BI AS STABI LI ZING CIRCU T The present invention relates to bias stabilizing
circuits, and is concerned particularly with circuits for receiving a
nmessage signal by 5 stabilizing the bias of a paging receiver when
periodically controlling a voltage source. Generally, a paging receiver
receives a radio frequency signal (hereinafter referred to agzﬁgssggnﬁggg*
transmtted by a paging system and 10 converts it into an int®erned ate
frequency signal that is denodulated into the origi-nal |ogical data. The
denodul ated signal is an anal og signal shaped into a digital waveform basgd

on a reference signal and applied to a tontroller. The controller %/
identifies the digital dat@ras S :iﬁm; Banaddi-Rssed to the correct
pagi ng receiver), then gen€ es o d @nal t hrough a 15

i i U

speaker. Such a paging receiver usually makes use of a small DC battery,
and therefore the power consunption should be mnimzed so as to | engthen
the Iife of theThat peesent Tinvention erelateshto pbiasr stabjliding neirodits,han@-is |
conmponents is 20 controlled so as to reduce the power consunption of the
battery. TeRnGemed particulasly; with qeircyits fosi eaeivingnsd message asignabibyf or m
shapi ng ci gl . r he main cause_qf nost of .t he po consunpti on.
The' Rsi cibilzing B Sia8 of B paing reeBiVAE viipoieiodically CollrBneyaliads: m 25
Assum ng. t&surBE signal is in the formof POCSAG codes (Post Ofice Code

St andar di zati on Advisory G oup), the signal conprises a preanble part, word
sync and frane data. The controller periodically supplies power to the RF

conponents in order to search the preanble part (Preanble Search Mde). If
Generally, a paging receiver receives a radio frequency signal

(hereinafter referred to as RF signal) transmitted by a paging system, and
10 converts it into an intermediate frequency signal that is demodulated into the

original logical data. The demodulated signal is an analog signal shaped into

a digital waveform based on a reference signal and applied to a controller.

The controller identifies the digital data as self-data (i.c. addressed to the

correct paging receiver), then generates a calling sound signal through a
15  speaker.

Such a paging receiver usually makes use of a small DC battery, and

therefore the power consumptioxi should be minimized so as to lengthen the

life of the battery. To this end, the power supplying of the RF components is
20  controlled so as to reduce the power consumption of the battery. The RF
components include RF receiver, demodulator and waveform shaping circuit

that are the main cause of most of the power cohsumption.

The RF signal transmitted by the paging system is of a given data form.

25  Assuming the RF signal is in the form of POCSAG codes (Post Office Code
Standardization Advisory Group), the signal comprises a preamble part, word

sync and frame data. The controller periodically supplies power to the RF
components in order to search the preamble part (Preamble Search Mode). I



-2- 'the preanble part is detected, the controller keeps on supplying power
.and searches the word sync. If the word sync is detected, the controller
stops supplying the power, and thereafter resupplies the power in the
self-frame period (Address Search Mdde). 5 However, in such a conventi onal
.pagi ng receiver,- since all. the RF conponents should be supplied with power
In the preanbl e search node, there occurs a |l arge power consunption. The
reason is that the power should be supplied to the RF conponents before
recei ving substantial nessage data, so 1Q, as to establish a reference
signal voltage. In view of the above faCt§“there is disclosed an apparatus
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generating asﬁwyg%t@%%%r,cgg%%maﬁeﬂ; af Cofésdﬂpﬁasmwei inhtheussif-<frame and

second timers provi ntroller 13, first and second

swi tch ci r cuipefiod{Arlilfess’Search Mode)ti al |y swi-tched on so as to supply the
power of a battery 15 to a 20 .waveformreshaping circuit 12 and receiver
11. Specifically, if the first timer 34 generates a voltage source control

signal as shown in_Figure.3B at the ting int D1, _the fi Cj Ltpgw t ch
16715 on- 1o appl y BBV, i sieh, myeRBo RS Byplty wioRfor, b= 3 RE
output 25 vy i idd .r!m%ae Wbl h @FeUe) there
circuit 12 i @WP@O“S’?H)Q& ?@E}Jgndggﬁ i gnzglqﬁtﬂ?grecapa%igf%f? 24 connected
in parallel %cﬁrsrfflﬂ?@?@véﬁédﬁsﬁﬁipﬁoﬂ. Theareusort iythat the posterrshoild be
Thereafter, if the seCond tinmer 35 generates a voltage source control

si gral as shaupplied o the RF3@mponenis before receiving substantial message data, so

10  as to establish a reference signal voltage.

In view of the above fact, there is disclosed an apparatus for sav_ing

power by sequentially supplying power to the RF components in the U.S..

Patent No.4,479,261 issued to Japanese Nippon Electric Co., Ltd. on October

15 23, 1984, as shown in Figures 1-3 of the accompanying diagrammatic
drawings attached to the present application. In this case, generating a voltage

source control signal with period J through first and second timers 34 and 35

~ provided in a controller 13, first and second switch circuits 16 and 17 are

— . sequentially switched on so as to supply the power of a battery 15'.to a

20 - waveform reshaping circuit 12 and receiver 11.

Specifically, if the first timer 34 generates a voltage source control

signal as shown in Figure 3B at the time point D1, the first circuit switch 16

is on to apply power to the waveform reshaping circuit 12. Then the output

25  voltage of a low pass filter 21 of the waveform reshaping circuit 12 is supplied
~ as a reference signal to a capacitor 24 connected in parallel to a reference
terminal (=) of a voltage comparator 25. Thereafter, if the second timer 35
 generates a voltage source control signal as shown in Figure 3C with period
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-3- Kat the tine point D2, the second switch circuit 17 is on to supply
power to the receiver 11 that converts and denodul ates the RF signal

recei ved through an antenna 10. Thus the power supply to the waveform
reshaping circuit 12 and receiver 11 is controlled with period K, reducing
t he power consunption 5 of the receiver 11. In such controlling of the
power, the reference voltage charged in the capacitor 24 at the tinme point
D2 when the receiver 11 works to receive does not effectively serve to
determ ne the |ogical state of the datja output fromthe 10 receiver 11.. The
reason is that if the receiver 11 works"to receive the RF signal after whe

ti i the | | ~Af b D f VOl. is J d b

resi stor - Kosihg e gaieP 2y the fechie SRt cirguit 1335 o oIRRPLY BIWEESS, ccci veo
dat a, d [ j 'Emﬁga%g ‘th
a\alle?aggnvo t%ﬁﬁllwgﬁﬁﬁﬁtﬁﬁ“ﬁwwy?@% arge ggﬂ’ ge gf t he
capaci t or gg‘anténitia EG:' Thius ahe pover Fupphy ke tlie waveform dicuie12 0ods J

and K after generation of the voltage source control signal, and thereby

st abi | i zeand Teeeivérol kjs cantrolled- witheperiod K geducing shekpower consumptioniut y
changg due_to an unstable reference voltage, so that there 20 may occur a
dat a PecePhibfyreceivgr 11.n order to prevent such error, the reference vol t age
nmust be stabilized by sequentially driving thg first and second switch
circuits 16 and 17 prior to the data receiving. Such stabilizing apparatus
I s disclosed i sga,e | fefdtencd Rﬁﬂt m@wl- any of
the U SA on Deﬂ%?uﬂ%ﬁé%ﬁﬂ%n&%fﬁe F,3ﬁle1% Yo ift thePany

capacitor 24 at the time point D2 when the receiver 11 works to receive does

not effectively serve to determine the logical state of the data output from the

-’

10 receiver 11. The reason is that if the receiver 11 works to receive the RF
signal after the time point D2, the level of the reference voltage is increased
by a resistor 23 and capacitor 24 according to the logical state of the received
data, and at the time point D3 the reference voltage is changed to the average
voltage of the substantial data.

15

Thus the charged voltage of the capacitor 24 that serves as the reference
signal is delayed by periods J and K after gencration of the voltage source
control signal, and thereby stabilized. Therefore, data received in the period
K may suffer a duty change due to an unstable reference voltage, so that there

20 may occur a data receiving error. In order to prevent such error, the reference
voltage must be stabilized by sequentially driving the first and second switch
circuits 16 and 17 prior to the data receiving. Such stabilizing apparatus is
disclosed in U.S. Patent No. 4,631,737 issued to the Motorola Company of
the U.S.A. on December 23, 1986.

This bias stabilizing apparatus is briefly described with reference to
Figures 4-7 of the accompanying diagrammatic drawings. The RF signal
received through an antenna 40 is converted and demodulated in a receiver 41.



25 This bias stabilizing apparatus is briefly descri bed V\nthreference to T

Figures 4-7 of the acconpanying diagrammatic draw ngs. The RF signal

recei ved through an antenna 40 is converted and denodul ated in a receiver
41. - 4 - The denodul ated signal output fromtheifeceiver 41 has a

vool tage corresponding to its Fogical state, and is*#@pplied to the conparing
termnal of alimter 44. The denodul ated signal is also applied to a peak
detector 45 and a valley detector 47. The peak detector 45 holds the peak
val ue_of the 5 recei ved data as shown in Figure 7B, while the valley
detecfor 47 holds the valley value of theédreceived data as shown in Figure
7C. The peak and valley values are averaged and applied to the limter 44
as a ref er encEhe odlemgdulated ssignak output egl'(m!!r thec geoeivens41 hbas et evoltage

data. and"t horQTAPERYEAO S IEICH g ok S SpPICH fothe CHMpHINE dFRORIRLOE ]
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is the deSay teceivetihhita ias shownciipFigure 7B, whilé the valley idetector 47 dolds lthe

chargi ng the cai)acitor 56 can transistors 54 and 74 be Q&erat ed, which
transi stors avalleyceglue of the receivedsdata as showndniFigute 7Cs Idie peak andivalleyi

' |1 det ect or,s 45 d 47., Af I ti ' d3, t [ ded th

period da- da Yelues arsravepiaed and spptisd g the Bialferohs 854 resefenbe yolfiEsa Luisang

to _d' scharge i 1ffitb'84 18LdiGds ¥€4HCreference signal the voltage averaged according
\— N

to the lbgical state of the received data, and therefore determines the logical
10  state of the demodulated signal input through the comparing terminal, applying
it to the controller.

