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EIELD. QF THP TNUENTTON

This invention relates to a radiotelephone unit, and more
particularly to, a radictelephone unit including a receiving circuit
for TDMA (time division multiple access), such as PHS (personal

handy-phone system).

RACKGROINND OF THF. INUVRNTION

A conventional receiver c¢ircuir to conduct TDMA receiving
{herein, also refarred to as ‘time division multiplex receiving’)
comprises a8 receive mixer circuit, an IF (intermediate-frequency)
filter, an i,l? amplifier, a demodulator, and a ¢ontroller to which
a field strength output from the IF amplifier is input. This is a
typical receiving circuit that one IF filter is provided for one
i_nuemedia:é treéuegcy.

For example, TDMA tfansmittiné and receiving are conducted by
" using four transmit alots. T1., T2, T3 and 74 and four receivs glots,
R1, R2,.R3 and R4 to follow. "The four transmit slots and four raceive
slots compo_ae'one flame length. The TDMA transmitting and receiving
are conducted by repeating such flames.

With regard to the four receive slots. in typical cases, one
slot is assigned to a control channel and the other three slots are
a28signed to call chanmels. Thus., three calls at paximum can dbe
simultaneously used.

Also, whether a receive sloﬁ is vacant and can be used as a
call channel is judged as follows. In general, the field strength

ocutput from the IF amplifier is compared with & predetermined




i

threshold value in the controller. When the former is higher than

the latter, it is judged that an electric field exists and the receive
glot is occupied. On the other hand, when the former ig lower than
the lattey, it is judged that no electric field exists and the receive
slot is vacant.

Thug, call channels can be in turn assigned to vacant slots,
thereby allowing three calls at maximum to be used.

However, in the conventional TDMA receiver circuit, there is
the problem that a receive slot to be duly judged as having no received
field is erroneously judged as having a received field due to a delay
in fall time of the field strength output for the previous receive
sllot.. The:efore. the receive slot isnot available for a call channel,

ey,

thezeby the three calls at maximum cannot be obtained and the

connection rate must be reduced.

The problem is frequently caused by the performance of a SAW
filter typically used as the IF filcer.

Thus, it may happen that a receive slot duly available for a
call cha;nnel.canno!: be used. This causes a reduction in the
connectjion rate.

Bspecially when a received field to be input is high, the
ezrronacus judgement as having a received field may frequently happen
because the delay in field detection up to the next slot becomes

significant with an increase in filed strength lavel.

SIIMMARY _QOF _THE TNVENTION
Accordingly, it is an object of the invention to provide a

radiotelephone unit that all recsive slots can be effectively used.



It is a furcther objaect of the inveﬁtion to provide a method
for ;onducting time division multiplex receiving that all receive
slots can be effectively used.

According to the invenction, a Yradiotelephone unit for
_conducting time division multiplex receiving, comprises:

twe intermediate-frequency filters .provided with a same
performance; and

means for switching alternately the two intermediate-frequency
filters every time when a receive slot is changed.

According to another aspect of the invention, a methoed for
~ conducting time divisionmultiplex receiving, comprises the step of:

providing two intermediate-frequency filters with a same

~wve

performapce; and
switching alternately the twe in:ermediate-frequency filters
every time when a receive slot is changed;
wherein a propagation response delay in the output of either
of the two intermediate-frequency filters for a receive slot is

cancelled by switching into the other of the tweo intermediate-

freguency filters for the next receive slot.

BRYEF DESCRIPTION OR THE DRAWTNGS
The invention will be explained in more detail in conjunction
with che appended drawings, whexein:
FI6.1 is a dblock diagram showing a conventional TDHA receiver

circuizt,

FIGS.22 to 2D are timing charts illuétrating the operation of
the ¢cireuit in FIG.1, R TR U
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FIG.3 is a block diagram showing a radiotelephone unit in a
preferred embodiment according to the invention, and
PIGS.4A to 4F are timing charts illustrating tha oparation of

the radiotelephone unit in FIG.3.

DESCRIPTTON OF THE PREFERRBED _FMEOOIMENTS

Before explaining a radiotelephone unit in the preferred
embodiment, the aforementioned conventional receive; circuit te
conduct TDMA receiving will be explained in FIGS.1 to 2D.

FIG.1 shows the conventional receiver circuit to conduct TDMA
raceiving. The receivey circuitr comprises a receive mixer circuit
1, an IF (intermediate-frequency) £filter 2, an IF amplifier 6, a
demodulator 9, and a contzroller 10 to which a field strength m;tp::t
7 from the IF amplifier 6 is input. This is a typical receiving
cireuit that one IF filter is provided for ome intermediate
fraquency.

The TDMA receiving operation of the receiver circuit, which
is taken as ai example ¢of a radiotelephone device for PHS base station,
will be explained in FIGS.2A to 2D.

