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this invention relates to a diversity receiver, and more 

particularly to, a diversity receiver where inforsnation of 

antenna• s teceived signal ~trength . is obtauecl based on one 

recei-eed signal strength itlciicat1on(~SSl) voltage selected from 

some RSSI voltage~. 

BACKGROtnm OF HE :gnra11~IOJ! 

conventional diversity receivers comprise a plurality of 

receivers, ea.ch of which pro'V'ic\ed with a recei-.ring antenna. which 

output received signal strength indication(hereinafter referred 

to as 'RSSI') voltages, peak hold ci:rcuits for holding . the 
I 

.-espactive RSSI voltages, analog-to-digital 

converters(hereinafter referred to as 'A/D conYerter(s)') for 

digital-convertin~ the outputs of the peak hold circuits,.and 

a comparator for compa~ing.the RSSI voltages. ~he respective 

receivers also outputs antenna input system signals use·d as 

received data. The outputs of the A/D converters are input to 

a ma.in circ~it, where information of antenna's received signal 

strength is obtained based on the outputs. 

In thi$ diversity receiver, peak hold values of the RSSl 

voltages are obtained. through the receivers, converted into 

d!gital signals by the A/D converters, then input to the main 

circlj.it, where 1:iformation of an1:.enna 's received signal strength 

is obtaine~. On t.'le other hand, the comparator determines which 

of the RSSI voltages is larger by comparative operation, and it 

outp1.4ts i:lformation of maxi111wn antenna input system according to 
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However, in the conventional diversity receiver, there is 

a problem that the peak hold-circuit an4 the A/D converter are 

necessary to process the RSSI 9oltage output fro• each of the 

receivers while only one mu:ioim KSSI voltage is used as a 

detection data. ~erefore. when the nmnber of the receivers is 

ihcreased. to 11.0re than two~ the number .of the. peak hold circuits 

and A/J> converters has tO be further increased.. 1'mnely. the 

. int.flgrat.eci circuit must be so mueh enlarged, ud it v:Lll be 

therefore complicated and costly. 

SUMMAR.Y OF ~BB I:NVENTION 

Accardingly, it is an object of tbe invention to provide a 

diversity recaivet' whose circuit coapositidn is effectively 

simplified. 

According to the i.n"V"ention, a diversity receivar, comprises: 

a plurality of recei~ers. each of which having a receiving 

antenna.; 

a maxim.um received signal suength indication voltage 

se.lectar c:ircui t which outputs a maxinl1lm received signa.l strength 

indication voltage to be selected froiu received signal strength 

indication voltages to be obtained by the plurality of receiver~; 

and 

a recei~ed signal scrength infonnation processing circuit 

which processes information of antenna• s received signal strength 

based on the max.i~Ulll received signal strength indication voltage 

to be input from the .ma.ltimum received signal strength indication 

voltage $elector circuit. 
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~RlEF DESCRIPTlON OF ~ g:RAWINGS 

The ~nvention will be explained in aore detail in 

coujwict1cm with the appenClecl-drawings, wherein; 

PIG .1 is a block diag:-m shoving main part of ~ c:onventional 

diversity receiver, 

FIG.2 is a block diagram showing main part of a diversity 

reeeiver in a p~ferred embocUaent acc:ording to the invention, 

FIG. 3 is a circuit diagram sliowing- the details of a m.ximwn 

BSSI selector circuit 109 1n FIG.2, 

FIG.4 is a circuit diagram showing the detail.S of a lftaXimum 

RSSI identification signal generating circuit 114 in FIG.2, 

FIG.S shows a truth table for identification signals A, B 

1n FIG.4, 

FIG. 6 is a block diagram shoving the details of a four­

terminal analog switching circuit 115 iri FXG.2, 

FIG. 7 is a ci:rcuit diagram showing another maxilllUl11 asst 
selector circuit adaptable to the diversity receiver in FIG.2. 

and 

F:G. 8 is a .block diagram showing another four-terminal 

analog switching circuit adaptable to the diversity receiver in 

FIG-2. 

pESCRIP'l?ION OF THE PlmnRRED EMSODIHEKTS 

Before explaining- a diversity receiver in the preferred 

embodiment of the invention, the aforementioned convontional 

diver$ity ~eceiver ~ill be explained in FIG.l. 

