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WIRELESS SENSORAPPARATUS 

CLAIM OF PRIORITY 

0001. This application claims benefit of Japanese Patent 
Application No. 2009-246584 filedon Oct. 27, 2009, which is 
hereby incorporated by reference in its entirety. 

BACKGROUND OF THE DISCLOSURE 

0002 1. Field of the Disclosure 
0003 Embodiments of the present disclosure relate to a 
wireless sensor apparatus for detecting a motion or the like of 
an object on the basis of a reflected wave of the object by 
using a wireless wave. 
0004 2. Description of the Related Art 
0005 Japanese Unexamined Patent Application Publica 
tion No. 2004-245602 discloses an apparatus which is con 
figured to feed an output signal from an oscillator to an 
antenna for radiating a wireless wave, receive a reflected 
wave obtained while this wireless wave is reflected by an 
object, and detect an orientation and a motion of the object on 
the basis of the received reflected wave). 
0006 FIG. 4 shows a wireless sensor apparatus configured 
to detect a motion or the like of an object by using a pulse 
signal output from an oscillator. An wireless sensor apparatus 
1 shown in FIG. 4 is provided with two transmission and 
reception antennas A1 and A2. Two pulse signals are outputat 
a same timing from an RF oscillating circuit 2 to be fed to the 
transmission and reception antennas A1 and A2 and also sent 
to mixer circuits 3a and 3b as local signals. Wireless waves 
are radiated from the transmission and reception antennas A1 
and A2 which are supplied with the pulse signals, and 
reflected waves which are reflected from an object O are 
respectively received by the transmission and reception 
antennas A1 and A2. The received reflected waves are input to 
the mixer circuits 3a and 3b as electric reception signals and 
mixed with a part of the pulse signals input from the RF 
oscillating circuit 2. Signals output from the mixer circuits 3a 
and 3b are input to an integral differential amplification cir 
cuit 4 for an integral differential amplification, and low fre 
quency components (including a DC signal) are taken out in 
a low-pass filter (LPF)5. The signals passing through the LPF 
5 are converted into digital signals by an A/D converter which 
is not shown in the drawing and taken in into a signal pro 
cessing circuit 6. In the signal processing circuit 6, the pres 
ence or absence of the motion of the object O is detected on 
the basis of the signal of the low frequency components 
output from the low-pass filter (LPF) 5. 
0007. However, in the wireless sensor apparatus 1 shown 
in FIG. 4, as the transmission and reception antennas A1 and 
A2 are supplied with the pulse signals at the same time from 
the RF oscillating circuit 2, a problem occurs in which the 
wireless waves radiated from the respective antennas A1 and 
A2 at the same time function as mutual disturbing waves for 
causing an interference. As in the wireless sensor apparatus 1 
described above, in a case where the wireless waves are 
radiated from the two transmission antennas A1 and A2 at the 
same time in order to improve an antenna reception sensitiv 
ity, it is necessary to secure an isolation between the antennas 
which significantly affects the antenna reception sensitivity 
and a dynamic range. However, in a case where a distance 
between the antennas is increased to cancel the interference, 
the size of the apparatus becomes larger, and therefore a 
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problem occurs in which it is difficult to satisfy both the 
antenna reception sensitivity and a miniaturization of the 
apparatus. 
0008. Also, in the wireless sensor apparatus 1, as the two 
antennas A1 and A2 are supplied with the pulse signals from 
the RF oscillating circuit 2 at the same time, the RF oscillating 
circuit 2 is demanded to have a large peak power. 
0009. These and other drawbacks exist. 

