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concerns th o/f i'eld Of cordl e S lf’@f C%hQJ’]é in ‘gener al ,” and rel-ates

spemﬂcallxﬁo an appafat’ﬂls eﬁﬁl"(}w ng & {m cr@conputer for detecting a
signal indi $ati: MITROGONPUTER-BASEREARRIER DEFECTION SYSTEM FOR A

Backgr ound of Theé T'nvention It 'Smﬁﬁﬁﬂiﬁ r cordl ess tel ephone
systens to enploy analog circuitry to neasure eﬂr.%dl o frequency (RF)

field strength of a carrier on a receive channel, and to provide an

Field of the Invention
5 The subject invention concerns the field of cordless

telephones in general, and relates specifically to an apparatus
employing a microcomputer for detecting a signal indicative of the
presence of an RF carrier.

10 Background of the Invention

It is common practice for cordless telephone systems
to employ analog circuitry to measure the radio frequency (RF)
field strength of a carrier on a receive channel, and to provide an
indicative signal on a carrier detect output pin. If the signal

15 strength is above a preset threshold level, then a signal of an
appropriate logic level is developed at the carrier detect output
pin. The carrier detect output pin typically is coupled to an input
of a microprocessor, which reads the logic level periodically.

There are several uses for the information gathered

20 from the carrier detect signal. For example, a microprocessor in a
base unit can use this information to determine whether the
handunit is out-of-range, or not. Alternatively, a microprocessor
in either a base unit or a handunit can use this information to
determine if a specific channel is occupied.

25 Unfortunately, during the manufacturing process, an
adjustment procedure must be performed on the analog carrier
detect circuitry in order to ensure correct triggering at the
specified thresholds. This adjustment procedure tends to be
difficult, time consuming, and often causes the detection of the RF

30 carmrier to be unreliable.

Summary of the Inventio
A radio frequency (RF) signal receiver, includes
an input for receiving a radio frequency signal, the radio
35 frequency signal being subject to periods of absence. A signal
detector circuit is responsive to the radio frequency signal for
producing an output signal, the output signal being a baseband
signal when the RF signal is present, or a noise signal when the RF
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I ndicative signal on a carrier detect output pin. If the signal 15
strength is above a preset threshold level, then a signal. dRCA 8h#48priate
|l ogic l'evel is developed at the carrier detect -optput: pin. The-carrier
detect output pin typically is coupled to_ an'inplt of "d nicroprocessor,

whi ch reads tHdgnalyiis abseat. péy iwsdizasiany cirenit secgives ang alses b for the

i nformation gaiebafd2Qignal! ¥id fahenktbEd@puit! Retcult Whtltrols Filie exanmpl e, a
m croprocessor in.a base unit can use this information to determ ne

whet her the hdf&&A¥¥Tis out-of-range, or not. Alternatively, a
m croprocessor in eitherThe baderoconputer ardeaivksnithe cantpire signal, iarfdr mati on

(o, det erm 5. egtudiRghY! biGHel i, BRfR Bl 8 derermine e
~ frequency content of said output signal. The microcomputer uses
at least ome predetermined frequency threshold value, and
determines that the RF signal is present if the output signal has a
frequency content no higher than the frequency threshold value,
10 and determines that the RF signal is absent if the output signal
has a frequency content higher in frequency than the frequency
threshold value.
In an illustrated embodiment, two predetermined
frequency threshold values are used, a high frequency threshold
15 and a low frequency threshold. @ The microcomputer determines
the frequency content of the output signal by measuring the
pulsewidth of the output signal by periodically sampling it and
accumulating a count. The microcomputer determines that an RF
signal is present if the output signal has a frequency content no
20 higher than the low frequency threshold value, and determines
that an RF signal is absent if the output signal has a frequency
content higher in frequency than the high frequency threshold
value. The microcomputer also determines RF signal absence
) when the output signal has a frequency content higher than the
25 low frequency threshold and lower than the high frequency
threshold, the determination being made when the count reaches
a predetermined value. It should be noted that the high
frequency threshold is determined by the sampling rate, but its
actual value is not critical, so long as the value is higher than the
30 highest' frequency in the speech range.

BRIEF DESCRIPTION OF THE DRAWING

FIGURE 1la shows a simplified block diagram of a base unit
35 of a cordless telephone apparatus as known from the prior art.
FIGURE 1b shows a simplified block diagram of a base unit
of a cordless telephone apparatus employing the present
invention.

This Sheet Has Been Reﬁaced .

z R0



adj ust ment procedure nust be performed on the analog carrier detect
circuitry in order to ensure correct triggering:at thée specR{iadg87,448

t hreshol ds. This adjustnment procedure tends to- fie diffi cult, ti ne
consum ng, and often causes the detection"of the RF 30 " carrier to be
unreliable. Sunmar yFHﬁUtRESI Raau ishowA wantiformse gseful yi Rifldexstamding the

receiver, incl |nput for receiving a radio frequency signal, the
radio 3 5 frequenF¥ nal being subject to periods of absence. A signal
detector circuit s¥ e am illpstratien off Reflomebarts showing dhepr oduci ng

an output si gn@llevate poriiBHt ofi gealcoRfiolg ﬁ)éﬁﬁ?%’ﬂdth%' FHRro¥bRRolIBE &
signal is greslgfaUR(ﬁ lg noi se si gnal Wnen

DETAILED DESCRIPTION OF THE EMBODIMENT
Referring to FIGURE 1la, a cordless telephone 100 as

known from the prior art includes a Duplexer 105 for receiving

10 radio frequency (RF) signals from, and applying RF signals to, an
antenna 106. Duplexer 105 may be a type DPX 46/49-B10
duplexer manufactured by Soshin Electric Ltd. Signals received
from duplexer 105 are applied to a receiver circuit 110 for
detection, processing and amplification.

15 Receiver circuit 110 provides baseband audio signals
to a compander 120 for spectral expansion, which in turn applies
the audio signals to an audio amplifier 130.. Audio amplifier 130
applies amplified audio signals to the tip (T) and ring (R)
terminals of a telephone network via a telephone interface unit

20 140, '

Incoming telephone signals are received by telephone
interface unit 140 and applied to compander 120 via audio
amplifier 130. Compander 120 compresses the amplitude of the
audio signals to increase their noise immunity and applies the

25 compressed signals to a transmitter circuit 175. Transmitter 175
modulates the audio signals onto an RF carrier and applies the RF
signals to duplexer 105 for transmission via antenna 106.
Interfacing to the telephone network, dialing
operations, channel selection and communication with the
30 handunit (not shown) of the cordless telephone apparatus is under
control’ of a microcontroller 160. Microcontroller 160 may be a
microprocessor or a microcomputer or a dedicated controller
integrated circuit. Microcomputer 160 controls a phase-locked
loop (PLL) circuit 165 for frequency selection, and receives data
35 input by user via a keyboard 170.