Figures 5 and 6 are respectively the circuits of the peak and \}alley
detectors. When so detecting the peak and valley values, there occurs a delay
15  time caused by each component. As shown in Figure 7, period d1-d3 is the
delay time that is the charging time of a capacitor 56. Only by charging the
capacitor 56 can transistors 54 and 74 be operated, which transistors are
respectively the static current .sources of the peak and valley detectors 45 and
" 47. After the time point d3, there is needed the period d3-d4 in order to
20 - charge a capacitor 60 to the peak value and to discharge it to the valley value.
- Consequently it is the time point d4 when the limiter 44 works to determine
the data with the substantially stabilized bias.

Such bias stabilizing apparatus, using the average of the peak and valley
25  values of the received data, needs all the RF components (RF receiver,
demodulator, waveform reshaping circuit) to be provided with the voltage

source, thus increasing the power consumption.
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Consequently it is the tinme point d4 when the limter 44 works to determ ne
the data with the substantially stabilized bias. Such bias stabilizing
apparatus, using the average of the peak and valley 25 val ues of the
recei ved data, needs all the RF conponents (RF receiver, denodul ator,

wavef ormreshaping circuit) to be provided with the voltage source, thus

I ncreasing the power consunption. -5 - Preferred enbodi nents of the ,
present invention aimto provide a paging receiver for accurately receiving
a nmessage signal by quickly stabilizing the bias. 5 Anot her aim.is

to provide a circuit for stabilizingghe bias of a paging receiver thatwnay
supply a signal having the center frequency of an RF nodul ated signal so as

to generate appg bod@iniéit€of qugéi%%mﬁ Aﬁ%gc!ﬁ.bvm mé% dat a

according to the characteristics o ul at or. her aim
is to preeceiverafor docurdtelyoreceiving ianmessagersignal bymquickly btabilizingtheg t he
power to RF conponents in a receiving period after bias stabillzation.
Accordi nbiase a first aspect of the present invention, there is provided 15
acircuit for stabilizing the bias of a paging receiver for processing a
nmessage signal, the circuit conprising: a voltage source switch neans for

Guri B 1irst aipines &t (€1 HRIAE 5 Sincut R Villifafle nathifif Y Abaging "
osci | | at ireckivén thia?! may 9supply! W 'siphal Havig thé center frequency of an RF

modulated signal so as to generate a reference voltage to determine the logical

state of data according to the characteristics of a demodulator.

10 Another aim is to provide a circuit for reducing power consumption by
supplying the power to RF components in a receiving "period after bias
stabilization.

According to a first aspect of the present invention, there is provided
15  acircuit for stabilizing the bias of a paging receiver for processing a message

signal, the circuit comprising:

a voltage source switch means for periodically supplying voltage to RF
components of the paging receiver during first and second periods;
20
a controller for generating an oscillation control signal during said first
period;

an oscillator means for generating a given frequency signal in response
25  to said oscillation control signal;
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period; an oscillator means for generatlng a glven frequency 5|gnal in
response 25 to said oscillation control signal; -6- a denodul ation
means for receiving the output signal of said oscillator neans during said
first period to generate a denpdul ated signal having’ the voltage of -said
bias; and 5 a wavef orm reshapi ng neans for:=receiving the output
signal of said denodul ation neans during said first period to stabilize
said bias. * Preferably, said oscillator neans conprises an oscillator for
generating a signal having the center frequency of a received nodul ated
signal, said 10 oscill ator being suppli with a voltage of said voltage
source via said voltage source switch neé 5 and an oscillation switch

and demotiul at | on madRAHAGGTRBRR, FertsTiAnR B B el of At ostifarer 0"
Cont ol si gnal any g, $d TRAL peiibd 0 é&&é‘é b e?""r“}é?‘m%"%‘*?"'m%ﬁ'at on

means denodul gbRagé Bf s@idibids; andnal of said oscillator nmeans so as to
produce a bias |evel signal dur | ng said first period, sa| d bi as | evel
having the internediate.voltage of said nmessage S|gnal and produces a

Tecei ved during saRQvERONE TeshRBIAE r%‘é&se?%?%&?@aﬁfm” upu Hignal o seiy "
o P S e B A, 0 1 <
" . Preferably, said oscillator means comprises an oscillator for generating
a signal having the center frequency of a received modulated signal, said
10  oscillator being supplied with a vo_lt%age'df said voltage source via said voltage |
source switch means, and an oscillation switch having an input and output
respectively connected to said oscillator means and demodulation means for
applying the output signal of said oscillation means to said demodulation
means by being switched on by said oscillation control signal during said first
15  period.

Preferably, said demodulation means dembdulates the output signal of
said oscillator means so as to produce a bias level signal during said first
period, said bias level having the intermediate voltage of said message signal,

20 and produces a demodulated signal according to the logical state of an RF
modulated signal received during said second period. |

Preferably, said waveform reshaping means comprises a differential

amplifier with a message signal input and a reference signal input, arranged

25 to stabilize the bias of said reference signal input by receiving the
demodulated signal from said demodulation means during said first period and

to pi'oduce digital data in reference to said bias by receiving the demodulated
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25 to stabilize the bias of said reference signal input by receiving the
denodul ated signal from said denodul ati on neans during said first period
and to produce digital data in reference to said bias by receiving the
denodul at ed -7 - signal fromsaid denodul ati on nmeans through said
message signal input during said second period. Preferably, said oscillator
means conprises an oscillator for providing 5 a center frequency signal
to said denodul ation nmeans during said first period, and an oscillator
switch for connecting said denodul ati on neans and oscillator in response to
said oscillation control signal. Preferably, said denpdulation neans
denodul ates the output signal of 10 said oscillator so as to produce a

denodul a ' ' ' ' ' i . sai d
reosage. S FRAR saiiernllaftb cdd HGuER Said nEAERE il Kbt LY | 27
si gnal a@mgﬁmdgpeﬁ&g | ogi cal state of an RF nodul ated signal received
during said second period. 15 Preferably, said waveformreshaping
means conprises a differential anplifier with a nessage signal input and a
reference signal .input, arranged to stabilize the bjas of said, reference

si gnal di nput lgnf@'fé Yo isalgd osalllonsRrANS COMPTISES AN qqcal ton for Mﬁ}!‘&;\t i on
T S R BN e A B oL e
means t hi;pdGly SRilthtSESWRER f6r Eititlecti %ﬂhd%&ﬁllﬁi’éﬂin&ﬂﬁ?ﬁﬂd Bséillator

According to a second aspect of the present 1nvention, ere 1s provided a
circuit finrespaiseltoxaid osditlationcontrohsigmal.ng receiver for processing a
nmessage

Preferably, said demodulation means demodulates the output signal of

10 said oscillator so as to produce a demodulated signal for said bias having the

intermediate voltage of said message signal during said first period, and then

produces a demodulated signal according to the logical state of an RF
modulated signal received during said second period.

15 Preferably, said waveform reshaping means comprises a differential
amplifier with a message signal input and a reference signal input, arranged
to stabilize the bias of said reference signal input by receiving the
demodulated signal from said demodulation means during said first period and
to produce digital data in reference to said bias by receiving the demodulated

20  signal from said demodulation means through said message signal input during
said second period.

According to a second aspect of the present invention, thei'e is proﬁdm
a circuit for stabilizing the bias of a paging receiver for processing a message

25  signal, the circuit comprising:

a controller for generating a voltage source control signal during first

and second periods, and an oscillation control signal during the first period;



25 ' signal, the circuit conmprising: a controller for generating a voltage

.source control signal during first and second periods, and an oscillation

control signal during the first period, -8 - a.voltage source swtch
means for connecting RF conponents of the paging receiver and a voltage
:source in response to said voltage sourcé control signal; 5 an

oscillator neans for generating a given frequency signal in response to
said oscillation control signal; an RF receiver for converting an RF

nodul ated signal into an internediate frequency signal; 10 a denodul ati on
means for denodul ati ng the output signak &~ said oscillator produced during
sai d first period so as to produce a denodul ated signal for said bias
having a referencea velta?@somctwﬁmmamdlfot ieonaectinpRF eomponemtsaof the
according to the logical state of said intermediate 15 _ frequency signal
recei ved dur ipagingitegeivet and axeoltage souree in resposse torsaiskvoliagesonseseontso
stabilizing said bias by receiving the denodul ated signal- fromsaid
denodulationsHEE“%'during said first period and for identifying the |ogical
state of the denodul ated signal produced .during 20 said second period in
reference to said bias. Preferably, said oscillator nmeans conprises an

oscillatg for gengy@icilstof ifeads ToLgerieraingd Qivén fieghetly sighal infrespehneat ed

signal, said oscillator being conneCted to said vol tage”solrce via said
vol t age sour ¢e said osdillatiem controlisignal; ¢

an RF receiver for ‘converting an RF modulated signal into an
intermediate frequency signal; | " |
10 -

a demodulation means for demodulating the output signal of said
oscillator produced during said first period so as o produce a demodulated
signal for said bias having a reference voltage, and then producing a
demodulated signal according to the logical state of said intermediate

15  frequency signal received during said second period; and

a waveform reshaping means for stabilizing said bias by receiving the
~ demodulated signal from said demodulation means during said first period and .
- for identifying the logical state of the demodulated signal 'prOdixced during

20 - said second period in reference to said bias.