SUMMARY OF THE DISCLOSURE 

0010 Embodiments of the present disclosure have been 
made in view of the above-mentioned problem and provide a 
wireless sensor apparatus capable of securing an isolation 
between antennas without an interference of mutual wireless 
waves between a plurality of antennas, realizing a miniatur 
ization of the apparatus, and also reducing a peak power 
demanded for an oscillator by half. 
0011. A wireless sensor apparatus according to an 
embodiment includes: first and second antennas; a first mixer 
circuit which is connected to the first antenna and configured 
to input a first reception signal received by the first antenna; a 
second mixer circuit which is connected to the second 
antenna and configured to input a second reception signal 
received by the second antenna; a signal generation circuit for 
generating pulse signals to be fed to the first and second 
antennas and also supplied to the first and second mixer 
circuits; an integral differential amplification circuit for 
inputting a signal obtained by mixing the first reception signal 
with the pulse signal and output by the first mixer circuit and 
a signal obtained by mixing the second reception signal with 
the pulse signal and output by the second mixer circuit; and a 
control unit for controlling, in a case where wireless waves 
are radiated by feeding the pulse signals to the first and second 
antennas, an operation timing of the signal generation circuit 
and a path from the signal generation circuit to the first and 
second antennas in such a manner that after a prior pulse 
signal is fed to the first antenna and simultaneously supplied 
to the first mixer circuit, at a proximate timing which does not 
overlap with a pulse width of the prior pulse signal supplied to 
the first antenna and the first mixer circuit, a next pulse signal 
is fed to the second antenna and simultaneously supplied to 
the second mixer circuit. 
(0012. According to this configuration, after the prior pulse 
signal is fed to the first antenna and simultaneously supplied 
to the first mixercircuit, at a proximate timing which does not 
overlap with the pulse width of the prior pulse signal supplied 
to the first antenna and the first mixer circuit, the next pulse 
signal is fed to the second antenna and simultaneously Sup 
plied to the second mixercircuit. Therefore, the supply timing 
for the pulse signal to the first antenna is not overlapped with 
the supply timing for the pulse signal to the second transmis 
sion antenna. Therefore, it is possible to secure the isolation 
between the antennas without the interference caused by the 
mutual wireless waves between the plurality of antennas A11 
and A12, and also it is possible to realize the miniaturization 
of the apparatus as the distance between the antennas does not 
need to be increased. Also, the pulse signals are fed from the 
signal generation circuit to the first and second antennas at 
different timings, and therefore as compared with the wireless 
sensor apparatus in related art, it is possible to reduce the peak 
power demanded for the oscillator by half. 
0013. In the above-mentioned wireless sensor apparatus, 
the control unit includes: a timing circuit for setting a genera 
tion timing for the pulse signals; and a switching element for 
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Switching an antenna which becomes a feed destination of the 
pulse signal output from the signal generation circuit between 
the first antenna and the second antenna, and the control unit 
controls the Switching element in Synchronization with the 
generation timing set in the timing circuit. 
0014. According to this configuration, as the antenna 
which becomes the feed destination of the pulse signal is 
Switched between the first and second antennas in Synchro 
nization with the generation timing for the pulse signal set in 
the timing circuit, the Supply timings for the pulse signals to 
the respective antennas can be switched. For that reason, the 
radiation timings for the wireless waves from the respective 
antennas are not overlapped with each other, and it is possible 
to prevent the interference of the wireless waves radiated 
from the respective antennas. 
0015. In the above-mentioned wireless sensor apparatus, 
the control means operates while the proximate timing which 
does not overlap with the pulse width of the prior pulse signal 
is a timing when a time twice the pulse width elapses from a 
rise of the prior pulse signal. 
0016. According to this configuration, as the proximate 
timing is the timing when the time twice the pulse width 
elapses from the rise of the prior pulse signal, when both the 
pulse signals are repeatedly generated, it is possible to con 
tinuously radiate the wireless waves from the respective 
antennas. Therefore, by analyzing the reflected waves con 
tinuously reflected, it is possible to detect the motion of the 
object moving at a high speed. 
0017. In the above-mentioned wireless sensor apparatus, 
the first and second antennas can also commonly use a trans 
mission antenna and a reception antenna. Also, the first and 
second antennas can adopt a configuration in which an 
antenna for radiating a wireless wave by being fed with the 
pulse signal and an antenna for receiving a reflected wave 
which is reflected by an object and outputting the first or 
second reception signal are respectively separately provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a functional block diagram of a wireless 
sensor apparatus according to an embodiment of the present 
disclosure; 
0019 FIGS. 2A, 2B and 2C show a relationship between a 
transmission signal and a reception signal transmitted and 
received by transmission and reception antennas of the wire 
less sensor apparatus according to the present disclosure; 
0020 FIGS. 3A and 3B are explanatory diagrams for 
describing a generation timing control for pulse signals by a 
timing circuit according to the present disclosure; and 
0021 FIG. 4 shows a wireless sensor apparatus in related 