For certain purposes, such as for providing an out-of-
range warning, a detection of RF carrier signals is required.
Receiver 110 applies a portion of its received signal to a carrier

Sheet Has Been Reﬁaced

N : T




2 signal*is absent. A utilization circuit receive and uses the baseband
signal, and a m'crocorrputer circuit con_trol s.thge recegver, g@x 448
m croconput €r receives the output signal’, :and 5.periodicall es sai d

output signal to determine the frequeney eontent -of said-output signal. The

m croconputer uses FIGURISS P242cPEROW SvdieTofink’ aS8RINCH WHERTSQndiNg! e
and determ nes that.the RF signal is present if the output signal has a
nvention.
FIGURE 3 is an illustration of a flowchart showing the
relevant portion of the control program for the microcontroiler of

5 FIGURE 1b.

DETAILED DESCRIPTION OF THE EMBODIMENT
Referring to FIGURE 1a, a cordless telephone 100 as

known from the prior art includes a Duplexer 105 for receiving

10 radio frequency (RF) signals from, and applying RF signals to, an
antenna 106. Duplexer 105 may be a type DPX 46/49-B10
duplexer manufactured by Soshin Electric Ltd. Signals received
from duplexer 105 are applied to a receiver circuit 110 for
detection, processing and amplification.

15 Receiver circuit 110 provides baseband audio signals
to a compander 120 for spectral expansion, which in turn applies
the audio signals to an audio amplifier 130. Audio amplifier 130
applies amplified audio signals to the tip (T) and ring (R)
terminals of a telephone network via a telephone interface unit

20 140. _

Incoming telephone signals are received by telephone
interface unit 140 and applied to compander 120 via audio
amplifier 130. Compander 120 compresses the amplitude of the
audio signals to increase their noise immunity and applies the

25 compressed signals to a transmitter circuit 175. Transmitter 175
modulates the audio signals onto an RF carrier and applies the RF
signals to duplexer 105 for transmission via antenna 106.

Interfacing to the telephone network, dialing

operations, channel selection and communication with the

30 handunit (not shown) of the cordless telephone apparatus is under
control "of a microcontroller 160. Microcontroller 160 may be a
microprocessor or a microcomputer or a dedicated controller
integrated circuit. Microcomputer 160 controls a phase-locked
loop (PLL) circuit 165 for frequency selection, and receives data

35 input by user via a keyboard 170.

For certain purposes, such as for providing an out-of-

range warning, a detection of RF carrier signals is required.
Receiver 110 applies a portion of its received signal to a carrier
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frequency content no higher than the frequency threshold value, I 0 and
deternmines that the RF signal is absent. if the butput:si‘Gnal ‘has a
frequency content higher in frequency tHah the Ffequency-t HReShdI7d448 ue
In an illustrated enbodi nent, two predeterm ned frequency threshold val ues

m cr ocomput or Gl GIEFRE YAD: 1V BKTLREPIBERE dhsi el iaiGatEh obiBRal by |
neasuring the ppedeseiel of ham fRF hearpierpuiCatrignadetéot pircuirdilsel isy agaamalogy it
and accum at uh Sokh oISy SPARL g0 T ¥ B oy Tl o
the | ow freqoénthe carrehaind thal receivenchdanel.ni Aesarrier detect signal
5 developed by camrier detect circuit 150 is applied to an input of
microcontroller 160 which relies on this signal as an indication
that a particular channel is not already in use.
Carrier detect circuit 150 has an associated adjustment
component 155, usually a potentiometer, which must be adjusted

10 properly during an alignment operation performed in the factory.

FIGURE 1b shows a base unit of a cordless telephone
apparatus which incorporates the subject invention. Elements of
FIGURE 1b bearing similar reference numerals to elements of
FIGURE 1la serve the same function and need not be explained

15 again. Note that FIGURE 1b includes no carrier detect circuit or
carrier detect adjustment device. That is, FIGURE 1b includes no
elements corresponding to elements 150 and 155 of FIGURE Ia.

It is herein recognized that the carrier detect function
can be performed by microcontroller 160° by causing

20 microcontroller 160" to examine the frequency content of the
detected baseband audio signal produced by receiver circuit 110"
Receiver 110" includes a data slicer circuit 111' which receives a
portion of the baseband signal and slices it at predetermined
amplitude levels to produce a binary signal. Data slicer 111

25 applies this binary signal directly to microcontroller 160’ via a
line 115". FIGURE 2a is a simplified illustration of a waveform
representing band limited white noise which would be present in
the baseband signal received by data slicer 111" in the absence of
an RF carrier. Note that the waveform of FIGURE 2a contains

30 random noise pulses having frequencies generally higher than the
frequency range of speech signals. FIGURE 2b is a simplified
illustration of the waveform of FIGURE 2a after data slicing. The
waveform of FIGURE 2b is typical of a signal which would be
present on line 115" in the absence of an RF carrier.

35 It has been found that human speech tends to exhibit
frequencies clustered around 1 kHz with relatively long périods of
no signal at all due to silence caused by breaks in the
conversation. Thus, the simplified waveform of FIGURE 2¢
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that an RF signal is absent if the output signal has a frequency content
hi'gher in frequency than the high frequency. 't Hr eshmcdeval upRCﬁeS'I,
m croconputer al so determ nes RF signal -absence wher t ffe out’ put si gnal has

f e 10w fre uenc'”'t"h esha) d and | ower
?ha:\egﬁgnﬁ?/gﬁoffi ugs(rﬁl{?é%cy tégégﬁg’(fﬁﬂ on‘ger FEHUARS, tFBH L‘g‘ BEGhen t he
count reaches pulsewddths) nthaad that! of . thet rasidowh dndise rdtMtithIGléREl gb.
frequency threghpd dlelréup%Fé 1%6 me trnfcréé@m'rb & fﬁfoeu%an Ra'h tual

value is not critigal lue |'s |ghe hi ghest
frequency in t%?éngbﬁécwer Ble EFC piokdy| UEJEtMAlkNGaFI GURE | a

shows a si §pl i déteembratidn dd)fiQJ"ré%rﬁfe drbabsentdl bf noise, which is indicative
of absence or presence of RF carrier, respectively. In this regard,
it is noted that microcomputer 110" is interrupted every 118
microseconds for the purpose of generating dual tone
multifrequency tones (DTMF tones). Sampling at a 118
10 microsecond interval enables microcontroller 110" to identify
audio frequencies up to approximately 8.5 kHz.