Preferably, said oscillator means comprises an oscillator for generating

the center frequency signal of said RF modulated signal, said oscillator being
~.connected to said voltage source via said voltage source switch means, and an

25  oscillator switch for connecting said demodulation means and oscillator in

response to said oscillation control signal during said first peﬁod.
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25 oscillator switch for connecting said denodul ati on nmeans and
oscillator in response to said oscillation control signal during said first-
peri od. - 9 - Preferably, said denodul ati on neans denodul at es an

i ntermedi ate frequency signal produced by said oscillator during said first.
period into a second voltage which is a reference voltage, and the signal
produced by said RF receiver during said second period into a first or
third voltage according 5 to its logical state. Preferably, said waveform
reshapi ng nmeans conprises a differential anplifier with a nessage signal

I nput and a reference signal input,'apranged to stabilize the bias of sw=fd

¥fﬁ§[932?i o Baeferbly, 8 demodi :_«rif%v%ta - dsodulaion A, Haicrgafiee i of o
Cecond par KufPaEY, SBHRC preuckd ty sbie becHtalol lt WP Bk ot Sl 20,07 ©

for generg ‘&ﬂﬁ ' f T r ' r ency

si gnal du%gasal 8??@935%#%02?%0%%0?% ch for b?oﬁﬂlnécti ng
sai d osciRFakeo¢iver duringosiid second period into a firsbor third voltage according i on
control signal. Preferably, said denodul ation neans denodul ates the

i nt erdreditetids bagicalistatguency si gnal produced by said oscillator during said
first period into a second voltage which is a,reference voltage, and the
signal produced by said RF receiver during said second period into a first

o1 Ui rd vl 2BE RAR il ddvitoi FRhaPlng hRaGs chmprises a difeRiiaf” V'

said waveformTes g neans conpri ses eren
amplifier with a message signal input and a reference signal input, arranged

to stabilize the bias of said reference signal input by the second voltage

10  received during said first period, and then to produce digital data based on the
logical state of a demodulated signal of said first or third voltage received
during said second period.

Preferably, said oscillator means comprises an oscillator for generating

15  the center frequency of said intermediate frequency signal during said first

period, and an oscillator switch for connecting said oscillator and demodulation
means in response to said oscillation control signal.

Preferably, said demodulation means demodulates the intermediate
20 frequency signal produced by said oscillator during said first period into a
second voltage which is a reference voltage, and the signal produced by said
RF receiver during said second périod into a first or third voltage according
fo its logical state. '

25 Preferably, said waveform reshaping means comprises a differential
amplifier with a message signal input and a reference signal input, arranged
to stabilize the bias of said reference signal input by the second voltage
received during said first period, and then to produce digital data based on the



canplifier with a nmessage signal input and a reference signal input,
_arranged to stabilize the bias of said reference signal input by the second
vol tage received during said first period, and then to produce digital data
based on the -10- | ogicalwstate of a denodul at'g¢d*signal of said first or
third voltage received during said second period. According to a third
aspect of the present invention, there is provided 5 a circuit for
stabilizing the bias of a paging receiver for processing a nessage signal,
the circuit conprising: a controller for generating a first voltage source
control signal and an oscillation conttd@ signal during a first period, and

said first voltage source 10 control signal _and a secqnd .voltage, squrce
control si grlogiﬂﬁslat@)(lﬁ & demodulated signal, oﬂaﬂ@iﬁs%%rﬂ, Naltage w%sw%

consisting of first  ,and second,voltage source switches to connect RF
conponent s é{‘“ﬂﬂes%ﬂmﬂﬁﬁ?%r and a 15 voltage source in response to
said first or second vol tage source control signal; an oscillator means for
generating a given frequency signal in response to said oscillation control
signal ; 20 - Accidiffg fo°8 thitd'aspectsfcthe present dnverttion; therecistprowidedur ce
switch for converting am RF nodul ated signal into an intermedi ate frequency
si gnal ; 5 dencigcuitforostabilizing therbies of d paging:receiver for proacsgiagHomMeseageni t ch
for denodul ating the output sigpal of said oscil|ator means produced during
said 25 fisignalpthe gigcuibcampISing: oduce a denodul ated signal for said bias
having a reference voltage, and then produci ng a denodul at ed si gnal
according to the '

a controller for generating a first voltage source control signal and an

~ oscillation control signal during a first period, and said first voltage source

10  control signal and a second voltage source control signal during a second

period;

a voltage source switch means consisting of first and second voltage
source switches to connect RF components of the paging receiver and a

15  voltage source in response fo said first or second voltage source control signal;

an oscillator means for generating a given frequency signal in response

to said oscillation control signal; .

20 . - an RF receiver connected to said second voltage source switch for

converting an RF modulated signal inio an intermediate frequency signal;

a demodulation means connected to said first voltage source switch for
demodulating the output signal of said oscillator means produced during said

25  first period so as to produce a demodulated signal for said bias having a
reference voltage, and then.producihg a demodulated ‘signal according to the
logical state of the modulated signal produced by said RF receiver during said

second period; and
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| ogi cal state of the nodul ated signal produced by said RF receiver during
sai d second period; and - 11 - - a
wavef orm reshapi ng neans connected to said first voltage source switch for
stabilizing said bias by receiving the denodul ated signal from said )
denodul ati on neans during said first period and for identifying the |ogical
state of the denodul ated signal produced during said second period in 5
reference to said bias. Preferably, said oscillator means conprises an
oscillator for generating the center frequency of said internedi ate -,
frequency signal, and an oscillator S il Th for connecting said oscill atwf

Bret orably. ol WAYRDOR AeHBAPORG dreith. fornaciil.fo 3354 Arkt volage BomRescncy
Vol t age. wiAEH orsuiizing Gid by tetelVifs IR OetolRjatdlf bighl bond sfi®°7
RF 1 ecel vajentidildior ahehns Gty Rgid fitet perivcabd fof identifyinig) e logiest

according to its logical state. Preferably, said wavefofmteshapl ng neans

conpri ses statei 6f cthendembdulatéd fsignalprdducededuting: ssid)nsecond pperiad dima
referg:ce signal inpyt, ,arranged 20 to stabilize the bias of said
ref erehce @fW tonsaid Bi9s.t he second vol tage received during said first
period, and then to produce digital data based on the logical state of a
denodul ated signal of the first or third voltage received during said

second period. Preferably, said oscillator means comprises an oscillator for generating

the center frequency of said intermediate frequency signal, and an oscillator
switch for connecting said oscillator and demodulation means in response to
10  said oscillation control signal.

Preferably, said demodulation means demodulates an intermediate

frequency signal produced by said oscillator during said first period into a

second voltage which is a reference voltage, and the signal produced by said

15  RF receiver during said second period into a first or third voltage according
fo its logical state.

Preferably, said waveform reshaping means comprises a differential

amplifier with a message signal input and a reference signal input, arranged

20 to stabilize the bias of said reference signal input by the second voltage

received during said first period, and then to produce digital data based on the

logical state of a demodulated signal of the first or third voltage received
during said second period. '



- 12 - Preferably, said oscillator means conprises an oscillator for == =

generating the center frequency of said internediate frequency signal
during said first period, and an oscillator switch for connecting said
oscillator and denodul ati on neans in response to said oscillation control
signal. 5 Preferably, sai'd denpdul ati on neans denodul ates an i nternediate
frequency signal produced by said oscillator during said first period into
a second voltage which is a reference voltage, and the signal produced by
sai d. RF receiver during said second period into a first or third voltage
accqQuding 10 to its logical state. Pref%%fbly, sai d wavef orm reshapi ng
means conprises a differential anplifier MiTh a nessage signal input and a

reference signal i 1t rranged.},o stabilize the hias. said reference
si gnal input by thg‘pelél%%ﬁb P%fg@atfsme%"éeemeaapm ﬁé’é‘?’?ﬁi&"&?’%& od,
and then to _ aﬁﬁ&'@a s : | &3 i Shat : _
dermpdul at ed gtlh gg%%%)tgﬁtgﬂgééﬁyrjgf i’l%)lra thrr &o‘?ﬁéﬁ@%@eﬁ‘%@ g‘lﬁf‘%;&a&%ﬁ? t

~ second peri odperib@, idienin @3cHidtordswitehafopdioithecting aid | osvillatdrtand a
circuit 20 according to any of the preceding aspects of the invention.
For a better demedationimeansfintiesponsedotsaich pscillation contral signal.ne same nmay

be carried into effect, reference will now be nade, by way of exanple, to
Fi gures to 14 of the acconpanying di agrammati c draw ngs, in which: 25

Figure 8 is a bl ook GLagia ™4l 80modtRARBhen¥ans EAHOHAlSC Gh ftermediate
frequency signal produced by said oscillator during said first period into a

second voltage which is a reference voltage, and the signal produced by said
RF receiver during said second period into a first or third voltage according

10  to its logical state.

Preferably, said waveform reshaping means comprises a differential
amplifier with a message Signal input and a reference signal input, arranged
to stabilize the bias of said reference signal input by the second voltage

15  received during said first period, and then to produce digital data based on the
logical state of a demodulated signal of the first or third voltage received

- during said second period.

The invention extends to a paging receiver incorporating a circuit

20  according to any of the preceding aspects of the invention.

