use a microwave transmitting and receiving function, and
which are selected from among a plurality of programs stored
in the memory, in synchronization with a clock from the clock
generator of the microprocessor signal processing unit 4.
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Also, it is possible to carry out the general data processing
(processing in which only the function of the data processing
terminal is used). In other words, a user can use a part of the
data processing terminal system in the second embodiment
only with the function of the microprocessor signal process-
ing unit 4 as the data processing terminal.

[0226] First, the modulation and demodulation processing
unit 82 will be described.

[0227] The demodulator (DEM) 22 is provided with a car-
rier-wave recovering circuit (not shown) and a reception sym-
bol clock recovering circuit (not shown). The carrier-wave
recovering circuit of the demodulator (DEM) 22 is the same
as that of the demodulator (DEM) 22 of the modulation and
demodulation processing unit 81 in the first embodiment.
[0228] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 has output destinations of the recep-
tion symbol clock different from the reception symbol clock
recovering circuit of the demodulator (DEM) 22 of the modu-
lation and demodulation processing unit 81 in the first
embodiment. The reception symbol clock recovering circuit
generates (recovers) a reception symbol clock having a fre-
quency n times (nis an integer number) larger than a reception
symbol frequency superimposed on the reception analog BB
signal, and outputs the generated (recovered) reception sym-
bol clock to the A/D converters 24-1 and 24-2, the decoder
(DEC) 71, the D/A converters 25-1 and 25-2, the encoder
(ENC) 72, the microwave transmitting and receiving unit
interface 46, the microprocessor signal processing unit inter-
face 47, and the microprocessor signal processing circuit
(CPU) 48.

[0229] The A/D converters 24-1 and 24-2 carry out sam-
pling of an analog I signal and an analog Q signal from the
demodulator (DEM) 22 with a sampling clock synchronous
with the reception symbol clock, generate (conversion) a
digital in-phase component signal (digital I signal) and a
digital quadrature component signal (digital Q signal) respec-
tively corresponding to the amplitudes of the analog I signal
and the analog Q signal at the time of the sampling, as recep-
tion digital baseband signals (reception digital BB signal);
and outputs the generated (converted) reception digital BB
signal to the decoder (DEC) 71.

[0230] The decoder (DEC) 71 carries out processes of error
correction and decoding to the digital I signal and the digital
Q signal of the reception digital BB signal in synchronization
with the reception symbol clock from the demodulator
(DEM) 22, and outputs the reception data to the microwave
transmitting and receiving unit interface 46 in synchroniza-
tion with the reception symbol clock.

[0231] The microwave transmitting and receiving unit
interface 46 is provided with a conversion and identification
data processing circuit (not shown). The conversion and iden-
tification data processing circuit incorporates a converting
circuit having the same function as a converting circuit of the
microwave transmitting and receiving unit interface 28 of the
modulation and demodulation processing unit 81 in the first
embodiment. The converting circuit carries out the signal
level converting process and the parallel bit converting pro-
cess to the reception data and the transmission data.

[0232] The conversion and the identification data process-
ing circuit of the microwave transmitting and receiving unit
interface 46, at the time of the reception, carries out the signal
level converting process, the parallel bit converting process,
and a removal process of signal identification data in a radio
zone (identification data removing process) to the reception
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data from the decoder (DEC) 71 in synchronization with the
reception symbol clock from the demodulator (DEM) 22, and
outputs the processed reception data to the microprocessor
signal processing unit 4 (the microprocessor signal process-
ing unit interface 47) in synchronization with the reception
symbol clock from the demodulator (DEM) 22.

[0233] The conversion and identification data processing
circuit of the microwave transmitting and receiving unit inter-
face 46, at the time of the transmission, carries out the signal
level converting process, the parallel bit converting process,
and a signal identification data adding process in the radio
zone (identification data adding process) to the transmission
data from the microprocessor signal processing unit 4 (the
microprocessor signal processing unit interface 47) in syn-
chronization with the reception symbol clock from the
demodulator (DEM) 22, and outputs the processed transmis-
sion data to the encoder (ENC) 72 in synchronization with the
reception symbol clock from the demodulator (DEM) 22.
[0234] The encoder (ENC) 72 carries out a redundant data
adding process for error correction and an encoding process
to the transmission data from the microwave transmitting and
receiving unit interface 46 in synchronization with the recep-
tion symbol clock from the demodulator (DEM) 22, to gen-
erate the digital I signal and the digital Q signal as a trans-
mission digital baseband signal (transmission digital BB
signal); and outputs the generated digital I signal and digital
Q signal to the D/A converters 25-1 and 25-2 in synchroni-
zation with the reception symbol clock.

[0235] The D/A converters 25-1 and 25-2 convert the digi-
tal I signal and the digital Q signal into the analog I signal and
the analog Q signal as a transmission analog baseband signal
(transmission analog BB signal) in synchronization with the
reception symbol clock from the demodulator (DEM) 22 to
show the amplitudes of the carrier-waves and outputs the
converted analog [ signal and analog Q signal to the modula-
tor (MOD) 23.

[0236] The modulator (MOD) 23 carries out quadrature
modulation to the analog I signal and the analog Q signal of
the transmission analog baseband signal (transmission ana-
log BB signal) to generate a transmission intermediate fre-
quency signal (transmission IF signal), and outputs the gen-
erated transmission IF signal to the frequency converter
(CONYV) 61 through the band-pass filter (BPF) 62.

[0237] Next, the microprocessor signal processing unit 4
will be described.

[0238] The microprocessor signal processing unit interface
47 switches a source of the clock outputted to the micropro-
cessor signal processing circuit (CPU) 48, based upon
whether or not the microwave transmitting and receiving unit
3 is attached to the microprocessor signal processing unit 4.
[0239] When the microwave transmitting and receiving
unit 3 is attached to the microprocessor signal processing unit
4, the microprocessor signal processing unit interface 47 out-
puts the reception symbol clock from the demodulator
(DEM) 22 to the microprocessor signal processing circuit
(CPU) 48. At this time, the microprocessor signal processing
unit interface 47 controls the clock generator such that the
clock from a clock generator of the microprocessor signal
processing unit 4 is not outputted to the microprocessor signal
processing circuit (CPU) 48.

[0240] The microprocessor signal processing unit interface
47 is provided with a converting circuit (not shown). The
converting circuit has the same function as a converting cir-
cuit of the microprocessor signal processing unit interface 29
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of the microprocessor signal processing unit 2 in the first
embodiment. The converting circuit carries out the signal
level converting process and the parallel bit converting pro-
cess to the reception data and the transmission data.

[0241] The converting circuit of the microprocessor signal
processing unit interface 47, at the time of the reception,
carries out the signal level converting process and the parallel
bit converting process to the reception data from the micro-
wave transmitting and receiving unit 3 (the microwave trans-
mitting and receiving unit interface 46) in synchronization
with the reception symbol clock from the demodulator
(DEM) 22, and outputs the reception data to the micropro-
cessor signal processing circuit (CPU) 48 in synchronization
with the reception symbol clock from the demodulator
(DEM) 22.

[0242] The converting circuit of the microprocessor signal
processing unit interface 47, at the time of the transmission,
carries out the signal level converting process and the parallel
bit converting process to the transmission data from the
microprocessor signal processing circuit (CPU) 48 in syn-
chronization with the reception symbol clock from the
demodulator (DEM) 22, and outputs the transmission data to
the microwave transmitting and receiving unit interface 46 in
synchronization with the reception symbol clock.

[0243] Themicroprocessor signal processing circuit (CPU)
48 executes an application program (for example, an e-mail
processing program) (not shown) among the plurality of pro-
grams stored in the memory.

[0244] Themicroprocessor signal processing circuit (CPU)
48, at the time of the reception, processes the reception data
from the microprocessor signal processing unit interface 47,
based on the application program (for example, the e-mail
processing program).

[0245] Themicroprocessor signal processing circuit (CPU)
48, at the time of the transmission, outputs the transmission
data generated based on the application program (for
example, the e-mail processing program) to the microproces-
sor signal processing unit interface 47, in synchronization
with the reception symbol clock from the demodulator
(DEM) 22.

[0246] Next, an operation when the data processing termi-
nal system in the second embodiment receives a signal will be
described. Description of the operation overlapped with the
first embodiment is omitted.

[0247] In the demodulator (DEM) 22, the reception IF sig-
nal from the band-pass filter (BPF) 56 is converted into the
analog I signal and the analog Q signal as the reception analog
BB signal, and the converted analog I signal and analog Q
signal are outputted to the A/D converters 24-1 and 24-2. The
reception symbol clock with the frequency of a reception
symbol contained in the reception analog BB signal is recov-
ered by the reception symbol clock recovering circuit of the
demodulator (DEM) 22, and the recovered reception symbol
clock is outputted to the A/D converters 24-1 and 24-2, the
decoder (DEC) 71, the D/A converters 25-1 and 25-2, the
encoder (ENC) 72, the microwave transmitting and receiving
unit interface 46, the microprocessor signal processing unit
interface 47, and the microprocessor signal processing circuit
(CPU) 48.

[0248] In the A/D converters 24-1 and 24-2, the analog |
signal and the analog Q signal from the demodulator (DEM)
22 are sampled with a sampling clock synchronous with the
reception symbol clock, and the sampled analog I signal and
analog Q signal are converted into the digital I signal and the
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digital Q signal as the reception digital BB signal. The con-
verted digital I signal and digital Q signal are then outputted
to the decoder (DEC) 71 in synchronization with the recep-
tion symbol clock.

[0249] Inthe decoder (DEC) 71, the digital I signal and the
digital Q signal from the A/D converters 24-1 and 24-2 are
subjected to the processes of the error correction and the
decoding, and are synchronized with the reception symbol
clock from the demodulator (DEM) 22, and is then outputted
to the microwave transmitting and receiving unit interface 46
in synchronization with the reception symbol clock.

[0250] In the microwave transmitting and receiving unit
interface 46, the reception data from the decoder (DEC) 71 is
converted into the reception data that has been subjected to
the signal level converting process, the parallel bit converting
process, and the identification data removing process, in syn-
chronization with the reception symbol clock from the
demodulator (DEM) 22, and then is outputted to the micro-
processor signal processing unit interface 47 in synchroniza-
tion with the reception symbol clock.

[0251] In the microprocessor signal processing unit inter-
face 47, the reception data from the microwave transmitting
and receiving unit interface 46 is subjected to the signal level
converting process and the parallel bit converting process in
synchronization with the reception symbol clock from the
demodulator (DEM) 22, and then is outputted to the micro-
processor signal processing circuit (CPU) 48 in synchroniza-
tion with the reception symbol clock.

[0252] Themicroprocessor signal processing circuit (CPU)
48 processes the reception data from the microprocessor sig-
nal processing unit interface 47 in synchronization with the
reception symbol clock, based on an application program (for
example, the e-mail processing program) stored in the
memory.

[0253] Next, an operation when the data processing termi-
nal system in the second embodiment transmits a signal will
be described. Description of the operation overlapped with
the first embodiment is omitted.

[0254] Themicroprocessor signal processing circuit (CPU)
48, after generating transmission data based on an application
program (for example, the e-mail processing program), out-
puts the transmission data to the microprocessor signal pro-
cessing unit interface 47 in synchronization with the recep-
tion symbol clock from the demodulator (DEM) 22 based on
the application program.

[0255] In the microprocessor signal processing unit inter-
face 47, the transmission data from the microprocessor signal
processing circuit (CPU) 48 is subjected to the signal level
converting process and the parallel bit converting process in
synchronization with the reception symbol clock from the
demodulator (DEM) 22, and then is outputted to the micro-
wave transmitting and receiving unit interface 46 in synchro-
nization with the reception symbol clock.

[0256] In the microwave transmitting and receiving unit
interface 46, the transmission data from the microprocessor
signal processing unit interface 47 is subjected to the signal
level converting process, the parallel bit converting process,
and the identification data adding process, in synchronization
with the reception symbol clock from the demodulator
(DEM) 22, and then is outputted to the encoder (ENC) 72 in
synchronization with the reception symbol clock.

[0257] Intheencoder (ENC) 72, the transmission data from
the microwave transmitting and receiving unit interface 46 is
converted into the digital I signal and the digital Q signal, that
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have been subjected to the redundant data adding process for
the error correction and the encoding process, as a transmis-
sion digital baseband signal (transmission digital BB signal),
in synchronization with the reception symbol clock from the
demodulator (DEM) 22, and is then outputted to the D/A
converters 25-1 and 25-2 in synchronization with the recep-
tion symbol clock.

[0258] In the D/A converters 25-1 and 25-2, the digital I
signal and the digital Q signal from the encoder (ENC) 72 are
converted into the analog I signal and the analog Q signal as
the transmission analog BB signal in synchronization with
the reception symbol clock from the demodulator (DEM) 22,
and is then outputted to the modulator (MOD) 23.

[0259] In the modulator (MOD) 23, the transmission ana-
log BB signal (the analog I signal and the analog Q signal)
from the D/A converters 25-1 and 25-2 is converted into the
transmission [F signal, and is outputted to the band-pass filter
(BPF) 62.

[0260] Inthe data processing terminal system in the second
embodiment, the A/D converters 24-1 and 24-2, the decoder
(DEC) 71, the D/A converters 25-1 and 25-2, the encoder
(ENC) 72, the microwave transmitting and receiving unit
interface 46, the microprocessor signal processing unit inter-
face 47, and the microprocessor signal processing circuit
(CPU) 48 operate at timing synchronous with the reception
symbol clock from the demodulator (DEM) 22. For this rea-
son, in the data processing terminal system in the second
embodiment, a timing adjusting process is unnecessary thatis
carried out in the data processing terminal system in the
second conventional example. Therefore, in the data process-
ing terminal system in the second embodiment, the reception
data buffer circuit, the transmission data buffer circuit, and a
timing adjusting circuit associated with the timing adjusting
process, are not necessary. For this reason, the microwave
transmitting and receiving unit 3 and the microprocessor
signal processing unit 4 (the microwave transmitting and
receiving unit interface 46 and the microprocessor signal
processing unit interface 47) of the data processing terminal
system in the second embodiment can be made smaller than
the microwave transmitting and receiving unit 17 and the
microprocessor signal processing unit 18 (the microwave
transmitting and receiving unit interface 73 and the micro-
processor signal processing unit interface 74) of the data
processing terminal system in the second conventional
example. Thus, downsizing can be realized in the data pro-
cessing terminal system in the second embodiment.

[0261] Inthe data processing terminal system in the second
embodiment, the microwave transmitting and receiving unit
interface 46 and the microprocessor signal processing unit
interface 47 do not need to contain the reception data buffer
circuit, the transmission data buffer circuit, and the timing
adjusting circuit. For this reason, the data processing terminal
system in the second embodiment can be lower in power
consumption than the data processing terminal system in the
second conventional example. Thus, low power consumption
can be realized in the data processing terminal system in the
second embodiment.

[0262] Inthe data processing terminal system in the second
embodiment, the microwave transmitting and receiving unit 3
and the microprocessor signal processing unit 4 (the micro-
wave transmitting and receiving unit interface 46 and the
microprocessor signal processing unit interface 47) do not
need to contain the reception data buffer circuit, the transmis-
sion data buffer circuit, and the timing adjusting circuit. For
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this reason, a heat generated by the microwave transmitting
and receiving unit 3 and the microprocessor signal processing
unit 4 (the microwave transmitting and receiving unit inter-
face 46 and the microprocessor signal processing unit inter-
face 47) in association with the transmission and reception
(the input and output) of the signal can be made smaller than
the heat generated by the microwave transmitting and receiv-
ing unit 17 and the microprocessor signal processing unit 18
(the microwave transmitting and receiving unit interface 73
and the microprocessor signal processing unit interface 74) in
the data processing terminal system in the second conven-
tional example. Thus, lowered heat generation can be realized
in the data processing terminal system in the second embodi-
ment.

[0263] Inthe data processing terminal system in the second
embodiment, the microwave transmitting and receiving unit 3
and the microprocessor signal processing unit 4 (the micro-
wave transmitting and receiving unit interface 46 and the
microprocessor signal processing unit interface 47) do not
need to contain the reception data buffer circuit, the transmis-
sion data buffer circuit, and the timing adjusting circuit. For
this reason, in the data processing terminal system in the
second embodiment, the manufacturing cost of the micro-
wave transmitting and receiving unit 3 and the microproces-
sor signal processing unit 4 (the microwave transmitting and
receiving unit interface 46 and the microprocessor signal
processing unit interface 47) are lower than the manufactur-
ing cost of the microwave transmitting and receiving unit 17
and the microprocessor signal processing unit 18 (the micro-
wave transmitting and receiving unit interface 73 and the
microprocessor signal processing unit interface 74) in the
data processing terminal system in the second conventional
example. Thus, the lowered cost can be realized in the data
processing terminal system in the second embodiment.

