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RADIGTELEPHONE APPARATUS INCLUDING
A WIRELESS HEADSET

BACKGROUND

The présent invention relates to a
radiotelephone apparatus including a wireless headset.
More particularily; it relates to a multi-functional,
wireless,'handééfiée headset which is separable from a
radiotelephone éﬁﬁitﬁtus.
radiotelephones has increased dramatically. Accompanyzng
an increase in u&& of such portable radiotelephones has
been a desire for éasy and convenient operation of these
devices. In particular, manufacturers of mobile cellular
radiotelephones ﬁéve long sought to provide efficient
hands-free operééibn. In automobiles, for example, it is
desirable to provids hands-free telephones for driver
safety and conﬁéﬁi&hce. With hands-free operation, the
driver of a vehiéiﬁ may use both hands to control the
automobile. '

one. HaEE éﬁ_bf hands-free operation can be
achieved by sifp
microphone and |

telephone is &3??_«1y referred to as a speakerphone.
However, severai %&ﬁﬁlems are associated with a systenm
constructed in RIS & For example, feedback and
interference frof #@blient noise often make it difficult
to clearly under$tdnd the words of the user. To help
offset problems &iE to ambient noise, the microphone gain
can be reduced by Placing an external microphone
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HEADSET - BACKGROUND The

present invention relates to-a 5 radiotel ephone apparatus including a
wi rel ess headset. - Mre.particularly, it relates to a nulti-functional,

wreless, h e ‘thad'S'et"va“Cﬁ—l_S_ “separable froma I BET RIS IR
appar at us. W rhszhLe'E" 8L y&ars, the use of hand-held, portable

10 radiotel ephones Has 'ﬁ%*'j tically. Acconpanying an
MIH sl g I‘lgael ephones has
| Y -5

i ncrease in use of such
connectad via a wire £o the main body of the
radiotelephona Blose to the user’s mouth. Nevertheless,
the telephone $peaker must still operate at high volume
thershy dimiwizhing the privacy ef the received call.

S Ana‘&h‘éz' solution is a headset with a micreophone
and earphone as Bhown in Fig. 1. A cable connects the
headset to the main telephone apparatus. Although having
improved perferdEnce and privacy, the headset must still
be wired to thé radictelephone unit. Wire cennections

10 are oftan incéh¥énient for use with a portable
tadiételephcne.

SUMMARY

To overcsme the drawbacks of conventional

radiotelepheone. im:.ts, the present inventiocn employs a

15 wireless means f‘cr communicating between a2 headset and a

' portable radia‘&&iephone unit. Further, the headset

ocperates in 4% modes. According to a first mode, the
headset may bé mounted on the radiotelephone where it
serves as a spekter and microphone. Also, the headset

20 can be separéﬁ‘é‘& ;‘_Sram the body of the radiotelephone and
placed on the hElH of the usar. In this mode of
cperation, tha _:ﬁi‘é%ﬁset receives and transmits.
commmication Eighals from and to the body of the
radzotelephune ?mr:.ng a call, thus providing hands-free

25 operation.

Acodkdibe to one embodiment of the present
inventien, & ;%%i‘ételephone apparatus includes a body
having means %amunicat:.ng with a radiotelephene
network and a Hgadiit separable from the body. The

30 headset and h%ﬁ‘ff clude respective means for
electrically or wirelessly communicating. When the
headset is sttdbRad to the body, the headset and body
electrically cstiunicate. When the headset is detached
from the body, ¥he headset wirelessly communicates with
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beep a desire for easy apd conveni ent operation of these devices. In
particul ar, manuf-aetur ers -of—obtte—cel | ul ar r adi ot el ephones have | ong
sought t ovpdiepske ef fic ﬂﬁﬂggds-free operation. |In alRGHBENIEDS f or
exafiple, it is T‘ e ; =I,:erovide hands-free tel ephones for driver
safety and convenied“:f- NRTHNEEes - f r ee gperation, the driver of a
vehicl e may use bot SOkl kgt r o1 The ~ .aut onobi l e. 20