For a better understanding of the invention, and to show how the same
may be carried into effect, reference will now be made, by way of example,
to Figures 8 to 14 of the accompanying diagrammatic drawings, in which:

25 | |

Figure 8 is a block diagram of one example of a paging receiver

embodying the present invention;



enbodyi ng the present invention; - 13 - Figure 9 illustrates
characteristics of a denodulation circuit of the circuit of Figure 8;
Figure 10 is one exanple of a nore detailed circuit diagramof a 5 pagi ng
receiver as shown in Figure 8; Figure 11 illustrates exanples of waveforns
of the circuit of Figure 10; Figure 12 is another exanple of a nore
detailed circuit diagramof a 10 second pagi ng receiver as shown in
Figure 8, Figure 13 illustrates exanples of wavefornms of the circuit of
Figure 12; and 15 Figure 14 is a bl ock di agram of anot her exanpl.e
of a paging receiver enbodying the pgg8sent invention. In the figures, |ike
reference nunerals denote |ike or corresponding parts. 20 Referring to
Figure 8, an MfiguAcoi iliistrhlds oharacleristice'ofRk demedilation igtiit offth¥HF or UHF
band received through an antenna 100, and converts it into an internediate
f r equenccircuitnafl FiguFe 8;gnal ) havi ng the | ogical value of the received data.
A denodul ation circuit 102 denodul ates the IF signal 25 recei ved during a
bi as stabilization period into a second voltage V2, and the |IF data out put

o e oo YR 0L Lof il 1 R 5668 b ot A 41571
vav efer Mmyagiiaplcatver! dsCshownl HBFigiireg;as a stabilized reference bias the

Figure 11 illustrates examples of waveforms of the circuit of Figure 10;

~
Figure 12 is another example of a more detailed circuit diagram of a
10  second paging receiver as shown in Figure 8§;
Figure 13 illustrates examples of waveforms of the circuit of Figure 12;
and
15 Figure 14 is a block diagram of another example of a paging receiver
embodying the present invention.
In the figures, like reference numerals denote like or corresponding
!

parts.
20

Referring to Figure 8, an RF receiver 101 amplifies an RF modulated
signal of VHF or UHF band received through an antenna 100, and converts
it into an intermediate frequency signal (IF signal) having the logical value of
the received data. A demodulation circuit 102 demodulates the IF signal
25  received during a bias stabilization period into a second voltage V2, and the
~ IF data output from the RF receiver 101 during a data receiving period into
a first or third voltage V1 or V3 according to the logical state of the data. A

waveform reshaping circuit 103 takes as a stabilized reference bias the



_ 14 - denpdul ated signal of the second voltage V2 output fromthe

.denodul ation circuit 102 during the bias stabilization period, and shapes
t he denodul ated stgnal of the first or third voltage V1 or V3 received
during the data receiving period into digital data.of digital logic in
sreference to the bias. 5 A controller 104 periodically generates a voltage
source control . signal, as well as an oscillation control signal during the
bi as stabilization period, and processes the data output fromthe waveform
reshaping circuit 103 during the data receiving period so as to performthe
pagt hg function. A voltage source 10 ~sidt€h circuit 105 is switched on in
response to the voltage source control signal so as to connect a voltage
source 106 t detodul¥fed signal of thé secomdwvoitage W2 dafputfilomathef demodulatiopi ng
circuit 103. An oscillation circuit 108 generates the |F sjgnal.
osci |l ator seircuit Hi27during the biss,stabilization peniad, mesmwhmawt@ﬂa@di t
108 is switched on.i.n Lespo to,thecascitlatian ..comtr signal so as
to generate ?@afﬁfi%ﬁaﬁiqgﬁfﬁ@!}éﬁ%ﬁ%%ﬁeﬁwﬁ“ : el@%#ﬁ%ﬁ‘@g, t he
bi as stabili y el ' . ' ' ' and the data
recei ving pe?’?{ggaggﬂ)aaié%% ggta;gfr ?%ﬁii I!ée@g?rﬁir%gérté%ééﬂuggfréeﬁgi' for
I1lustratsi ng the characteristics of the 20 I nternmedi ate frequency band,
| F represents the intermedi ate frequency signal output fromthe oscillator
108, |F + [err] t Hecontroller 10 petiodically generates'a voltage saurcencontroksignabei ver
the dgta of the, l.ogic,valu ut f

I:’Lg(]:-el 32? '151%3 veil lelsozise M%@Woblggﬁ qugng " Q%g&bﬁmw 3553 t he
cent er f r equenea: ol % 7bitpih $th 00 Wialkborkd AlBtbgFircuf 504 Baring the
~ | data receiving period so as to perform the paging function. A voltage source
10  switch circuit 105 is switched on in response to the voltage source control -
signal so as to connect a voltage source 106 to the RF receiver 101,
demodulator 102 and waveform reshaping circuit 103. An oscillation circuit
108 generates the IF signal. An oscillator switch 107 with an input connected
to the oscillation circuit 108 is switched on in response to the oscillation
15  control signal so as to generate the IF signal to the demodulation circuit 102.
Hereinafter, the bias stabilization period is referred o as a first period, and the

data receiving period as a second period.

~Referring to Figure 9A for illustrating the characteristics of the
20  intermediate frequency band, IF represents the intermediate frequency signal
- output from the oscillator 108, IF + Af the data of the logic value "1" output
~ from the RF receiver 101, and IF ~ Af the data of the logic value "0" output
~ from the RF receiver 101. (In this example, Af = 4.5 kHz). Hence, the IF
signal has the center frequency of the data signals output from the RF receiver

25 101
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25 101. -15- Referring to Figure 9B, the denodul ation circuit 102
denodul ates the IF signal into the second voltage V2, IF - Af into the
first voltage V1, and IF + [err] into the third voltage V3. 5

Referring again to Figure 8, the controller 104 controls the power supplied
to the RF receiver 101, denodul ation circuit 102, and waveform reshapi ng
circuit 103 so as to prolong the life of the voltage source 106. |If the
controller 104 periodically generates the voltage source control signal in
order to search the RF signal, the voltage source switch circuit 105 is 10
switched on so as to connect the voljfgq source 106 to the RF conponent g,
Al so, the controller 104 generates an 0Oscillation control signal during the

cirour b 109, aReTbHhe I Eibeh & Rt SRR PREE A0 ienlE Rpfls g 0o 0! ™

oscillati sgrgag‘i'ﬁtb ﬁ@%eﬁc‘lelgi bswg}é V20 IF SOAF fifto HRE firsthiltaoReV OSahd Bt OF

swtch 107 i sSWwtc on 1h response to the oscillation control

si gnal so4aAf mtothe ﬂﬁi’dWOltE%éMﬁ]al output fromthe oscillation circuit 108
to the denodul ation circuit 102 during the first period. The denodul ation

circuit 102, working as shown in Figure 9B, 20 denodul ates the I F signal
The dSmodul at | HPFCmIE: A88M o FiEhiEsSs i, ForFroNRE A0S saAtolo s pomsr ©
rc?fgﬁlolt n%aﬁﬁélgéﬂago tlgés agﬂ:éligér ?Pg’ %m&ﬂ?{é’gﬂ% ig(gz:il Wﬁ@gcond
vol tage VieshhpimgotizGuit 103! d0 #¢to prolbag ithe life ofahevioltage sourdd 106 NAft he
the controller 104 periodically generates the voltage source control signal in
order to search the RF signal, the voltage source switch circuit 105 is
10  switched on so as to connect the voltage source 106 to the RF components.
Also, the controller 104 generates an oscillation control signal during the first
period of stabilizing the reference voltage of the waveform reshaping circuit
103. At this time, the RF components are operated as well as the oscillation
circuit 108 by the voltage source 106. Then the oscillator switch 107 is
15  switched on in response to the oscillation control signal so as to apply the IF
signal output from the oscillation circuit 108 to the demodulation circuit 102
during the first period.

The demodulation circuit 102, working as shown in Figure 9B,

20  demodulates the IF signal as shown in Figure 9A into a signal of the second

voltage V2 according to the demodulation characteristics as shown in Figure

9B. The waveform reshaping circuit 103 receives the output signal of the

demodulation circuit 102 so as to stabilize the reference bias signal into the

second voltage V2. The bias stabilization period is determined by finding the

25  time during which the reference bias signal of the waveform reshaping circuit
103 finally takes the second voltage V2.



25 tinme during which the reference-bias: signal of the waveform reshaping
.circuit 103 finally takes the second voltage V2. - 16 - The bias

stabil-i zati on period conpleted, the controller 104 stops the generation of
the oscillation control signal. Then the oscillator switch 107 is sw tched
off, so as to block the output of the oscillation circuit 108 applied to

t he denodul ation circuit 102. .5 Thereafter, the RF receiver 101 converts
the received RF nodul ated signal into a signal of the |F band. The out put
signal of the RF receiver 101 is offset fromthe IF by a frequency
dewation Af, having the |ogic value "1Z1@r- "0". The denodul ation circuit
102 denodul ates the output signal of the RF 10 receiver 101 as shown in
Figure 9B, in whi cihe¢lBimROsthbilizetion pRrivddesthpleted; the contioller! 104 stops!the " 1"
generates the third voltage V3, and the signal I'F - Af of the |ogic value
"0" the firstgenetationtf theruscillatiohosontrol signal n Thenr theiascillatorsswiteh 107 ds as

t he second vol t.agé V2 15 during the bias_stabiljzation p,er'b d.pl—,ig&ce, t he
denodul at ed switelied oiff ¢ so-as torblock the eutpyt of thesgsciNation cipeui | §@p ied {9t he
denodul ati on gircuit 2 durin e second period is conpared with the bias
of the secon&ﬁ?/gFFﬁﬁlé‘}%“?“aﬁ‘Hc‘é‘E&bgd into a digital square wave in the
\A‘/aveform%eshapi ng circuit 103, applied to the controller 104. Since the

bi as of the waveformreshaping circuit 103 has 20 the center val ue of the
denodul at ed si gnal'Ehépeafidry thoRF eetcivér $0hiconvérté tiw réddived RF rhodulatedi o of
the shaped data may remain exactly at 50% Two nethods nay general Ii/ be
used for the signalintol &signaliof thepffobants The output signal of the RF receiver 101

is offset from the IF by a frequency deviation Af, having the logic value "1"
or "0". The demodulation circuit 102 demodulates the output signal of the RF

10  receiver 101 as shown in Figure 9B, in which demodulation the signal IF +
Af of the logic value "1" generates the third voltage V3, and the signal IF -
Af of the logic value "0" the first value V1.