[0264] Inthe data processing terminal system in the second
conventional example, the timing adjusting process may
cause a transmission delay and the reduction in throughput. In
the data processing terminal system in the second embodi-
ment, as mentioned above, the timing adjusting process car-
ried out in the data processing terminal system in the second
conventional example is unnecessary. Also, the A/D convert-
ers 24-1 and 24-2, the decoder (DEC) 71, the D/A converters
25-1 and 25-2, the encoder (ENC) 72, the microwave trans-
mitting and receiving unit interface 46, the microprocessor
signal processing unit interface 47, and the microprocessor
signal processing circuit (CPU) 48 operate at the timing syn-
chronous with the reception symbol clock from the demodu-
lator (DEM) 22. For this reason, the reduction in throughput
is prevented in the data processing terminal system in the
second embodiment.

[0265] The data processing terminal system in the second
embodiment can be configured in such a manner that the
microwave transmitting and receiving unit 3 can be attached
and detached. When the data processing terminal system in
the second embodiment is used as a data processing terminal
in order to carry out a general data processing, the function of
the transmitting and receiving apparatus (the microwave
transmitting and receiving unit 3) is not used. For this reason,
the user can detach the microwave transmitting and receiving
unit 3 from the microprocessor signal processing unit 4, and
use the data processing terminal system in the second
embodiment as the data processing terminal only with the
function of the microprocessor signal processing unit 4.
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Therefore, in the data processing terminal system in the sec-
ond embodiment, portability in using as the data processing
terminal is improved.

[0266] Inthe data processing terminal system in the second
embodiment, separation into a hardware section (the micro-
wave transmitting and receiving unit 3) and a software section
(the microprocessor signal processing unit 4) is possible.
Therefore, the hardware and software sections can individu-
ally be replaced. In the data processing terminal system in the
second embodiment, when a specification depending on the
hardware element (for example, a radio frequency) is to be
replaced, only the hardware section (the microwave transmit-
ting and receiving unit 3) needs to be replaced. Therefore, the
data processing terminal system in the second embodiment
excels in economical efficiency, since it is not necessary to
separately prepare a set of apparatuses when the specification
is changed.

[0267] Inthisway, in the data processing terminal system in
the second embodiment, usefulness (portability, economical
efficiency) is improved. Additionally, in the data processing
terminal system in the second embodiment, the modulation
and demodulation processing unit 82, at the time of the recep-
tion, converts a reception intermediate frequency signal (re-
ception IF signal) as a reception modulation wave signal from
the high-frequency processing unit 21, into the reception
data, and outputs the converted reception data to the micro-
processor signal processing unit 4. At the time of the trans-
mission, the modulation and demodulation processing unit 82
converts the transmission data from the microprocessor sig-
nal processing unit 4 into a transmission intermediate fre-
quency signal (transmission IF signal) as a transmission
modulation wave signal, and outputs the converted transmis-
sion IF signal to the high-frequency processing unit 21. How-
ever, the present invention is not limited to the foregoing. That
is, it is also possible that the modulation and demodulation
processing unit 82, at the time of the reception, converts the
reception RF signal as the reception modulation wave signal
from the high-frequency processing unit 21, into the recep-
tion data, and outputs the converted reception data to the
microprocessor signal processing unit 4; and at the time of the
transmission, converts the transmission data from the micro-
processor signal processing unit 4 into the transmission RF
signal as the transmission modulation wave signal, and out-
puts the converted transmission RF signal to the high-fre-
quency processing unit 21.

[0268] Inthis case, in a modification of the data processing
terminal system in the second embodiment of the present
invention, as shown in FIG. 11, the high-frequency process-
ing unit 21 is provided with the duplexer (DUP) 52, the low
noise amplifier (LNA) 53, band-pass filters (BPF) 54 and 60,
and the power amplifier (PA) 59.

[0269] The demodulator (DEM) 22 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0270] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 generates (recovers) a reception sym-
bol clock having a frequency n times (n is an integer number)
larger than the reception symbol frequency superimposed on
the reception analog BB signal, and outputs the generated
(recovered) reception symbol clock to the A/D converters
24-1 and 24-2, the decoder (DEC) 71, the D/A converters
25-1 and 25-2, the encoder (ENC) 72, the microwave trans-
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mitting and receiving unit interface 46, the microprocessor
signal processing unit interface 47, and the microprocessor
signal processing circuit (CPU) 48.

[0271] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal, and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

Third Embodiment

[0272] FIG. 4 shows a configuration of a data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as a data processing terminal system
in the third embodiment of the present invention. In the data
processing terminal system in the third embodiment, effect of
the second embodiment is realized, in addition to the effect of
the first embodiment. In the third embodiment, description
overlapped with the foregoing is omitted.

[0273] The data processing terminal system in the third
embodiment has the antenna 51 connected to a network, a
microwave transmitting and receiving unit 5, and a micropro-
cessor signal processing unit 6. The antenna 51 and the micro-
wave transmitting and receiving unit 5 are transmitting and
receiving apparatus (communication apparatus). The micro-
processor signal processing unit 6 is a data processing termi-
nal. In other words, the data processing terminal system in the
third embodiment has the microwave transmitting and receiv-
ing unit 5 and the microprocessor signal processing unit 6,
instead of the microwave transmitting and receiving unit 1
and the microprocessor signal processing unit 2 of the data
processing terminal system in the first embodiment.

[0274] The microwave transmitting and receiving unit 5 is
provided with the high-frequency processing unit 21 and a
modulation and demodulation processing unit 83. The high-
frequency processing unit 21 is the same as that of the first
embodiment (see FIG. 2).

[0275] The modulation and demodulation processing unit
83 is provided with the demodulator (DEM) 22, the modula-
tor (MOD) 23, and a baseband processing unit. The baseband
processing unit is provided with the analog/digital (A/D)
converters 24-1 and 24-2, the digital/analog (D/A) converters
25-1 and 25-2, and a microwave transmitting and receiving
unit interface (I/F) 31. The demodulator (DEM) 22, the
modulator (MOD) 23, the A/D converters 24-1 and 24-2, and
the D/A converters 25-1 and 25-2 are the same as those of the
first embodiment (see F1G. 2). In other words, the modulation
and demodulation processing unit 83 is provided with the
microwave transmitting and receiving unit interface 31,
instead of the clock generator 27 and the microwave trans-
mitting and receiving unit interface 28 of the modulation and
demodulation processing unit 81 in the first embodiment.
[0276] The microprocessor signal processing unit 6 is pro-
vided with a microprocessor signal processing unit interface
(I/F) 34 and a microprocessor signal processing circuit (CPU)
26. The microprocessor signal processing circuit (CPU) 26 is
the same as that of the first embodiment (see FIG. 2). That is,
the microprocessor signal processing unit 6 is provided with
the microprocessor signal processing unit interface 34,
instead of the microprocessor signal processing unit interface
29 and the clock generator 30 of the microprocessor signal
processing unit 2 in the first embodiment.

[0277] The microprocessor signal processing unit 6 is fur-
ther provided with a clock generator (not shown).
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[0278] The data processing terminal system in the third
embodiment can be configured in such a manner that the
microwave transmitting and receiving unit 5 can be attached
to and detached from the microprocessor signal processing
unit 6. Even when the microwave transmitting and receiving
unit 5 and the microprocessor signal processing unit 6 are
separated, it is possible that the microprocessor signal pro-
cessing circuit (CPU) 26 carries out a general program (not
shown) for spreadsheet processing and word-processing,
which does not use a microwave transmitting and receiving
function, from among a plurality of programs stored in the
memory in synchronization with a clock from a clock gen-
erator of the microprocessor signal processing unit 6, to carry
out the general data processing (processing in which only the
function of the data processing terminal is used). In other
words, the user can use the data processing terminal system in
the third embodiment as the data processing terminal, only
with the function of the microprocessor signal processing unit
6.

[0279] The demodulator (DEM) 22 of the modulation and
demodulation processing unit 83 is provided with a carrier-
wave recovering circuit (not shown) and a reception symbol
clock recovering circuit (not shown). The carrier-wave recov-
ering circuit of the demodulator (DEM) 22 of the modulation
and demodulation processing unit 83 is the same as the car-
rier-wave recovering circuit of the demodulator (DEM) 22 of
the modulation and demodulation processing unit 81 in the
first embodiment.

[0280] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 has different output destinations of
the reception symbol clock from the reception symbol clock
recovering circuit of the demodulator (DEM) 22 of the modu-
lation and demodulation processing unit 81 in the first
embodiment. The reception symbol clock recovering circuit
generates (recovers) the reception symbol clock having a
frequency n times (n is an integer number) larger than the
frequency of the reception symbol superimposed on the
reception analog BB signal, and outputs the generated (recov-
ered) reception symbol clock to the A/D converters 24-1 and
24-2, the D/A converters 25-1 and 25-2, the microwave trans-
mitting and receiving unit interface 31, the microprocessor
signal processing unit interface 34, and the microprocessor
signal processing circuit (CPU) 26.

[0281] The A/D converters 24-1 and 24-2 carry out sam-
pling of the analog I signal and the analog Q signal from the
demodulator (DEM) 22 with a sampling clock synchronous
with the reception symbol clock, generate (convert themto) a
digital in-phase component signal (digital I signal) and a
digital quadrature component signal (digital Q signal) corre-
sponding to the amplitudes of the carrier-waves which are
shown by the analog I signal and the analog Q signal at the
time of the sampling, as a reception digital baseband signal
(reception digital BB signal), and output the generated (con-
verted) reception digital BB signal to the microwave trans-
mitting and receiving unit interface 31.

[0282] The microwave transmitting and receiving unit
interface 31 is provided with a converting circuit (not shown).
The function of the converting circuit of the microwave trans-
mitting and receiving unit interface 31 is the same as the
function of the converting circuit of the microwave transmit-
ting and receiving unit interface 28 of the modulation and
demodulation processing unit 81 in the first embodiment.
[0283] The microwave transmitting and receiving unit
interface 31, at the time of' the reception, carries out the signal
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level converting process and the parallel bit converting pro-
cess to the reception digital BB signal (the digital I signal and
the digital Q signal from the A/D converters 24-1 and 24-2) in
synchronization with the reception symbol clock from the
demodulator (DEM) 22 and outputs the processed reception
digital BB signal (the digital I signal and the digital Q signal)
to the microprocessor signal processing unit 6 in synchroni-
zation with the reception symbol clock.

[0284] The microwave transmitting and receiving unit
interface 31, at the time of the transmission, carries out the
signal level converting process and the parallel bit converting
process to a digital I signal and a digital Q signal as a trans-
mission digital baseband signal (transmission digital BB sig-
nal) form the microprocessor signal processing unit 6 (the
microprocessor signal processing unit interface 34) in syn-
chronization with the reception symbol clock from the
demodulator (DEM) 22, and outputs the processed transmis-
sion digital BB signal (the digital I signal and the digital Q
signal) to the D/A converters 25-1 and 25-2 in synchroniza-
tion with the reception symbol clock.

[0285] The microprocessor signal processing unit interface
34 switches a source of a clock outputted to the microproces-
sor signal processing circuit (CPU) 26, based upon whether or
not the microwave transmitting and receiving unit 5 is
attached to the microprocessor signal processing unit 6.

[0286] The microprocessor signal processing unit interface
34, when the microwave transmitting and receiving unit 5 is
attached to the microprocessor signal processing unit 6, out-
puts the reception symbol clock from the demodulator
(DEM) 22 to the microprocessor signal processing circuit
(CPU) 26. At this time, the microprocessor signal processing
unit interface 34 controls the clock generator such that the
clock from a clock generator of the microprocessor signal
processing unit 6 is not outputted to the microprocessor signal
processing circuit (CPU) 26.

[0287] The microprocessor signal processing unit interface
34 is provided with a converting circuit (not shown). The
function of the converting circuit of the microprocessor signal
processing unit interface 34 is the same as the function of the
converting circuit of the microprocessor signal processing
unit interface 29 of the microprocessor signal processing unit
2 in the first embodiment.

[0288] The converting circuit of the microprocessor signal
processing unit interface 34, at the time of the reception,
carries out the signal level converting process and the parallel
bit converting process to the digital BB signal (the digital I
signal and the digital Q signal) from the microwave transmit-
ting and receiving unit 5 (the microwave transmitting and
receiving unit interface 31) in synchronization with the recep-
tion symbol clock from the demodulator (DEM) 22, and
outputs the processed reception digital BB signal (the digital
I signal and the digital Q signal) to the microprocessor signal
processing circuit (CPU) 26 in synchronization with the
reception symbol clock.

[0289] The converting circuit of the microprocessor signal
processing unit interface 34, at the time of the transmission,
carries out the signal level converting process and the parallel
bit converting process to the transmission digital BB signal
(the digital I signal and the digital Q signal) from the micro-
processor signal processing circuit (CPU) 26 in synchroniza-
tion with the reception symbol clock from the demodulator
(DEM) 22, and outputs the processed transmission digital BB
signal (the digital 1 signal and the digital Q signal) to the
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microwave transmitting and receiving unit interface 31 in
synchronization with the reception symbol clock.

[0290] Next, an operation when the data processing termi-
nal system in the third embodiment receives a signal will be
described. Description of the operation overlapped with the
first embodiment is omitted.

[0291] In the demodulator (DEM) 22, the reception IF sig-
nal from the band-pass filter (BPF) 56 is converted into the
analog I signal and the analog Q signal as the reception analog
BB signal, to be then outputted to the A/D converters 24-1 and
24-2. The reception symbol clock with the frequency of a
reception symbol contained in the reception analog BB signal
is recovered by the reception symbol clock recovering circuit
of'the demodulator (DEM) 22, to be then outputted to the A/D
converters 24-1 and 24-2, the D/A converters 25-1 and 25-2,
the microwave transmitting and receiving unit interface 31,
the microprocessor signal processing unit interface 34, and
the microprocessor signal processing circuit (CPU) 26.
[0292] In the A/D converters 24-1 and 24-2, the analog |
signal and the analog Q signal from the demodulator (DEM)
22 are sampled with the sampling clock synchronous with the
reception symbol clock, and are converted into the digital I
signal and the digital Q signal as the reception digital BB
signal, and is then outputted to the microwave transmitting
and receiving unit interface 31 in synchronization with the
reception symbol clock.

[0293] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 31, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
A/D converters 24-1 and 24-2 are subjected to the signal level
converting process and the parallel bit converting process in
synchronization with the reception symbol clock from the
demodulator (DEM) 22, and are outputted to the micropro-
cessor signal processing unit interface 34 in synchronization
with the reception symbol clock.

[0294] In the converting circuit of the microprocessor sig-
nal processing unit interface 34, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
microwave transmitting and receiving unit interface 31 is
subjected to the signal level converting process and the par-
allel bit converting process in synchronization with the recep-
tion symbol clock from the demodulator (DEM) 22, and is
outputted to the microprocessor signal processing circuit
(CPU) 26 in synchronization with the reception symbol
clock.

[0295] Based on a communication processing program
executed by the microprocessor signal processing circuit
(CPU) 26, the reception digital BB signal (the digital I signal
and the digital Q signal) from the microprocessor signal pro-
cessing unit interface 34 is subjected to an error correction
process, a decoding process, an identification data removing
process, Fourier transform, and a digital waveform shaping
processing in synchronized with the reception symbol clock
from the demodulator (DEM) 22, and is converted into the
reception data. The microprocessor signal processing circuit
(CPU) 26 processes the reception data based on an applica-
tion program (for example, an e-mail processing program).
[0296] Next, an operation when the data processing termi-
nal system in the third embodiment transmits a signal will be
described. Description of the operation overlapped with the
first embodiment is omitted.

[0297] After generating the transmission data based on the
application program (for example, the e-mail processing pro-
gram), the microprocessor signal processing circuit (CPU)
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26, carries out a redundant data adding process for the error
correction, an encoding process, an identification data adding
process, inverse Fourier transform, and a digital waveform
shaping processing to the transmission data based on the
communication processing program, in synchronization with
the reception symbol clock from the demodulator (DEM) 22,
to be converted into the transmission digital BB signal (the
digital I signal and the digital Q signal), and outputs the
converted transmission digital BB signal to the microproces-
sor signal processing unit interface 34 in synchronization
with the reception symbol clock.