In normal operation microcontroller 160" monitors the
baseband signal stream to detect digital data which may
accompany the received analog audio signals. The subject

15 invention includes a frequency filtering algorithm which varies
the value of a "noise energy" counter in response to the white
noise content of the received audio signal. If the count of the
noise energy counter exceeds a predetermined value then a
determination is made that no carrier exists on the currently

20 selected receiving channel. _

The relevant portion of the control program of
microcontroller 160" which performs the carrier detection function
is best explained by reference to the flowchart. of FIGURE 3. The
routine is entered at step 300, and advances to step 305 at which

- 25 the audio signal present on line 115' is sampled. The routine then
advances to step 310 where the value in a counter WIDTH is
checked to see if it is less than a predetermined high frequency
threshold, higher than the highest speech.frequency. If so, the
value in WIDTH is indicative of the detection of high audio

30 frequencies (i.e., white noise). If the count is not indicative of
high audio frequency content, then it is checked at step 315 to
determine if the pulsewidths detected are indicative of
frequencies greater than a predetermined low frequency
threshold value, for example 1 kHz (as noted above, human

35 speech tends to be clustered around 1 kHz in frequency). If the
frequencies detected are not above 1 kHz, then long pulsewidths
(i.e., low audio frequencies) have been detected, a condition which
is indicative of speech and/or silence, and routine in exited at step
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35.- of a cordless. tel ephone apparatus as known fromthe prior art. FIGURE
b shows a sinplified block diagram of.a:base @nit ef a“cordliess tel ephone

appar at us enpl oyi ng the present invention. REPLACEIVENT E&Eﬁl’ﬁ HEES
2a- 2c show waveforns useful in undersant i*ng t he *i nventfén. FIGURE 3 is an

illustration fl owchart .the evan portion, of, the control
progr am f or t&(ﬁi‘erf)‘&%‘ﬁ?‘r‘%ltﬁ c\f%cfcgdmg of' the au s1gna? in the usu?
manner.

If, on the other hand, the frequency content is not
clearly high (i.e., noise) or clearly low (i.e., audio) then the routine
5 advances to step 325 wherein a counter WN_ENERGY (i.e., white
noise energy) is checked to see if it equals a minimum value. if so
the NO_CARRIER FLAG is cleared (step 330) , indicating the
presence of an RF carrier, and the routine is exited at step 335. If
WN_ENERGY is not at its minimum value it is decremented at step
10 328, because a longer pulsewidth (i.e., lower frequency has just
been detected). The lower value in WN_ENERGY is checked at step
350 to see if it exceeds a predetermined threshold. If so, then a
NO_CARRIER FLAG is set at set 355. If not, the NO_CARRIER FLAG
is cleared at step 330. In either case the routine is then exited via
15 the RETURN instruction at step 335. .
If a determination was made at step 310 that high
audio frequencies are present, then the YES path is taken to step
340, wherein content of WN_ENERGY is checked to see if it is at its
maximum value. If so, the YES path is taken to step 355 at which
20 the NO_CARRIER FLAG is set, and the routine is exited. If
WN_ENERGY is not at its maximum value, it is incremented at step
345, because a high frequency was just detected. The higher
value in WN_ENERGY is checked at step 350 to see if it exceeds a
predetermined threshold. If so, then the NO_CARRIER FLAG is set
25 at set 355. If not, the NO_CARRIER FLAG is cleared at step 330.
In either case the routine is then exited via the RETURN
instruction at step 335. '
Thus, there has been disclosed, a microcontroller-
based carrier detection system useful in, but not limited to, the
30 cordless telephone environment. Although only a base unit is
shown for simplicity, the invention is equally applicable to a
cordless telephone handunit. Advantageously, through the use of
the subject invention, reliability is improved by elimination of the
discrete carrier detect circuit and its related adjustment
35 components. Moreover, manufacturing costs are reduced because
fewer parts are required, and assembly and testing is simplified.
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5 FIGURE | b. DETAI LED DESCRI PTI ON OF THE EMBODI MENT Referrlng to FIGURE | a,
a cordl ess tel ephone 100 as known from the prlor artrl-nci utigia gxer
105 for receiving 10 radio frequency' (RfF) si gnafs front an app |y| ng RF
signals to, an antenna 106. Dupl'exer 105*may be~a type "DPX 46/ 49 Bl O

dupl exer manufact ured b?‘}}%osthixﬂgEl':%%lrcjc%nltfdil%r" S&gaahﬁ“ & ect?ﬁi{e}* ORre

dupl exer 105 are applie celver Circul faor
processi ng andsedpintercharigeably sherein, and arerirtsnded &ormalnda1o provides

baseband audi %&Qﬂgé&skarsa CRIRBRSRIputeR, f AedfRRedr dbnevdlanateptatedhi ch in
turn applles g s to an audlo anplifier 130. Audio anplifier
130 circuits, and the like.

5
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applies anplified audio signals to the tip (T) and ring (R termnals of a
tel ephone network via a tel ephone interface. ubit 20: -°140.. T4RERE

t el ephone signals are received by tel ephone interface unit 140”and aﬁ¢?|ed
to conmpander 120 via audio anplifier 130" Conparider "120°tonpfesses the
anplitude of the audio signals to increase their noise imunity and applies
the 25 conpressed signals to a transmtter circuit- T75—-—Transmtter 175

nodul ates the audi o signals onto an RF carrier and ' ignal s
to dupl exer 105 for transm ssion via antenna 106. Iagﬂ ﬁ B H tli”t

t el ephone né&ilabmg; di aling operations, channel sele ation
with the

1. A radio frequency (RF) signal receiver, comprising:
an input 106’ for receiving a radio- frequency signal, said
5 radio frequency signal being subject to periods of absence;

a signal detector circuit 110' coupled to said input
responsive to said radio frequency signal for producing an output
signal, said output signal being a baseband signal when said RF signal
is present, or a noise signal when said RF signal .is absent;

10 a utilization circuit 110", 120, 130", 140’ for receiving and
using said baseband signal; and

a microcomputer circuit 160° for controlling said receiver;
and characterized by,

said microcomputer 160" is coupled to receive said output

15 signal, and periodically samples said output signal to determine the
frequency content of said output signal;

said microcomputer 160" using at least one
predetermined frequency threshold value, and determining that said
RF signal is present if said output signal contains signals no higher in

20 frequency said frequency threshold value, and determines that said
RF signal is absent if said output signal contains signals higher in
frequency than said frequency threshold value.