The waveform reshaping circuit holds the bias as the second voltage V2

15  during the bias stabilization period. Hence, the demodulated signal of the first

or third voltage V1 or V3 output from the demodulation circuit 102 during the

second period is compared with the bias of the second voltage V2 and shaped

into a digital square wave in the waveform reshaping circuit 103, applied to

the controller 104. Since the bias of the waveform reshaping circuit 103 has

20  the center value of the demodulated signals having the logical states "1" or
"0", the duty ratio of the shaped data may remain exactly at 50%. '

Two methods may generally be used for the controller 104 to provide

the voltage source to RF components. One is to simultaneously connect the

25 voltage source to the RF receiver 101, demodulation circuit 102 and
waveform reshaping circuit 103, which is illustrated as a first embodiment in
Figure 10. The other is to firstly connect the voltage source to the’

demodulation circuit 102 and waveform reshaping circuit 103 during the first
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the voltage source to RF conponents. One is to simnultaneously connect the
25 vol tage source to the RF receiver 101, denodulation circuit 102 and
wavef orm reshaping circuit 103, which is illustrated as a first enbodi nent
in Figure 10. The other is to firstly connect the voltage source to the
denodul ation circuit 102 and waveform reshaping circuit 103 during the
first -17- period, and then to the RF receiver 101 during the second
period, which is illustrated as a second enbodinent in Figure 12. Referring
to Figure 10, the controller 104 periodically generates the 5 vol t age -
source control signal as shown in Figdde=11B, and al so the oscillation w
control signal having a first period X1 as shown in Figure 11C.  The first

peri od X1 petiodhandithen dotbe|RE seceives) 401 shuringathe secondpariods whichs isndi ng
the tine ri.n i ch the,bi f vol.t age conparator 216 finally takes the
second vo .“MHQ&W éniﬁ@"&eﬁrat ed the vol tage source
control signal and oscillation control signal at the tinme point T1,
transistor 222 is switched on in response to the voltage control signal as

shown [ n Fi 0ur ReféRiig 16Figline 0 e chitbolict 104 periodically’ geadrataRltieocel ver

101, denodul ation circuit wavef ormreshaping circuit 103 as

wel | 3s t woltage sourdel control signal as shawd. in|Figuredl 1Bpand alsotthe oscillatioat or

switch 107 is switched ¢on in_response_to the osqillatiogj&gmﬁﬁg si gnal as
e The

shown in KcPgtrok signal having acfirst period Xilr as, showndn Bigure d | Sr¢hal to

e SO Yy R1 5 ke i B gl by B ok
during which the bias of voltage comparator 216 finally takes the second
voltage V2.

10
Hence, if there are generated the voltage source control signal and
oscillation control signal at the time point T1, transistor 222 is switched on in
response to the voltage control signal as shown in Figure 11B so as to connect
the voltage source to the RF receiver 101, demodulation circuit 102 and
15  waveform reshaping circuit 103 as well as to the oscillation circuit 108.

In addition, if the oscillator switch 107 is switched on in response to the
oscillation control signal as shown in Figure 11C, the oscillation circuit 108
applies the IF signal to the demodulation circuit 102. The RF receiver 101
20  driven by the voltage source control signal as shown in Figure 11B converts
the RF modulated signal received through the antenna 100 into a signal of the

IF band at the time point T1.

The demodulation circuit 102 receives the outputs of the RF receiver

25 101 and oscillation circuit 108 during the first period after the time point T1.

Demodulator 201 performs demodulation by multiplying the IF signal that is
received through capacitor 202 and frequency discriminator 203 and whose



S —————

the RF nodul ated signal received through the antenna 100 into a signal of =
.the IF band at the tinme point Tl. The denodul ation circuit 102 receives the
out puts of the RF receiver 25 101 and oscillation circuit 108 during the
first period after the tine point Tl. Denodul ator 201 perfons denodul ation
by multiplying the IF signal-that is received through capacitor 202 and
frequency discrimnator 203 and whose - 18 - phase i's del ayed by [err],
and the IF signal output fromthe oscillation circuit 108 (differenti al
anplifying). Thus the denodul ation circuit 102 denodul ates the IF signal
into a 5 denodul ated signal of the sec@d voltage V2, which signal is
rectified through a low pass filter 211 to the second voltage V2 supplied
to resistor phatedsdelayedbyt 90° 2and thie IE signatb output foemcthe wacillatibh dingiins to
i ncrease, and serves as the bias of conparator 216. As a result, the

ref erence i kI8 (diffenential aniplifying)avef or m reshaping circuit 103 is biased
with the second voltage V2 prior to 10 the second period of data
receiving. At the first period X1 of bias stabilization, since the

osci 1'at i on of rcuf s 38 CRERRAENESirHAY 402 SLAGRLIes RIE 1 i fto . v
h deg 217, f §&con f isvpectified thi (ﬁﬁglﬂ
E:I ?cﬂ?t 85103 ?@%‘?@%&%‘gﬂéﬁgﬁg Wt ﬁ%gggervé%WSgﬁ'%@ V2. Fromthe t:olmr;g

constant of & bewrpassdileer 21V tanhe seqomd voltagel V2 suppliedntoy résistde 2ddnamded t he
time taken to bias the node 217 with the second vol tage V2. The controller
104 gener at eeapapitongt$y Hencerthe sioltage ofingds 217,b ¢gigs {0 dnersass, ANNYEIVES e,

and the per Odthgfbltas of comparator 216. As a result, the reference input terminal of the

~ | waveform reshaping circuit 103 is biased with the second voltage V2 prior to

-10  the second period of data receiving.

At the ﬁrst penod Xl of bias stablhzat:on, since the demodulation
circuit 102 demodulates the IF signal output from the oscillation circuit 108
into a demodulated signal of the second voltage V2, the node 217 of the
15  reference input terminal of the wavefbnn reshaping circuit 103 is promptly
charged with the second vditage V2. From the time constant of the resistor
214 and capacitor 215, there niay be determined the time taken to bias the
node 217 with the second voltage V2. The controller 104 ggnerates_ the
oscillation control signal dunng the determined time, and the period of the
20 oscillation control signal is the bias stabilization period X1.

The controller 104 switches off the oscillation control signal at the time
point T2, when the bias stabili@_tigh period is completed, as shown in Figure
'11C. Then the osc_:illator sthch 107 _i_s off so as to block the output of the

25  oscillation circuit 108 from being applied to the demodulation circuit 102.
Then the output of the RF feoeivet- 101 is applied to the demodulation circuit
102. The RF receiver 101 converts the received RF modulated signal into a
sxgnal of the IF band, so that the output signal of the RF receiver is offset



20 oscillation control signal is the bias stabilization period X1. The
controller 104 switches off the oscillation control signal at the tine
point T2, when the bias stabilization period is conpleted, as shown in
Figure 11C. Then the oscillator switch 107 is off so as to bl ock the output
of the 25 oscillation circuit 108 from being applied to the denodul ati on
circuit 102. Then the output of the RF receiver 101 is applied to the
denodul ation circuit 102. The RF receiver 101 converts the received RF
nodul ated signal into a signal of the IF band, so that the output signal.-of
the RF receiver is offset -19- fromthe IF by a frequency deviation
[err] according to the logical state- -tifereof, i.e. "1' or "0" as shown in
Fi gure 9A. Conse ntly, the denodul ati on ci r.cui t 102 generates a

derodul at effom th e&F a frsiqueney devistionAf agcomdingite she-logical state thereef.di ng t o
the | ogical ﬂt,e oI J he yeceiyv dat§ The denodul ated signal is rectified
through | dpads 9% Q'S shawn R FigHEE PAy t o the vol t age conparator 216. The
vol t age conparator 216 conpares the denodul ated signal of the first or
third vol tage Vl or V3 with the bias of the second voltage V2 al ready
establ i shed at sd&@é flﬁnéaeﬁa%dh&ubﬂ cir@ifif 202t narﬂeﬂutdﬂmdmilateal gnal of
a const ant duty r at the second period XZ of data receiving. This
oper aty on signaindfythechitst on thlrdr\mihgas‘élmV&eacmdmg)m the. lagicalstateadf si gnal

output fromthe controller 104 du fhe, self:, _frane data receiying period
X2. 15 the received data. ,Zhe d &Mﬁ‘%‘?ﬁ%ﬂs@ QE“Z’ low, ﬁll ¥Je source

control AR t|o f or

peri odi cal?{r&"aﬂp@?ﬁé@ gd@ﬁh@élgfgé gh’&vﬁ}g’?ﬁakk@wﬂ%%nd 11C.

In thi's caggmpares the demodulated slgnal of the first or third voltage V1 or V3 with -
the bias of the second voltage V2 already established at the node 217 so as to

10  generate a digital data signal of a constant duty ratio during the second period

X2 of data receiving. This operation is only kept on in response to the
voltage source control signal output from the controller 104 during the self-
frame data receiving period X2.