[0298] In the converting circuit of the microprocessor sig-
nal processing unit interface 34, the transmission digital BB
signal (the digital I signal and the digital Q signal) from the
microprocessor signal processing circuit (CPU) 26 is sub-
jected to the signal level converting process and the parallel
bit converting process in synchronization with the reception
symbol clock from the demodulator (DEM) 22, and is out-
putted to the microwave transmitting and receiving unit inter-
face 31 in synchronization with the reception symbol clock.

[0299] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 31, the transmission digital
BB signal (the digital I signal and the digital Q signal) from
the microprocessor signal processing unit interface 34 is sub-
jected to the signal level converting process and the parallel
bit converting process in synchronization with the reception
symbol clock from the demodulator (DEM) 22, and is out-
putted to the D/A converters 25-1 and 25-2 in synchronization
with the reception symbol clock.

[0300] In the D/A converters 25-1 and 25-2, the transmis-
sion digital BB signal (the digital I signal and the digital Q
signal) from the microwave transmitting and receiving unit
interface 31 is converted into the transmission analog BB
signal (the analog I signal and the analog Q signal) in syn-
chronization with the reception symbol clock from the
demodulator (DEM) 22, and is outputted to the modulator
(MOD) 23 in synchronization with the reception symbol
clock.

[0301] In the modulator (MOD) 23, the transmission ana-
log BB signal (the analog I signal and the analog Q signal
from the D/A converters 25-1 and 25-2) is converted into the
transmission IF signals and then is outputted to the band-pass
filter (BPF) 62.

[0302] In the data processing terminal system in the third
embodiment, the A/D converters 24-1 and 24-2, the decoder
(DEC) 71, the D/A converters 25-1 and 25-2, the microwave
transmitting and receiving unit interface 31, the microproces-
sor signal processing unit interface 34, and the microproces-
sor signal processing circuit (CPU) 26 operate at a timing
synchronous with the reception symbol clock from the
demodulator (DEM) 22. For this reason, in the data process-
ing terminal system in the third embodiment, a timing adjust-
ing process is unnecessary that is carried out in the data
processing terminal system in the second conventional
example and the first embodiment. Therefore, in the data
processing terminal system in the third embodiment, a recep-
tion data buffer circuit, a transmission data buffer circuit, a
timing adjusting circuit, a function of monitoring data (sig-
nal), and an interrupt circuit are not necessary that are asso-
ciated with the timing adjusting process. Thus, the data pro-
cessing terminal system in the third embodiment realizes the
effect of the second embodiment in addition to the effect of
the first embodiment.
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[0303] Additionally, in the data processing terminal system
in the third embodiment, the modulation and demodulation
processing unit 83, at the time of the reception, converts a
reception intermediate frequency signal (reception IF signal)
as a reception modulation wave signal from the high-fre-
quency processing unit 21, into the reception digital BB sig-
nal to be outputted to the microprocessor signal processing
unit 6. At the time of the transmission, the modulation and
demodulation processing unit 83 converts the transmission
digital BB signal from the microprocessor signal processing
unit 6 into a transmission intermediate frequency signal
(transmission IF signal) as a transmission modulation wave
signal, to be outputted to the high-frequency processing unit
21. However, the present invention is not limited to the fore-
going. That is, it is also possible that the modulation and
demodulation processing unit 83, at the time of the reception,
converts the reception RF signal as the reception modulation
wave signal from the high-frequency processing unit 21 into
the reception digital BB signal, and outputs to the micropro-
cessor signal processing unit 6; and at the time of the trans-
mission, converts the transmission digital BB signal from the
microprocessor signal processing unit 6 into the transmission
RF signal as the transmission modulation wave signal, and
outputs the converted transmission RF signal to the high-
frequency processing unit 21.

[0304] Inthis case, in a modification of the data processing
terminal system in the third embodiment of the present inven-
tion, as shown in FIG. 12, the high-frequency processing unit
21 is provided with a duplexer (DUP) 52, the low noise
amplifier (LNA) 53, the band-pass filters (BPF) 54 and 60,
and the power amplifier (PA) 59.

[0305] The demodulator (DEM) converts the reception RF
signal from the band-pass filter (BPF) 54 into the reception
analog BB signal (the analog I signal and the analog Q sig-
nal), and outputs the converted reception analog BB signal to
the A/D converters 24-1 and 24-2.

[0306] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 generates (recovers) a reception sym-
bol clock having a frequency n times (n is an integer number)
larger than the frequency of reception symbol superimposed
on the reception analog BB signal, and outputs the generated
(recovered) reception symbol clock to the A/D converters
24-1 and 24-2, the D/A converters 25-1 and 25-2, the micro-
wave transmitting and receiving unit interface 31, the micro-
processor signal processing unit interface 34, and the micro-
processor signal processing circuit (CPU) 26.

[0307] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal; and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

Fourth Embodiment

[0308] FIG. 5 shows a configuration of a data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as a data processing terminal system
in the fourth embodiment of the present invention. In the data
processing terminal system in the fourth embodiment, in
addition to the effect of'the third embodiment, a symbol clock
synchronous with a reception symbol clock can be generated
in accordance with an application on a receiving side of the
symbol clock. In the fourth embodiment, description over-
lapped with the foregoing is omitted.
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[0309] The data processing terminal system in the fourth
embodiment has the antenna 51 connected to a network, a
microwave transmitting and receiving unit 7, and a micropro-
cessor signal processing unit 6. The antenna 51 and the micro-
wave transmitting and receiving unit 7 are transmitting and
receiving apparatus (communication apparatus). The micro-
processor signal processing unit 6 is a data processing termi-
nal. That is, the data processing terminal system in the fourth
embodiment has the microwave transmitting and receiving
unit 7 instead of the microwave transmitting and receiving
unit 5 of the data processing terminal system in the third
embodiment.

[0310] The data processing terminal system in the fourth
embodiment can be configured in such a manner that the
microprocessor signal processing unit 6 can be attached to
and detached from the microwave transmitting and receiving
unit 7. When the microwave transmitting and receiving unit 7
and the microprocessor signal processing unit 6 are separated,
the user can use the data processing terminal system in the
fourth embodiment as the data processing terminal, only with
the function of the microprocessor signal processing unit 6.
[0311] The microwave transmitting and receiving unit 7 is
provided with the high-frequency processing unit 21 and a
modulation and demodulation processing unit 84. The high-
frequency processing unit 21 is the same as that of the first
embodiment (see FIG. 2).

[0312] The modulation and demodulation processing unit
84 is provided with the demodulator (DEM) 22, the modula-
tor (MOD) 23, a baseband processing unit. The baseband
processing unit is provided with the analog/digital (A/D)
converters 24-1 and 24-2, the digital/analog (D/A) converters
25-1 and 25-2, the microwave transmitting and receiving unit
interface (I/F) 31, and a clock generator (CLOCK GEN) 35.
The demodulator (DEM) 22, the modulator (MOD) 23, the
A/D converters 24-1 and 24-2, the D/A converters 25-1 and
25-2, and the microwave transmitting and receiving unit inter-
face 31 are the same as those of the third embodiment (see
FIG. 4). That is, the modulation and demodulation processing
unit 84 is further provided with the clock generator 35 in
addition to the configuration of the modulation and demodu-
lation processing unit 83 in the third embodiment.

[0313] The demodulator (DEM) 22 of the modulation and
demodulation processing unit 84 is provided with a carrier-
wave recovering circuit (not shown) and a reception symbol
clock recovering circuit (not shown). The carrier-wave recov-
ering circuit of the demodulator (DEM) 22 of the modulation
and demodulation processing unit 84 is the same as the car-
rier-wave recovering circuit of the demodulator (DEM) 22 of
the modulation and demodulation processing unit 81 in the
first embodiment.

[0314] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 has a different output destination of a
reception symbol clock from the reception symbol clock
recovering circuit of the demodulator (DEM) 22 of the modu-
lation and demodulation processing unit 83 in the third
embodiment. The reception symbol clock recovering circuit
generates (recovers) a reception symbol clock having a fre-
quency n times (nis an integer number) larger than a reception
symbol frequency superimposed on the reception analog BB
signal, and outputs the generated (recovered) reception sym-
bol clock to the clock generator 35.

[0315] As the clock generator 35, a frequency divider cir-
cuit and a PLL (Phase Locked Loop) circuit may be used.
Based upon the reception symbol clock from the demodulator
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(DEM) 22, the clock generator 35 generates secondary recep-
tion symbol clocks, and outputs the generated secondary
reception symbol clocks to the A/D converters 24-1 and 24-2,
the D/A converters 25-1 and 25-2, the microwave transmit-
ting and receiving unit interface 31, a microprocessor signal
processing unit interface 34, and a microprocessor signal
processing circuit (CPU) 26. Although the secondary recep-
tion symbol clocks are synchronous with the reception sym-
bol clock, the secondary reception symbol clocks have fre-
quencies different from a frequency of the reception symbol
clock.

[0316] When the A/D converters 24-1 and 24-2 carries out
4-times oversampling (n=4) for conversion of the reception
analog BB signal into the reception digital BB signal, the
clock generator 35 generates the secondary reception symbol
clock having a frequency 4 times larger than the reception
symbol frequency, and outputs the generated secondary
reception symbol clock to the A/D converters 24-1 and 24-2.
When a transmission symbol frequency used when the D/A
converters 25-1 and 25-2 convert the transmission digital BB
signal into the transmission analog BB signal is one-tenth of
a frequency of the reception symbol clock, the clock genera-
tor 35 generates the secondary reception symbol clock having
a frequency that is one-tenth of the reception symbol fre-
quency, and outputs the generated secondary reception sym-
bol clock to the D/A converters 25-1 and 25-2. Thus, in the
data processing terminal system in the fourth embodiment,
the secondary reception symbol clock synchronous with the
reception symbol clock can be generated in accordance with
an application on the receiving side of the second reception
symbol clock, in addition to the effect of the third embodi-
ment.

[0317] Next, an operation when the data processing termi-
nal system in the fourth embodiment receives a signal will be
described. Description of the operation overlapped with the
third embodiment is omitted.

[0318] In the demodulator (DEM) 22, the reception IF sig-
nal from the band-pass filter (BPF) 56 is converted into the
analog I signal and the analog Q signal as the reception analog
BB signal, to be outputted to the A/D converters 24-1 and
24-2. A primary reception symbol clock with the frequency of
a reception symbol contained in the reception analog BB
signal is recovered by the reception symbol clock recovering
circuit of the demodulator (DEM) 22, to be then outputted to
the clock generator 35. The clock generator 35 inputs the
primary reception symbol clock, generates the secondary
reception symbol clocks, and outputs the generated second-
ary reception symbol clocks to the A/D converters 24-1 and
24-2, the D/A converters 25-1 and 25-2, the microwave trans-
mitting and receiving unit interface 31, the microprocessor
signal processing unit interface 34, and the microprocessor
signal processing circuit (CPU) 26.

[0319] In the A/D converters 24-1 and 24-2, the analog |
signal and the analog Q signal from the demodulator (DEM)
22 are sampled with a sampling clock synchronous with the
secondary reception symbol clock from the clock generator
35, and are converted into the digital I signal and the digital Q
signal as the reception digital BB signal, to be then outputted
to the microwave transmitting and receiving unit interface 31.
[0320] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 31, the reception digital BB
signal (the digital I signal and the digital Q signal from the
A/D converters 24-1 and 24-2) is subjected to the signal level
converting process and the parallel bit converting process in
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synchronization with the secondary reception symbol clock
from the clock generator 35, and then is outputted to the
microprocessor signal processing unit interface 34 in syn-
chronization with the secondary reception symbol clock.
[0321] In the converting circuit of the microprocessor sig-
nal processing unit interface 34, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
microwave transmitting and receiving unit interface 31 is
subjected to the signal level converting process and the par-
allel bit converting process in synchronization with the sec-
ondary reception symbol clock from the clock generator 35,
and is then outputted to the microprocessor signal processing
circuit (CPU) 26 in synchronization with the secondary
reception symbol clock.

[0322] Inthe communication processing program executed
by the microprocessor signal processing circuit (CPU) 26, the
reception digital BB signal (the digital I signal and the digital
Q signal) from the microprocessor signal processing unit
interface 34 is subjected to an error correction process, a
decoding process, an identification data removing process,
Fourier transform, and a digital waveform shaping processing
in synchronization with the secondary reception symbol
clock from the clock generator 35, and then is converted into
the reception data in synchronization with the secondary
reception symbol clock. The microprocessor signal process-
ing circuit (CPU) 26 processes the reception data based on an
application program (for example, an e-mail processing pro-
gram).

[0323] Next, an operation when the data processing termi-
nal system in the fourth embodiment transmits a signal will be
described. The description of the operation overlapped with
the third embodiment is omitted.

[0324] After generating the transmission data based on the
application program (for example, the e-mail processing pro-
gram), the microprocessor signal processing circuit (CPU)
26, carries out a redundant data adding process for the error
correction, an encoding process, an identification data adding
process, inverse Fourier transform, and a digital waveform
shaping processing, to the transmission data based on a com-
munication processing program in synchronization with the
secondary reception symbol clock from the clock generator
35, to convert the transmission data into the transmission
digital BB signal (the digital I signal and the digital Q signal);
and outputs the converted transmission digital BB signal to
the microprocessor signal processing unit interface 34.
[0325] In the converting circuit of the microprocessor sig-
nal processing unit interface 34, the transmission digital BB
signal (the digital I signal and the digital Q signal) from the
microprocessor signal processing circuit (CPU) 26 is sub-
jected to the signal level converting process and the parallel
bit converting process in synchronization with the secondary
reception symbol clock from the clock generator 35, and is
then outputted to the microwave transmitting and receiving
unitinterface 31 in synchronization with the secondary recep-
tion symbol clock.

[0326] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 31, the transmission digital
BB signal (the digital I signal and the digital Q signal) from
the microprocessor signal processing unit interface 34 is sub-
jected to the signal level converting process and the parallel
bit converting process in synchronization with the secondary
reception symbol clock from the clock generator 35, and is
then outputted to the D/A converters 25-1 and 25-2 in syn-
chronization with the secondary reception symbol clock.
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[0327] Inthe D/A converters 25-1 and 25-2, the transmis-
sion digital BB signal (the digital I signal and the digital Q
signal) from the microwave transmitting and receiving unit
interface 31 is converted into the transmission analog BB
signal (the analog I signal and the analog Q signal) in syn-
chronization with the secondary reception symbol clock from
the clock generator 35, to be then outputted to the modulator
(MOD) 23.

[0328] In the modulator (MOD) 23, the transmission ana-
log BB signal (the analog I signal and the analog Q signal
from the D/A converters 25-1 and 25-2) is converted into the
transmission IF signals, to be then outputted to the band-pass
filter (BPF) 62.

[0329] In the data processing terminal system in the fourth
embodiment, in addition to the effect of the third embodi-
ment, the secondary reception symbol clock synchronous
with the reception symbol clock can be generated in accor-
dance with an application on a receiving side of the secondary
reception symbol clock.

[0330] Additionally, in the data processing terminal system
in the fourth embodiment, the modulation and demodulation
processing unit 84, at the time of the reception, converts a
reception intermediate frequency signal (reception IF signal)
as a reception modulation wave signal from the high-fre-
quency processing unit 21, into the reception digital BB sig-
nal, and outputs the converted reception digital BB signal to
the microprocessor signal processing unit 6; and at the time of
the transmission, converts the transmission digital BB signal
from the microprocessor signal processing unit 6 into a trans-
mission intermediate frequency signal (transmission IF sig-
nal) as a transmission modulation wave signal, and outputs
the converted transmission IF signal to the high-frequency
processing unit 21. However, the present invention is not
limited to the foregoing. That is, it is also possible that the
modulation and demodulation processing unit 84, at the time
of the reception, converts the reception RF signal as the
reception modulation wave signal from the high-frequency
processing unit 21, into the reception digital BB signal, and
outputs the converted reception digital BB signal to the
microprocessor signal processing unit 6; and at the time of the
transmission, converts the transmission digital BB signal
from the microprocessor signal processing unit 6 into the
transmission RF signal, and outputs the converted transmis-
sion RF signal to the high-frequency processing unit 21.
[0331] Inthis case, in a modification of the data processing
terminal system in the fourth embodiment of the present
invention, as shown in FIG. 13, the high-frequency process-
ing unit 21 is provided with a duplexer (DUP) 52, the low
noise amplifier (LNA) 53, the band-pass filters (BPF) 54 and
60, and the power amplifier (PA) 59.