FrG. ! shows ma.in part of a conventional diversity receiver~· 
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wnere 701 a.nd 709 a~e receiving antennas pro~ided for receivers 

702 and 110, respectively, 703 and 711 are received sign~l 

strength ind.ica.tion(hereinafter referred to as 'aSSI') voltages 

to he output from the receivors 702 and 110, respectively, 704 

and 712 ue peak hold. circuits for the RS&I voltages, 10s and 713 

are analog-to-digital convert.ers(hereinafter referred to as 'A/D 

converter(s) •) far digital•converting the outputs of the ·peak 

hold CiZ"CJlita 704 and 712, and 706 and 714 ai:-e outputs of the A/D 

convat"ters.vbich are input to a uin circuitCn.ot shown}, '1here 

information of antenna' JJ received signal strength is obtained 

based on the outputs. Al:so, 70? and 715 are anteiuaa input system 

signals Qsecl as received data,. ?11 is a comparator for coJnpa.ring 

the RSS:t voltages, and '118 is an output of the comparator 11,7. 

Nest, a diversity receiver in the preferred embodiment of 

the inve~tion will be explained in FIG.2. 

In PI0-2, 101, 102, 103 and 104 are RSSI voltages output 

ind.:i.vid.ually from four receivers 121, 122, 123 and 124 with 

receiving antennas 131, 132, 133 and 134, respectively, 105, 106. 

107 Qnd lOB are antenna input systetn signals which are radio­

frequency data signals received by the receivers 121 to i24, 109 

is a maximum RSSI(received signal strength indioation) selector 

circuit which selects one maxim\Ull RSSI voltage from the RSSI 

voltages 101 to 104, ill is a peak hold ci~cuit which holds a 
, 

pea.k val'l:le of the maximum RSSI voltage, 112 is an A/D converter 

whioh ~igital-converts the peak bold voltage and 113 is a 8-bit 

digital output which holds infonna.tion of antenna's x-eceived 

signal strength. A received signal strength information 
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Z>rocessing circuit ~18 is composed of the peak hold circuit lll, 

tt..e A/D· converter 112 and a main clrcuit where the information 

at antenna's received signal strength is input. 

On the other balld, 114 is a aaaximWI RSSI identification 

sign.al generating cireuit which outputs a digital signal far 

:LClentifJ'ing a maximum antenna in.put system based an a 3-hit 

signal.as RSS? aelect.ion.illfomation output from the m.aailaUDt RSSl 

.selqator circuit ·109. 115 is .a four-terminal analo' switching 

ei:r:cuit which switch.ea iJJ.to and. outputs one of the antenna input 

system signals 105 to 108 as a mu:imulll antenna input system 

signal 116 :based on a 2-bit output of the· nuim.um asst 

identification signal generating circuit 114. 

!rile maximllll.llSSI selector circuit 109 will be detailed iD 

FIG.3. In this airbuit, the tvo llSSI voltages 101, 102 ~e 

cmnpared by a comparator·205, and then one of the asst vol'Cages 

101, 102 vhicb has a greater level is output selectively by 

s~itching an analog switch 208 according to the result of tha~ 

comparison. On the other hand, the other two RSSI voltages 103, 

104 are conapa:red by a eozaparator 206, and then one of the RSSI 

voltageg 103, 104 which has a greater level is output. sele~ti'O'ely 

by $Witching an analog switch 209 according to the result of that 

comparison. 

