RECEIPT CIRCUIT FOR A TDMA RADIO APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a receipt circuit
included in a TDMA (Time Division Multiple Access) radio
apparatus and, more particularly, to a receipt circuit for a
TDMA radio apparatus of the type using a SAW (Surface
Acoustic Wave) filter or a ceramic filter as band-pass filter for
an IF (Intermediate Frequency) signal.

In one of conventional receipt circuits for a TDMA radio
apparatus, a TDMA signal coming in through an antenna is
input 16 an RF (Radio Frequency) amplifier via an input filter.
The TDMA signal l_is amplified by the RF amplifier and then
transformed to an IF signal by a mixer. An IF bahd—pass filter
irﬁplemented by a SAW filter or a ceramic filter filters out

needless signals and interference signals contained in the IF

".signal. A limiter amplifier amplifies the filtered IF signal

while detecting its receipt electric field level. The resulting
output of the limiter amplifier is fed to a demodulator.

The above receipt circuit apparatus has the following
problems left unsolved. When é TDMA [IF signal of high level

is input to the SAW filter. or the ceramic filter, the trailing



edge of the signal is blunted at each time slot due to the
influence of a group delay characteristic ~ particular to the
filter. Specifically, although the trailing edge is originally
sharp, it is blunted by the SAW filter or the ceramic filter with
the result that a component belonging to a preceding time slot
remains in a guard time between the above time slot and the
following time slot. It follows that when a TDMA signal of low
level occurs immediately after the TDMA signal of high level,
the receipt sensitivity of the former is lowered by the
influence of the residual component of the latter. Moreover, if
the residual component in the guard time is of - high level, a
carrier sensing function determines, even when an electric
field is aﬁsent in the next time slot, that an input electric field
is present. This practically disables the radio apparatus from
communicating with another. radio = apparatus in both of a

transmission time slot and a receipt time slot.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention to
g provide a receipt circuit for a TDMA radio apparaius capable
of obviating, when a TDMA IF signal of high level is input to a
SAW filter or a ceramic filter, the fall of receipt sensitivity and
the inability to communicate ascribable to the influence of the

group delay characteristic particular to the filter.



A receipt circuit for a TDMA radio apparatus of the
present invention includes a band-pass filter for an IF signal
and implemented by either one of a SAW filter and a ceramic
filter, and a removing circuit for removing a residual s'.ignal
component remaining in é preselected guard time between
coﬁsecutive time slots of a TDMA IF signal passed through the

band-pass filter.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present invention will become apparent from the
following detailed description taken with the accompanying
drawings in which:

FIG. 1 is a block diagram schematically showing a
conventional TDMA radio apparatus; '

‘FIG. 2 is a block diagram schematically showing a receipt
circuit included in a TDMA radio apparatus and embodying
the present invention;

FIG. 3 shows waveforms demonstrating the operation of

" a switch included in the illustrative embodiment; and

FIG. 4 is a circuit diagram showing a specific
configuration of the switch of FIG. 3.
In the drawings, identical references denote identical

structural elements.



DESCRIPTION OF THE PREFERRED EMBODIMENT

To Dbetter understand the present invention, brief
reference will be made to a conventional receipt circuit for a
TDMA radio apparatus, shown in FIG. 1. As shown, a TDMA
signal coming in through an antenna 1 is input to an RF
amplifier 3 via an input filter 2. - The TDMA signal is amplified
by the RF amplifier 3 and then transformed to an IF signal Sl
by a mixer 4. An IF band-pass ﬁlter. 5 implemented by a
SAW filter or a ceramic filter is connected to the output of the
mixer 4 in order to filter out néedless signals and interference
signa}s contained in the IF signal SI. A limiter amplifier 6
amplifies the filtered IF signal while detecting its receipt
electric field level. The resulting output of the limiter
amplifier 6 is fed to a ‘demodulator not shown.

-The problem with the above conventional receipt circuit
is that when a TDMA IF signal of high level is input to the
SAW filter or the ceramic filter 5, the trailing edge of the
signal is blunted at each time slot due to the influence of a
group delay characteristic particular to the filter 5.
- Specifically, FIG. 3 shows a signal S2 output from ‘the band-
pass filter 5. As shown, although the trailing edge of the
signal S2 is originally sharp, it is blunted by the SAW filter or
the ceramic filter 5, as indicated by hatching. Consequently, a
component belonging to a preéeding time slot remains in a

guard time between the above time slot and the following



time slot. It follows that when a TDMA signal of low Jevel
occurs immediately after the TDMA signal of- high level, the
receipt sensitivity of the former is lowered by the influence of
the residual component of the latter. Moreover, if the residual
component in the guard time is of high level, a carrigr sensing
function determines, even when ah electric field is absent in
the next time slot, that an input electric field iS present.  This
practically disables the radio apparatus from communicating
- with another . radio apparatus in both of a transmission time
slot and a receipt time slot, as discusséd earlier. |

Referring to FIG. 2, a receipt circuit for a TDMA radio
apparatus and embodying the present invention will be
described. As shown, the receipt circuit includes an input
filter 2 and an RF amplifier 3. A TDMA signal coming in
through an antenna 1.is applied to the RF amplifier 3 via the
input filter 2 and amplified thereby. A mixer 4 transforms
the amplified signal output from the RF amplifier 3 to a TDMA
IF signal S1. A Dband-pass filter 5 for an IF signal and
implemented by a SAW filter or a ceramic filter filters out
" needless signals and interference signals contained .in the IF
signél S1. A limiter amplifier 6 amplifies the resulting output
of the filter 5 and feeds its output to a demodulator  not
shown.