[0332] The demodulator (DEM) 22 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0333] A reception symbol clock recovering circuit of the
demodulator (DEM) 22 generates (recovers) a reception sym-
bol clock having a frequency larger n times (n is an integer
number) than the frequency of a reception symbol superim-
posed on the reception analog BB signal, and outputs the
generated (recovered) reception symbol clock to the clock
generator 35. The A/D converters 24-1 and 24-2, the D/A
converters 25-1 and 25-2, the microwave transmitting and
receiving unit interface 31, the microprocessor signal pro-
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cessing unit interface 34, and the microprocessor signal pro-
cessing circuit (CPU) 26 operate in synchronization with the
secondary reception symbol clock from the clock generator
35.

[0334] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal; and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

[0335] Additionally, in the data processing terminal system
in the fourth embodiment of the present invention, as shown
in FIG. 18, the data processing terminal system in the fourth
embodiment can be applied to the data processing terminal
system in the second embodiment.

[0336] The data processing terminal system in the fourth
embodiment has a microprocessor signal processing unit 4 in
the second embodiment, instead of the microprocessor signal
processing unit 6. As mentioned above, the microprocessor
signal processing unit 4 is provided with a microprocessor
signal processing unit interface 47 and a microprocessor sig-
nal processing circuit (CPU) 48. In the data processing ter-
minal system in the fourth embodiment, the microwave trans-
mitting and receiving unit 7 is provided with a modulation
and demodulation processing unit 84' instead of the modula-
tion and demodulation processing unit 84. The modulation
and demodulation processing unit 84' is provided with the
demodulator (DEM) 22, the modulator (MOD) 23, and a
baseband processing unit. The baseband processing unit is
provided with the A/D converters 24-1 and 24-2, the D/A
converters 25-1 and 25-2, the decoder (DEC) 71, the encoder
(ENC) 72, a microwave transmitting and receiving unit inter-
face 46, and the clock generator 35.

[0337] In this case, the clock generator 35 generates the
secondary reception symbol clock based upon the primary
reception symbol clock from the demodulator (DEM) 22, and
outputs the generated secondary reception symbol clock to
the A/D converters 24-1 and 24-2, the D/A converters 25-1
and 25-2, the decoder (DEC) 71, the encoder (ENC) 72, the
microwave transmitting and receiving unit interface 46, the
microprocessor signal processing unit interface 47, and the
microprocessor signal processing circuit (CPU) 48 that are
the receiving sides of the secondary reception symbol clock.
The A/D converters 24-1 and 24-2, the D/A converters 25-1
and 25-2, the decoder (DEC) 71, the encoder (ENC) 72, the
microwave transmitting and receiving unit interface 46, the
microprocessor signal processing unit interface 47, and the
microprocessor signal processing circuit (CPU) 48 operate in
synchronization with the secondary reception symbol clock
from the clock generator 35.

[0338] Also, in the data processing terminal system in the
fourth embodiment, the modulation and demodulation pro-
cessing unit 84, at the time of the reception, converts a recep-
tion intermediate frequency signal (reception IF signal) as a
reception modulation wave signal from the high-frequency
processing unit 21, into the reception data, and outputs the
converted reception data to the microprocessor signal pro-
cessing unit 4; and at the time of the transmission, converts
the transmission data from the microprocessor signal pro-
cessing unit 4 into a transmission intermediate frequency
signal (transmission IF signal) as a transmission modulation
wave signal, and outputs the converted transmission IF signal
to the high-frequency processing unit 21. However, the
present invention is not limited to the foregoing. That is, it is
also possible that the modulation and demodulation process-
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ing unit 84', at the time of the reception, converts the reception
RF signal as the reception modulation wave signal from the
high-frequency processing unit 21, into the reception data,
and outputs the converted reception data to the microproces-
sor signal processing unit 4; and at the time of the transmis-
sion, converts the transmission data from the microprocessor
signal processing unit 4 into the transmission RF signal as the
transmission modulation wave signal, and outputs the con-
verted transmission RF signal to the high-frequency process-
ing unit 21.

[0339] Inthis case, in a modification of the data processing
terminal system in the fourth embodiment of the present
invention, as shown in FIG. 23, the high-frequency process-
ing unit 21 is provided with the duplexer (DUP) 52, the low
noise amplifier (LNA) 53, the band-pass filters (BPF) 54 and
60, and the power amplifier (PA) 59.

[0340] The demodulator (DEM) 22 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0341] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 generates (recovers) a primary sym-
bol clock having a frequency n times (n is an integer number)
larger than the reception symbol frequency superimposed on
the reception analog BB signal, and outputs the generated
(recovered) primary symbol clock to the clock generator 35.
The A/D converters 24-1 and 24-2, the D/A converters 25-1
and 25-2, the decoder (DEC) 71, the encoder (ENC) 72, the
microwave transmitting and receiving unit interface 46, the
microprocessor signal processing unit interface 47, and the
microprocessor signal processing circuit (CPU) 48 operate in
synchronization with the secondary reception symbol clock
from the clock generator 35.

[0342] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal; and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

Fifth Embodiment

[0343] FIG. 6 shows a configuration of the data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as a data processing terminal system
in the fifth embodiment of the present invention. In the data
processing terminal system in the fifth embodiment, in addi-
tion to the effect of the third embodiment, even if the recep-
tion symbol clock is not outputted from the microwave trans-
mitting and receiving unit to the microprocessor signal
processing unit, a microprocessor signal processing circuit
(CPU) operate at all times without switching a source of a
clock outputted to the microprocessor signal processing cir-
cuit (CPU) in the microprocessor signal processing unit. In
the fifth embodiment, the description overlapped with the
foregoing is omitted.

[0344] The data processing terminal system in the fifth
embodiment has the antenna 51 connected to a network, a
microwave transmitting and receiving unit 9, and a micropro-
cessor signal processing unit 10. The antenna 51 and the
microwave transmitting and receiving unit 9 are a transmit-
ting and receiving apparatus (communication apparatus). The
microprocessor signal processing unit 10 is a data processing
terminal. Thatis, in the data processing terminal system in the
fifth embodiment, the microwave transmitting and receiving
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unit 9 and the microprocessor signal processing unit 10 are
provided instead of the microwave transmitting and receiving
unit 5 and the microprocessor signal processing unit 6 of the
data processing terminal system in the third embodiment.
[0345] The microwave transmitting and receiving unit 9 is
provided with the high-frequency processing unit 21 and a
modulation and demodulation processing unit 85. The high-
frequency processing unit 21 is the same as that of the first
embodiment (se FIG. 2).

[0346] The modulation and demodulation processing unit
85 is provided with the demodulator (DEM) 22, the modula-
tor (MOD) 23, and a baseband processing unit. The baseband
processing unit is provided with the analog/digital (A/D)
converters 24-1 and 24-2, the digital/analog (D/A) converters
25-1 and 25-2, and the microwave transmitting and receiving
unit interface (I/F) 31. The demodulator (DEM) 22, the
modulator (MOD) 23, the A/D converters 241 and 24-2, the
D/A converters 25-1 and 25-2, and the microwave transmit-
ting and receiving unit interface 31 are the same as those of
the third embodiment (see FIG. 4).

[0347] Themicroprocessor signal processing unit 10 is pro-
vided with the microprocessor signal processing unit inter-
face (I/F) 34, a microprocessor signal processing circuit
(CPU) 26, and a clock generator (CLOCK GEN) 36. The
microprocessor signal processing unit interface 34 and the
microprocessor signal processing circuit 26 are the same as
those of the third embodiment (see FIG. 4).

[0348] The data processing terminal system in the fifth
embodiment can be configured in such a manner that the
microwave transmitting and receiving unit 9 can be attached
to and detached from the microprocessor signal processing
unit 10. Even when the microwave transmitting and receiving
unit 9 and the microprocessor signal processing unit 10 are
separated, it is possible that the microprocessor signal pro-
cessing circuit (CPU) 26 executes a general program (not
shown) for spreadsheet processing and word-processing,
which does not use a microwave transmitting and receiving
function, from among a plurality of programs stored in a
memory in synchronization with a clock described later from
the clock generator 36, and carries out the general data pro-
cessing (processing in which only the function of the data
processing terminal is used) in synchronization with the
clock. In other words, the user can use the data processing
terminal system in the fifth embodiment as the data process-
ing terminal, only with the function of the microprocessor
signal processing unit 10.

[0349] The demodulator (DEM) 22 of the modulation and
demodulation processing unit 85 is provided with a carrier-
wave recovering circuit (not shown) and a reception symbol
clock recovering circuit (not shown). The carrier-wave recov-
ering circuit of the demodulator (DEM) 22 of the modulation
and demodulation processing unit 85 is the same as the car-
rier-wave recovering circuit of the demodulator (DEM) 22 of
the modulation and demodulation processing unit 81 in the
first embodiment.

[0350] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 has a different output destination of a
reception symbol clock from the demodulator (DEM) 22 of
the modulation and demodulation processing unit 83 in the
third embodiment. The reception symbol clock recovering
circuit generates (recovers) a reception symbol clock having
a frequency n times (n is an integer number) larger than the
frequency of a reception symbol superimposed on the recep-
tion analog BB signal, and outputs the generated (recovered)
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reception symbol clock to the A/D converters 24-1 and 24-2,
the D/A converters 25-1 and 25-2, the microwave transmit-
ting and receiving unit interface 31, the microprocessor signal
processing unit interface 34, and the clock generator 36.

[0351] As the clock generator 36, a frequency divider cir-
cuit and a PLL (Phase Locked Loop) circuit may be used. The
clock generator 36 inputs the reception symbol clock from the
demodulator (DEM) 22 as a primary clock, and the PLL
circuit generates a secondary clock synchronous with the
primary clock, and outputs the generated secondary clock to
the microprocessor signal processing circuit (CPU) 26. When
there is no primary clock, the clock generator 36 self-oscil-
lates, and outputs the secondary clock to the microprocessor
signal processing circuit (CPU) 26.

[0352] Next, an operation when the data processing termi-
nal system in the fifth embodiment receives a signal will be
described. The description of the operation overlapped with
the third embodiment is omitted.

[0353] In the demodulator (DEM) 22, the reception IF sig-
nal from the band-pass filter (BPF) 56 is converted into the
analog I signal and the analog Q signal as the reception analog
BB signal, to be then outputted to the A/D converters 24-1 and
24-2. The reception symbol clock synchronous with the cycle
of a reception symbol contained in the reception analog BB
signal is recovered by the reception symbol clock recovering
circuit of the demodulator (DEM) 22, and the recovered
reception symbol clock is outputted to the A/D converters
24-1 and 24-2, the D/A converters 25-1 and 25-2, the micro-
wave transmitting and receiving unit interface 31, the micro-
processor signal processing unit interface 34, and the clock
generator 36. The clock generator 36 generates the secondary
clock synchronous with the reception symbol clock (primary
clock) from the demodulator (DEM) 22, and outputs the
generated secondary clock to the microprocessor signal pro-
cessing circuit (CPU) 26.

[0354] Based on a communication processing program
executed by the microprocessor signal processing circuit
(CPU) 26, the reception digital BB signal (the digital I signal
and the digital Q signal) from the microprocessor signal pro-
cessing unit interface 34 is subjected to an error correction
process, a decoding process, an identification data removing
process, Fourier transform, and a digital waveform shaping
processing in synchronization with the secondary clock from
the clock generator 36, to then be converted into the reception
data. The microprocessor signal processing circuit (CPU) 26
processes the reception data based on an application program
(for example, an e-mail processing program).

[0355] Next, an operation when the data processing termi-
nal system in the fifth embodiment transmits a signal will be
described. The description of the operation overlapped with
the third embodiment is omitted.

[0356] After generating the transmission data based on the
application program (for example, the e-mail processing pro-
gram), the microprocessor signal processing circuit (CPU)
26, carries out a redundant data adding process for the error
correction, an encoding process, an identification data adding
process, inverse Fourier transform, and a digital waveform
shaping processing to the transmission data based on the
communication processing program, in synchronization with
the secondary clock from the clock generator 36, to then be
converted into the transmission digital BB signal (the digital
1 signal and the digital Q signal); and outputs the converted
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transmission digital BB signal to the microprocessor signal
processing unit interface 34 in synchronization with the sec-
ondary clock.

[0357] In the data processing terminal system in the fifth
embodiment, in case of a reception stop or if the microwave
transmitting and receiving unit 9 and the microprocessor
signal processing unit 10 are separated for a some reason, the
microprocessor signal processing unit 10 cannot input the
reception symbol clock (primary clock). Even in this case,
through the self-oscillation of the PLL circuit of the clock
generator 36, the secondary clock is outputted to the micro-
processor signal processing circuit (CPU) 26. For this reason,
even when the microwave transmitting and receiving unit 9 is
attached to the microprocessor signal processing unit 10, or
when the microwave transmitting and receiving unit 9 and the
microprocessor signal processing unit 10 are separated, the
microprocessor signal processing circuit (CPU) 26 operates
at a timing synchronous with the secondary clock from the
clock generator 36. Thus, in addition to the effect of the third
embodiment, even when the reception symbol clock is not
outputted from the microwave transmitting and receiving unit
9 to the microprocessor signal processing unit 10 in the data
processing terminal system in the fifth embodiment, the
source of the clock outputted to the microprocessor signal
processing circuit (CPU) 26 in the microprocessor signal
processing unit 10 does not need to be switched, and the
microprocessor signal processing circuit (CPU) 26 operates
at all times.

[0358] Inthis embodiment, the clock generator 36 supplies
the secondary clock synchronous with the reception symbol
clock as the primary clock, to the microprocessor signal pro-
cessing circuit (CPU) 26. However, the clock generator 36
can supply the secondary clock having a frequency different
from the frequency of the reception symbol clock, to the
microprocessor signal processing circuit (CPU) 26. Conse-
quently, in the data processing terminal system in the fifth
embodiment, it is easy to change an operating frequency, by
lowering the operating frequency of the microprocessor sig-
nal processing circuit (CPU) 26 at the time of a low-power
mode, for example.

[0359] Additionally, in the data processing terminal system
in the fifth embodiment, the modulation and demodulation
processing unit 85, at the time of the reception, converts a
reception intermediate frequency signal (reception IF signal)
as a reception modulation wave signal from the high-fre-
quency processing unit 21, into the reception digital BB sig-
nal, and outputs the converted reception digital BB signal to
the microprocessor signal processing unit 10; and at the time
of the transmission, converts the transmission digital BB
signal from the microprocessor signal processing unit 10 into
a transmission intermediate frequency signal (transmission
IF signal) as a transmission modulation wave signal, and
outputs the converted transmission IF signal to the high-
frequency processing unit 21. However, the present invention
is not limited to the foregoing. That is, it is also possible that
the modulation and demodulation processing unit 85, at the
time of the reception, converts the reception RF signal as the
reception modulation wave signal from the high-frequency
processing unit 21 into the reception digital BB signal, and
outputs the converted reception digital BB signal to the
microprocessor signal processing unit 10; and at the time of
the transmission, converts the transmission digital BB signal
from the microprocessor signal processing unit 10 into the
transmission RF signal as the transmission modulation wave
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signal, and outputs the converted transmission RF signal to
the high-frequency processing unit 21.

[0360] Inthis case, in a modification of the data processing
terminal system in the fiftth embodiment of the present inven-
tion, as shown in FIG. 14, the high-frequency processing unit
21 is provided with the duplexer (DUP) 52, the low noise
amplifier (LNA) 53, the band-pass filters (BPF) 54 and 60,
and the power amplifier (PA) 59.

[0361] The demodulator (DEM) 22 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0362] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 generates (recovers) a reception sym-
bol clock having a frequency n times (n is an integer number)
larger than the frequency of areception symbol superimposed
on the reception analog BB signal, and outputs the generated
(recovered) reception symbol clock to the A/D converters
24-1 and 24-2, the D/A converters 25-1 and 25-2, the micro-
wave transmitting and receiving unit interface 31, the micro-
processor signal processing unit interface 34, and the clock
generator 36. The A/D converters 24-1 and 24-2, the D/A
converters 25-1 and 25-2, the microwave transmitting and
receiving unit interface 31, the microprocessor signal pro-
cessing unit interface 34, and the clock generator 36 operate
in synchronization with the reception symbol clock from the
demodulator (DEM) 22. The microprocessor signal process-
ing circuit (CPU) 48 operates in synchronization with the
secondary reception symbol clock from the clock generator
36.

[0363] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal; and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

[0364] Also, in the data processing terminal system in the
fifth embodiment of the present invention, as shown in FIG.
19, the data processing terminal system in the fifth embodi-
ment can be applied to the data processing terminal system in
the second embodiment.

