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[err] 5 10 DEMODULATOR LOGE C FOR
QUENCY SHI FT KEYED SI GNALS Thi s invention relates to denodul ator

f{§)/ frequency shift keyed (FSK) signals on an RF carrier. British patent
1,517,121 di scloses a radio 15 recei ver of the so-called "direct’
conversion"
are mxed with a local oscillator to provide quadrature basebang Stgbqhﬁ
which are then applied to a sinple denmodulating logic in the form of a
clocked D-type 20 flip-flop. 1In a described nodification of the basic

| ogic one of the two quadrature signals Is applied to the clock input of a

type, also known as a zero |f lreceiver, in which FSK 5|gnals

first D-type flip-flop and to the D input of a second D-type flip-flop

whi | st the other quadrature signa

| ogi c

is applied to the D input of the first

»

25 flip2ftop and the clock input of the second flip-flop. The Q output of
one flip-flop and the Q output of the other flip-flop are then

al gebraically summed to provide the denodul ated output. According to the
present invention there is 30 provi ded a denodul ator | ogi c arrangenent
for FSK signals on an RF carrier in a direct conversion radi o receiver,

wherein the received signals are mxed with a | ocal

quadr at ure baseband signals characterlsed |n t hat the denodulator | ogi c

conpri sesl

éwo 35

bei ng

applied direct to the clock |nput of gﬁeEﬁlspGﬁgggbandrfnverted to the

cl ock input of the other fll

| 0
applied to the D |nputs fhvengaon relates to demodulator logi
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frequency shift keyed (FSK) signals on an RF carrier.
British patent 1,517,121 discloses a radio
receiver of the so-called 'dxrect conversion" type, also
known as a "zero IF" receiver, in which FSK signals are
mixed with a local oscillator to provide guadrature
baseband signals which are then applied to a simple
demodulating logic in the form of a clocked D-type
flip-flop. 1In a described modification of the basic
logic one of the two guadrature signals is applied to the
clock input of a first D-type flip-flop and to the D
input of a second D-type flip-flop whilst the other
quadrature signal is applied'to the D input of the firs:
flip-flop and the clock input of the second flip-flop.

‘The Q output of one flip-flop and the Q output of the

other flip-~-flop are then algebraically summed to provide
the demodulated output.

According to the present invention there is
provided a demodulator logic arrangement for FSK signals
on an RF carrier in a direct conversion radio receiver,
wherein the received signals are mixed with a local
oscillator to provide gquadrature baseband signals,
characterised in that the demodulator logic comprises two
clocked D-type flip-flops, one baseband signal being
applied direct to the clock input of one flip-£flop anc
inverted to the clock input of the other flip-flop, the

oscillator to provide

ond _baseband S|gna bei ng
or

(.



with one output fromthe other flip-flop to provide a denodul ator signa

owt put of the'5  receiver, the two flip-flop outputs being chosen so tha
for @ given FSK val ue they almays have the sanme | ogic val ue. Enbodi nents of
the invention will now be descri bed with ref@rence to the acconpanying
drawi ngs, 10, WRiid baseb@nd s4gaad E@lhé'ﬁﬁbi%é@ pgecgenpdihgi o8 $£ai C

ar r angenent and assocj.at ed wavef orns, lustrates an alternative
| ogi ¢ arrangememetMm£1ip-£lops, °“Fn°Pﬁ8“§rﬁ5HBeﬂﬁﬁtf&prfb°P19F%%% t wo
quadr ature baselaa@téba:lag.w&lliyAcamdJ.Be(icwlitﬂSbﬁEdbﬂgphe £ hemAt Be Bosmgflal s in

Fig. 1 of paten 2 ) I|e L ocked ops
FF1 and FF2 in tl’}ilpf (J)flllo§vmjtng I"]’%gr% %ghgagﬁggénalgpa%?xgéu

direct to the D:@@elweapu¢$eothof&19FflapdoﬁﬁgutsTheingscgnatn su that
quadrature W th ggspeet e g n | t c{ i nput
of FF1 and via angfnvgﬁte& 11 tgaﬁﬁg gbeg a%&ggt %@é EEQ %Qﬂ%? g%t of
FF1 and the Q ol@d#e-of FF2 are each fed, via resistances, to a sunn1ng

point X Fig. 1B 25 shegbddifeftd BfwﬁnefQhﬂEnEanFﬁKlloﬂbﬁ bevel '1' as
out FF1l. and FF2

they are applied to t.he fI| ro s_and t and f

respectively. %qﬁQI q&? @drF 5fencprggpg%Flegg%pp? %185 ?Eﬁﬁl?gﬁ?value
(: e. mthhETdA;gggdan?Pé}agﬁ B by 90[err%) thg tﬁo flip-flops are now 30

al ways cl ocke ou a r e r

1,517,121 where they can b clggkeggggg g lﬁ%t aF oﬁé g?@ﬁﬁggﬁ%%P ﬁ%mn in
Fig. 2A the B sﬁgﬁémﬁeﬁeméda@ﬁrééFOFéaFﬁé EﬂVﬁSBFméf #4 and inverted to

the 35 clock input of Mg, 2The1dstr@eek hi hededhiectet Dogbe cl ock input

of-. N and |nverted to th% cl ock input of
arrangemen

both flip-flops, one output fromone flip-flop being algebraically conbi n

15 In the arrangement of Pig. 1A the two quadrature
baseband signals A and B (corresponding to the A & B
signals in Fig.. 1 of patent 1,517,121) are applied to two
clocked D-type flip-flops FFl and FF2 in the following
manner. The B baseband signal is applied direct to the D

20 inputs of both FFl and FF2. The A signal, in gquadrature A
with respect to ﬁhe B signal,.is fed direct to the clock
input of FFl and via an inverter 1l to the clock input of
FF2. The Q output of FFl and the Q output of FF2 are
each fed, via resistances, to a summing point X. Fig. 1B

25 shows the A & B waveforms for FSK logic level 'l' as they

are applied to the flip-flops and the Q and Q output of

FFl and FF2 respectively. It will be noted that,

irrespective of the current FSK value (i.e. whether A

leads or lags B by 90°) the two flip-flops are now

30 always clocked.180° out of phase, compared with the
arrangement in patent 1,517)121 where they can be clocked
270° apart.