25 2. The RF receiver of claim 1, characterized in that
said microcomputer 160" utilizes a high frequency threshold and a
low frequency threshold and determines the frequency content of
said output.signal by measuring the pulsewidth of said output signal
by periodically sampling said output signal and accumulating a count;

30 said microcomputer 160" determining that said RF signal
is present if said output signal contains signals no higher in
frequency said low frequency threshoid value, and determines that

8 This Sheet Has Been Reﬂlaced '

AR

C
u

e



30 handunit (not shown) of the cordless tel ephone apparatus is under
control of a microcontroller 160. = Mcigeontrold er 160 fBy be :RCA 87 448
m cr oprocessor or a mcroconputer or a. deli cat edztonty oli ef [mteyr at ed

el er g

circuit. Mcroconputer 160 controls a phase-I dckéd IOop PLL) CIrCUIt 165-
for frequency selection, and receives data 3 5 I n user via

waning. a detection of Re carrier signale is eELf’Y'eg' ”%eillllllll \ﬂﬁlll ﬂﬂl’mlll
applies a portion of its received signal to a carrier

said RF signal is absent if said output signal contains signals higher in

frequency than said high frequency threshold value,

said microcomputer determining RF signal absence when
said output signal contains signals which have a frequency higher
5 than said low frequency threshold and lower than said high
frequency threshold, said determination being made when said count
reaches a predetermined value.

3. A circuit in a base unit of cordless telephone set,
10 comprising:
an input 106' for receiving a radio frequency signal from
a- handunit, said radio frequency signal being subject to periods of
absence;
a signal detector circuit 110" coupled to said input
15 responsive to said radio frequency sigmal for producing an output
signal, said output signal being a baseband signal when said RF signal
is present, or a noise signal when said RF signal is absent;
a utilization circuit 110, 120", 130', 140" for receiving and
using said baseband signal; and
20 a microcomputer circuit 160' for controlling said base
unit; and characterized by,
said microcomputer 160’ is coupled to receive said output
signal, and periodically samples said output signal to determine the
frequency content of said output signal;
25 said microcomputer using at.least one predetermined
- frequency threshold value, and determining that said RF signal is
present if said output signal contains signals no higher in frequency
said frequency threshold value, and determines that said RF signal is
absent if said output signal contains signals higher in frequency than
30 said frequency threshold value. -
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detect ctircuit 1.50, which produces a signal indicative of the presence of .
an RF carrier. Carrier detect circuit 150 is ah anaI@ngerU|iR 448
neasures a signal indicative of the RF field strength aof the-carrier on the
recei ve channel. A carrier detect signal °5 devel opéd™ By carri ér det ect

circuit 150 is applied to an input of mcrocontroller 160
this signal as an indication that a particular channel is :YF“ M m"ﬂl l"l
use. Carrier detect circuit 150 has an associ ated adj ust ne

usual ly a potentioneter, which nust be adjusted 10 properly during an

al i gnment operation pet.for Bk igirduie dfaclaimy 3, RRiadhEterizedhimsthat [sake uni t
of a_cor dl e55; 8L SRRARS AR Hit3ed Al gh FRURRY ©hrelRoRHbIRF a 1BYRNTT 0N

El ements of .
frequency threshold and determines the frequency content of said

output signal by measuring the pulsewidth of said output signal by
5 perodically sampling said output signal and accumulating a count;
said microcomputer 160" determining that said RF signal
is present if said output signal contains signals no higher in
frequency said low frequency threshold value, and determines that
said RF signal is absent if said output signal contains signals higher in
10 frequency than said high frequency threshold value.
said microcomputer 160’ determines RF signal absence
when said output signal contains signals which have a frequency
higher than said low frequency threshold and lower than said high
frequency threshold, said determination being made when said count
15 reaches a predetermined value.

5. The circuit of claim 4 characterized in that said
utilization circuit 110°, 120, 130, 140" is a telephone interface circuit
140" for coupling telephone signals to a telephone network.

20
6. The circuit of claim 5 characterized in that said
determination of absence of RF carrier is indicative of an out of range
condition.
25
7.  The circuit of claim 5 characterized in that said
determination of absence of RF carrier is indicative of an unoccupied
channel.
30
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FIGURE I'b bearing simlar reference nunerals to elenents of Fl GURE | a serve
the same function and need not be explainmed 1 5, agavn* “Not:e’ IRQAFgﬁJRg I b
includes no carrier detect circuit or .cakrier d8tect:adjustrignt’;device.

That is, FIGURE | b includes no elenents corresponding 10" el enents 150 and -

155 of FIGURE la. It is herein recognized that the carrier
can be performed by mcrocontroller 160° by causing 20 W Hg I!I,
160" to exam ne the frequency content of the detected baseb cau i On
produced by receiver circuit 110'. Receiver 110" includes a data slicer
circuit 111' which rec8i vesAa cprenst im ofhandanita ofbeordlessg telephnne ssetces it

at predeterrg(;ﬁil,rpsrml Ltude |l evels to produce a binary signal. Data slicer

111"
an input 106' for receiving a radio frequency signal from

a base unit, said radio frequency signal being subject to periods of
5 absence;

a signal detector circuit 110' coupled to said input
responsive to said radio frequency signal for producing an output
signal, said output signal being a baseband signal when said RF signal
is present, or a noise signal when said RF signal is absent;

10 a utilization circuit 110', 120", 130°, 140’ for receiving and
using said baseband signal; and

a microcomputer circuit 160' for controlling said
handunit; and characterized by,

said microcomputer 160" is coupled to receive said output

15 signal, and periodically samples said output signal to determine the
frequency content of said output gsignal;

said microcomputer 160’ using at least one
predetermined frequency threshold value, and determining that said
RF signal is present if said output signal contains signals no higher in

20 frequency said frequency threshold value, and determines -that said
RF signal is absent if said output signal contains signals higher- in
frequency than said frequency threshold value.

NI
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25 applies this binary signal directly to mcrocontrol|er 160, via a line
115'. FIGURE 2a is a sinplified illustratdon oft a waveform r epREGANEY 443
band limted white noi se which woul d be present’i'n the paseband -si gnal
received by data slicer 111 in the absence of an RF carrier. Note that the
waveform of FI GURE 2a contains 3 0 raeBSFRAGI se pul ses having frequencies
general ly higher than the frequency range of speech signals. FIGURE 2b is a
sinplified illustration of  the vvaveforg of, FI GUI%E 2a after data slicing.
The wavef orm of Fl GURESRMIFocompuser 460, 18j gna ionfreausRgY F&%ant on

line 115 i feddigebsedleeapfa aardless aeldptione3 sbt, periodically sakiplegsa been
found thal MUl SRCBElH oS0 Sl 1J GAUSRSu GRS Usath, kre
with rel ati v’é‘?ci'fn}’ﬁﬁg Ak atB‘PO 5 quency
The microcomputer 160' uses at least one predetermined frequency
threshold value, and determines that the RF signal is present if the
output signal contains signals no higher in frequency the frequency
threshold value, and determines that the RF signal is absent if the
10 output signal contains signals higher in frequency than the frequency
threshold value. The circuit is useful in either a base unit or a
handunit of a cordless telephone set.