[0365] The data processing terminal system in the fifth
embodiment has a microprocessor signal processing unit 10'
instead of the microprocessor signal processing unit 10. The
microprocessor signal processing unit 10" is provided with the
microprocessor signal processing unit interface 47 and a
microprocessor signal processing circuit (CPU) 48 of the
microprocessor signal processing unit 4 in the second
embodiment, and the clock generator 36 mentioned above. In
the data processing terminal system in the fifth embodiment,
the microwave transmitting and receiving unit 9 is provided
with a modulation and demodulation processing unit 85'
instead of the modulation and demodulation processing unit
85. The modulation and demodulation processing unit 85' is
provided with the demodulator (DEM) 22, the modulator
(MOD) 23, and the baseband processing unit. The baseband
processing unit is provided with the A/D converters 24-1 and
24-2, the D/A converters 25-1 and 25-2, the decoder (DEC)
71, the encoder (ENC) 72, and the microwave transmitting
and receiving unit interface 46.

[0366] In this case, the reception symbol clock recovering
circuit of the demodulator (DEM) 22 generates (recovers) a
reception symbol clock having a frequency n times (n is an
integer number) larger than the frequency of the reception
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symbol superimposed on the reception analog BB signal gen-
erated in the demodulator (DEM) 22, and outputs the gener-
ated (recovered) reception symbol clock to the A/D convert-
ers 24-1 and 24-2, the D/A converters 25-1 and 25-2, the
decoder (DEC) 71, the encoder (ENC) 72, the microwave
transmitting and receiving unit interface 46, the microproces-
sor signal processing unit interface 47, and the clock genera-
tor 36. The A/D converters 24-1 and 24-2, the D/A converters
25-1 and 25-2, the decoder (DEC) 71, the encoder (ENC) 72,
the microwave transmitting and receiving unit interface 46,
the microprocessor signal processing unit interface 47, and
the clock generator 36 operate in synchronization with the
reception symbol clock from the demodulator (DEM) 22. The
microprocessor signal processing circuit (CPU) 48 operates
in synchronization with the secondary reception symbol
clock from the clock generator 36.

[0367] Also, in the data processing terminal system in the
fifth embodiment, the modulation and demodulation process-
ing unit 85', at the time of the reception, converts a reception
intermediate frequency signal (reception IF signal) as a
reception modulation wave signal from the high-frequency
processing unit 21, into the reception data, and outputs the
converted reception data to the microprocessor signal pro-
cessing unit 10'; and at the time of the transmission, converts
the transmission data from the microprocessor signal pro-
cessing unit 10' into a transmission intermediate frequency
signal (transmission IF signal) as a transmission modulation
wave signal, and outputs the converted transmission IF signal
to the high-frequency processing unit 21. However, the
present invention is not limited to the foregoing. That is, it is
also possible that the modulation and demodulation process-
ing unit 85', at the time of the reception, converts the reception
RF signal as the reception modulation wave signal from the
high-frequency processing unit 21 into the reception data, and
outputs the converted reception data to the microprocessor
signal processing unit 10'; and at the time of the transmission,
converts the transmission data from the microprocessor sig-
nal processing unit 10' into the transmission RF signal as the
transmission modulation wave signal, and outputs the con-
verted transmission RF signal to the high-frequency process-
ing unit 21.

[0368] Inthis case, in a modification of the data processing
terminal system in the fiftth embodiment of the present inven-
tion, as shown in FIG. 24, the high-frequency processing unit
21 is provided with the duplexer (DUP) 52, the low noise
amplifier (LNA) 53, the band-pass filters (BPF) 54 and 60,
and the power amplifier (PA) 59.

[0369] The demodulator (DEM) 22 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0370] Thereceptionsymbol clock recovering circuit of the
demodulator (DEM) 22 generates (recovers) a reception sym-
bol clock having a frequency n times (n is an integer number)
larger than the frequency of the reception symbol superim-
posed on the reception analog BB signal, and outputs the
generated (recovered) reception symbol clock to the A/D
converters 24-1 and 24-2, the D/A converters 25-1 and 25-2,
the decoder (DEC) 71, the encoder (ENC) 72, the microwave
transmitting and receiving unit interface 46, the microproces-
sor signal processing unit interface 47, and the clock genera-
tor 36. The A/D converters 24-1 and 24-2, the D/A converters
25-1 and 25-2, the decoder (DEC) 71, the encoder (ENC) 72,
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the microwave transmitting and receiving unit interface 46,
the microprocessor signal processing unit interface 47, and
the clock generator 36 operate in synchronization with the
reception symbol clock from the demodulator (DEM) 22. The
microprocessor signal processing circuit (CPU) 48 operates
in synchronization with the secondary reception symbol
clock from the clock generator 36.

[0371] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signals; and outputs the converted
transmission RF signals to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

Sixth Embodiment

[0372] FIG. 7 shows a configuration of a data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as a data processing terminal system
in the sixth embodiment of the present invention. In the data
processing terminal system in the sixth embodiment, in addi-
tion to the effect of the fourth embodiment, it is possible to
simplify the carrier-wave recovering circuit for regenerating
the carrier wave and the reception symbol clock recovering
circuit for regenerating the reception symbol clock, and to
improve phase noise of the recovered carrier wave and the
reception symbol clock. In the sixth embodiment, the descrip-
tion overlapped with the foregoing is omitted.

[0373] The data processing terminal system in the sixth
embodiment is provided with the antenna 51 connected to a
network, a microwave transmitting and receiving unit 11, and
a microprocessor signal processing unit 6. The antenna 51
and the microwave transmitting and receiving unit 11 are a
transmitting and receiving apparatus (communication appa-
ratus). The microprocessor signal processing unit 6 is a data
processing terminal. That is, the data processing terminal
system in the sixth embodiment has the microwave transmit-
ting and receiving unit 11 instead of the microwave transmit-
ting and receiving unit 7 of the data processing terminal
system in the fourth embodiment. The data processing termi-
nal system in the sixth embodiment can be configured in such
a manner that the microwave transmitting and receiving unit
11 can be attached to and detached from the microprocessor
signal processing unit 6. When the microwave transmitting
and receiving unit 11 and the microprocessor signal process-
ing unit 6 are separated, the user can use the data processing
terminal system in the sixth embodiment as the data process-
ing terminal, only with the function of the microprocessor
signal processing unit 6.

[0374] The microwave transmitting and receiving unit 11 is
provided with a high-frequency processing unit 37 and a
modulation and demodulation processing unit 86.

[0375] The high-frequency processing unit 37, at the time
of'the reception, converts the reception RF signal received by
the antenna 51 into a reception intermediate frequency signal
(reception IF signal); and outputs the converted reception IF
signal to the modulation and demodulation processing unit
86. The high-frequency processing unit 37, at the time of the
transmission, converts the transmission IF signal from the
modulation and demodulation processing unit 86 into the
transmission RF signal, and transmits the converted transmis-
sion RF signal through the antenna 51.

[0376] The modulation and demodulation processing unit
86, at the time of the reception, converts the reception IF
signal from the high-frequency processing unit 37 into a
reception digital baseband signal (reception digital BB sig-
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nal), and outputs the converted reception digital BB signal to
the microprocessor signal processing unit 6. The modulation
and demodulation processing unit 86, at the time of the trans-
mission, converts a transmission digital baseband signal
(transmission digital BB signal) into the transmission IF sig-
nal, and outputs the converted transmission IF signal to the
high-frequency processing unit 37.

[0377] The high-frequency processing unit 37 is provided
with the duplexer (DUP) 52, the low noise amplifier (LNA)
53, the band-pass filters (BPF) 54, 56, 60, and 62, frequency
converters (CONV) 40 and 61, the local oscillators (OSC) 57
and 58, and the power amplifier (PA) 59. The duplexer (DUP)
52, the low noise amplifier (LNA) 53, the band-pass filters
(BPF) 54, 56, 60, and 62, the frequency converter (CONV)
61, the local oscillators (OSC) 57 and 58, and the power
amplifier (PA) 59 are the same as those in the first embodi-
ment (see FIG. 2). That is, the high-frequency processing unit
37 is provided with the frequency converter (CONV) 40
instead of the frequency converter (CONV) 55 of a micro-
wave transmitting and receiving unit 1 in the first embodi-
ment.

[0378] The modulation and demodulation processing unit
86 is provided with a demodulator (DEM) 38, the modulator
(MOD) 23, and a baseband processing unit. The baseband
processing unit is provided with the analog/digital (A/D)
converters 24-1 and 24-2, the digital/analog (D/A) converters
25-1 and 25-2, the microwave transmitting and receiving unit
interface (I/F) 31, and a clock generator (CLOCK GEN) 39.
The modulator (MOD) 23, the A/D converters 24-1 and 24-2,
the D/A converters 25-1 and 25-2, and the microwave trans-
mitting and receiving unit interface 31 are the same as those
of the fourth embodiment (see FIG. 5). That is, the modula-
tion and demodulation processing unit 86 is provided with the
demodulator (DEM) 38 and the clock generator 39 instead of
the demodulator (DEM) 22 and the clock generator 35 of the
modulation and demodulation processing unit 84 in the fourth
embodiment.

[0379] The frequency converter (CONV) 40 mixes a recep-
tion RF signal from which an undesired frequency compo-
nent is removed by the band-pass filter (BPF) 54 with a local
oscillation signal generated by the local oscillator (OSC) 57;
converts the mixed reception RF signal into a reception inter-
mediate frequency signal (reception IF signal); and outputs
the converted reception IF signal to the demodulator (DEM)
38 of the modulation and demodulation processing unit 86
through the band-pass filter (BPF) 56.

[0380] The frequency converter (CONV) 40 generates (ex-
tracts) a reference phase signal superimposed on the recep-
tion RF signal from the band-pass filter (BPF) 54, and outputs
the generated (extracted) reference phase signal to the clock
generator 39.

[0381] The clock generator 39 is provided with a reception
symbol clock recovering circuit (not shown).

[0382] Based upon the reference phase signal from the
frequency converter (CONV) 40, the clock generator 39 gen-
erates (recovers) a reception symbol clock having a frequency
n times (n is an integer number) larger than a reception sym-
bol frequency, and outputs the generated (recovered) recep-
tion symbol clock to the A/D converters 24-1 and 24-2, the
D/A converters 25-1 and 25-2, the microwave transmitting
and receiving unit interface 31, a microprocessor signal pro-
cessing unit interface 34, and a microprocessor signal pro-
cessing circuit (CPU) 26. The reception symbol clock is syn-
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chronous with the reference phase signal, and has a frequency
different from the frequency of the reference phase signal.
[0383] Also, the clock generator is provided with a carrier-
wave recovering circuit (not shown).

[0384] Based upon the reference phase signal from the
frequency converter (CONV) 40, the clock generator 39 gen-
erates (recovers) a carrier wave, and outputs the generated
(recovered) carrier wave to the demodulator (DEM) 38. The
carrier wave is synchronous with the reference phase signal,
and has a frequency different from the frequency of the ref-
erence phase signal.

[0385] The demodulator (DEM) 38 of the modulation and
demodulation processing unit 86 carries out coherent detec-
tion by use of the carrier wave supplied from the clock gen-
erator 39, and converts the reception IF signal from the band-
pass filter (BPF) 56 into the reception analog BB signal. In
case of the QAM modulation signal, the demodulator (DEM)
38 generates (recovers) an in-phase carrier wave and a
quadrature carrier wave from the carrier wave supplied from
the clock generator 39. Through the use of the generated
(recovered) in-phase carrier wave and quadrature carrier
wave, the demodulator (DEM) 38 carries out the coherent
detection to QAM modulation waves (an in-phase modula-
tion wave and a quadrature modulation wave) to convert the
QAM modulation waves into the reception analog BB signal,
namely, an analog in-phase component signal (analog I sig-
nal) and an analog quadrature component signal (analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0386] The A/D converters 24-1 and 24-2 carries out sam-
pling to the analog I signal and the analog Q signal from the
demodulator (DEM) 22 by use of a sampling clock synchro-
nous with the reception symbol clock from the clock genera-
tor 39; generates (converts) a digital in-phase component
signal (digital I signal) and a digital quadrature component
signal (digital Q signal) corresponding to the amplitudes of
the carrier waves shown by the analog I signal and the analog
Q signal at the time of the sampling, as a reception digital
baseband signal (reception digital BB signal); and outputs the
generated (converted) reception digital baseband signal to the
microwave transmitting and receiving unit interface 31.
[0387] Next, an operation when the data processing termi-
nal system in the sixth embodiment receives a signal will be
described. The description of the operation overlapped with
the fourth embodiment is omitted.

[0388] The reception RF signal received by the antenna 51
is outputted to the low noise amplifier (LNA) 53 by the
duplexer (DUP) 52. The reception RF signal is amplified by
the low noise amplifier (LNA) 53, and an undesired frequency
component other than a carrier-wave frequency band is
removed from reception RF signal by the band-pass filter
(BPF) 54.

[0389] In the frequency converter (CONV) 40, the recep-
tion RF signal with the undesired frequency component
removed is mixed with the local oscillation signal generated
by the local oscillator (OSC) 57, to then be converted into the
reception IF signal. For the reception IF signal, the carrier-
wave frequency band is selected by the band-pass filter (BPF)
56, to be then outputted to the demodulator (DEM) 38.
[0390] At the same time as the conversion of the reception
RF signal into the reception IF signal by the frequency con-
verter (CONV) 40, the reference phase signal superimposed
on the reception RF signal is separated by a demultiplexer
circuit (not shown) in the frequency converter (CONV) 40, to
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be then outputted to the clock generator 39. On the reference
phase signal, a clock synchronous with the reference phase
signal is outputted from the clock generator 39 to the A/D
converters 24-1 and 24-2, the D/A converters 25-1 and 25-2,
the microwave transmitting and receiving unit interface 31,
the microprocessor signal processing unit interface 34, and
the microprocessor signal processing circuit (CPU) 26. Also,
the carrier wave recovered from the reference phase signal is
outputted from the clock generator 39 to the demodulator
(DEM) 38.

[0391] In the demodulator (DEM) 38, the reception IF sig-
nal from the band-pass filter (BPF) 56 is converted into the
analog I signal and the analog Q signal as the reception analog
BB signal, to be then outputted to the A/D converters 24-1 and
24-2.

[0392] In the A/D converters 24-1 and 24-2, the analog |
signal and the analog Q signal from the demodulator (DEM)
38 are sampled with the sampling clock synchronous with the
reception symbol clock from the clock generator 39, and are
converted into the digital I signal and the digital Q signal as
the reception digital BB signal, to be then outputted to the
microwave transmitting and receiving unit interface 31 in
synchronization with the reception symbol clock.

[0393] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 31, the reception digital BB
signal (the digital I signal and the digital Q signal from the
A/D converters 24-1 and 24-2) are subjected to the signal
level converting process and the parallel bit converting pro-
cess in synchronization with the reception symbol clock from
the clock generator 39, and are outputted to the microproces-
sor signal processing unit interface 34 in synchronization
with the reception symbol clock.

[0394] In the converting circuit of the microprocessor sig-
nal processing unit interface 34, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
microwave transmitting and receiving unit interface 31 is
subjected to the signal level converting process and the par-
allel bit converting process in synchronization with the recep-
tion symbol clock from the clock generator 39, and then is
outputted to the microprocessor signal processing circuit
(CPU) 26 in synchronization with the reception symbol
clock.

[0395] Based on the communication processing program
executed by the microprocessor signal processing circuit
(CPU) 26, the reception digital BB signal (the digital I signal
and the digital Q signal) from the microprocessor signal pro-
cessing unit interface 34 is subjected to an error correction
process, a decoding processing, an identification data remov-
ing process, Fourier transform, and a digital waveform shap-
ing processing, in synchronization with the reception symbol
clock from the clock generator 39, and then is converted into
the reception data. The microprocessor signal processing cir-
cuit (CPU) 26 processes the reception data with an applica-
tion program (for example, an e-mail processing program).
[0396] Next, an operation when the data processing termi-
nal system in the sixth embodiment transmits a signal will be
described. The description of the operation overlapped with
the fourth embodiment, is omitted.

[0397] After generating the transmission data based on the
application program (for example, the e-mail processing pro-
gram), the microprocessor signal processing circuit (CPU) 26
carries out a redundant data adding process for the error
correction, an encoding process, an identification data adding
process, inverse Fourier transform, and the digital waveform
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shaping processing, to the transmission data based on the
communication processing program, in synchronization with
the reception symbol clock from the clock generator 39; to
convert the processed transmission data into the transmission
digital BB signal (the digital I signal and the digital Q signal);
and outputs the converted transmission digital BB signal to
the microprocessor signal processing unit interface 34 in
synchronization with the reception symbol clock.

