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RADIO~ELE~HONE UNIT "l;·;l;h 7 ...;.--· E , 

This invention relates ~o a radioeelephone unit. and mo~e 

particularly to, a rad.ictelephone unit including w. receiving circuit 

for TDMA (time division multiple access), such as PHS {pe'rsona.l 

ha.ndy·phone system). 

A con.vezi:cional rece~ver circuit. to conduct 'I'DMA receiving 

(berein, also referred eo as 'time division multiplex receiving') 

comprises a receive mixer circuit, an IF (intermedia~e-frequency) 

filter·. an '!.r amplifier, a demodula.eo:r, anc.l a controller to .which 

a field str~ngch output from the IF amplifier is input. This is a 

typical receiving circuit that one IF fileer is P,rovided fer one 

inte~ediaee freque~cy. 

For ~xample, ~DMA transmitting and :receiving are conduc::1:ed by 

using ~o~r transmit slots. Tl. T2, T3 auc:l T4 and four receive slot:s, 

R.l, R2 '· K3 ancl. a4 ta follow. The four t.ransmi t. sloes and four receive 

slots compoae·ane flame llltngch. The 'l'DMA 'Cransrnitting and receiving 

are conducted by repeaeing such flames. 

Wit.h ~egard tc the four receive slots. in typical casea, one 

slot is a.ssig.ned to a control channel and the other ~hree slots are 

assigned to ca~l channels. Thus. three calls at maximum can be 

simuleaneously used. 

Also. wheeher a receive slot is vacant and can be used as a 

c~ll channel is judged as follows. In general, the field st~er.gth 

output fJ:"o:m tl::.e IF a:t1plifier is compared \t/ith a p.tedet:e:::-mined 
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th:reshold value in the controller. When the former is higher than 

the latter. it is judged that an electric: field exists and t.he :receive 

slot is occupied. On ehe other hand.. when the former is lower than 

t.he latter, it. is judged that n.o electric field exists a.nd the receive 

sloe is vacant. 

Thus, ~all channels can be in turn assigned to vacant sloes, 

ehereby allowing three calls ae maxi~um co 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 

fielci is erroneously judged as having a :r:ec:eived field. due to a delay 

in fall time of the field strength outpuc for che previous receive 

a lot.. The:efore, the receive slot. is net available t'or a call channel. --. 
thereby the chree calls at maximum cannot be obtaine~ and the 

connection rate muse be reduced. 

The pro~lem is frequencly caused b~ the performance of a SAW 

filter typically usea as the IF filter. 

Thus. it may happen ehat a receive slot duly available for a 

call channel . canno~ be used. This causes a reduction in the 

connect:i'on rate. 

!specially when a received field to be input is high, the 

e~ror.eous judgement as having a received field may frequent:ly happen 

because the delay in field deteccion up to the next slot becomes 

significa~t with an increase in filed streng~h level. 

Accordingly, ic is an object of the invention to provide a 

radiot:elephcne unit thae all receive sloes can be eff ecei vely us eel. 
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1.c. is a. further c:Cj act of the invention to 

for conducting time division multiple~ receiving tAat all receive 

slots cah be effectively used. 

Accordin~ to the invention. a ~adiatelephcne unit for 

conducting time division multiplex receiving, comprises: 

two intermediate· frequency filters . provided with a same 

perfcrmance; and 

means for switching alternately the two intermediate-frequency 

fil~ers every time vhen a receive slot is changed. 

According to another aspect of the invention, a method fer 

conducting time division multiplex receiving, comprises the step of: 

providing two intermediate· frequency filters with a same 
. ...Wit. 

performance; and 

switching alternately th~ two intermediate•frequency filters 

every time when a receive slot is changed: 

wherein a propagation response delay in the output of either 

of che two inter~ediate·frequency filcars for a receive slot is 

cancelled by switching into the ocher of the two intermediate· 

frequency filters far the next ~eceive slot. 

'rhe invent.ion will be explained in more detail in conjunct.ion 

with che app~ded ~rawinga, wherein: 
. . 

PIG .·1 is a l:>loc:k dis.gram showing a conventional TOMA receiver 

circui't, 

FIGS.2A to 2D a.re timing charts illustrating the operation of 

the circuit in FtG.l, 
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F~Q.3 is a block diagram showing a radiotelephone unit in a 

pref erred embodiment according to the invention, and 

PIQS.4A to'' are timing charcs illustrating the operation of 

che radio~elephane unit in FIG.3. 

DESCRIPTION op THE PBEPERRED FMBOOTME~~s 

Before explaining a radiotelephone unit in che preferred 

embodiment. the aforementioned conventional receiver circuit to 

conduct TOMA receiving will be explained in FIGS.l to lD. 

FIG.1 shows the conventional receiver circuit to conduct TOMA 

receiving. The receiver circui ~ c:o:mprises a receive mixer circuit 

l, au IF (iAte~mediate·frequeney) filte~ 2, an IF ~mplifier 6, a 
.. .. .... 

demodulator 9, and. a controller 10 to which a field strength output 

7 from ~he IF amplifier 6 is input. This is a typical receiving 

circuit thzi.e one IF filter is provided for one intermediate 

frequency. 

The TPMA·reeeiving operation of the receiver circuit. which 

is taken a.s a.n example of a radiotelephone device for l?HS base station, 

will ~e explaine~ in FIGS.2A to 2D. 