FIG.2A shows transmit and receive slotas used for TDMA
transmitting and receiving. Ona sleot length is 625H4 sec, and four
transmit slots, T1, T2, T3 and T4 are followed by four receive siots,
R1l, R2, R3 and R4. The four transmit slots and four receive slots
compose one flame length of Smsec. The TDMA transmitting and
receiving are cénduc:ed by repeating such flames.

Wwich regard to the four receive. slots, in typical cases, one

slot is assigned to a control channel and the other three slots are
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asasigned to call channels. Thus, three calls at maximum can be

simultaneously used.

Also, whether a receive slot is vacant and can be used as a
call channel is judged as follows. In general, the field strength
ocutput 7 from the IF amplifier 6 is compared with a pradetermined
threshold value in the controller 10. When the former is higher than
" the latter, it is judged that an electric field exists and the receive
glot is occupied. On the other hand, when the former is lower than
the latter, it is judged that no eleétric field exists and the raceive
slat is vacant.

Thus, c¢all channels can be in turn assigned to vacant glots,
cheréby allowing three calls at maximum to be used.

However, in the conventional TDMA receiver circuic, there *;s
thelproblem that a receive slot to be duly judged as having no received
field is erroneously judged as having a received field due to a delay
ia f#all time cf.:he £ield strength outpué 7 £or the previous receive
slot.

For example, even when the third receive slot Rl receives an
electric field and the fourth receive slot R4 receives no electric
£ield (FIG.2B), the cutput of the IF filcer 2 may be not inscantly
returned to zexo due to tha propagation response delay that can have
a fall time of tens of microseconds (FIG.2C). If some field strength
output 7 remains in the fourth receive slot R4 so that it can be judged
a8 having a recaived field (FIG.2D), the fourth receive slot R4 is

not available.

Next, a radiotelephone unit in the preferred embodiment will
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be explained in FIG.3, wherein like parts are indicared by like

raferencs numerals as used in FIG.1.

The radiotelephone unit in the embodiment, adding to the
conventional unit composgition in FIG.3, comprises a réceive mixer
circuit 1, two IF (intermediate-frequency) filters 2, 3 insserted
batween the receive mixaer circuit 1 and the IF amplifier 6, and filtex
switches 4; 5 to switch alternately the two IF filtexrs 2, 3. The
filter switches 4, 5 are controlled by a slot change point signal
8 from the controller 10.

The operation of the radiotelephone unit will be explained in
FIGS.4A to 4F. When the slot change point signazl 8 from the
contzoller 10 is at high level, the filter switches 4, 5 switch iato

“Pu ety

the direction of the IF filtexr 2 for the first receive slot Ri and
third receive slot R3. |

The ocutput of the IF filter 2 is input to the IF amplifier §,
then applied as a field strength ocutput 7 to the controcllaer 10, where
it is used to judge the existence of electric field. |

on the other hand, when the slot change point signal 8 f£rom
the controller 10 is at low level, the filter switches 4, 5 switeh
into the dixection of the IF filter 3 for the second receive slot
R2 and fourth receive sloc R4&. |

The ocutput of the IF f£ilter 3 is input to the IF aﬁplifier 6.
then ap.plied as a field strength output 7 to the controller 10, where
it is used to judge the axistence of electric field.

Now, taken is an example that only the third receive slot R3
is rTeceiving (FIG.4C). When the above-mentioned propagation

reaponse delay occurs at the IF filter 2 (FIG.4D), an IF filter
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available is already switched into the IF filter 3 for the fourth

receive slot R4 to follow R3. Thereby, the output of the IF filter
3 (FIG.4E) is applied as a field strength output 7 (FIG.4F) to the
controller 10 to be used to judge the existence of electric field.
Therefore, the propagation rasponse delay occurring at the IF filter

2 does not affect the judgement of the existence of electric field

in the controller 10.

Although the invention has been described with respect to
specific embodiment for camplete and clear disclosure, the appended
claims are not to be thus limited but are to be construed as embodying
all modification and alternative constructions that may be occurred

to ene skilled in the art which fairly fall within the basic teaching

here is ser forth.
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]lhat 's :]aimed is.

1. A radiotelephone unit for conducting time division multiplex
recaiving. comprising: .

two dintermediate-frequency filters provided with a same
performance; angd

means for switching alternately said two intermediate-

fraquency filters every time when a receive sloC is changed.

2. A radiotelephone unit,.according to claim 1, further

comprising:
a controller to whick a field strength cutput from either of

(¥ _IX

said twoe intermediate-frequency filters is imput;
wherein said swictching means switches alternately sald two
iatermediate-fragquency filters every time when a zeceive slot iz

changed according teo a slat change point signal to be output from

said controller.

3. A method for conducting time division multiplex receiving,
comprising the step of:

providing two intermediate-frequency filrers with a same

vexrformance; and

switching alternately said two intermediate-fraquency filters

every time when a raceive slot is changed;

wherain a propagation response delay in the output of aither

of said two intermediate-frequency filtera for a receive slot is

cancalled by switching into the other of said two lntermedla.e-
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frequency filterxs for the next raceive slot.
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