[0398] In the converting circuit of the microprocessor sig-
nal processing unit interface 34, the transmission digital BB
signal (the digital I signal and the digital Q signal) from the
microprocessor signal processing circuit (CPU) 26 is sub-
jected to the signal level converting process and the parallel
bit converting process in synchronization with the reception
symbol clock from the clock generator 39, and then is out-
putted to the microwave transmitting and receiving unit inter-
face 31 in synchronization with the reception symbol clock.

[0399] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 31, the transmission digital
BB signal (the digital I signal and the digital Q signal) from
the microprocessor signal processing unit interface 34 is sub-
jected to the signal level converting process and the parallel
bit converting process, in synchronization with the reception
symbol clock from the clock generator 39, and then is out-
putted to the D/A converters 25-1 and 25-2 in synchronization
with the reception symbol clock.

[0400] In the D/A converters 25-1 and 25-2, the transmis-
sion digital BB signal (the digital I signal and the digital Q
signal) from the microwave transmitting and receiving unit
interface 31 is converted into the transmission analog BB
signal (the analog I signal and the analog Q signal) in syn-
chronization with the reception symbol clock from the clock
generator 39, and then is outputted to the modulator (MOD)
23.

[0401] In the modulator (MOD) 23, the transmission ana-
log BB signal (the analog I signal and the analog Q signal)
from the D/A converters 25-1 and 25-2 is converted into the
transmission IF signals, to be then outputted to the band-pass
filer (BPF) 62.

[0402] In the data processing terminal system in the sixth
embodiment, the demodulator (DEM) 22 in the fourth
embodiment does not recover the carrier wave by using a
modulation wave to recover the reception symbol clock, but
the clock generator 39 recovers the reception symbol clock
and the carrier wave by using the reference phase signal from
the frequency converter (CONV) 40. For this reason, in the
data processing terminal system in the sixth embodiment,
configurations of the carrier-wave recovering circuit and the
reception symbol clock recovering circuit can be simplified,
since the carrier wave and the reception symbol clock are
recovered from the reference phase signal whose phase data is
clearer than the modulation wave.

[0403] In the data processing terminal system in the sixth
embodiment, the carrier wave and the reception symbol clock
are recovered by use of the reference phase signal. For this
reason, in the data processing terminal system in the sixth
embodiment, phase noise of the recovered carrier wave and
reception symbol clock can be improved.

[0404] Inthis way, in the data processing terminal system in
the sixth embodiment, it is possible to simplify the carrier-
wave recovering circuit for recovering the carrier wave and
the reception symbol clock recovering circuit for recovering
the reception symbol clock, and to improve the phase noise of
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the recovered carrier wave and reception symbol clock, in
addition to the effect of the fourth embodiment.

[0405] It should be noted that, in this embodiment, the
clock generator 39 is provided with the carrier-wave recov-
ering circuit. However, the demodulator (DEM) 38, instead of
the clock generator 39, may be provided with the carrier-wave
recovering circuit. In this case, the clock generator 39 outputs
the signal synchronous with the reference phase signal,
(which may be the reception symbol clock or the reference
phase signal itself, for example), to the demodulator (DEM)
38. Based upon the foregoing, the demodulator (DEM) 38
generates (recovers) the in-phase carrier wave and the quadra-
ture carrier wave, and carries out the coherent detection to the
QAM modulation waves (the in-phase modulation wave and
the quadrature modulation wave), to carry out conversion into
the reception analog BB signal, namely, the analog in-phase
component signal (the analog I signal) and the analog quadra-
ture component signal (the analog Q signal) as then be out-
putted to the A/D converters 24-1 and 24-2.

[0406] Also, in the data processing terminal system in the
sixth embodiment, the modulation and demodulation pro-
cessing unit 86, at the time of the reception, converts a recep-
tion intermediate frequency signal (reception IF signal) as a
reception modulation wave signal from the high-frequency
processing unit 21, into the reception digital BB signal, and
outputs the converted reception digital BB signal to the
microprocessor signal processing unit 6; and at the time of the
transmission, converts the transmission digital BB signal
from the microprocessor signal processing unit 6 into a trans-
mission intermediate frequency signal (transmission IF sig-
nal) as a transmission modulation wave signal, and outputs
the converted transmission IF signal to the high-frequency
processing unit 21. However, the present invention is not
limited to the foregoing. That is, it is also possible that the
modulation and demodulation processing unit 86, at the time
of the reception, converts the reception RF signal as the
reception modulation wave signal from the high-frequency
processing unit 21 into the reception digital BB signal, and
outputs the converted reception digital BB signal to the
microprocessor signal processing unit 6; and at the time of the
transmission, converts the transmission digital BB signal
from the microprocessor signal processing unit 6 into the
transmission RF signal as the transmission modulation wave
signal, and outputs the converted transmission RF signal to
the high-frequency processing unit 21.

[0407] Inthis case, in a modification of the data processing
terminal system in the sixth embodiment of the present inven-
tion, as shown in FIG. 15, the high-frequency processing unit
21 is provided with the duplexer (DUP) 52, the low noise
amplifier (LNA) 53, the band-pass filters (BPF) 54 and 60,
and the power amplifier (PA) 59. The band-pass filter (BPF)
54 is provided with a reception signal band-pass filter (not
shown) and a reference signal band-pass filter (not shown).
[0408] In the reception signal band-pass filter of the band-
pass filter (BPF) 54, a frequency band of the reception RF
signal is set. The reception signal band-pass filter extracts
only the reception RF signal supplied from the low noise
amplifier (LNA) 53, and outputs the extracted reception RF
signal to the demodulator (DEM) 38. In the reference phase
signal band-pass filter of the band-pass filter (BPF) 54, the
frequency band of the reference phase signal is set. The ref-
erence phase signal band-pass filter extracts only the refer-
ence phase signal superimposed on the reception RF signal
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supplied from the low noise amplifier (LNA) 53, and outputs
the extracted reference phase signal to the clock generator 39.
[0409] Based upon the reference phase signal from the
band-pass filter (BPF) 54, the clock generator 39 generates
(recovers) the reception symbol clock, and outputs the gen-
erated (recovered) reception symbol clock to the A/D con-
verters 24-1 and 24-2, the D/A converters 25-1 and 25-2, the
microwave transmitting and receiving unit interface 31, the
microprocessor signal processing unit interface 34, and the
microprocessor signal processing circuit (CPU) 26. The A/D
converters 24-1 and 24-2, the D/A converters 25-1 and 25-2,
the microwave transmitting and receiving unit interface 31,
the microprocessor signal processing unit interface 34, and
the microprocessor signal processing circuit (CPU) 26 oper-
ate in synchronization with the reception symbol clock from
the clock generator 39. Also, the clock generator 39 generates
(recovers) the carrier wave to be outputted to the demodulator
(DEM) 38, based upon the reference phase signal from the
band-pass filter (BPF) 54.

[0410] The demodulator (DEM) 38 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0411] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signals; and outputs the converted
transmission RF signals to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

[0412] Additionally, in the present invention, as a modifi-
cation of the data processing terminal system in the sixth
embodiment as shown in FIG. 20, the data processing termi-
nal system in the sixth embodiment can be applied to the data
processing terminal system in the second embodiment.
[0413] The data processing terminal system in the sixth
embodiment has a microprocessor signal processing unit 4 in
the second embodiment, instead of the microprocessor signal
processing unit 6. The microprocessor signal processing unit
4 is provided with the microprocessor signal processing unit
interface 47 and the microprocessor signal processing circuit
(CPU) 48, as mentioned above. In the data processing termi-
nal system in the sixth embodiment, the microwave transmit-
ting and receiving unit 11 is provided with a modulation and
demodulation processing unit 86', instead of the modulation
and demodulation processing unit 86. The modulation and
demodulation processing unit 86' is provided with the
demodulator (DEM) 38, the modulator (MOD) 23, and the
baseband processing unit. The baseband processing unit is
provided with the A/D converters 24-1 and 24-2, the D/A
converters 25-1 and 25-2, the decoder (DEC) 71, the encoder
(ENC) 72, the microwave transmitting and receiving unit
interface 46, and the clock generator 39.

[0414] In this case, based upon the reference phase signal
from the frequency converter (CONY) 40, the clock generator
39 generates (recovers) the reception symbol clock, and out-
puts the generated (recovered) reception symbol clock to the
A/D converters 24-1 and 24-2, the D/A converters 25-1 and
25-2, the decoder (DEC) 71, the encoder (ENC) 72, the
microwave transmitting and receiving unit interface 46, the
microprocessor signal processing unit interface 47, and the
microprocessor signal processing circuit (CPU) 48. The A/D
converters 24-1 and 24-2, the D/A converters 25-1 and 25-2,
the decoder (DEC) 71, the encoder (ENC) 72, the microwave
transmitting and receiving unit interface 46, the microproces-
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sor signal processing unit interface 47, and the microproces-
sor signal processing circuit (CPU) 48 operate in synchroni-
zation with the reception symbol clock from the clock
generator 39. Also, based upon the reference phase signal
from the frequency converter (CONV) 40, the clock generator
39 generates (recovers) the carrier wave, and outputs the
generated (recovered) carrier wave to the demodulator
(DEM) 38.

[0415] Additionally, in the data processing terminal system
in the sixth embodiment, the modulation and demodulation
processing unit 86', at the time of the reception, converts the
reception intermediate frequency signal (reception IF signal)
as the reception modulation wave signal from the high-fre-
quency processing unit 21, into the reception data, and out-
puts the converted reception data to the microprocessor signal
processing unit 4; and at the time of the transmission, converts
the transmission data from the microprocessor signal pro-
cessing unit 4 into the transmission intermediate frequency
signal (transmission IF signal) as the transmission modula-
tion wave signal, and outputs the converted transmission IF
signal to the high-frequency processing unit 21. However, the
present invention is not limited to the foregoing. That is, it is
also possible that the modulation and demodulation process-
ing unit 86', at the time of the reception, converts the reception
RF signal as the reception modulation wave signal from the
high-frequency processing unit 21 into the reception data, and
outputs the converted reception data to the microprocessor
signal processing unit 4; and at the time of the transmission,
converts the transmission data from the microprocessor sig-
nal processing unit 4 into the transmission RF signal as the
transmission modulation wave signal, and outputs the con-
verted transmission RF signal to the high-frequency process-
ing unit 21.

[0416] Inthis case, in a modification of the data processing
terminal system in the sixth embodiment of the present inven-
tion, as shown in FIG. 25, the high-frequency processing unit
21 is provided with the duplexer (DUP) 52, the low noise
amplifier (LNA) 53, the band-pass filters (BPF) 54 and 60,
and the power amplifier (PA) 59. The band-pass filter (BPF)
54 is provided with a reception signal band-pass filter (not
shown) and a reference phase signal band-pass filter (not
shown).

[0417] In the reception signal band-pass filter of the band-
pass filter (BPF) 54, the frequency band of the reception RF
signal is set. The reception signal band-pass filter extracts
only the reception RF signal supplied from the low noise
amplifier (LNA) 53, and outputs the extracted reception RF
signal to the demodulator (DEM) 38. In the reference signal
band-pass filter of the band-pass filter (BPF) 54, the fre-
quency band of the reference phase signal is set. The refer-
ence phase signal band-pass filter extracts only the reference
phase signal superimposed on the reception RF signal sup-
plied from the low noise amplifier (LNA) 53, and outputs the
extracted reference phase signal to the clock generator 39.
[0418] Based upon the reference phase signal from the
band-pass filter (BPF) 54, the clock generator 39 generates
(recovers) the reception symbol clock, and outputs the gen-
erated (recovered) reception symbol clock to the A/D con-
verters 24-1 and 24-2, the D/A converters 25-1 and 25-2, the
decoder (DEC) 71, the encoder (ENC) 72, the microwave
transmitting and receiving unit interface 46, the microproces-
sor signal processing unit interface 47, and the microproces-
sor signal processing circuit (CPU) 48. The A/D converters
24-1 and 24-2, the D/A converters 25-1 and 25-2, the decoder
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(DEC) 71, the encoder (ENC) 72, the microwave transmitting
and receiving unit interface 46, the microprocessor signal
processing unit interface 47, and the microprocessor signal
processing circuit (CPU) 48 operate in synchronization with
the reception symbol clock from the clock generator 39. Also,
based upon the reference phase signal from the band-pass
filter (BPF) 54, the clock generator 39 generates (recovers)
the carrier wave, and outputs the generated (recovered) car-
rier wave to the demodulator (DEM) 38.

[0419] The demodulator (DEM) 38 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2.

[0420] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal; and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

Seventh Embodiment

[0421] FIG. 8 shows a configuration of the data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as the data processing terminal system
in the seventh embodiment of the present invention. In the
data processing terminal system in the seventh embodiment,
in addition to the effect of the fourth embodiment, the recep-
tion symbol clock recovering circuit is not necessary. In the
seventh embodiment, the description overlapped with the
foregoing is omitted.

[0422] The data processing terminal system in the seventh
embodiment has the antenna 51 connected to a network, a
microwave transmitting and receiving unit 13, and a micro-
processor signal processing unit 6. The antenna 51 and the
microwave transmitting and receiving unit 13 are a transmit-
ting and receiving apparatus (communication apparatus). The
microprocessor signal processing unit 6 is a data processing
terminal. That is, the data processing terminal system in the
seventh embodiment has the microwave transmitting and
receiving unit 13, instead of the microwave transmitting and
receiving unit 7 in the data processing terminal system in the
fourth embodiment.

[0423] The data processing terminal system in the seventh
embodiment can be configured in such a manner that the
microwave transmitting and receiving unit 13 can be attached
to and detached from the microprocessor signal processing
unit 6. When the microwave transmitting and receiving unit
13 and the microprocessor signal processing unit 6 are sepa-
rated, the user can use the data processing terminal system in
the seventh embodiment as the data processing terminal, only
with the function of the microprocessor signal processing unit
6.

[0424] The microwave transmitting and receiving unit 13 is
provided with the high-frequency processing unit 21 and a
modulation and demodulation processing unit 87. The high-
frequency processing unit 21 is the same as that of the first
embodiment (see FIG. 2).

[0425] The modulation and demodulation processing unit
87 is provided with a demodulator (DEM) 42, the modulator
(MOD) 23, and a baseband processing unit. The baseband
processing unit is provided with the analog/digital (A/D)
converters 24-1 and 24-2, the digital/analog (D/A) converters
25-1 and 25-2, the microwave transmitting and receiving unit
interface (I/F) 31, and a system clock generator (CLOCK
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GEN) 41. The modulator (MOD) 23, the A/D converters 24-1
and 24-2, the D/A converters 25-1 and 25-2, and the micro-
wave transmitting and receiving unit interface 31, are the
same as those of the fourth embodiment (see FIG. 5). That is,
the modulation and demodulation processing unit 87 is pro-
vided with the demodulator (DEM) 42 and the system clock
generator 41, instead of the demodulator (DEM) 22 and the
clock generator 35 of the modulation and demodulation pro-
cessing unit 84 in the fourth embodiment.

[0426] The demodulator (DEM) 42 of the modulation and
demodulation processing unit 87 is provided with a carrier-
wave recovering circuit (not shown). The carrier-wave recov-
ering circuit of the demodulator (DEM) 42 is the same as the
carrier-wave recovering circuit of the demodulator (DEM) 22
of'the modulation and demodulation processing unit 81 in the
first embodiment.

[0427] The system clock generator 41 generates a system
clock through self-oscillation, and outputs the generated sys-
tem clock to the A/D converters 24-1 and 24-2, the D/A
converters 25-1 and 25-2, the microwave transmitting and
receiving unit interface 31, the microprocessor signal pro-
cessing unit interface 34, and the microprocessor signal pro-
cessing circuit (CPU) 26.

[0428] Next, an operation when the data processing termi-
nal system in the seventh embodiment receives a signal will
be described. The description of the operation overlapped
with the fourth embodiment is omitted.

[0429] In the demodulator (DEM) 42, the reception IF sig-
nal from the band-pass filter (BPF) 56 is converted into the
analog I signal and the analog Q signal as the reception analog
BB signal, and then is outputted to the A/D converters 24-1
and 24-2.

[0430] Through the self-oscillation of the system clock
generator 41, a system clock is outputted from the system
clock generator 41 to the A/D converters 24-1 and 24-2, the
D/A converters 25-1 and 25-2, the microwave transmitting
and receiving unit interface 31, the microprocessor signal
processing unit interface 34, and the microprocessor signal
processing circuit (CPU) 26.