In the arrangement shown in Flg 2A the B signal
is fed direct to the D input of FFl and inverted to the

35 clock input of FF2. The A signal is fed direct to the
clock input of PFFl and inverted to the clock input of
FF2. The Q outputs of both FF1l and FF2 are then summed.



FF2. The Q out puts of both FF1 and FF2 are then sumred. .-3- The .

forms for FSK logic level '1'" are shown in Fig. 2B. - In both
gg%ingenents it is to be noted that the two flip-flops are always cl ocked
O err] out of phase, 5 regardl ess of whether the A signal |eads or

| ags the B signal by 90[err] (i.e. regardBess of whether the FSK | ogic

level is '0' g9fe vhverdrhd B Wkl hikikl QRvenr angegeat shdizacipsgdgin patent
1,517,121 it is possible for the flip-flops to be clocked 2700 apart. The
present 10 ZBrvention thus reduces the jitter in the denodul at ed out put by

the same amount. It iSr @dtd widanvemeatishdt tlsetoepesnvbegebpathenéd & B
o o they cay s far oM A dyavy GTERNY Taolr sheroBLBRER, L i ch 1 he
900 phase shifegagaiess @tﬁt alhesdern taiet Besighelr 1eadisnpat lagst hbeAB& B
T angenent s UREPL e Rhada e Ao oer i, BB VS chiet The"ERRCAESIE ce
shift 20 né@msk iisn ‘dacl®rchannel . Ip5the 9o f1epafi/BP- agrangemenis
denmodul at or 10HQ HIRNIE Patlenton 53 ,92an3ks i8NpaBsRE16aEbEeEnkn a direct
conversion raqi,0 TSGEIVETy piN e Yched"S 7% 5puse . o Rl 3 aLg, [ Xod Wi th 2
| ocal
10 invention thus reduces the jitter in the demodulated
output by the same amount.
It is to be understood that the means whereby
the A & B signals are obtained in quadrature is
immaterial to the present invention, e.g. they can be ot
15 produced in a direct conversion receiver in which the
30° phase shift can be obtained in either the r.f.
input to the A & B channels, or in the local oscillator
input to the A & B channels, or in arrangements where the
phase shift is obtained by the use of + 45° phase shift

20 network in each channel.
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5 oscil l.ator to provide quadrat “niﬂwnals, characterised in
t hat the denodul ator |ogic conpri S¥Fﬁ|ﬂ'mmw type flip-flops, one
baseband signal being applied directte the %1 &ck *i nput of one flip-flop 4225
and 4 nverted to the clock input of the other flip-flop, the 10 second

baseband signal being applied to the D input4 of both flip-flops, one
out put from one dyarmsf:l-<op bei ng al gebraically conbined with one output from

the other flip-fTop to provjde .a.denoduyl ator _si.gnal oufput o he. r ecei ver,
the two f11p- 11 dp out put & HEmpgRIRESe, 1081 Eraf -naeneet "op ek Fdtti e
t hey al ways haven ke ®Fnealradec ial sedifect convérbsbgncradianpeceirner,
according to cl g .character. I Qs t S ban lgnal is
appl i ed direct ?gﬁ%%é%D%P%pkggegsggogﬁEF??8-??Spgggﬁg §g§§'€hg?§%%e nor mal
out put of ohe flossiflilgsoirs tQ pEpVidearugadcakbraclaspband heligoads enentary

output of the oth@raldtieRifdle@P in3that theAdkRBBE1AEHRANYEHEE cORSPL SR N% P
claim1l characterised in that goth g?seband S|gnals ar.e a&gééed di rect
LEPrp- i

25
to the respecti F&a5ksd 2-6#P6n PPSp SRE BaFRPARLCHL RELAE are
appl i ed invert edpp itelde diqreicespendhegcloput snphtt 68 speofllip+fpeplarpd one

O bt T o one s e R R0 cT4AR LG b BHTREUE LBy L e £ ! capening

arr.angenentl ¥ or seSkingi paslebasdbstignalabkyngsagpicedbed thehDripeescef t o

Fig. IAor Fig 2fy0fiiRer3ceanPank BaeBuae PR ode £1ip-flop being

algebraically combined with one output from the other
. flip-flop to provide a demodulator signal output of the
o receiver, the two flip~flop outputs being chosen so that

' 15 for a given FSK value they always have the same logic
value.
2. A logic arrangement according to claim 1
characterised in that the second baseband signal is
applied direct to the D inputs of both flip-flops and

20_ that the normal output of one flip-flop is algebraically
combined with the complementary output bf the other
flip~flop.
3. A logic arrangement according to claim 1
characterised in that both baseband signals are applied

25 direct to the respective inputs of one flip-flop and both

. baseband signals are applied inverted to the

o corresponding inputs of the second flip-flop,'one output
from one flip-flop being algebraically summed with the
corresponding output from the other flip-£flop.

30 4, A demodulator logic arrangement for FSK signals
substantially as described with reference to Fig. lA or
Fig. 2A of the accompanying drawings.
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