art. 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

0022. The following description is intended to convey a 
thorough understanding of the embodiments described by 
providing a number of specific embodiments and details 
involving a wireless sensor apparatus. It should be appreci 
ated, however, that the present invention is not limited to these 
specific embodiments and details, which are exemplary only. 
It is further understood that one possessing ordinary skill in 
the art, in light of known systems and methods, would appre 
ciate the use of the invention for its intended purposes and 
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benefits in any number of alternative embodiments, depend 
ing on specific design and other needs. 
0023. Hereinafter, with reference to the accompanying 
drawings, various embodiments of the present disclosure will 
be described in detail. A wireless sensor apparatus according 
to an embodiment is provided with a plurality of antennas for 
transmission and reception and may be configured to feed 
pulse signals generated by an RF oscillating circuit to the 
respective antennas for radiating wireless waves and detect a 
motion or the like of an object on the basis of a reflected wave 
obtained while this wireless wave is reflected by the object. 
0024 FIG. 1 is a functional block diagram of the wireless 
sensor apparatus according to an embodiment of the disclo 
Sure. As shown in FIG. 1, a wireless sensor apparatus 10 may 
include two transmission and reception antennas A11 and 
A12, an RF oscillating circuit 11 configured to generate pulse 
signals to be Supplied to the transmission and reception anten 
nas A11 and A12, and a control unit 12 for controlling the 
generation timing for the pulse signals of the RF oscillating 
circuit 11. In a wireless sensor apparatus 10 according to the 
present disclosure, the generation timings may be controlled 
so that pulse widths (radiation timings) of the pulse signals 
Supplied to the respective transmission and reception anten 
nas A11 and A12 are not overlapped, and the respective trans 
mission and reception antennas A11 and A12 receiving the 
pulse signals at different generation timings are configured to 
radiate the wireless waves. It should be noted that in the 
following description, the pulse signal supplied to the trans 
mission and reception antenna A11 is described as a first pulse 
signal and the pulse signal Supplied to the transmission and 
reception antenna A12 is described as a second pulse signal, 
but for simplifying the description, unless specifically distin 
guished otherwise, the signals are referred simply as pulse 
signals. 
0025. The RF oscillating circuit 11 may generate the first 
and second pulse signals having a predetermined pulse width 
Pw while following the generation timing control for the 
pulse signals by the control unit 12. The respective pulse 
signals thus generated may be sent to a Switching element 14. 
Herein, for the pulse signal, for example, a rectangular wave 
like or triangular wave-like signal can be applied if the signal 
has a width overlapping the reflected wave from the object O 
(delayed wave). 
0026. The control unit 12 may control the generation tim 
ing for the pulse signals of the RF oscillating circuit 11 and a 
path from the RF oscillating circuit 11 to the transmission and 
reception antennas A11 and A12 so that the pulse widths of 
the first and second pulse signals fed to the transmission and 
reception antennas A11 and A12 are not overlapped with each 
other. The control unit 12 may be composed ofatiming circuit 
13 and the switching element 14. In the timing circuit 13, a 
generation timing for the pulse signal may be set so that the 
rise of the second pulse signal appears at a time point when a 
time elapses by 2 pulse widths from the rise of the first pulse 
signal. It should be noted that in a case of a proximate timing 
where the pulse widths of the first and second pulse signals 
are not overlapped with each other, an interval between the 
first pulse signal and the second pulse signal is not limited to 
a case where the rise of the second pulse signal appears at a 
time point when a time elapses by 2 pulse widths from the rise 
of the first pulse signal. That is, this setting on the generation 
timing for the pulse signals can be changed to a timing if the 
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pulse widths of the first and second pulse signals are not 
overlapped with each other in accordance with the motion or 
the like of the object O. 
0027. The timing circuit 13 may send a control signal 
instructing this generation timing for the pulse signal to the 
RF oscillating circuit 11 and also a Switching signal in Syn 
chronization with this control signal to the Switching element 
14. While following the switching signal received from the 
timing circuit 13, the switching element 14 may switch the 
Supply destination of the pulse signal Supplied from the RF 
oscillating circuit 11 to the transmission and reception 
antenna A11 side or the transmission and reception antenna 
A12 side. In this manner, the pulse signal may be generated in 
the RF oscillating circuit 11 in response to the control signal 
from the timing circuit 13, and in Synchronization with this, 
the Switching element 14 may switch the Supply destination 
of the pulse signal to the transmission and reception antenna 
A11 side or the transmission and reception antenna A12 side. 
As a result, in Synchronization with the generation timing for 
the pulse signal set in the timing circuit 13, the antenna for 
radiating the pulse signal may be switched to the first or 
second transmission antennas A11 or A12. As the Supply 
timings for the pulse signals to the respective transmission 
antennas A11 and A12 are Switched, the radiation timings for 
the wireless waves from the respective transmission antennas 
A11 and A12 are not overlapped with each other, and the 
interference of the wireless waves radiated from the respec 
tive transmission antennas A11 and A12 can be prevented. 
0028. Referring to FIGS. 2A, 2B and 2C, the transmission 
signal and the reception signal transmitted and received by 
the transmission and reception antenna A11 (A12) will be 
described. FIGS. 2A, 2B and 2C show a relation between the 
transmission signal and the reception signal transmitted and 
received by the transmission and reception antenna A11 
(A12). In FIGS. 2A, 2B and 2C, the vertical axis indicates a 