FIG.2A shows transmit and receive slots used for TOMA 

~ransmitting a.nd receiving. Ona slot length is 625µsec, and fou~ 

t.ransm.i t slots, 'l'l, '1'2, Tl and. T4 are followed by four ret::eive slots. 

lU. R2. R3 and R4. ~he four tra.nsmi t slots and fou:r rec~ive sloes 

compose one fli1:1'Le length of S:msec. The TDMA transmitting ancl 

receiving aro conducced by repeating such flames. 

Wich regard to the four receive slots, in typical cases, one 

slot is assigned. to a control channel and the other chree sloi;s are 
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assigned ta call channels. Thus, three calls at maximum can be 

simultaneously used. 

Also, whether a receive sloe is vacant and can be used as a 

call channel is judged as follows. In general, the field 9trangth 

ou~put 7 from ~he IF amplifier 6 is compared wich a predetermined 

threshold value in the controllar 10. When the forma:r is higher than 

the latter, ic is judged chat. an elect.rie field exists and the receive 

slct is occupied. On the other hand, when the former is lower than 

t.he latter. 1t is judged that no electric field exists and the receive 

slot is vacant. 

Thus, call channels can be int.urn assigns~ to vacant slots, 

there~y allowing three calls at maximum tc be usea. .._ 
However, in the conventional TnMA rsceiver cireuic, there is 

the problelll thai: a receive slot to be duiy judged as having nc received 

field. is erroneously judged. as having a. received field C.ue to a delay 

in :!!all time of 1:he field. strength output 7 for t:he previous receive 

slot. 

For example, even when ~he third receive slot RJ receives an 

electric field and the fou~th receive slot R4 receives no electric 

field (FIG.2B), the output of i:he tF filcer 2 may be not inscancly 

returned to zero due to the propagation response delay that can have 

a fall time of tens of microseconds ('FIG. 2C) . If soma field scrength 

output 7 :remains in the fourth receive slot R4 so that. it ca.n be judged 

as having a r~coived field (FIG.20), the fourth receive slot R4 is 

not available. 

Next, a ~adiotelephone uni~ in che preferred embodiment will 
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be exp~ained in F~G.3, wherein like parts are indica~ed by like 

reference numerals as used in FIG.l. 

The :-a.dioeelephone unie in the embodiment, adcling to the 

conventional unit composition in FIG.3, comprises a receive mixer 

circuit l. two IP (inte:rmediate·fraquency) fil~ers 2. 3 inser~ed 

between the receive mixer circuit 1 and the IF amplifier 6, and filter 

switches 4, s co switch alternately the two IF filters 2, 3. The 

filter swi~ches 4, s are controlled by a slot change point signal 

e from the controller 10. 

The operation of the radiotelephone unit. will :be explained in 

FIGS.4A to 4F. When the slot change point signa.l S froin the 

cont~oller 10 is a.t hig-h level, the filter switches 4, s swit.ch into 
.. .,._, 

the airection of the IF filte~ 2 for the first.receive slot Rl and 

ehird receive slot R3. 

The output of the IF tilt~r 2 is input to·the IF amplifier 6, 

chen appliecl as a field strength output ? to the controller lO, where 

it is uaed to judge the exi3teuce of electric field. 

On the ocher hand. when the slot change point signal a from 

~he controller 10 is at low level, the filter s~itches 4, 5 swi~ch 

into cha direction of the IF filter 3 for the seeond recei~Q slo~ 

R2 and foureh receive sloe R4. 

The output of ehe IP filter 3 is input to the IF amplifier 6, 

t.lten applied as a field strengcb output 7 to the controller i'O, where 

it is used to judge the existence of electric field. 

Now, taken is an example that only the third raceive slot RJ 

is receiving (PIG.4C). When the a.bove-tnentioned propagation 

~eaponse delay cccurs at the IF filter 2 (FIG.4D), an IF filcer 
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available is already switched into the IF filter 3 for the fourth 

receive slot Jl4 to follow R3. Thereby, the outpuc cf the IF filter 

3 (FIG.4B) 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 response delay o<:eurring at the IF fil t.er 

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

in ~be controller 10. 

Altnough the invention has been described ~itb respect to 

specific: embodiment. for complete and .clear disclosure. the appended 

claims are not to be r:bua limited but are t.o be construed as enU::3odying 

all modification and al terna.tive constructions that may be occurred 

·--· tc one skilled in the art which fairly fall within the basic taac:hir.g 

here is set forth. 
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l. A radiotelephone unit: for conducting t.ime division mult.iplex 

receiving. comprising: 

two intermed.i~te·freque.ncy filters provided with a. same 

perform.a.nee: an~ 

means for switching alternately said two inter~edia~~· 

frequency filters every time when a receive sloe is changed. 

2. A ra~iocelephona unit, according to claim 1, fu:rthe.r 

comprising': 

a controller to which a field strength output f~om eithe= of 

said two intermediate-frequency filters is input; 

wherein said switching means swieches alternately said two 

i~tQ=~ediate-fraquency filters every time when a re=eive slot i~ 

c~anged according to a s1oc change point signal to be output frorn 

said controller. 

3. A method for condueting time ciivii:ion mult.iplex receiving. 

co~prising the step of: 

p:-oviding two incermedi~ce-freqUQncy filcers wit.h a aa.ma 

~erfor:nance; and 

switching al t:ern.ately said two int~rmediate· frequency filters 

every time when a receive slot is cha~ged; 

wherein a propagation response delay in the output of either 

of said two intermediate-frequency tilters for a receive 9~ot is 

cancelled by switching into the other ot said two interme~ia:e· 
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frequency filters for che next receive slot. 
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