_
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o signal at all due to silence caused py breaks in.the comnyersation. Thus,

Ehe sinpﬂ?qﬂmﬁﬂﬁmﬂ ﬁE
si gnal mﬁﬂ] ﬁt
the rando

m crocontroller 110 is capabl e of sanpli

is indicative

¢t . Fl GURE 2c
ncy content (i.é.,
n FIGQURE 2b. It is herein,
g the signal

.« REPLACEMENT: SHEET 5.fd.tustrates a
| onger pulsewi dths) than that of ~—
recogni zed t he
on line 115" quickly

enough to nake a 5>‘?¥ﬂswrﬁnation of ﬂlgsence or absence of noise, which
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of absence or presence of RF carrier,. respectively.. Inthis.regard, it is
noted that m croconputer 110" is interrupted ‘every 118 ‘m ¢r.oseconds for the
pur pose of .generating dual tone multifrequency tones (DTMF tones). Sanpling
at a 118 1 0 m crosecond interval enables mcrocontroller 110" to
identify audio frequencies up to approximgtely 8.5 kHz. I n normal operation
m crocontroller 160" nonitors the basebagj signal streamto detect digital
data whi ch may acconpany the received anal og audio signals. The subject 1
5 invention includes a frequency filtering algorithm which varies the

val ue of a "noise energy" counter in response to the white noi se content of
the received audio signal. If the count of the
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noi se energy counter exceeds a predeterm ned.value:then a determ nation is
made that no carrier exists on the currently - 20 sel ected’ recei vi ng
channel. The relevant portion of the control programof mcrocontroller 1
60 which perfornms the carrier detection function is best expl ai ned by
reference to the flowhart of FIGURE 3. Thg éoutine Is entered at step 300,
and advances to step 305 at which 25 t he £ di o signal present on line
115" is sanpled. The routine then advances to step 310 where the value in

a counter WDTH i s checked to seg Wds than a predetermned high
frequency threshol d, higher than(thENTERhe speech. frequency. If so, the

value in WDTH is indicative of the—dgtection of high audio
305
SAMPLE [~/
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PULSE

320

CONTINUE
DECODE
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N_ENERGY > WN_THRESH?

330
A
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SET NO_CARRIER FLAG
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30 frequencies (i.é¢. X ; f the count issnot i.ndicative of,) puged 7.
hi gh audi o frequencyt. it §s checked at sjpep,; 315 to deI m“p ‘F?;d
i f the pul sewi dths dg icative of frequeqples greqte 1) S na ed"';'é
predeterm ned | ow fr d Vval ue, for exanple I "'q,_%dpg?d_
above, human 3 5 speech tends to be [cl ustered around 1~ kHz i nPfeegueit PFese -
If the frequencie . Wgﬂ)\/ :
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CORDLESS TELEPHONE
Field of the Invention
5 The subject invention concerns the field of cordless
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telephones in general, and relates specifically to an apparatus
employing a microcomputer for detecting a signal indicative of the
presence of an RF carrier.

Background of the Invention

It is common practice for cordless telephone systems
to employ analog circuitry to measure the radio frequency (RF)
field strength of a carrier on a receive channel, and to provide an
indicative signal on a carrier detect output pin. If the signal
strength is above a preset threshold level, then a signal of an
appropriate logic level is developed at the carrier detect output
pin. The carrier detect output pin typically is coupled to an input
of a microprocessor, which reads the logic level periodically.

There are several uses for the information gathered
from the carrier detect signal. For example, a microprocessor in a
base unit can use this information to determine whether the
handunit is out-of-range, or not. Alternatively, a microprocessor
in either a base unit or a handunit can use this information to
determine if a specific channel is occupied.

Unfortunately, during the manufacturing process, an
adjustment procedure must be performed on the analog carrier
detect circuitry in order to ensure correct triggering at the
specified thresholds. This adjustment procedure tends to be
difficult, time consuming, and often causes the detection of the RF
carrier to be unreliable.

Summary of the Invention
A radio frequency (RF) signal receiver, includes

an input for receiving a radio frequency signal, the radio
frequency signal being subject to periods of absence. A signal

‘detector circuit is responsive to the radio frequency signal for

producing an output signal, the output signal being a baseband

signal when the RF signal is present, or a noise signal when the RF



6 320 to continue the decoding of the audio signal in
hand, the frequency content is not clear
or clearly low (i.e., audio) then the routine 5 advang
wherein a counter WNENERGY (i.e., white noise energy)|i
it equals a mininumvalue. if so the NOCARRIER FLAG i $ CTeared (step 33p)
I ndi cating the | '
335. I f WNENE

on the other
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The microcomputer receives the output signal, and
periodically samples said output signal to determine the
frequency content of said output signal. The microcomputer uses
at least one predetermined frequency threshold value, and
determines that the RF signal is present if the output signal has a
frequency content no higher than the frequency threshold value,
and determines that the RF signal is absent if the output signal
has a frequency content higher in frequency than the frequency
threshold value.

In an illu_strated embodiment, two predetermined
frequency threshold values are used, a high frequency threshold
and a low frequency threshold. The microcomputer determines
the frequency content of the output signal by measuring the
pulsewidth of the output signal by periodically sampling it and
accumulating a count. The microcomputer determines that an RF
signal is present if the output signal has a frequency content no
higher than the low frequency threshold value, and determines
that an RF signal is absent if the output signal has a frequency
content higher in frequency than the high frequency threshold
value. The microcomputer also determines RF signal absence
when the output signal has a frequency content higher than the
low frequency threshold and lower than the high frequency
threshold, the determination being made when the count reaches
a predetermined value. It should be noted that the high
frequency threshold is determined by the sampling rate, but its
actual value is not critical, so long as the value is higher than the
highest frequency in the speech range.

BRIEF DESCRIPTION OF THE DRAWING

FIGURE 1a shows a simplified block diagram of a base unit
of a cordless. telephone apparatus as known from the prior art.

FIGURE 1b shows a simplified block diagram of a base unit
of a cordless telephone appafatus employing the present
invention. "
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350 to see if it exceeds a predeterm ned threshold. fREqprl'Acf'MgngE%RI ER
FLAG i s,set at set 355. If not, the NOCARRI ER FLAG i | eared at stﬂp 1330.