15 Hence, there are simultaneously generated the voltage source control
signal and oscillation control signal at the time point T1 for periodically
providing the voltage source, as shown in Figures 11B and 11C. In this case,
since the first period X1 of bias stabilization is the time for the node 217 to -
finally take the second voltage V2, the time point T1 must precede the data

20  receiving period by the bias stabilization period X1. '

Since the oscillation control signal is off at the time point T2 of data
receiving as shown in Figure 11C, the demodulation circuit 102 demodulates
the received RF modulated signal into a signal having the logical level of the

25  original data, which is shaped by the waveform reshaping circuit 103 into a
digital signal with a constant duty ratio based on the stabilized bias signal.
The self-data receiving period for the operation being terminated, the voltage
source control signal becomes off, to reduce the power consumption.



since the first period X1 of bias stabilization is the time for the node
217 to finally take the second voltage V2, the time point T1 nust precede
the data 20 receiving period by the bias stabilization period X1. Since
the oscillation control signal is off at the tinme point T2 of data
receiving as shown in Figure 11C, the denodul ation-gircuit 102 denodul at es
the received RF npdul ated signal - into a signal having the |ogical |evel of

t he 25 original data, which is shaped by the waveform reshaping circuit
103 into a digital signal with a constant duty ratio based on the
stabjlized bias signal. The self-data receiving period for the operation
bei ng ternminated, the voltage source cord@ ol si-gnal becones off, to reduce

h tion. - 20 - The enbodi nent of FEi guy il b
doscribed. 1n-{ hohenambodimEnt foff FAEE. 18, Ville nob es deseribesh odoithe o

h I tfal si | SO as, t Rl L | t_th
Vol tage. sour ElopgmeR of, Figired N i aBRrbflpd 0 d BOFRHE le SORIBE sciSe, o
Peceiving,  aRiERR BRI ¥ foltand ety Coldel® o ltagtadtros ) ALIBLRE, o/

during the begmpdhémts! IMeanwhilecthebiasdtabilization pefiod X ig establistiedlpriormkes
a | arge power consunption in order to anplify a small RF nodul ated signal

convertell i ntothertimepaintyF2lof selfwdate receivinghend tharefore tho RFeeceivdr lgur e
e Ry soRate SO, i Bl ST AL
e ooctl L= N il e B T o ol RS BRUSE SRl 1, .
shown in Fi 0gmpfify aRnflFRFmodhlatst sighal oiverRa ifit the TF6iEnAlS However,
in the second embodiment of Figure 12, the RF receiver 101 is not connected
10 to the voitage source during the first period X1 of bias stabilization that is
achieved by the output of the oscillation circuit 108. Namely, the first voltage
source control signal and oscillation control signal are generated at the time
point T1 as shown in Figures 13B and 13C. Then, the voltage source 106 is
connected to the demodulation circuit 102, waveform reshaping circuit 103
15  and oscillation circuit 108, and the oscillator switch 107 is switched on. At
this time, since the voltage source is not connected to the RF receiver 101, the
demodulation circuit 102 demodulates the IF signal output from the oscillation
- circuit 108 into a signal of the second voltage V2. Thus the node 217 for the
- reference signal is charged with the demodulated signal of the second voltage
20 V2 during the first period X1. = '

' The first period X1 of bias stabilization being terminated, the controller

104 turns off the oscillation control signal at the time point T2 as shov;m in
Figure 13C, and simultaneously turiis on the second voltage source control

25  signal as shown in Figure 13D. At this time, the first voltage source control
signal ié kept on as shown in Figui'e 13B. Hence, transistor 226 is turned on.

to connect the voltage source to the RF receiver 101 from the time point T2.

Thus the RF receiver 101 converts the received RF modulated signal into a
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connected to the denodul ation circuit 102, waveformreshaping circuit 103
15 and oscillation circuit 108, and the oscillator swtch 107 is sw tched.
on. At this tine, since the voltage source is not connected to the RF
receiver 101, the denodul ation circuit 102 denodul ates the |IF signal out put
fromthe oscillation circuit 108 into a signal of the second voltage V2.
Thus the node 217 for the reference signal is charged with the denodul at ed
signal of the second vol tage 20 V2 during the first period X1. The first
period X1 of bias stabilization being term nated, the controller 104 turns
off the oscillation control signal at . the time point T2 as shown in Figuwe
13C, and sinmultaneously turns on t he 2dcond vol t age source control 25

' I h ' ' . At this.tine, f first t
cont rol s signal of dhe J5 bage. -The cempdiation ircu 192 agmpaiiBiecle Sgw 356 | <
t d ‘ [ P th
time. poi noF 13€ TR, it aph@dt BERGF ordnidydllage VT SOV apkadlilg, '3 .
si gnal i ng@tife logical 4fate tierSof| Thé wavefdrm Péshdpink cirélfit P03 comparesthecui t 102
denodul ates the“signal of the IF band into a signal of the first or third

vol t age Vilemodvilated signal ofj theofirst orithirdomiltage N k or M3 ef the démodalatibnr m
reshaping circuit 103 conpares the deppd irst or third

vol }3 alée ngﬁiwzﬁwiﬂlﬂbe d’édﬂﬁ)w %bglmaldg{‘g ssiegsgg‘li \?ﬂtﬂtgg Saé guEBgal r eady
gener at o ekt betiad &L o, 48 th §¥Berse # g, Siphal baFingl ey sitly oy
| 0gi cal Sispiop afboldify 5 M 1giedl Suite G the dBmitfilall dgadlp! e 10 the above

descri bed e I ment recel ver 101 converts the RF npdul at ed
signal .of UHF or VHF band into a <

By way of example, in the above described embodiments, the RF

10  receiver 101 converts the RF modulated signal of UHF or VHF band into a

signal of the IF band offset by 4.5KHz from the center frequency 455KHz

according to the logical state thereof. Namely, the modulated signal of the

logical state "1" output from the RF receiver 101 has the frequency of

455KHz + 4.5KHz, while the modulated signal of the logical state "0" has

15  the frequency of 455KHz - 4.5 KHz. Meanwhile, the oscillation circuit 108

generates a signal of 455KHz that is the center frequency of the IF band

signal output from the RF receiver 101. In this case, there may be used CSB

455] (ceramic resonator of the Murata Company) as oscillator 234, and TC

4S69F of the Toshiba Company as inverters 231, 232. Capacitors 235 and

20 236 may have a capacitance of 100PF, and resistor 233 may be of 1IMf). The

oscillator switch 107 may be an analog switch with + and - polarities, for
which TC4S66F of the Toshiba Company may be used.

Referring to Figure 14 for illustrating a modified embodiment of the

25 invention, the output of the voltage source switch circuit 105 is connected to
the input of the oscillator switch 107 whose output is connected to the voltage
source input of the oscillation circuit 108 whose output is connected to the

input of the demodulation circuit 102. The other parts have the same



signal of the IF band offset by 4.5KHz fromthe center frequency 455KHz
.according to the logical state thereof. Nanely, the nodul ated signal of the
| ogi cal state "1" output fromthe RF receiver 101 has the frequency of
455KHz + 4.5KHz, while the nodul ated signal of the |logical state "0" has 15
‘the-frequency of 455KHz - 4.5KHz. Meanwhile, the os¢illation circuit 108
generates a signal of 455KHz that is the center frequency of the |IF band
signal output fromthe RF receiver 101. In this case, there may be used CSB
455J (ceram c resonator of the Miurata. pany) as oscillator 234, and TC
4S69F of the Toshi ba Conpany as inverter 231, 232. Capacitors 235 and 20

236 h aci t 100PE, ,and.resi.st 233 be. of . Th
ooci 1 ut or  CaPHEIFEDAs oS of Elgurs B (e oqisatics 104 simyffatectsly gencinlel {o;
whi ch TC4S6 _ ; ' acar=\a VAL : ' .0 i 14

folr Ci | lustra ?géldaé%%owggﬂte‘% %ﬁﬁﬁpﬁgéﬁgon@§mg%ﬁﬂg @e&gtiﬁiput of

the vol t age pefidd €1 of'bidd stabilizdtion.1 OFhensthe Buice switch Birbait 305t ike

oscillator Switch 107 whose output is connected to the voltage source input
of the osci hirnedon so as to cofnéctithe smltage sources1 06 torthet RF compomeritsand of

t he dempdul ation, circuit 102, The of her paris have the sa - 22 -
const r uét i ofo the inmyoftheroseiliaton! k‘%:t ﬁFI@Pﬁm Mnﬁtmempﬁs

generates t vol.{,ag€e sQul Ce .o Q | gnal ang il [ C | 4.1 gnal
dur' ng. ¢ he. P SFciIBfe E84ESEsiBRALERowdh A Sorftil erhinal B0 o SRRLEQ w8 2
switch circyj j I X : ﬁo‘ﬂ!‘m P | iftifit r 06 to
the RF corrpgggﬁ -Sﬁgirx%egl'} tﬂ?%"?ﬁ%élg%%%? the gtsoglb Pﬁgpgré SW tgﬂ&lﬁ.eﬁThe
oscill ator s bsdillificn chenitVEO8 gbseratesithe AFi signalaottheldemahdation cieoit t he
control term nal so as to connect the .

N~ 102. The demodulation circuit 102 demodulates the output signal of the

10  oscillation circuit 108 into a signal of the second voltage V2 applied to the

waveform reshaping circuit 103 to stabilize the bias into.. the level of the

second voltage V2.

| The first period X1 being terminated, the controller 104 turns off the
15  oscillation control signal. Then the oscillator switch 107 is switched off, so
that the oscillation circuit 108 is disconnected from the voltage source,
stopping the oscillation. Then the demodulation circuit 102 demodulates the
modulated signal of the IF band output from the RF receiver 101 dixring the

/ second period X2. The waveform reshaping circuit 103 compares the
20  demodulated signal with the bias already established so as to generate a digital
signal.

Hence, the oscillation circuit 108 is only sﬁpplied with power during the
first period X1, and therefore does not perform unnecessary oscillation, thus
25  saving power.