signal intensity, and the horizontal axis indicates a time t. 
0029. As shown in FIG. 2A, the pulse signal passing 
through the switching element 14 from the RF oscillating 
circuit 11 may be fed to the transmission and reception 
antenna A11 (A12) and radiated as a wireless wave (trans 
mission signal S1). FIG. 2A shows the transmission signal S1 
in a case where, for example, the pulse signal having a duty 
rate of about /100 is supplied. At this time, a part of the pulse 
signal fed to the transmission and reception antenna A11 
(A12) may be sent to the mixer circuit 15a (15b) as a local 
signal L1 (FIG. 2B). Herein, a state is illustrated in which the 
local signal L1 having a predetermined pulse width tin from 
the RF oscillating circuit 11 (for example, 90 nS) is supplied 
at a predetermined interval Tp (for example, 8.8 LS). On the 
other hand, the reflected wave from the object O received by 
the transmission and reception antenna A11 (A12) may be 
Subjected to a signal detection (envelope detection) to be sent 
as a reception signal S2 to the mixer circuit 15a (15b). The 
reception signal S2 may be input to the mixer circuit 15a 
(15b) with a delay by a predetermined time ts from the local 
signal L1. FIG.2C shows the local signal L1 and the reception 
signal S2 input to the mixer circuit 15a (15b). 
0030. Next, by using FIGS. 3A and 3B, the generation 
timing control for the pulse signals of the timing circuit 13 
will be described. FIGS. 3A and 3B are explanatory diagrams 
for describing the generation timing control for the pulse 
signals of the timing circuit 13 according to the present 
embodiment. In FIGS. 3A and 3B, the vertical axis indicates 
a signal intensity, and the horizontal axis indicates a time t. It 
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should be noted that in FIGS. 3A and 3B, a left channel is 
described as the first pulse signal (local signal LO) supplied 
to the transmission and reception antenna A11 (the mixer 
circuit 15a), and a right channel is described as the second 
pulse signal (local signal LO) Supplied to the transmission 
and reception antenna A12 (the mixer circuit 15b). It should 
be noted that in FIGS. 3A and 3B, a signal DS represented by 
a dashed-dotted line indicates the reflected waves from the 
object O (first and second reception signals) received by the 
respective transmission and reception antennas A11 and A12. 
0031. As shown in FIG. 3A, in the timing circuit 13, a 
generation timing where the first pulse signal rises at a time t1 
may be set. When the control signal instructing the generation 
timing til is sent to the RF oscillating circuit 11, the RF 
oscillating circuit 11 may generate the first pulse signal hav 
ing the pulse width Pw. Also, in the timing circuit 13, a 
generation timing may be set so that the second pulse signal 
rises at a time t3 when a time elapses by 2 pulses from the time 
t1 for the rise of the first pulse signal. When the control signal 
instructing the generation timing t3 is sent to the RF oscillat 
ing circuit 11, the RF oscillating circuit 11 may generate the 
second pulse signal having the pulse width Pw. That is, in the 
timing circuit 13, the setting may be made in which the 
interval of the generation start timings for the pulse signals 
with respect to the two transmission and reception antennas 
A11 and A12 has a time gap of at least 2 pulse widths (ÖT 
((22Pw)). 
0032. Also, in a case where the object O moves at a high 
speed, the generation timing for the pulse signal of the timing 
circuit 13 may be set in accordance with the motion or the like 
of the object. In FIG. 3B, the generation timing for the pulse 
signal may be set so that the second pulse signal rises at a time 
(t3) when a time elapses by 2 pulse widths from at the time t1 
for the rise of the first pulse signal. That is, in the timing 
circuit 13, the setting may be made in which the interval of the 
generation start timings for the pulse signals with respect to 
the two transmission and reception antennas A11 and A12 has 
a time gap of 2 pulse widths (ÖT(=2Pw)). As a result, the first 
pulse signal and the second pulse signal may be generated at 
a shorter interval, and when both the pulse signals are repeat 
edly generated to be Supplied to the respective transmission 
and reception antennas A11 and A12, it may be possible to 
continuously radiate the wireless waves from the respective 
transmission and reception antennas A11 and A12. Then, 
when the reflected waves continuously reflected are analyzed, 
it may be possible to detect the motion of the object Omoving 
at a high speed. 
0033. The wireless sensor apparatus 10 according to the 
present embodiment may be provided with two mixercircuits 
15a and 15b, an integral differential amplification circuit 16, 
a low-pass filter (LPF) 17, and a signal processing circuit 18 
as components on the reception side. To the mixercircuit 15a 
functioning as a first mixer circuit, via the Switching element 
14, a part of the first pulse signal (the local signal LO shown 
in FIGS. 3A and 3B) supplied to the transmission and recep 
tion antenna A11 may be input as a local signal. Also, to the 
mixer circuit 15a, a first reception signal receiving the 
reflected wave from the object O from the transmission and 
reception antenna A11 on the reception side (delay signal DS 
shown in FIGS. 3A and 3B) may be input. Similarly, to the 
mixer circuit 15b functioning as a second mixer circuit, via 
the Switching element 14, a part of the second pulse signal 
(the local signal LO shown in FIGS. 3A and 3B) from the 
transmission and reception antenna A12 may be input. Also, 
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to the mixer circuit 15b, a second reception signal receiving 
the reflected wave from the object O from the transmission 
and reception antenna A12 on the reception side (delay signal 
DS shown in FIGS.3A and 3B) may be input. At this time, in 
the two mixer circuits 15a and 15b, if the motion of the object 
O exists, phase differences between the local signal and the 
reception signal may differ from each other, and mutually 
different low frequency signals may be output. On the other 
hand, if the motion of the object O does not exist, the same 
signals may be output from the two mixer circuits 15a and 
15b. The signals respectively output from the mixer circuits 
15a and 15b are input to the integral differential amplification 
circuit 16. 
0034. The respective signals input in the integral differen 