In either case the routine is then exited via 1 5 the| RABUINL 99%r uctji on
at step 335. If a determination was nade at step 310} that hi gh audi

vJ

frequencies are present, then the YES path,is taken fo step 340, whérgin -
content of WNENERGY | ed tp see if i1 s at itl ' __}f . so
the YES path is takeEfo)gﬁggegaZg%S Sg‘t"%‘f’éﬁc%mﬁh‘és RRUBERCHL dbe
and the routinanvemiohed. |If WN ENERGY is not at its maxi mumvalue, it is

L eher vai ve "yt AR S d8cad bR UL ARt L
relevant portion of the control program for the microcontroller of
5 FIGURE 1b.

DETAILED DESCRIPTION OF THE EMBODIMENT

Referring to FIGURE la, a cordless telephone 100 as
known from the prior art includes a Duplexer 105 for receiving

10 radio frequency (RF) signals from, and applying RF signals to, an
antenna 106. Duplexer 105 may be a type DPX 46/49-B10
duplexer manufactured by Soshin Electric Ltd. Signals received
from duplexer 105 are applied to a receiver circuit 110 for
detection, processing and amplification.

15 Receiver circuit 110 provides baseband audio signals
to a compander 120 for spectral expansion, which in turn applies
the audio signals to an audio amplifier 130. Audio amplifier 130
applies amplified audio signals to the tip (T) and ring (R)
terminals of a telephone network via a telephone interface unit

20 140. '

Incoming telephone signals are received by telephone
interface unit 140 and applied to compander 120 via audio
amplifier 130. Compander 120 compresses the amplitude of the
audio signals to increase their noise immunity and applies the

25 compressed signals to a transmitter circuit 175. Transmitter 175
modulates the audio signals onto an RF carrier and applies the RF
signals to duplexer 105 for transmission via antenna 106.

Interfacing to the telephone network, dialing
operations, channel selection and communication with the

30 handunit (not shown) of the cordless telephone apparatus is under
control- of a microcontroller 160. Microcontroller 160 may be a
microprocessor or a microcomputer or a dedicated controller
integrated circuit, Microcomputer 160 controls a phase-locked
loop (PLL) circuit 165 for frequency selection, and receives data

35 input by user via a keyboard 170,

For certain purposes, such as for providing an out-of-
range warning, a detection of RF carrier signals is required.
Receiver 110 applies a portion of its received signal to a carrier



predeterm ned threshold. If so, then the NOCARRI ER IBEMQEMEQ‘&S@ t set
355. If _not, the NOCARRI ER FLAG is cleared at steg 330. In ertherjcase the
rout i, ne'is then exited via the RETURN instruction jat s1§pJg§§996Th s{ there
has Been di scl osed, a mcrocontroller- based carriferf detection systéem
useful in, but not limted to, the 3 0 cprdless tjel nt .

Al t hough onIy a base unit is shown for sinplicity,}] the invention isiequally

applicable 10 geteet Xifdsit! ESGPROMRINBRGHDLLs a éﬂgﬁﬂt g@@eaﬁw of thgugh the

use of the subject |nvent|on reliabirlity | imnation of the
di screte carri@iesgBERcRf é‘i"r&ftcaﬁ'ﬁﬂfl t§%?ét®d°‘é‘dﬂf§ﬂ’h‘eﬂt503l% anc apglagent s.

Moreover, manuipehir wiichOfledsared hedlard hrfidwdee of the RF field strength
of the carrier on the receive channel. A carrier detect signal
5 developed by carrier detect circuit 150 is applied to an input of
microcontroller 160 which relies on this signal as an indication
that a particular channel is not already in use.
Carrier detect circuit 150 has an associated adjustment
component 155, usually a potentiometer, which must be adjusted
10 properly during an alignment operation performed in the factory.
FIGURE 1b shows a base unit of a cordless telephone
apparatus which incorporates the subject invention. Elements of
FIGURE 1b bearing similar reference numerals to elements of
FIGURE 1la serve the same function and need not be explained
15 again. Note that FIGURE 1b includes no carrier detect circuit or
carrier detect adjustment device. That is, FIGURE 1b includes no
elements corresponding to elements 150 and 155 of FIGURE la.
It is herein recognized that the carrier detect function
can be performed by microcontroller 160° by causing
20 microcontroller 160" to examine the frequency content of the
detected baseband audio signal produced by receiver circuit 110"
Receiver 110" includes a data slicer circuit 111' which receives a
portion of the baseband signal and slices it at predetermined
amplitude levels to produce a binary signal. Data slicer 111
25 applies this binary signal directly to microcontroller 160’ via a
line 115". FIGURE 2a is a simplified illustration of a waveform
representing band limited white noise which would be present in
the baseband signal received by data slicer 111" in the absence of
an RF carrier. Note that the waveform of FIGURE 2a contains
30 random¥ noise pulses having frequencies generally higher than the
frequency range of speech signals. FIGURE 2b is a simplified
illustration of the waveform of FIGURE 2a after data slicing. The
waveform of FIGURE 2b is typical of a signal which would be
present on line 115 in the absence of an RF carrier.

35 It has been found that human speech tends to exhibit
frequencies clustered around | kHz with relatively long periods of
no signal at all due to silence caused by breaks in the
conversation. Thus, the simplified waveform of FIGURE 2c¢
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5

illustrates a signal with lower frequency content (i.c., longer
pulsewidths) than that of the random noise shown in FIGURE 2b.
It is herein. recognized the microcontroller 110 is capable of
sampling the signal on line 115" quickly enough to make a
determination of presence or absence of noise, which is indicative
of absence or presence of RF carrier, respectively. In this regard,
it is noted that microcomputer 110' is interrupted every 118
microseconds for the purpose of generating dual tone
multifrequency tones (DTMF tones). Sampling at a 118
microsecond interval enables microcontroller 110" to identify
audio frequencies up to approximately 8.5 kHaz.