The bias stabilization circuit of Figure 14 méy compriée the circuit of

the embodiment of Figure 10 wherein the voltage source is simultaneously



vol tage source to the voltage source input of the oscillation circuit 108.
Then the oscillation circuit 108 generates the IF signal to the

denodul ation circuit 102. The denodul ation circuit 102 denodul ates the

out put signal of the 10 oscillation circuit 108 into a signal of the
second voltage V2 applied to the waveformreshaping circuit 103 to
stabilize the bias into the | evel of the second voltage V2. The first
period X1 being term nated, the controller 104 turns off the 15
oscillation control signal. Then the gﬁ"illator switch 107 is switched off,
so that the oscillation circuit 108 T Erbconnected fromthe voltage -

Gamaul ai GOMRER TR BY otiiet 101 GempGulsiR il 12 i Heavelorm ccci v
compar s (EERG§AE ARUNTAR 1t he circhifol HELAIBRIT Piyfs 12 Wheetl <,

as to genchetvoltagé sburoe is ifirstly conaecied tohtheodéeinodalation ciréuiti10218di s only
supplied with power during the first period X1, and therefore does not

per L olr m urive nargcshupi:ngl cireuit 108, and then mﬂyhpoﬂm RFrm?mslm
erbodirenCusing s accond periodkE. Moreayer.pdbe strbodiment o Hgumddidby
o3 o \ ST

vaver or m reHiabE sviiEh T (cohfble the Tl of A ilabl oBhin, ahll hertffte 306y - oy,

12 wher ei 'bdd%&t‘dl'iés?ﬂéﬂéhﬁ?s*vﬂcﬁin? ¢lénifeat ipstedtf of anldnal W?“ on
circuit 102 and waveformreshaping ¢ircuirt 103, and then‘ggcon y to the RF

recei ver 101

o’



5 during the second period X2. Nbr_eever,_ in the enbodi ment o't""'""”FT“g'ur""e"“"'ft'ZI','"' e

. the oscillator switch 107 controls the -path of the voltage source, and

- therefore nmay consist of a conventional swi tching el enment instead of an
anal og swi tch. CLAI M5 1. Acircuit for stabilizing the bias of a

- pagi ng receiver for processing a nmessage signal, the circuit conprising: 5
a voltage source switch neans for periodically supplylng voltage to RF
conponents of the paging receiver during first and:second periods; a
controller for generating an oscillation control signal during said first
10; period; an oscillator means for gegerating a given frequency signal in
response to said oscillation control stghat; 15 a denodul ati on
means for regeiving the output signal of said oscillator neans during said
first peri oMerate a denodul ated signal having the voltage of said
bi as; and a waveform reshapi ng neans for receiving the output signal of
said 20 denndulation neans during said first period to stabilize said

bi as. 2. cir lﬂe Ry g "eANS
o aPﬂgﬂ#@ iﬁ'b rg
conpri ses an ‘osci Ileé or or gener t ngdlég stllg avi ng the nt er equency

of a recei vqﬁemgyls ﬂaeg;ﬁﬁdmt eajmﬁn tllator being supplied with a
vol tage of 25 sai vol tage source via said voltage source switch neans,

and an &scillation switch having an i nput and out put respect i vel y connected

to said oscillator ans and depodul atii nrrea ra n he o t
si gf, a: of Ss;i d 4 voTtaagessource swi m:i'l }Jnean.lfs for pen su&ﬂyfﬂg \gol}age tolﬁlpu

components of the paging receiver during first and second periods;

a controller for generating an oscillation control signal during said first
10  period;

an oscillator means for generating a given frequency 31gnal in response

to said oscillation control 31gnal

15 a demodulation means for receiving the output signal of said oscillator
means during said first period to generate a demodulated signal having the
voltage of said bias; and |

a waveform reshaping means for receiving the output signal of said

20  demodulation means during said first period to stabilize said bias.

2. A circuit according to Claim 1, wherein said oscillator means
comprises an oscillator for generating a signal ﬁaving the center frequexicy of

a received modulated signal, said oscillator being supplied with a voltage of

25 - said voltage source via said voltage source switch means, and an oscillation
switch having an input and tmtput' respectively connected to said oscillator

means and demodulation means for applying the output signal of said

Hllllll IHIH IIIM Illll I




oscillation neans to said denodul ati on neans by being switched on by said
oscillation control signal during said first period. 3. A circuit
according to Caim1l or 2, wherein said denodul ati on neans 5 denodul at es
t he out put signal of said oscillator means so as to produce a bias |evel
signal during said first period, said bias |evel having the internedi ate
vol tage of said nessage signal, and produces a denodul ated signal according
to the logical state of an RF nodul ated signal received during said second
period. 10 4. A circuit according to Claim 1, 2 or 3, wherein said -
wavef orm reshapi ng nmeans conprises a-@)&ferential anplifier with a nessage
signal input and a reference signal input, arranged to stabilize the bias

of said refgl: | leal LfftR Vi'n?' gnd ﬁ"ﬁ@? ' . £rom
sai d denodu algl?“oiﬁ“i@“mr%gaﬁygﬁ%g salnd |rsp9p6§ﬁ€§w§n o&iprgg}%lcée

di gi tal dapgcillatio®cBh@F Signal darifig Rarbfibst perivd.vi ng the denodul ated si gnal
from sai d denodul ati on neans through said nessage signal input during said

second period. 5. A circuit according to Claim 1, wherein said
oscil I ator _means 20 conprises an_.oscillator for praqvidi nﬂ a center

frequency 8i gnal ¢iscuit pecordingito Glaimnl O 2 whereinud demodulationmeans)  and

" T osgonotempotatey e b g o aREpScilBR theall o8 s B RRABES ol | '
Ut put o1 gleer Sl ayritgCi) TSt bEriEl RAl By AEVAITARING THE PMieRBRale” for
sai d bias weltag@of keidimésaage signal; and prodaces a denrdbdulated signal according
to the logical state of an RF modulated signal received during said second
period.
10
4. A circuit according to Claim 1, 2 or 3, whereih said waveform
reshaping means comprises a differential amplifier with a message signal input
and a reference signal input, arranged to stabilize the bias of said reference
signal input by receiving the demodulated signal from said demodulation
15 means during said first period and to produce digital data in reference to said
bias by receiving the demodulated signal from said demodulation means
through said message signal input during said second period.

5. A circuit according to Claim 1, wherein said oscillator means
20 comprises an oscillator for providing a center frequency signal to said
demodulation means during said first period, and an oscillator switch for
connecting said demodulation means and oscillator in response to said
oscillation control signal. |

25 6. A circuit according to Claim §, wherein said demodulation means
demodulates the output signal of said oscillator so as to produce' a
demodulated signal for said bias having the intermediate voltage of said
message signal during said first period, and then produces a demodulated

M



. nmessage signal during said flrst perlod and t hen produces a denDduIated“ B
signal according to the | ogical state of an ‘RF nodul ated signal received
during said second period. 7. A circuit according to Claimb5 or 6,
wherein said wavef ormreshapi ng 5 nmeans conprises a differential
~anplifier with a nessage signal input and a reference signal input,
arranged to stabilize the bias of said reference S|gnal | nput by receiving
t he denodul ated signal fromsaid denodul ati on means:-during said first
period and to produce digital data in reference to said bias by receiving
t hg: denodul ated signal from said dermod I on means through said 10
message signal input durlng sai d secont gbrlod 8. A circuit for

stab|I|2|ng th bla cei.ver, cessing_a nessage signal,
the circuit s 92 tognB Tobical stale o R YT PiocbilF Snar eeMELAUIG ngo
source contr, ing first and second periods, and an oscillation
control si gﬁ&ld %&gﬁﬁé’eﬁﬁg first period; a voltage source switch neans for
connecting RF conponents of t he pagi ng receiver and a vol tage source in
response to said voltage source control 20 signal; an oscillator neans
for generatilog aAgtirenit aceapdingto €lained or6, wdmensmdwmfmrmmhapmg on

control signal; 25 an RF recelé r for converting an RF nodyl at ed

si gnal nt o maans pomprises 4 differential amplifigr yith #1messpge signal;input and a

1111110 K tence signal input, arranged to stabilize the bias of said reference signal

input by receiving the demodulated_ signal from said demodulation means
during said first peribd and to produce digital data in reference to said bias by
| receiving the demodulated signal fro_iri said demodulation means through said

10  message signal input during said second period.

8. A circuit for stablhzmg the bias of a paging receiver for processing a

message signal, the circuit compnsmg

15 a controller for genemﬁng a voltage source control signal during first

and second periods, and an oscillation control sigﬁal during the _ﬁrst period;

a voltage source switch means for connecting RF components of the
paging receiver and a voltage source in response to said voltage source control
20  signal;

an oscillator means for generating a given frequency signal in response

to said oscillation control signal;

25 an RF receiver for convertmg an RF modulated signal into an

intermediate frequency sxgnal

R O D
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a denodul ati on neans for denDduIatlng the output S|gnal of said oscillator
produced during said first period so as to produce a denodul ated signal for
said bias having a reference voltage, and then produci ng a denodul at ed
signal according to the logical state of said internediate 5 frequency
signal received during said second period; and a waveform reshapi ng neans
for stabilizing said bias by receiving the denodul ated signal from said
denodul ati on nmeans during said first period and for identifying the |ogical
state of the denodul at ed signal produc@djduring 10 sai d second period in
reference to said bias. 9. A circuit according to claim8, wherein sai &

oscill ator neans an osci Ll ator f.0 engrating the c

frequency signal® %%“i&ﬂﬂ k‘y Hi‘tﬂlgaﬁbe M‘F é’t@rﬂf&ﬁeﬁ&d
connect ed oyr ' nmeans,
and an osc%&dj éﬂd@l@ﬁ@f@#ﬂ&&ﬁ n?hﬂg%i?odgg dﬁ%l%ﬂyn‘&gﬂ@gh@

osci | | ator gighal efirOB&id biasS Hadih @ beﬂm wnta ?skbuas‘nga'ad first
period. 10. " A circuit according to Caim?9, mh re|n sald enod tion
means 20 demuoshildted esigaal i accordingi to ether lngxedcm gofal said oiftermdedixtesai d
osci | | or durlng said first periood ipto a second voltage which is a
refere B@' signal regei ﬂm seconghpeniod; and  ecei ver during said

second perlod into a first or third voltage acgording to its |ogical state.
25 11. Acircuit according to Caim10, wherein said waveform reshapi ng

means conprises gagd fgsh?é iizﬁg Hgfo& and a
ref erence si gnal | nt’)%{t arra mg to Stﬁ% %m;ze rﬁgl as o?ysal erence
tSIh gnalt | npdeninduldted sigmab frone siidglemodation mbans duringisdid first periodiand. and
en to
for identifying the logical state of the demodulated signal produced during

10  said second period in reference to said bias.