One net hod of hands-free operation can be achi eved by sinply

i ncreasing the gain of the tel ephone's - m crophone and speaker to all ow

Cel'ophone | & cERonPpmPai erFLd Bo8lES Lo RERaR  Rartods SHie, Benagdtcl
probl ens are asamcbatedunted withinethe bodgowbenuthedhierdskits isanner. For
exanpl e, feedback, s to the body. '
The headset includes various\components, such
5 as a means for receiving a modulated carrier signal from
the communicating means in the body, means for recovering
an audio signal from the modulated carrier signal, means
for amplifying the audio signal, and means for converting
the audio signal to6 a sound signal. Several types of
10 modulation may be used in communicating the audio signal.
For example, it is possible to use frequency modulation
or pulse width modulation.
- Also, the body may include means for
. controlling the gain of the headset’s amplifying means.
15 The converting means can be a dynamic spéaker or a
piezoelectric transducer. The headset is removably
attachable to a user’s head, typically by an ear clip
which fits behind the user’s ear. The headset may
further include a rechargeable battery for supplying
- 20 power to the transteiver means and the amplifying means.
The rechargeable battery may be recharged by the
radiotelephone body when the headset is attached thereto.
Several advantages are realized by the present
invention, including improved performance in the hands-
25 free cperation of & portable radictelephone. For
example, hands-freéi &peration can be provided with
increased privacy and convenience.

i
t A

BRIEF DESCRIPTION OF THE DRAWINGS

The pf%ié%i invention will now be described in
" 30 more detail with 5;;Q§énce to preferred embodiments,
given only by wa{y &% B%ample and illustrated in the
accompanying drawings, in which:
' Fig. 1 iz a radiotelephone apparatus according
to a con%entional systenm;

THIS SHEET HAS BEEN
REPLACED




by

V . o
i NFER-8-3MTUE D43 RrbiBIEKM noi se of ten mbke FAX H0fDB18WUB2 1468 to cl earh.¥5
understand the words of the user. To help of fset problens due to
anbi ent noi se, the m crophone gain 30 can be reduced by placing an
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Figs. 2a-2c are side and front views of a
radiotelephone apparatus in accordance with Applicant’s
inventien; '

Figs. 3a-3c illustrate attachment of a headset

5 to a radisteleghone body in accordance with Applicant’s
invention; )

Figs. 4a, 4b show circuitry for headsets
according to th= presént invention;

Fig. 5 1llustrates an exemplary circuit for

10 obtaining an F¥ signal having a variable medulation
-index;
' Fig. € shows an exemplary radiotelephecne bedy
in aczordance with Arplieant’s invention; and
Fig. 7 shows ancther exemplary radiotelephone
15 apparatus in aseerdance with Applicant’s invention.

DETAILED DESCRIPTION

Whils the following descriptien is in the
context of caliﬁlﬁr communication systems invelving
portable or mobile radiotelephones and/cr personal

20 communication ?rlétirerxs, it will ke understood by thcse
skilled in the ar:t that the present inventien may be
applied to ether communication applications. :

Figure 2a shows a side view and Figs. 2b, 2¢ -
show front views of a portable telephone unit 100

25 according to the present invention. A dual-purpose
headset 110 is separable from the beody 120 of the
radxatelephane as shown in P:Lg. 2c. The headset 110 may
be electricall? cannected to the body 120 via contacts on

""""

30 with the hoéy &ven when the headset is attached to the
body. When thd headset is detached from the bedy, it is
in wireless cemmunication with the body. Wireless
communication Between the headset and body may be carried
out in a varie®y of ways mcluding viza radic frequency
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=2-3 ' conected viaa wre to the main body of the radi ot el ephone

close to ‘s _nout h. .- Neverthel ess, the tel ephon st
stil opé%gﬁé at hlgh volune O t?ereby di m ni shing the p?F?ggg&gﬁngﬁe
recei-ved call. fe solution is a headset with a

m cr ophone

per f or mance and privacy,

5 Thls SheetHas Bepp- RSl

jak 14 -‘.wn.lg Eig. 1. A cable connects the
\pigEs at us. Al t hough having | npr oved
the headset nust still be wired to the

r adi ot el ephone unit. Wre connections 10 are often inconveni ent for use
with a portablkdgnals,r aditotadonieosdignals, and infrared signals. An

10

15

20

25

30

.35

antenna 170 on the body is provided for communicating
with a radiotelephone network.

In accordance with Applicant’s invention, when
the headset 110 is attached to the radiotelephone body
120, a speaker 140 and a microphone 150 serve their
respective functions for the radiotelephone 100. The
speaker 140 and microphone 150 also serve those functions
when the headset is detached from the body 120.

As illustrated in Figs. 3a-3c, the headset 110
is conveniently attached to the radiotelephone body 120
by releasable clasps 130. The shaded illustrations of
the headset 110 in Figs. 3b, 3c represent sections along
line A<A in Fig. 3a. As seen in these figures, each
clasp 130 advantageously comprises a slot 132 for
engaging a generally T-shaped post 134. In Fig. 3b, the
posts are pushed into the wider portions of the slots in
the direction of the horizontal arrow and then the
headset and body are engaged by sliding the headset down
in the direction of the vertical arrow so that the
crossbars of the T-shaped posts are disposed within the
narrower portions of the slots. The headset and body are
shown engaged in Fig. 3c. As noted above, the posts and
slots may include contacts 136 for electrically
connecting the headset to the body. Besides providing a
péth for communication signals, the contacts 136 may be
used for recharging a battery in the headset 110. It
will be appreciated that the wiping action obtained when
the headset and body are engaged/disengaged helps to keep
the surfaces of the contacts 136 clean.