tial amplification circuit 16 from the mixer circuits 15a and 
15b at the same timing may be subjected to the integral 
differential amplification, and low frequency components 
may be taken out by the LPF 17. The low frequency compo 
nents passing through the LPF 17 may be input to the signal 
processing circuit 18 as digital signals by the A/D converter 
which is not shown in the drawings. In the case where the 
object O moves, by analyzing a phase difference and an 
amplitude difference between the transmission signal and the 
reception signal included in this low frequency signal, the 
motion or the like of the object O may be detected. 
0035) Next, an operation of the wireless sensor apparatus 
10 will be described. Herein, a case will be described as an 
example in which the pulse signal is generated at a timing 
shown in FIG. 3A. 
0036 When a control signal for generating the first pulse 
signal is received from the timing circuit 13, at the time t1, the 
RF oscillating circuit 11 may generate the first pulse signal to 
be supplied to the transmission and reception antenna A11. In 
synchronization with the timing at which the control signal is 
sent from the timing circuit 13 to the RF oscillating circuit 11, 
the Supply destination of the pulse signal may be switched to 
the transmission and reception antenna A11 side. The gener 
ated first pulse signal may be sent via the Switching element 
14 to the mixer circuit 15a at the same time as the transmis 
sion and reception antenna A11. The transmission and recep 
tion antenna A11 to which the first pulse signal is fed may 
radiate the wireless wave and also may receive the reflected 
wave obtained while the radiated wireless wave is reflected by 
the object Oas the electric reception signal DS. At this time, 
as the wireless wave is not radiated from the other transmis 
sion and reception antenna A12, a disturbing wave from the 
transmission and reception antenna A12 may not exist. The 
reception signal DS may be input to the mixer circuit 15a. 
0037. On the other hand, at the time t3, the RF oscillating 
circuit 11 receiving the control signal for generating the sec 
ond pulse signal from the timing circuit 13 may generate the 
second pulse signal to be Supplied to the transmission and 
reception antenna A12. In synchronization with the transmis 
sion timing for this control signal, the Supply destination of 
the pulse signal may be switched to the transmission and 
reception antenna A12 side. The generated second pulse sig 
nal may be sent via the switching element 14 to the mixer 
circuit 15b as the same time as the transmission and reception 
antenna A12. The transmission and reception antenna A12 to 
which the second pulse signal is fed may radiate the wireless 
wave and also may receive the reflected wave obtained while 
the radiated wireless wave is reflected by the object O as the 
electric reception signal DS. At this time, as the wireless 
wave is not radiated from the other transmission and recep 
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tion antenna A11, a disturbing wave from the transmission 
and reception antenna A11 does not exist. The reception 
signal DS may be input to the mixer circuit 15b. 
0038. In the mixer circuit 15a, a part of the pulse signal 
LO input from the RF oscillating circuit and the reception 
signal DS may be mixed, and in the mixer circuit 15b, a part 
of the pulse signal LO, input from the RF oscillating circuit 
and the reception signal DS may be mixed. The signal output 
from the mixer circuit 15a may be input to the integral dif 
ferential amplification circuit 16 together with the signal out 
put from the mixer circuit 15b at a timing which can be 
regarded as Substantially the same timing. If the object O 
moves, the output of the mixer circuit 15a and the output of 
the mixer circuit 15b may vary from each other, and a differ 
ence thereof may be subjected to the integral differential 
amplification in the integral differential amplification circuit 
16. Also, if the object O is in a halt state, the output of the 
mixer circuit 15a and the output of the mixer circuit 15b may 
become almost 0, and therefore the output of the integral 
differential amplification circuit 16 also may become almost 
0. As to the output signal of the integral differential amplifi 
cation circuit 16, the low frequency signal may be taken out 
by the LPF 17 to be input to the signal processing circuit 18. 
As the low frequency signal taken out by the LPF 17 includes 
information related to the motion or position of the object O. 