In normal operation microcontroller 160' monitors the
baseband signal stream to detect digital data which may
accompany the received analog audio signals. The subject
invention includes a frequency filtering algorithm which varies
the value of a "noise energy" counter in reSponse to the white
noise content of the received audio signal. If the count of the
noise energy counter exceeds a predetermined value then a
determination is made that no carrier exists on the currently
selected receiving channel. o

The relevant portion of the control program of
microcontroller 160" which performs the carrier detection function
is best explained by reference to the flowchart of FIGURE 3. The
routine is entered at'step 300, and advances to step 305 at which
the audio signal present on line 115' is sampled. The routine then
advances to step 310 where the value in a counter WIDTH is
checked to see if it is less than a predetermined high frequency
threshold, higher than the highest speech.frequency. If so, the
value in WIDTH is indicative of the detection of high audio
frequencies (i.e., white noise). If the count is not indicative of
high audio frequency content, then it is checked at step 315 to
determine if the pulsewidths detected are indicative of
frequencies greater than a predetermined low frequency
threshold value, for example | kHz (as noted above, human
spcéch tends to be clustered around ! kHz in frequency). [f the
frequencies detected are not above | kHz, then long pulsewidths
fic.. low audio frequencicsy have been detected, a condition which

ooandicarve of opecch andfor calence, and routine anoexited at cAcp



Clainms: 1. A radi o frequency (RF) signal receiver Rgmmcmgﬂg SHEHT | hput
106" for receiving a radio frequency signal, saidr ghal
bei ng subject to periods of absence; a signal detec o coupl ed
to said i nput responsive to said radio frequency si i1g-an‘j
out put signal, said output signal being a baseband RF

signal is present, or a noise signal when said RF sitgnal
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is absent: a
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If, on the other hand, the frequency content is not
clearly high (i.e., noise) or clearly low (i.e., audio) then the routine
advances to step 325 wherein a counter WN_ENERGY (i.e., white
noise energy) is checked to see if it equals a minimum value. if so
the NO_CARRIER FLAG is cleared (step 330) , indicating the
presence of an RF carrier, and the routine is exited at step 335. If
WN_ENERGY is not at its minimum value it is decremented at step
328, because a longer pulsewidth (i.e., lower frequency has just
been detected). The lower value in WN_ENERGY is checked at step
350 to see if it exceeds a predetermined threshold. If so, then a
NO_CARRIER FLAG is set at set 355. If not, the NO_CARRIER FLAG
is cleared at step 330. In either case the routine is then exited via
the RETURN instruction at step 335.

If a determination was made at step 310 that high
audio frequencies are present, then the YES path is taken to step
340, wherein content of WN_ENERGY is checked to see if it is at its
maximum value. If so, the YES path is taken to step 355 at which
the NO_CARRIER FLAG is set, and the routine is exited. If
WN_ENERGY is not at its maximum value, it is incremented at step
345, because a high frequency was just detected. The higher
value in WN_ENERGY is checked at step 350 to see if it exceeds a
predetermined threshold. If so, then the NO_CARRIER FLAG is set
at set 355. If not, the NO_CARRIER FLAG is cleared at step 330.

In either case the routine is then exited via the RETURN
instruction at step 335.

Thus, there has been disclosed, a microcontroller-
based carrier detection system useful in, but not limited to, the
cordless telephone environment. Although only a base unit is
shown for simplicity, the invention is equally applicable to a
cordless telephone handunit. Advantageously, through the use of
the subject invention, reliability is improved by elimination of the
discrete carrier detect circuit and its related adjustment
components. Moreover, manufacturing costs are reduced because
fewer parts are required, and assembly and testing is simplified.



a mcroconputer circuit 160" for controlling said receiver; and
characterized by, said mcroconputer 160" is coupled to receive said output
signal, and periodically sanples said output signal to determ ne the
frequency content of said output signal; said m croconputer 160" using at

| east one predeterm ned frequency thr esho;d val ue, and determ ni ng that
said RF signal is present if said output 'signal contains signals no higher
in frequency said frequenthet kerasholmioratoetirodied” dendr Mmerocdomaputea.d aREF
signal is abse if .sal i C ai i i g k0 frequency
t han said freqtzﬁesr?gy l?ﬁ%@?ﬁg%gg@af u%?g S gﬂ%‘hﬁ%ﬂ%@@%@e?& o] é?%?m 1
characteri zed imiciggprocessors, microcomputers, dedicated control integrated

circuits, and the like.
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said mcroconputer 160" utilizes a high frequency threshold and a | ow -
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Claims:

1. A radio frequency (RF) signal receiver, comprising:

an input 106’ for receiving a radio frequency signal, said
radio frequency signal being subject to periods of absence;

a signal detector circuit 110" coupled to said input
responsive to said radio frequency signal for producing an output
signal, said output signal being a basebarid signal when said RF signal
is present, or a noise signal when said RF signal is absent;

a utilization circuit 110°, 120", 130°, 140' for receiving and
using said baseband signal; and

a microcomputer circuit 160" for controlling said receiver;
and characterized by,

said microcomputer 160" is coupled to receive said output
signal, and periodically samples said output signal to determine the
frequency content of said output signal;

said microcomputer 160’ using at least one
predetermined frequency threshold value, and determining that said
RF signal is present if said output signal contains signals no higher in
frequency said frequency threshold value, and determines that said
RF signal is absent if said output signal contains signals higher in
frequency than said frequency threshold value.

2.  The RF receiver of claim 1, characterized in that
said microcomputer 160’ utilizes a high frequency threshold and a
low frequency threshold and determines the frequency content of
said output signal by measuring the pulsewidth of said output signal
by periodically sampling said output signal and accumulating a count;

said microcomputer 160’ determining that said RF signal
is present if said output signal contains signals no higher in
frequency said low frequency threshold value, and determines that



sai d m croconput er determ' ni ng. RF signal absence when said output signal
contai ns signals wirth—imavre icy higher than said | ow frequency

t hreshol d and | ower hﬁﬁ%@&‘fﬂ”ﬁ"éﬁ%ﬁ equency threshold, said determ nation
bei ng made when saifd fcount reaches}ajpredetermni ned val ue. 3. Acircuit in
a base unit of cordl ¢ss1gelgp! ef, cogprising: an input ‘106' for .
receiving a radio ﬁrequency Si gnal ffoma handunit, said rg | 0 frequency

Copbd to Sa 4 ) nut robpenarve Lo Lo 4 radio f ieauency < lﬂﬂﬂﬂﬂﬂﬂﬂﬂl
produci ng an out put
said RF signal is absént if said output signal contains signals higher in
frequency than said high frequency threshold value,
said microcomputer determining RF signal absence when
said output signal contains signals which have a frequency higher
than said low frequency threshold and lower than said high

frequency threshold, said determination being made when said count
reaches a predetermined value.