[0431] In the A/D converters 24-1 and 24-2, the analog |
signal and the analog Q signal from the demodulator (DEM)
38 are sampled with a sampling clock synchronous with the
system clock from the system clock generator 41, are con-
verted into the digital I signal and the digital Q signal as the
reception digital BB signal, and are then outputted to the
microwave transmitting and receiving unit interface 31.
[0432] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 31, the reception digital BB
signal (the digital I signal and the digital Q signal from the
A/D converters 24-1 and 24-2) is subjected to the signal level
converting process and the parallel bit converting process in
synchronization with the system clock from the system clock
generator 41, and is then outputted to the microprocessor
signal processing unit interface 34 in synchronization with
the system clock.

[0433] In the converting circuit of the microprocessor sig-
nal processing unit interface 34, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
microwave transmitting and receiving unit interface 31 is
subjected to the signal level converting process and the par-
allel bit converting process in synchronization with the sys-
tem clock from the system clock generator 41, and is then
outputted to the microprocessor signal processing circuit
(CPU) 26 in synchronization with the system clock.



US 2012/0155517 Al

[0434] Based on the communication processing program
executed by the microprocessor signal processing circuit
(CPU) 26, the reception digital BB signal (the digital I signal
and the digital Q signal) from the microprocessor signal pro-
cessing unit interface 34 is subjected to an error correction
process, a decoding process, an identification data removing
process, Fourier transform, and a digital waveform shaping
processing in synchronization with the system clock from the
system clock generator 41, to be converted into the reception
data. Thus, in the microprocessor signal processing circuit
(CPU) 26, the digital waveform shaping processing is also
carried out to the reception digital BB signal (the digital I
signal and the digital Q signal) in order to recover a waveform
to determine the reception data. The microprocessor signal
processing circuit (CPU) 26 processes the reception data
based on an application program (for example, an e-mail
processing program).

[0435] Next, an operation when the data processing termi-
nal system in the seventh embodiment transmits a signal will
be described. The description of the operation overlapped
with the fourth embodiment is omitted.

[0436] After generating the transmission data based on the
application program (for example, the e-mail processing pro-
gram), the microprocessor signal processing circuit (CPU)
26, carries out a redundant data adding process for the error
correction, an encoding process, an identification data adding
process, inverse Fourier transform, and the digital waveform
shaping processing to the transmission data based on the
communication processing program in synchronization with
the system clock from the system clock generator 41 to con-
vert the transmission data into the transmission digital BB
signal (the digital I signal and the digital Q signal); and
outputs the converted transmission digital BB signal to the
microprocessor signal processing unit interface 34 in syn-
chronization with the system clock.

[0437] In the converting circuit of the microprocessor sig-
nal processing unit interface 34, the transmission digital BB
signal (the digital I signal and the digital Q signal) from the
microprocessor signal processing circuit (CPU) 26 is sub-
jected to the signal level converting process and the parallel
bit converting process in synchronization with the system
clock from the system clock generator 41, and is then output-
ted to the microwave transmitting and receiving unit interface
31 in synchronization with the system clock.

[0438] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 31, the transmission digital
BB signal (the digital I signal and the digital Q signal) from
the microprocessor signal processing unit interface 34 is sub-
jected to the signal level converting process and the parallel
bit converting process in synchronization with the system
clock from the system clock generator 41, and is then output-
ted to the D/A converters 25-1 and 25-2 in synchronization
with the system clock.

[0439] In the D/A converters 25-1 and 25-2, the transmis-
sion digital BB signal (the digital I signal and the digital Q
signal) from the microwave transmitting and receiving unit
interface 31 is converted into the transmission analog BB
signal (the analog I signal and the analog Q signal) in syn-
chronization with the system clock from the system clock
generator 41, and is then outputted to the modulator (MOD)
23.

[0440] In the modulator (MOD) 23, the transmission ana-
log BB signal (the analog I signal and the analog Q signal
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from the D/A converters 25-1 and 25-2) is converted into the
transmission IF signal, and is then outputted to the band-pass
filter (BPF) 62.

[0441] Inthedataprocessingterminal system inthe seventh
embodiment, the digital waveform shaping processing is also
carried out to the digital BB signal (the digital I signal and the
digital Q signal) in the microprocessor signal processing cir-
cuit (CPU) 26, in order to recover the waveform to determine
the reception data. For this reason, the reception symbol clock
recovering circuit for recovering the reception symbol clock
is not necessary in the demodulator (DEM) 42. Thus, in the
data processing terminal system in the seventh embodiment,
the reception symbol clock recovering circuit is unnecessary,
in addition to the effect of the fourth embodiment.

[0442] Additionally, in the data processing terminal system
in the seventh embodiment, the modulation and demodula-
tion processing unit 87, at the time of the reception, converts
the reception intermediate frequency signal (reception IF sig-
nal) as a reception modulation wave signal from the high-
frequency processing unit 21, into the reception digital BB
signal, and outputs the converted reception digital BB signal
to the microprocessor signal processing unit 6; and at the time
of the transmission, converts the transmission digital BB
signal from the microprocessor signal processing unit 6 into
the transmission intermediate frequency signal (transmission
IF signal) as a transmission modulation wave signal, and
outputs the converted transmission IF signal to the high-
frequency processing unit 21. However, the present invention
is not limited to the foregoing. That is, it is also possible that
the modulation and demodulation processing unit 87, at the
time of the reception, converts the reception RF signal as the
reception modulation wave signal from the high-frequency
processing unit 21 into the reception digital BB signal, and
outputs the converted reception digital BB signal to the
microprocessor signal processing unit 6; and at the time of the
transmission, converts the transmission digital BB signal
from the microprocessor signal processing unit 6 into the
transmission RF signal as the transmission modulation wave
signal, and outputs the converted transmission RF signal to
the high-frequency processing unit 21.

[0443] Inthis case, in a modification of the data processing
terminal system in the seventh embodiment of the present
invention, as shown in FIG. 16, the high-frequency process-
ing unit 21 is provided with the duplexer (DUP) 52, the low
noise amplifier (LNA) 53, the band-pass filters (BPF) 54 and
60, and the power amplifier (PA) 59.

[0444] The demodulator (DEM) 42 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2. The A/D converters 24-1
and 24-2, the D/A converters 25-1 and 25-2, the microwave
transmitting and receiving unit interface 31, the microproces-
sor signal processing unit interface 34, and the microproces-
sor signal processing circuit (CPU) 26 operate in synchroni-
zation with the system clock from the system clock generator
41.

[0445] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signals; and outputs the converted
transmission RF signals to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

[0446] Also, in the data processing terminal system in the
seventh embodiment of the present invention, as shown in
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FIG. 21, the data processing terminal system in the seventh
embodiment can be applied to the data processing terminal
system in the second embodiment.

[0447] The data processing terminal system in the seventh
embodiment may have a microprocessor signal processing
unit 4 in the second embodiment instead of the microproces-
sor signal processing unit 6. The microprocessor signal pro-
cessing unit 4 is provided with the microprocessor signal
processing unit interface 47 and the microprocessor signal
processing circuit (CPU) 48, as mentioned above. In the data
processing terminal system in the seventh embodiment, the
microwave transmitting and receiving unit 13 is provided
with a modulation and demodulation processing unit 87'
instead of the modulation and demodulation processing unit
87. The modulation and demodulation processing unit 87' is
provided with the demodulator (DEM) 42 and the baseband
processing unit. The baseband processing unit is provided
with the modulator (MOD) 23, the A/D converters 24-1 and
24-2, the D/A converters 25-1 and 25-2, the decoder (DEC)
71, the encoder (ENC) 72, the microwave transmitting and
receiving unit interface 46, and the system clock generator 41.
[0448] Inthis case, the system clock generator 41 generates
a system clock through the self-oscillation, and outputs the
generated system clock to the A/D converters 24-1 and 24-2,
the D/A converters 25-1 and 25-2, the decoder (DEC) 71, the
encoder (ENC) 72, the microwave transmitting and receiving
unit interface 46, the microprocessor signal processing unit
interface 47, and the microprocessor signal processing circuit
(CPU) 48. The A/D converters 24-1 and 24-2, the D/A con-
verters 25-1 and 25-2, the decoder (DEC) 71, the encoder
(ENC) 72, the microwave transmitting and receiving unit
interface 46, the microprocessor signal processing unit inter-
face 47, and the microprocessor signal processing circuit
(CPU) 48 operate in synchronization with the system clock
from the system clock generator 41.

[0449] Also, in the data processing terminal system in the
seventh embodiment, the modulation and demodulation pro-
cessing unit 87', at the time of the reception, converts the
reception intermediate frequency signal (reception IF signal)
as the reception modulation wave signal from the high-fre-
quency processing unit 21, into the reception data, and out-
puts the converted reception data to the microprocessor signal
processing unit 4; and at time of the transmission, converts the
transmission data from the microprocessor signal processing
unit 4 into the transmission intermediate frequency signal
(transmission IF signal) as the transmission modulation wave
signal, and outputs the converted transmission IF signal to the
high-frequency processing unit 21. However, the present
invention is not limited to the foregoing. That is, it is also
possible that the modulation and demodulation processing
unit 87', at the time of the reception, converts the reception RF
signal as the reception modulation wave signal from the high-
frequency processing unit 21 into the reception data, and
outputs the converted reception data to the microprocessor
signal processing unit 4; and at the time of the transmission,
converts the transmission data from the microprocessor sig-
nal processing unit 4 into the transmission RF signal as the
transmission modulation wave signal, and outputs the con-
verted transmission RF signal to the high-frequency process-
ing unit 21.

[0450] Inthis case, in a modification of the data processing
terminal system in the seventh embodiment of the present
invention, as shown in FIG. 26, the high-frequency process-
ing unit 21 is provided with the duplexer (DUP) 52, the low
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noise amplifier (LNA) 53, the band-pass filters (BPF) 54 and
60, and the power amplifier (PA) 59.

[0451] The demodulator (DEM) 42 converts the reception
RF signals from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2. The A/D converters 24-1
and 24-2, the D/A converters 25-1 and 25-2, the decoder
(DEC) 71, the encoder (ENC) 72, the microwave transmitting
and receiving unit interface 46, the microprocessor signal
processing unit interface 47, and the microprocessor signal
processing circuit (CPU) 48 operate in synchronization with
the system clock from the system clock generator 41.

[0452] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signals; and outputs the converted
transmission RF signals to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

Eighth Embodiment

[0453] FIG. 9 shows a configuration of the data processing
terminal system using a microwave-band quadrature ampli-
tude modulation wave, as the data processing terminal system
in the eighth embodiment of the present invention. In the data
processing terminal system in the eighth embodiment, in
addition to the effect of the seventh embodiment, the micro-
processor signal processing circuit (CPU) in the micropro-
cessor signal processing unit operates at all times even if a
microwave transmitting and receiving unit and a micropro-
cessor signal processing unit are separated for some reason.
In the eighth embodiment, the description overlapped with
the foregoing is omitted.

[0454] The data processing terminal system in the eighth
embodiment has the antenna 51 connected to the network, the
microwave transmitting and receiving unit 15, and the micro-
processor signal processing unit 16. The antenna 51 and the
microwave transmitting and receiving unit 15 are a transmit-
ting and receiving apparatus (communication apparatus). The
microprocessor signal processing unit 16 is a data processing
terminal. That is, the data processing terminal system in the
eighth embodiment has the microwave transmitting and
receiving unit 15 and the microprocessor signal processing
unit 16 instead of the microwave transmitting and receiving
unit 13 and the microprocessor signal processing unit 6 in the
data processing terminal system in the seventh embodiment.
[0455] The microwave transmitting and receiving unit 15 is
provided with the high-frequency processing unit 21 and a
modulation and demodulation processing unit 88. The high-
frequency processing unit 21 is the same as that of the first
embodiment (see FIG. 2).

[0456] The modulation and demodulation processing unit
88 is provided with the demodulator (DEM) 42, the modula-
tor (MOD) 23, and a baseband processing unit. The baseband
processing unit is provided with the analog/digital (A/D)
converters 24-1 and 24-2, the digital/analog (D/A) converters
25-1 and 25-2, and a microwave transmitting and receiving
unit interface (I/F) 101. The demodulator (DEM) 42, the
modulator (MOD) 23, the A/D converters 24-1 and 24-2, and
the D/A converters 25-1 and 25-2 are the same as those of the
seventh embodiment (see FIG. 8). The microwave transmit-
ting and receiving unit interface (I/F) 101 has the same func-
tion as the microwave transmitting and receiving unit inter-
face (I/F) 31 mentioned above, but has different input and
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output of a system clock from the microwave transmitting and
receiving unit interface (I/F) 31 mentioned above.

[0457] Themicroprocessor signal processing unit 16 is pro-
vided with a microprocessor signal processing unit interface
(I/F) 102, the microprocessor signal processing circuit (CPU)
26, and a system clock generator (CLOCK GEN) 33. The
microprocessor signal processing circuit 26 is the same as
that of the seventh embodiment (see FIG. 8). The micropro-
cessor signal processing unit interface (I/F) 102 has the same
function as the microprocessor signal processing unit inter-
face (I/F) 34 mentioned above, but has different input and
output of a system clock from the microprocessor signal
processing unit interface (I/F) 34 mentioned above.

[0458] The system clock generator 33 generates a system
clock through self-oscillation, and outputs the generated sys-
tem clock to the A/D converters 24-1 and 24-2, the D/A
converters 25-1 and 25-2, the microwave transmitting and
receiving unit interface 101, the microprocessor signal pro-
cessing unit interface 102, and the microprocessor signal
processing circuit (CPU) 26.

[0459] The data processing terminal system in the eighth
embodiment can be configured in such a manner that the
microwave transmitting and receiving unit 15 can be attached
to and detached from the microprocessor signal processing
unit 16. Even when the microwave transmitting and receiving
unit 15 and the microprocessor signal processing unit 16 are
separated, it is possible for the microprocessor signal process-
ing circuit (CPU) 26 to execute a general program (not
shown) for spreadsheet processing and word-processing,
which does not use a microwave transmitting and receiving
function, from among a plurality of programs stored in a
memory in synchronization with the system clock from the
system clock generator 33. Also, it is possible for the micro-
processor signal processing circuit (CPU) 26 to carry out the
general data processing (processing in which only a function
of the data processing terminal is used). In other words, the
user can use the data processing terminal system in the eighth
embodiment as the data processing terminal, only with the
function of the microprocessor signal processing unit 16.

[0460] Next, an operation when the data processing termi-
nal system in the eighth embodiment receives a signal will be
described. The description of the operation overlapped with
the seventh embodiment is omitted.

[0461] In the demodulator (DEM) 42, the reception IF sig-
nal from the band-pass filter (BPF) 56 is converted into the
analog I signal and the analog Q signal as the reception analog
BB signal, and is then outputted to the A/D converters 24-1
and 24-2.

[0462] Through the self-oscillation of the system clock
generator 33, the system clock is outputted from the system
clock generator 33 to the A/D converters 24-1 and 24-2, the
D/A converters 25-1 and 25-2, the microwave transmitting
and receiving unit interface 101, the microprocessor signal
processing unit interface 102, and the microprocessor signal
processing circuit (CPU) 26.

[0463] In the A/D converters 24-1 and 24-2, the analog |
signal and the analog Q signal from the demodulator (DEM)
38 are sampled with a sampling clock synchronous with the
system clock from the system clock generator 33, and are
converted into the digital I signal and the digital Q signal as
the reception digital BB signal, to be then outputted to the
microwave transmitting and receiving unit interface 101 in
synchronization with the system clock.
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[0464] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 101, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
A/D converters 24-1 and 24-2 is subjected to the signal level
converting process and the parallel bit converting process in
synchronization with the system clock from the system clock
generator 33, and is then outputted to the microprocessor
signal processing unit interface 102 in synchronization with
the system clock.

[0465] In the converting circuit of the microprocessor sig-
nal processing unit interface 102, the reception digital BB
signal (the digital I signal and the digital Q signal) from the
microwave transmitting and receiving unit interface 101 is
subjected to the signal level converting process and the par-
allel bit converting process in synchronization with the sys-
tem clock from the system clock generator 33, and is then be
outputted to the microprocessor signal processing circuit
(CPU) 26 in synchronization with the system clock.