by analyzing this information, the motion or the like of the 
object O may be detected. 
0039. In this manner, according to the present embodi 
ment, after the prior pulse signal is fed to the first antenna A11 
and simultaneously supplied to the first mixer circuit 15a, at 
a proximate timing which does not overlap with the pulse 
width of the prior pulse signal Supplied to the first antenna 
A11 and the first mixer circuit 15a, the next pulse signal may 
be fed to the second antenna A12 and simultaneously Sup 
plied to the second mixer circuit 15b. Therefore, the supply 
timing for the pulse signal to the first antenna A11 is not 
overlapped with the Supply timing for the pulse signal to the 
second transmission antenna A12. Therefore, it is possible to 
secure the isolation between the antennas without the inter 
ference of the mutual wireless waves between the plurality of 
antennas A11 and A12, and also it is possible to realize the 
miniaturization of the apparatus as the distance between the 
antennas does not need to be increased. Also, the pulse signals 
are fed from the RF oscillating circuit 11 to the first and 
second antennas A11 and A12 at different timings, and there 
fore as compared with the wireless sensor apparatus in related 
art, it is possible to reduce the peak power demanded for the 
RF oscillating circuit 11 by half. 
0040. It should be noted that according to the above-men 
tioned embodiment, the example has been described in which 
one antenna doubles as the transmission antenna and the 
reception antenna (shared use), but the transmission antenna 
and the reception antenna may be composed of separate 
antennas. Also, by composing the transmission and reception 
antennas A11 and A12 of orthogonal polarized-wave anten 
nas (for example, the transmission and reception antenna A11 
is composed of a vertical polarized-wave antenna, and the 
transmission and reception antenna A12 is composed of a 
horizontal polarized-wave antenna), it is also possible to fur 
ther suppress the interference between the antennas. 
0041. Also, according to the above-mentioned embodi 
ment, the configuration is adopted in which the timing circuit 
13 directly controls the generation timing for the pulse signals 
of the RF oscillating circuit 11, but the embodiment is not 
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limited to this configuration. For example, a configuration 
may also be adopted in which the timing circuit 13 is provided 
in a latter stage of the RF oscillating circuit 11 to control the 
Supply timings (output timings) of the pulse signals output 
from the RF oscillating circuit 11 to the respective antennas. 
0042. Also, the embodiment disclosed in the present 
application is an exemplification in every aspect and is not 
limited to this embodiment. The scope of the present inven 
tion is not indicated by only the description on the above 
mentioned embodiment but is indicated by a scope of the 
claims and is intended to include all modifications having 
equivalent meanings to the claims and within the scope 
thereof. 
0043. The present invention is applicable to a wireless 
sensor apparatus configured to detect a motion or the like of 
an object on the basis of a reflected wave from the object by 
utilizing a wireless wave. Accordingly, the embodiments of 
the present inventions are not to be limited in scope by the 
specific embodiments described herein. Further, although 
some of the embodiments of the present invention have been 
described herein in the context of a particular implementation 
in a particular environment for a particular purpose, those of 
ordinary skill in the art should recognize that its usefulness is 
not limited thereto and that the embodiments of the present 
inventions can be beneficially implemented in any number of 
environments for any number of purposes. Accordingly, the 
claims set forth below should be construed in view of the full 
breadth and spirit of the embodiments of the present inven 
tions as disclosed herein. While the foregoing description 
includes many details and specificities, it is to be understood 
that these have been included for purposes of explanation 
only, and are not to be interpreted as limitations of the inven 
tion. Many modifications to the embodiments described 
above can be made without departing from the spirit and 
Scope of the invention. 
What is claimed is: 
1. A wireless sensor apparatus comprising: 
first and second antennas; 
a first mixer circuit which is connected to the first antenna 