-4

3. A circuit in a base unit of cordless telephone set,
comprising:

an input 106’ for receiving a radio frequency signal from
a handunit, said radio frequency signal being subject to periods of
absence;

a signal detector circuit 110" coupled to said input
responsive to said radio frequency signal for producing an output
signal, said output signal being a baseband signal when said RF signal
is present, or a noise signal when said RF signal is absent;

a utilization circuit 110', 120°, 130, 140' for receiving and
using said baseband signal; and '

a microcomputer circuit 160" for controlling said base
unit; and characterized by,

said microcomputer 160" is coupled to receive said output
signal, and periodically samples said output signal to determine the
frequency content of said output signal;

said microcomputer using at least one predetermined
frequency threshold value, and determining that said RF signal is
present if said output signal contains signals no higher in frequency
said frequency threshold value, and determines that said RF signal is
absent if said output signal contains signals higher in frequency than
said frequency threshold value.



signal, said output signal bej ng a baseband signal when said RF signal is

present,

or

a noi se si.gnal when said RF signal is absent; a utilization

circuit 110', 120', i A -atl, edei ving and using said baseband
signal; and a m crocjpon ~ﬁf-émﬁf‘§é 140’

>

for controlling.said base unit;

and characterized by}, kaid nmicrocongutler 160" is coupled to receive said

output signal. and porf odSodULymséml 4o sdind out Erzczhgﬂﬂulﬂwmfrmn“ﬂgé?e
*RF

*

one predeterm ned frjequency fh'resnp dval ue, and determ ni ny that* said
signal is present iflsald qutput MH contains signals no higher in

frequency

4.  The circuit of claim 3, characterized in that said
microcomputer 160" utilizes a high” frequency threshold and a low
frequency threshold and determines the frequency content of said
output signal by measuring the pulsewidth of said output signal by
periodically sampling said output signal and accumulating a count;

said microcomputer 160' determining that said RF signal
is present if said output signal contains signals no higher in
frequency said low frequency threshold value, and determines that
said RF signal is absent if said output signal contains signals higher in
frequency than said high frequency threshold value.

said microcomputer 160" determines RF signal absence
when said output signal contains signals which have a frequency

higher than said low frequency threshold and lower than said high

frequency threshold, said determination being made when said count
reaches a predetermined value.

5. The circuit of claim 4 characterized in that said
utilization circuit 110°, 120°, 130, 140" is a telephone interface circuit
140" for coupling telephone signals to a telephone network.

6. The circuit of claim S characterized in that said
determination of absence of RF carrier is indicative of an out of range
condition.

7. The circuit of claim 5 characterized in that said
determination of absence of RF carrier is indicative of an unoccupied
channel.



sai d frequency threshold value, and determ nes that said RF signal is
absent if said output sig | s higher in frequency than said
frequency threshold val ue REPLACEMEIWIGHEH uit of claim 3, characterized .
in that said mcroconpute urtti—zes=a thi gh frequency threshold and a

| ow frequency threshold tke frequency content of sai d out put
signal by neasuring the e?msgt’mnﬁaé d |ddt put si gnal 2” g"ﬁmmlﬁ’,
160" determ ning that saiyd RF signal

sanpling said output sig ijg a count; sai
8. A circuit in a handunit of cordless telephone set,
comprising:
an input 106' for receiving a radio frequency signal from
a base unit, said radio frequency signal being subject to periods of
absence;

a signal detector circuit 110" coupled to said input
responsive to said radio frequency signal for producing an output
signal, said output signal being a baseband signal when said RF signal
is present, or a noise signal when said RF signal is absent;

a utilization circuit 110', 120, 130, 140" for receiving and
using said baseband signal; and

a microcomputer circuit 160" for controlling said
handunit; and characterized by,

said microcomputer 160° is coupled to receive said output
signal, and periodically samples said output signal to determine the
frequency content of said output signal;

said microcomputer 160" using at least one
predetermined frequency threshold value, and determining that said
RF signal is present if said output signal contains signals no higher in
frequency said frequency threshold value, and determines that said
RF signal is absent if said output signal contains signals higher in
frequency than said frequency threshold value.



Is present if said output signal contains signals no higher in frequency
said | ow frequency threshold value, and determ nes that said RF signal is
absent if said output signal contains signals higher d-a-freguemncy sai d
hi gh frequency threshol d val ue. said nicroconputer 160 det&m He

si gnal absence when said output signal copgains signdls whikERiMaVe a
frequency higher than said | ow frequency reshol d and™16Wer than sai d high
frequency threshol d, said determ nation being made when said count reaches
a predeternined valterROCOMPUTEXE WBASED lCAHRIENIDRTECHRIN WITEME FOR A hat
said utilization circuit 110", 120" agkBPE SIQQiEbﬁoﬁEtelephone I nterface
circuit 140" for coupling teIephone'signan to a telephone network.

ABSTRACT

A microcomputer 160" in a radio frequency (RF) signal

receiver, such as a cordless telephone set, periodically samples a

5 received baseband audio signal to determine its frequency content.
The microcomputer 160" uses at least one predetermined frequency
threshold value, and determines that the RF signal is present if the
output signal contains signals no higher in frequency the frequency
threshold value, and determines that the RF signal is absent if the

10 output signal contains signals higher in frequency than the frequency
threshold value. The circuit is useful in either a base unit or a
handunit of a cordless telephone set.

Figure 1b
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6. The circuit of claim5 characterized in tha |d determ nation of
absence of RF carrier is indicative of an out of 6 ] 7. The
circuit of claim5 characterized in that said defté' R dbgence of
RF carrier is indicative of an unoccupi ed channgl . igcuit in a
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a base unit, said radio frequency signal being subject to periods of .

absence; a signal detector circuit 110" coupled to said input responsive to
said radi o frequency signal for producing an output sig said output
si gnal being a baseband signal when said RF signal is prie e
signal when said RF signal is absent; a utilization cir u?ﬁ“%ﬁ%)yEN??gﬂaaé .
130', 140' for receiving and using sai d_baseband signal;} dnd, a '
m croconputer circuit 160" for controll?ﬁé sai d handunit;'an&sc%deﬂmhriz
by, said mcroconputer 160" is coupled to receive said qutijput signal, apd
periodically sanples said output signal to determne thg
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frequency content of said output signal; said mcroconputer 160" using at

| east one predeterm ned frequency threshold value, and determ ning that
said RF signal is present if said output signal contains signals no higher
in frequency said frequency threshold value, and deternines that said RF
signal is absent if said output signal contains signals higher in frequency
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TEXT OF THE ABSTRACT

MICROCOMPUTER BASED CARRIER DETECTION SYSTEM FOR A
CORDLESS TELEPHONE

A microcomputer 160’ in a radio frequency (RF) signal receiver, such as a cordless telephone
set, periodically samples a received baseband audio signal to determine its frequency content.
The microcomputer 160’ uses at least one predetermined frequency threshold value, and
determines that the RF signal is present if the output signal contains signals no higher in
frequency than the frequency threshold value, and determines that the RF signal is absent if
the output signal contains signals higher in frequency than the frequency threshold value. The
circuit is useful in either a base unit or a handunit of a cordless telephone set.

Fig. 1b
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