In the illustrative embodirﬁént, a switch 7 1is -connected

to the output of the IF filter 5 in order to selectively transfer



the IF signal, labeled S2, output from the filter 5 | to the
demodulator. Specifically, a guard timing detector 8 feeds a
control signal Sc to the switch 7. In response to the control
signal Sc, the switch 7 selects the IF signal S2 only during the
slot period of the received TDMA signal and feeds it to the
demodulator via the [imiter amplifier 6 as a signal S3.

The TDMA IF signal S1 output from the mixer 4 is fed to
the guard timing detector 8 also. The detector 8 detects the
timing of a guard time between consecutive time slots out of
the IF signal S1 and delivers the control signal | Sc
representative of the above. timing to the switch 7.

FIG. 3 shows the waveforms of the signals S1, S2, S3 and
Sc for demonstrating the operation of the switch 7. As shown,
the control signals Sc is assumed to go low for each slot period,
but go- high for each guard time. When the control signal Sc
goes low, the switch 7 transfers the IF signal S2 output from
the IF filter 5 to the demodulator. While the control signal Sc
is in its low level, the switch 7 intercepts the IF signal S2.
That 1is, the switch 7 forcibly removes residual signal
' components occurring during consecutive guard t-imes from
the IF signal S2. As a result, the IF signal S3 output from the
switch 7 is free from such residual signal components.

FIG. 4 shows a specific configuration of the switch 7. As
shown, the switch 7 is made ﬁp of a pin diode 71, an FET

(Field Effect Transistor) 72, an inverter 73, a capacitor 74, and



a choke coil 75. The FET 72 applies a bias to tﬁe pin diode 71
in accordance with thé control signal Sc. The inverter 73
inverts the polarity of the control signal Sc. The capacitor 7 4
is used to obstruct a DC component.

The pin diode 71 is connected between the IF signal line
and ground and selectively turned on or turned off by the FET
72. The control signal Sc having its polarity inverted by the
inyerter 73 is applied to the gate of the FET 72. The FET 72
applies a bias to the pin diode 71 such that the diode 71 turns
off when the control signal Sc goes low (slot. period) or turns
on when the signal Sc goes high (g'_uard time). During slot
period, i.e., while the pin diode 71 is Itumed off, the IF signal is
transferred to the demodulator. During guard time, i.e., while
the pin diode 71 is turned on, the IF signal is discharged to
ground - without being transferred to the demodulator.

As stated above, the illustrative embodiment is capable
of filtering out résidual signal components occurring during
guard times due to the influence of the group delay
characteristic of a SAW filter or a ceramic filter.

The pin diode 71 connected between fhe IF §igna1 line
and ground may alternatively be serially connected to the IF
signal line, if desired. Further, the pin diode 71 may be
replaced = with any other suitable kind of diode or an

electromagnetic switch operable at high speed.



In summary, it will be seen that the present invention
provides a receipt circuit for a TDMA radio apparatus and
capable of obviating the fall of receipt sensitivity even when a
TDMA signal of low level is input immediately after a slot in
which a TDMA signal of high level has been input. In addition,
the receipt circuit is free from the erroneous detection of an
input electric field otherwise brought about . by. ‘a residual
signal component occurring in a guard time due to the group
delay characteristic of a SAW filter ar a ceramic filter. These
advantages are derived from a | unique: configuration in which
a switch is selectively turned on or  turned off in ‘order to
remove the residual signal component.

Various modifications will become possible for those
skilled in the art after receiving the teachings of the present

disclosure without departing from the scope thereof.



CLAIMS

1. A receipt circuit for a TDMA radio apparatus,
comprising:

a band-pass filter for an IF signal and implemented by
. either one of a SAW filter and a ceramic filter; and

removing - means for removing a  residual signal
component remaining in a ﬁresélected | guard time between
consecutive time slots of .a TDMA IF signal passed through said
band-pass filter. - |

2. A receipt circuit as claimed in claim 1, wherein said
removing means comprises:

a guard timing detector for detecting the preselected
guard time to thereby output a control signal representative
of a timing of the guard time; and

a- switch selectively turned on or turned off by . the
control - signal.

3. A receipt .circuit as claimed in claim 2, wherein said
switch comprises:

a diode connected between an output signal li_ne of said
" band-pass filter 4nd ground; and |

a transistor for applying a bias to said diode in
accordance with the control signal.

4. A receipt circuit as claimed in claim 2, wherein said

switch comprises:
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a diode serially connected to an output signal line of said
band-pass filter; and |

a transistor for applying a bias to said diode in
accordance with the control signal.

5. A receipt circuit as claimed in claim 4, wherein said
switch comprises an electromagnetic switch to be driven by
said transistor at a high' speed.

6. A receipt circuif as claimed in claim 3, wherein said
switch comprises an electromagnetic switch to be driven by

said transistor at a high speed.
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