~en, the two RSSI voltages output through the analog 

switches 208, 209 are compared by a comparator 207, and then one 

of the two RSSI voltages which has a greater level is output 

selecti~ely as the m~imum RSSI voltage by switching an analog 

svitch 210 according to the result of that comparison. In FIG. 3. 

a, b and c are compa.rison result outputs (3 !lits) from the 
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comparators 205, 206 and 207. 

The maximum RSSI identification signal generating circuit 

114 will be detailed in PIG.4. 251 is a 1'.AND circuit where th~ 

two caiapariscn result .outputs a and c are input, 252 1s an 

inverter for inverting t:he comparison result outpu~ c. 253 is a 

HAim circuit where the inverted output and the comparison. result 

output l> are input, and 254 is an UJ> circuit Which conducts AND 

operation b.etween the outputs of the HUD c:ircu1ts 251, 253. ~he 

Alm ·cucui t 254 outputs an output A and the in1'erter 252 outputs 

an output B. FIG.5 is a trUth t.able of the outputs A, B to the 

RSSI voltages .. 

FIG.6 shows the details of the four-terminal analog 

switching circuit 115, where a maxianlltl one of the antenna input 

$fstem signal~ ,105 to 108 is selected by an analog switch 271 

based on the outputs A, B and is output as the maximum antenna 

input signal 116. 

A:;; described al:iove, in- the diversity receiver in this 

embodime.nt, firstly, the maxi.mum llSSI selector circ\iit 109 

selects the muimUJD. oue of the four RSSI 11oltages output from the 

receivers 121 to 124 and outputs it as the maximum RSSl voltage 

110. In d.eta.il, the fo'ur RSSI voltages are input to the 

comparators 205, 206, and then the greater ones of tbem are 

selected .by the analog sw;i.tc:hea 208, 209 according ~ the 

comparison results and are again input to the comparator 207, and 

t.hen the gi:ea.ter one is selected by the analog- switch 210 

according to the comparison result to output the mazi~~ RSSI 

Voltage 110. Namely, the RSSI voltages are ·compared in a 

tournament manner to obtain the maximum RSSI voltage. 
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:hen, -w~e 1r.axim~"'ll RSSI voltage llO obtain&d is input. th::-ough. 

the peak bold oircuit 111, A/n -converter 112 as a 8•bit digital 
- - . 

signal to the ma.in circuit 117, where inforni.ation of ~tenna's 

received signal strength is obtained based on the digital si;n;;tl. 

On the other hand, in the maximum RSSI identification signal 

gener~ting circuit 114, the outputs a, b and c(3 bits) of the 

marmwn RSS:t selector circu.i t 109 as shown 11'1 PIG. 3 u-e input to 

the .. logico.1 circuit as shown in FIG.4, and then the 2~bit 

id.entif1cation data A, B corresponding to the :assx vol.tages as 

shown :l.n FIG.5 a.re obtained- Also. the antenna input system 

signalG 105 to 108 as the rAdio-f:r;eciuency data signals are input 

t.o the fou;s:-terminal analog switching- circuit 115. In the four­

terminal analog switching circuit 115, the maxim'Lllll antenna. input 

system signal 116 which is the maximum one of the antenna input 

system signals 105 to 108 is selected according to the 2-bit 

identification data A, B and is output to a demodulator(:not 

shown) , where reception data is produced and output. 

fhus, by selecting the maxi.Jnum RSSI voltage to be used as 

data from the four RSSI voltages, the number of peak ho1d 

circuits and A/D converters, 'lll'hich were conventionally nec.e$sary 

to provide corresponding to the number of receivers, can be 

reduced. Namely, only the peak hold circuit 111 and A/D 

converter 113 are necessary. Therefore1 the number of parts can 

bQ reduced, the entire circuit can. be simplified, the number of 

interfaces to LSI can be reduced and the manufacturing cost can 

be reduced. 