9. A circuit according to claim 8, wherein said oscillator means comprises
an oscillator for generating the center frequency signal of said RF modulated
signal, said oscillator being connected to said voltage source via said voltage

15 source switch means, and an oscillator switch for connecting said
demodulation means and oscillator in response to said oscillation control signal
during said first period.

10. A circuit according to Claim 9, wherein said demodulation means

20 demodulates an intermediate frequency signal produced by said oscillator
during said first period into a second voltage which is a reference voltage, and
the signal produced by said RF receiver during said second period into a first
or third voltage according to its logical state.

25 11. A circuit according to Claim 10, wherein said waveform reshaping
means comprises a differential amplifier with a message signal input and a
reference signal input, arranged to stabilize the bias of said reference signal
input by the second voltage received during said first penod and then to

\\IIlII\ \\\l\\ |||\\ \\I\l \\ W



produce dlgltal data“Based'on the Ioglcal state of "a denodul ated signal of
said first or third voltage recei Ved during said second period. 12. A
circuit according to Claim 8, wherein said oscillator neans 5 conpri ses
an oscillator for generating the center frequency of said internediate
frequency signal during said first period, and an oscillator switch for
connecting said oscillator and denodul ati on neans in response to said
oscillation control signal. 13. A circuit-‘according to Claim 12,
wherein said denodul ati on neans dermodul ates the internediate frequency

si gnal produced by said oscillator durgﬁ% said first period into a second
vot'tage which is a reference voltage, the signal produced by said RF

receiver during said second period into ; rot olta ords rdi ng
to its | ogipreduee d!@ s_latal &FIG& é@t"o?%i?ﬁ&"{“iﬂqﬁé ein
sai d wavef q resha mean I arrpllfler with a
nessage Si gﬁl@ Oor it Hgﬁ ng?&?@W&@g%ﬁ %%1'& ggr anged to stabilize
the bias of said reference signal input by the second vol t age received
during said first period, and then to 20 produce digital data based on
the | ogi calystatg Qircmtdﬁﬁmi'dliﬁg e Clgim! 8of whereinf saidt oscillator cmeans age

recei ved during said secorid period. 15. Acircuit for stabili @ t he
bi as of5a peanprises cas mcllﬂetprpfmtmeﬁgtl%g n@!ﬁsé‘&éteé‘ dreguency, of

< onal ~and inieraedibe Sreaency sienaf GEAnE kOt pefibd; s %%%“%@*rs% e

first vol tagg Colifietfing said oscillator and demodulatlon means in response to said

oscillation control slgnal

10 13. A cireuit according to Clalm 12, wherem sald demodulation means
demodulates the intermediate frequency sxgnal produced by said oscillator
during said first penod into a second voltage which is a reference voltage, and
the signal produced by said RF receiver durmg sa1d second period into a first
or third voltage accordmg to 1ts loglcal state.

14. A circuit according to Claim 13, whereiri said waveform reshaping
means comprises a 'd'if-fere.ntial.ampliﬁer with a message signal input and a
reference signal input, arranged to stabilize the bias of .sa'id_ ;eferenee signal
input by the second voltage received during said first period and then to
20  produce digital data based on the logical state of a demodulated 31gnal of said
" first or third voltage received durmg said secorld penod

15. A circuit for stabilizing the bias of a paging receiver for proceeéing a

message signal, the circuit comprising:

a controller for generating a first voltage source control signal and an

oscillation control signal dui'ing a first pe;iod, and said first voltage source
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- 29" - control signal and a second voltage source control signal during a
second period; a voltage source switch neans consisting of first and second
vol tage 5 source switches to connect RF conponents of the paging receiver
and a voltage source in response to said first or second voltage source
control signal; an oscillator nmeans for generating a given frequency signal
I n response to said oscillation control signal; 10 an RF receiver connected
to said second voltage source switch for converting an RF nodul ated signa
into an internedi ate frequency signal; denodul ati on neans connected to .~
said first voltage source switch for T TWenodul ati ng the out put signal ef
said oscillator_neans produced during said first period so,as to produce a
denmodul at econtrgh signal ranshagsesond volage;sourcercontiod sigaak duxing

produci ng a denpdul at ed signal according to the |ogical state of the

nodul at ed §FEW§P produced by said RF receiver during said second peri od;

and 20 a wavef orm reshapi ng neans connected to said first voltage source
switch for stabilizing said bias by receiving the denodul ated signal from

sai d_demdul at | onvGRgS sdiiicenewiich théiusSdonRiMtingCof.fife! #id béltiid uliage t e

| ogi cal state of th enodul at ed signal produced during said second period
in 25 5 refsourcec switchesitd tommect RF components tofatheo paging receiveri andlis

wherein said_oscillatgr neans conprjses an osc | l.at or for generati the
center fredoliagp sewanmmﬂeam&l't t or seco Voltage source control sign:

an oscillator means for generating a given frequency signal in response
to said oscillation control signal;
10
an RF receiver connected to said second voltage source switch for
converting an RF modulated signal into an intermediate frequency signal;

a demodulation means connected to said first voltage source switch for

15  demodulating the output signal of said oscillator means produced during said

first period so as to produce a demodulated signal for said bias having a

reference voltage, and then producing a demodulated signal according to the

logical state of the modulated signal produced by said RF receiver during said
second period; and

a waveform reshaping means connected to said first voltage source
switch for stabilizing said bias by receiving the demodulated signal from said
demodulation means during said first period and for identifying the logical
state of the demodulated signal produced during said second period in

25  reference to said bias.

16. A circuit according to Claim 15, wherein said oscillator means

comprises an oscillator for generating the center frequency of said intermediate
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16. A circuit according to aim 15, wherein said oscillator neans
conprises an oscillator for generating the center frequency of said

i ntermedi ate frequency signal, and an oscillator switch for connecting said
oscillator and denodul ati on nmeans in response to-said oscillation control 5
signal. 17. A circuit according to Caim 16, wherein said denodul ation
nmeans denodul ates an internediate frequency signal produced by said
oscillator during said firstperiod into a secondi@oltage which is a
reference voltage, and 10 t he signal produced by said RF receiver during
sai d second period into a first or thizmwoltage according to its |ogical
state. 18. A circuit according to Clarm17, wherein said waveform

reshapi.ng fgeansCimlisSes~adflid 8" gal:i.al | fLar widh . a age_si gnal
i'nput and 2@15 A_-ree ert_eﬁg%&gﬂ%éﬁ %u ,lgrrn%lﬂneg%l ' tsg‘fs_{bggﬁlﬁ?éérﬁ%@soi as of
sai d ref ermﬁpriswrﬁﬁi és&nwétobyfdﬂmgeiﬂfmlig Vie! 28fitere FrdqtRAcYY ofNgaidl?! d

first period, and then to produce digital data based on the”logical state
of a denodntermediate frequentytdigndlj and ar ostillatbrvswitely for eonnsctihglgaidng sai d
second period. 20 19. A circuit according to Caim 15 wherein said
osci | | at oroseilater asdpdemedulation smeans i respensgeta: said ogcitlationecontrol
frequepcy @f _said internedi ate frequency signal during said first period,
and a?oscﬁ’ﬁ“ﬂt or switch for connecting said oscillator and denodul ati on
means in response to said oscillation control Signal. 25 20. A circuit
according to Claim19, wherein said denodul ati on nmeans denodul ates an

i nter medi &% f rRqirouity aséardirlg g Claimrdl6)ywheriein Gaid deicdulation Meandi d first
period into a second voltage which is a reference voltage, and
v demodulates an intermediate frequency signal produced by said oscillator

during said first period into a second voltage which is a reference voltage, and
10 the signal produced by said RF receiver during said second period into a first

or third voltage according to its logical state.

18. A circuit according to Claim 17, wherein said waveform reshaping
means comprises a differential amiplifier with a message signal input and a

15  reference signal input, arranged to stabilize the bias of said reference signal
input by the second voltage received during said first period, and then to
produce digital data based on the logical state of a demodulated signal of the
first or third voltage received during said second period.

20 19. A circuit according to Claim 15, whérein said oscillator means
comprises an oscillator for generating tﬁe center frequency of said
intermediate frequency signai during said first period, and an oscillator switch
for connecting said oscillator and demodulation means in response to said

oscillation control signal.

20. A circuit according to Claim 19, wherein said demodulation means
dempdulates an intermediate frequency signal produced by said oscillator

during said first period into a second voltage which is a reference voltage, and

* c L ] N *
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- 31 - the signal produced by sai d RF receiver durlng said second perlod
into a first or third voltage according to its logical state. 21. A
circuit according to Caim20, wherein said waveform reshaping 5 nmeans
conprises a differential anplifier with a nmessage signal input and a
reference signal input, arranged to stabilize the bias of said reference
signal input by the second voltage received during said first period, and
then to produce digital data based on the |ogical state of a denodul at ed
signal of the first or third voltage received during said second period. 10
22. A bias stabilizing circuit substan®ally as hereinbefore described -
with reference to Figure 8 or 14 of the acconpanying draw ngs. 23.

circuit aCC&é%ﬁjﬁlM@d‘bﬁZuﬂ'ﬂF%&%&“&ﬁﬁ #M%&SM%H%H%&

descri-bed with Teference to Figure 10 or t he accofipanyi ng raW| ngs.
24. A pagiomthintvoltage according tu its dogical staw.t according to any of the
precedi ng cl ai ns.
21. A circuit according to Claim 20, wherein said waveform reshaping
5  means comprises a differential amplifier with a message signal mput and a
reference signal input, arranged to stabilize the bxas of said reference signal
mpyt by the second voltage received during said first period, and then to
produce digital data based on the logical state of a demodulated signal of the
first or third voltage received during said second period.
10
22. A bias stabilizing circuit substantially as hereinbefore described with

reference to Figure 8 or 14 of the accompanying drawings.

23. A circuit according to Claim 22 and substantially as hereinbefore
15  described with reference to Figure 10 or 12 of the accompanying drawings.

24. A paging receiver incorporating a circuit according to any of the
preceding claims.
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