and configured to input a first reception signal received 
by the first antenna; 

a second mixer circuit which is connected to the second 
antenna and configured to input a second reception sig 
nal received by the second antenna; 

a signal generation circuit for generating pulse signals to be 
fed to the first and second antennas and also supplied to 
the first and second mixer circuits; 
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an integral differential amplification circuit for inputting a 
signal obtained by mixing the first reception signal with 
the pulse signal and output by the first mixer circuit and 
a signal obtained by mixing the second reception signal 
with the pulse signal and output by the second mixer 
circuit; and 

control means for controlling, in a case where wireless 
waves are radiated by feeding the pulse signals to the 
first and second antennas, an operation timing of the 
signal generation circuit and a path from the signal gen 
eration circuit to the first and second antennas in Such a 
manner that after a prior pulse signal is fed to the first 
antenna and simultaneously supplied to the first mixer 
circuit, at a proximate timing which does not overlap 
with a pulse width of the prior pulse signal Supplied to 
the first antenna and the first mixer circuit, a next pulse 
signal is fed to the second antenna and simultaneously 
Supplied to the second mixer circuit. 

2. The wireless sensor apparatus according to claim 1, 
wherein the control means includes: 
a timing circuit for setting a generation timing for the pulse 

signals; and 
a Switching element for Switching an antenna which 
becomes a feed destination of the pulse signal output 
from the signal generation circuit between the first 
antenna and the second antenna, and 

the control means controls the Switching element in Syn 
chronization with the generation timing set in the timing 
circuit. 

3. The wireless sensor apparatus according to claim 1, 
wherein the control means operates while the proximate 

timing which does not overlap with the pulse width of 
the prior pulse signal is a timing when a time twice the 
pulse width elapses from a rise of the prior pulse signal. 

4. The wireless sensor apparatus according to claim 1, 
wherein the first and second antennas commonly use a 

transmission antenna and a reception antenna. 
5. The wireless sensor apparatus according to claim 1, 
wherein the first and second antennas are respectively 

separately provided with an antenna for radiating a wire 
less wave by being fed with the pulse signal and an 
antenna for receiving a reflected wave which is reflected 
by an object and outputting the first or second reception 
signal. 