[0466] Based on the communication processing program
executed by the microprocessor signal processing circuit
(CPU) 26, the reception digital BB signal (the digital I signal
and the digital Q signal) from the microprocessor signal pro-
cessing unit interface 102 is subjected to an error correction
process, a decoding process, an identification data removing
process, Fourier transform, and a digital waveform shaping
processing in synchronization with the system clock from the
system clock generator 33, and is then converted into the
reception data in synchronization with the system clock.
Thus, in the microprocessor signal processing circuit (CPU)
26, the digital waveform shaping processing is carried out to
the reception digital BB signal (the digital I signal and the
digital Q signal) in order to recover a waveform to determine
the reception data. The microprocessor signal processing cir-
cuit (CPU) 26 processes the reception data with an applica-
tion program (for example, an e-mail processing program).
[0467] Next, an operation when the data processing termi-
nal system in the eighth embodiment transmits a signal will be
described. The description of the operation overlapped with
the seventh embodiment is omitted.

[0468] After generating the transmission data based on the
application program (for example, the e-mail processing pro-
gram), the microprocessor signal processing circuit (CPU) 26
carries out a redundant data adding process for the error
correction, an encoding process, an identification data adding
process, inverse Fourier transform, and the digital waveform
shaping processing to the transmission data based on the
communication processing program, in synchronization with
the system clock from the system clock generator 33; and
outputs the transmission digital BB signal (the digital I signal
and the digital Q signal) to the microprocessor signal process-
ing unit interface 102 in synchronization with the system
clock.

[0469] In the converting circuit of the microprocessor sig-
nal processing unit interface 102, the transmission digital BB
signal (the digital I signal and the digital Q signal) from the
microprocessor signal processing circuit (CPU) 26 is sub-
jected to the signal level converting process and the parallel
bit converting process in synchronization with the system
clock from the system clock generator 33, and is then output-
ted to the microwave transmitting and receiving unit interface
101 in synchronization with the system clock.

[0470] Inthe converting circuit of the microwave transmit-
ting and receiving unit interface 101, the transmission digital
BB signal (the digital I signal and the digital Q signal) from
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the microprocessor signal processing unit interface 102 is
subjected to the signal level converting process and the par-
allel bit converting process in synchronization with the sys-
tem clock from the system clock generator 33, and is then
outputted to the D/A converters 25-1 and 25-2 in synchroni-
zation with the system clock.

[0471] Inthe D/A converters 25-1 and 25-2, the transmis-
sion digital BB signal (the digital I signal and the digital Q
signal) from the microwave transmitting and receiving unit
interface 101 is converted into the transmission analog BB
signal (the analog I signal and the analog Q signal) in syn-
chronization with the clock from the clock generator 33, and
is then outputted to the modulator (MOD) 23.

[0472] In the modulator (MOD) 23, the transmission ana-
log BB signal (the analog I signal and the analog Q signal)
from the D/A converters 25-1 and 25-2 are converted into the
transmission IF signal, to be then outputted to the band-pass
filter (BPF) 62.

[0473] In the data processing terminal system in the eighth
embodiment as mentioned above, the system clock generator
33 of the microprocessor signal processing unit 16 outputs the
system clock to the A/D converters 24-1 and 24-2, the D/A
converters 25-1 and 25-2, the microwave transmitting and
receiving unit interface 101, the microprocessor signal pro-
cessing unit interface 102, and the microprocessor signal
processing circuit (CPU) 26. For this reason, even if the
microwave transmitting and receiving unit 15 and the micro-
processor signal processing unit 16 are separated for some
reason, the system clock is outputted to the microprocessor
signal processing circuit (CPU) 26 through the self-oscilla-
tion of the system clock generator 33. Therefore, the micro-
processor signal processing circuit (CPU) 26 operates at tim-
ing synchronous with the system clock from the system clock
generator 33. Thus, in the data processing terminal system in
the eighth embodiment, in addition to the effect of the seventh
embodiment, the microprocessor signal processing circuit
(CPU) 26 in the microprocessor signal processing unit 16
operates at all times, even if the microwave transmitting and
receiving unit 15 and the microprocessor signal processing
unit 16 are separated for the above reason.

[0474] Additionally, in the data processing terminal system
in the eighth embodiment, the modulation and demodulation
processing unit 88, at the time of the reception, converts the
reception intermediate frequency signal (reception IF signal)
as the reception modulation wave signal from the high-fre-
quency processing unit 21, into the reception digital BB sig-
nal, and outputs the converted reception digital BB signal to
the microprocessor signal processing unit 16; and at the time
of the transmission, converts the transmission digital BB
signal from the microprocessor signal processing unit 16 into
the transmission intermediate frequency signal (transmission
IF signal) as the transmission modulation wave signal, and
outputs the converted transmission IF signal to the high-
frequency processing unit 21. However, the present invention
is not limited to the foregoing. It is also possible that the
modulation and demodulation processing unit 88, at the time
of the reception, converts the reception RF signal as the
reception modulation wave signal from the high-frequency
processing unit 21 into the reception digital BB signal, and
outputs the converted reception digital BB signal to the
microprocessor signal processing unit 16; and at the time of
the transmission, converts the transmission digital BB signal
from the microprocessor signal processing unit 16 into the
transmission RF signal as the transmission modulation wave
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signal, and outputs the converted transmission RF signal to
the high-frequency processing unit 21.

[0475] Inthis case, as a modification of the data processing
terminal system in the eighth embodiment of the present
invention, as shown in FIG. 17, the high-frequency process-
ing unit 21 is provided with the duplexer (DUP) 52, the low
noise amplifier (LNA) 53, the band-pass filters (BPF) 54 and
60, and the power amplifier (PA) 59.

[0476] The demodulator (DEM) 42 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and outputs the converted reception analog BB signal
to the A/D converters 24-1 and 24-2. The A/D converters 24-1
and 24-2, the D/A converters 25-1 and 25-2, the microwave
transmitting and receiving unit interface 101, the micropro-
cessor signal processing unit interface 102, and the micropro-
cessor signal processing circuit (CPU) 26 operate in synchro-
nization with the system clock from the system clock
generator 33.

[0477] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal; and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

[0478] Also, in the data processing terminal system in the
eighth embodiment in the present invention, as shown in FIG.
22, the data processing terminal system in the eighth embodi-
ment can be applied to the data processing terminal system in
the second embodiment.

[0479] The data processing terminal system in the eighth
embodiment has a microprocessor signal processing unit 16'
instead of the microprocessor signal processing unit 16. The
microprocessor signal processing unit 16 is provided with the
microprocessor signal processing circuit (CPU) 48 in the
second embodiment, a microprocessor signal processing unit
interface 104, and the system clock generator 33 mentioned
above. The microprocessor signal processing unit interface
104 has the same function as the microprocessor signal pro-
cessing unit interface 47 mentioned above, but has different
input and output of the system clock from the microprocessor
signal processing unit interface 47 mentioned above.

[0480] Inthe data processing terminal system in the eighth
embodiment, the microwave transmitting and receiving unit 9
is provided with a modulation and demodulation processing
unit 88' instead of the modulation and demodulation process-
ing unit 88. The modulation and demodulation processing
unit 88' is provided with the demodulator (DEM) 42, the
modulator (MOD) 23, and the baseband processing unit. The
baseband processing unit is provided with the A/D converters
24-1 and 24-2, the D/A converters 25-1 and 25-2, the decoder
(DEC) 71, the encoder (ENC) 72, and a microwave transmit-
ting and receiving unit interface 103. The microwave trans-
mitting and receiving unit interface 103 has the same function
as the microwave transmitting and receiving unit interface 46
mentioned above, but has different input and output of the
system clock from the microwave transmitting and receiving
unit interface 46 mentioned above.

[0481] Inthis case, the system clock generator 33 generates
a system clock through the self-oscillation, and outputs the
generated system clock to the A/D converters 24-1 and 24-2,
the D/A converters 25-1 and 25-2, the decoder (DEC) 71, the
encoder (ENC) 72, the microwave transmitting and receiving
unit interface 103, the microprocessor signal processing unit
interface 104, and the microprocessor signal processing cir-
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cuit (CPU) 48. The A/D converters 24-1 and 24-2, the D/A
converters 25-1 and 25-2, the decoder (DEC) 71, the encoder
(ENC) 72, the microwave transmitting and receiving unit
interface 103, the microprocessor signal processing unit
interface 104, and the microprocessor signal processing cir-
cuit (CPU) 48 operate in synchronization with the system
clock from the system clock generator 33.

[0482] Also, in the data processing terminal system in the
eighth embodiment, the modulation and demodulation pro-
cessing unit 88', at the time of the reception, converts the
reception intermediate frequency signal (reception IF signal)
as the reception modulation wave signal from the high-fre-
quency processing unit 21, into the reception data, and out-
puts the converted reception data to the microprocessor signal
processing unit 16'; and at the time of the transmission, con-
verts the transmission data from the microprocessor signal
processing unit 16' into the transmission intermediate fre-
quency signal (transmission IF signal) as the transmission
modulation wave signal, and outputs the converted transmis-
sion IF signal to the high-frequency processing unit 21. How-
ever, the present invention is not limited to the foregoing. It is
also possible that the modulation and demodulation process-
ing unit 88', at the time of the reception, converts the reception
RF signal as the reception modulation wave signal from the
high-frequency processing unit 21 into the reception data, and
outputs the converted reception data to the microprocessor
signal processing unit 16'; and at the time of the transmission,
converts the transmission data from the microprocessor sig-
nal processing unit 16' into the transmission RF signal as the
transmission modulation wave signal, and outputs the con-
verted transmission RF signal to the high-frequency process-
ing unit 21.

[0483] Inthis case, in a modification of the data processing
terminal system in the eighth embodiment of the present
invention, as shown in FIG. 27, the high-frequency process-
ing unit 21 is provided with the duplexer (DUP) 52, the low
noise amplifier (LNA) 53, the band-pass filters (BPF) 54 and
60, and the power amplifier (PA) 59.

[0484] The demodulator (DEM) 42 converts the reception
RF signal from the band-pass filter (BPF) 54 into the recep-
tion analog BB signal (the analog I signal and the analog Q
signal), and output the converted reception analog BB signal
to the A/D converters 24-1 and 24-2. The A/D converters 24-1
and 24-2, the D/A converters 25-1 and 25-2, the decoder
(DEC) 71, the encoder (ENC) 72, the microwave transmitting
and receiving unit interface 103, the microprocessor signal
processing unit interface 104, and the microprocessor signal
processing circuit (CPU) 48 operate in synchronization with
the system clock from the system clock generator 33.

[0485] The modulator (MOD) 23 converts the transmission
analog BB signal (the analog I signal and the analog Q signal)
into the transmission RF signal; and outputs the converted
transmission RF signal to the power amplifier (PA) 59
through the band-pass filter (BPF) 60.

[0486] In the first to eighth embodiments and the modifi-
cations, the cases of the quadrature amplitude modulation
signal (QAM modulation signal) have been described. How-
ever, the present invention may also be applied to case where
digital data is transmitted in units of symbol including ampli-
tude modulation, phase modulation, frequency modulation,
and other modulation. Also, in the first to eighth embodi-
ments, the present invention may be applied not only to wire-
less communication using microwaves but also to wire com-
munication using light. In this case, a high-frequency RF
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signal can be replaced by a high-frequency signal as a modu-
lation wave using light in the carrier wave.

[0487] According to the data processing terminal system in
the first embodiment and the second embodiment of the
present invention, downsizing can be realized. According to
the data processing terminal system in the first embodiment
and the second embodiment of the present invention, low
power consumption can be realized. According to the data
processing terminal system in the first embodiment and the
second embodiment of the present invention, lowered gener-
ated heat can be realized. According to the data processing
terminal system in the first embodiment and the second
embodiment of the present invention, lowered costs can be
realized. According to the data processing terminal system in
the second embodiment of the present invention, reduction in
throughput can be prevented. According to the data process-
ing terminal system in the first embodiment and the second
embodiment of the present invention, usefulness (portability,
economical efficiency) is improved. According to the data
processing terminal system in the third embodiment of the
present invention, in addition to the effect of the first embodi-
ment, the effect of the second embodiment is realized.
According to the data processing terminal system in the
fourth embodiment of the present invention, in addition to the
effect of the third embodiment, a symbol clock synchronous
with a reception symbol clock can be changed in accordance
by use on a receiving side of the symbol clock. According to
the data processing terminal system in the fifth embodiment
of the present invention, in addition to the effect of the third
embodiment, the microprocessor signal processing circuit
(CPU) in the microprocessor signal processing unit operates
at all times, even if the reception symbol clock is not output-
ted from the microwave transmitting and receiving unit to the
microprocessor signal processing unit. According to the data
processing terminal system in the sixth embodiment of the
present invention, in addition to the effect of the fourth
embodiment, the carrier-wave recovering circuit for recover-
ing the carrier wave and the reception symbol clock recover-
ing circuit for recovering the reception symbol clock can be
simplified, and the phase noise of the recovered carrier wave
and reception symbol clock can be improved. According to
the data processing terminal system in the seventh embodi-
ment of the present invention, in addition to the effect of the
fourth embodiment, the reception symbol clock recovering
circuit is unnecessary. According to the data processing ter-
minal system in the eighth embodiment of the present inven-
tion, in addition to the effect of the seventh embodiment, the
microprocessor signal processing circuit (CPU) in the micro-
processor signal processing unit operates at all times, even
when the microwave transmitting and receiving unit and the
microprocessor signal processing unit are separated for some
reasons.

1. A radio system comprising:

a radio unit; and

a signal processing unit provided separately from said
radio unit,

wherein said radio unit comprises:

a reception signal converting circuit configured to generate
a reception digital signal from a reception radio signal;

a clock generating circuit configured to generate a clock;
and

a first interface configured to operate in response to said
clock, and
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said signal processing unit comprises:

a second interface connected with said first interface and

configured to operate in response to said clock; and

a processing section configured to convert said reception

digital signal supplied through said first and second
interfaces.

2. The radio system according to claim 1, wherein said
reception signal converting circuit operates in response to
said clock.

3. The radio system according to claim 2, wherein said
processing section operates in response to said clock.

4. The radio system according to claim 3, wherein said
signal processing unit further comprises:

asupply circuit configured to supply a transmission digital

signal to said radio unit through said second interface,
and

said radio unit further comprises:

atransmission signal converting circuit configured to gen-

erate said a transmission radio signal from said trans-
mission digital signal supplied through said first and
second interfaces,

wherein said supply circuit operates in response to said

clock.

5. The radio system according to claim 4, wherein said
transmission signal converting circuit operates in response to
said clock.

6. The radio system according to claim 1, wherein one of
said first and second interfaces has a parallel bit converting
function.

7. A radio system comprising:

a radio unit; and

a signal processing unit provided separately from said

radio unit,

wherein said signal processing unit comprises:

a clock generating circuit configured to generate a clock,

said radio unit comprises:

areception signal converting circuit configured to generate

a reception digital signal from a reception radio signal;
and

a first interface configured to operate in response to said

clock, and

said signal processing unit further comprises:

a second interface connected with said first interface and

configured to operate in response to said clock; and

a processing section configured to convert said reception

digital signal supplied through said first and second
interfaces.

8. The radio system according to claim 7, wherein said
reception signal converting circuit operates in response to
said clock.

9. The radio system according to claim 8, wherein said
processing section operates in response to said clock.
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10. The radio system according to claim 9, wherein said
signal processing unit further comprises:

a supply circuit configured to supply a transmission digital
signal to said radio unit through said second interface,
and

said radio unit further comprises:

a transmission signal converting circuit configured to gen-
erate said a transmission radio signal from said trans-
mission digital signal supplied through said first and
second interfaces,

wherein said supply circuit operates in response to said
clock.

11. The radio system according to claim 10, wherein said
transmission signal converting circuit operates in response to
said clock.

12. The radio system according to claim 7, wherein one of
said first and second interfaces has a parallel bit converting
function.

13. A radio system comprising:

a radio unit; and

a signal processing unit provided separately from said
radio unit,

wherein said radio unit comprises:

reception signal converting means for generating a recep-
tion digital signal from a reception radio signal;

clock generating means for generating a clock; and

first interface means for operating in response to said clock,
and

said signal processing unit comprises:

second interface means connected with said first interface
means for operating in response to said clock; and

demodulation processing means for converting said recep-
tion digital signal supplied through said first and second
interface means.

14. A radio system comprising:

a radio unit; and

a signal processing unit provided separately from said
radio unit,

wherein said signal processing unit comprises: clock gen-
erating means for generating a clock, said radio unit
comprises:

reception signal converting means for generating a recep-
tion digital signal from a reception radio signal; and

first interface means for operating in response to said clock,
and

said signal processing unit further comprises: a second
interface means connected with said first interface
means, for operating in response to said clock; and

processing means for converting said reception digital sig-
nal supplied through said first and second interface
means.
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