Meanwhile, as the four-terminal analog switching circuit 

115, a double-circuit type is generally used other thw., the 
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s ingle-ci:;:cki t type as show:i in FIG. 6. In suc!i a cas~, a. me.xi mum 

assI selector circui~ 109A, where the analog swi~ch 210 of the 

mmr:illum RSSI selector circuit 109 as shown in FIG.3 is 01Ditted,. 

is use4 to provide outputs a, ll and c(3 hits) as shown in F:tG. 7. 

Based on the outputs, the maximum RSSI identification signal 

generating circuit 114 generates the maximum RSSI identif1~tion 

signals A~ B(2 bits). 

On the other ·hand, based on· the muilllWI RSSI identification 

signals A, B. a fo~r-te:r:aLinal analog switching circuit 115A, 

Which.has a first analog switch 151 and a second analog switch 

15Z, as shown in FIG.a. outputs the maximwa 8SSI voltage 110 

selected from the RSSI voltages 101 to 104 and out.puts the 

mazimwn antenna input aysteni signal 116 selected from the antenna 

input system signals l.OS to 108. !hus, by using the four­

terminal analog switching circuit llSA, the electric power loss 

can be saved since the RSSI voltage need only one analog switch. 

Although the invention has been described with respect to 

specific: embodiment for complete and clear disclosure, th.e 

appended claitn.s are not to be thus limited llut are . to be 

construed as embodying all modif icat1on and alternative 

constructions that may be occurred to one skilled in the art 

which fairly fall within the basic teaching here is set forth. 

1tiiiiiDf 
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Claims 

1. A diversity receiver, comprising: 

a plurality of receivers, each of which having a receiving 

antenna; 

a nmxiln\UD. received signal strength indication voltage 

salectoir cii'cuit which outputs a JaaXimum rec:a1ved signal strength 

indicat~an voltage to be seleeted f:rom recei:vea signal strength 

indica~ion voltages to be obtained by said plurality of 

rec:aivers; and 

a received signal strength information. processing circuit 

which processes information of antenna• s recei:V-ed signal strength 

based on said maxilnum received signal strength indication voltage 

to be 1nput from said maximum received signal strerigth indication 

voltage selector circuit. 

2. A diversity re~eiver, ac.cording to claim 1, ~herein; 

said maximUJn received signal strength indication voltage 

selector circuit comprises a plurality of comparators, each of 

which comparing two of said received signal strength indi~ation 

voltage~ in a tournaraent manner, and a plurality of switches, 

each of which outputting greater one of said two received signal 

strength indication voltages according to a comparison result of 

said corresponding comparator and finally outputting said :maximum 

received signal strength indication voltage through said 

tournament-manner comparative operation. 

3. A di-versity receiver, accordinS' ti:> cli\im Z, further 
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coc:prisi~s: 

a maximum received signal strength indication voltage 

identification ·signal generating circuit which generates an 

identification signal of said maximwn received signal ~trength 

indication voltage ~ased on outputs of said comparators of said 

uu:t.ailaum received s.ignal st~ength ind.ication voltage selector 

·~ircuit.; and 

an ~log switchin; Ci.:t'Cuit Which o\1tputs a nwtilnum. antenna 

inpllt systeln signal to .be selected from antenna. input system 

signals received by said receiving antenna basacl. on said 

identification signal .to be generate4 ))y said aaaz1mum received 

signal strength indication voltage identification signal 

ge11erating circuit. 

4. A diversity receiver,·according to claim. 3, wherein: 

said analog switching circuit comprises a first analog 

switch which outpu'ts said maximum received signal strength 

indication voltage to be selected front saia plurality of recei'1ed 

s.ignal strength indication voltages based on said identification. 

signal to ~e gena~ated by said maximum received signal strength 

indication voltage identification signal generating circuit·, and 

a second analog s~itch which outputs said maximum antenna input 

system signal to he selected from. said antenna. input system 

sign~ls. 