As seen in Figs. 2b, 2c, the headset 110 may
also include a suitable ear clip 160, such as a simple
wire loop that fits behind the user’s ear to hold the
headset securely to a user’s head. The ear clip 160 may
rotate over a limited range to comfortably accommodate
individual users. The user may easily remove the headset
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radi ot el ephone units, the present invention enploys a 15 wreless neans

for conmuni cating between _a headset and a port abl e radi ot el ephone
uni't . Furt 9 Headset © operatés in two nodes. Ascor pCTgISHoee3s i r st
node, the . eadq elhisrBhse HmBmuaaﬂ&@d on the radiotel ephone where it

serves as a speaker ‘an !ﬂ mN so, the headset 20 can be separated

fromthe body of the rH§ ﬁ and_ g _ placed on the head of the
user. In this node of , the headset receives and transmts.

comuni catjon signals fromand to the body of the

110 from his or her head by simply lifting the ear clip .
160 portion of the headset 110 above the ear. It will be
appreciatad that instead. of being held to the user’s ear
by the clip 160 the user could hold the headset %o his or
S her ear as is ddne with a conventional telephcne handset.
Ref&“ring to Fig. 4a, the headset 110 includes
a transmittsr 205 and & receiver 210, which allow for
duplex communication with the radiotelephone body 120,
To minimize interference and user expcsure, an RF powver
10 level emitted by the transmitter 205 can be very low,
e.g., on the uﬁ:ﬁe'- of tens of microwatis. Thus, the

only short distam:es, for example, a few metez's. It will
be appreciated that the body 120 includes circuits
15 comparable to these shown in Fig. 4a. .

The haadset 110 2lso includes an antenna 215
for transmitting and receiving signals from the
radictelephoné Body 120. For RF signals, the antenna may
be a small coil or wire dispesed within the boedy of the

20 headset, or it may be located in the ear clip 160. The
receiver 210 detects and demodulates the signal from the
antenna 215 to produce an audio signal. Several types of
modulation may be employed including freguency medulatien
(FM), pulse width modulation (PWNM), amplitude modulation

25 (aM), single sideband AM, guadrature phase shift keying
(QPSK), ets. As described below, FM of an RF signal is
currently preferred. Rather than RF signals, ultrasonic
signals or infrared signals may be exchanged between the
radiotelephone bedy 120 and the headset 110; the antenna,

30 transmitter, and receiver would be modified accordingly.

The abdioc signal preduced by the receiver 210
is passed to &n audic amplifier 220 and to the speaker
140." The currently preferred way of controlling the
volume of the headset 110 involves simply increasing the

35 pmodulation inde¥ of the FM signal sent by the body to the

THIS SHEET HAS BEEN
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radi ot el ephone during a gall, thus providing hands-free 25 operation.

According to one enbodi nent of t he present I nvention, a radiotel ephone
appar at usWP428%6s a body havi ng means for communi cat i RETAPEL4/0§239

radf ot el ephone networ k and a headset separable fromthe body. The 30
headset and body include respective neans for | fhglsg&{msg%lggplggd

wi rel essly conmuni cati ng. Wen the headset |s R e body, the
headset and body electrically ¢omuni cat e. wmmﬁﬂh@ i s detached
fromthe body, the headset wrel essly connunlcates e

increased frequency deviation from the nominal center
frequéncy) corresponds to a greater audio volume. Fig. §
illustrates an exemplary circuit for obtaining such an FM
signal having a variable modulation index. .

5 In general, an.otherwise conventional phase-
locked loop ("PLL") 600 is frequency modulated by adding
a modulating voltage to the feedback loop. In the PLL, a
part of the loop’s output signal 680 is fed back into the
loop’s summing_amplifier 620 where it is compared to a

10 reference signal ﬁrbduced by a reference oscillator 610.
The output, or error, signal produced by the amplifier
620 is spectrally shaped by a loop filter 630, and, in a
conventional PLL, the result is applied to a voltage-
controlled oscillator ("vco") 650. " It will be

15 appreciated that the error signal will drive the
frequency of the loop output 680 (i.e., the output signal
produced by the VCO 650) toward the frequency of the
reference oscillator 610. The output signal produced by
the VCO can then be frequency shifted and transmitted in

20 accordance with comnon radio techniques.

To frequency modulate the loop, an audio
input signal 660 is conﬁeniently added to the error
signal by a differential amplifier 640. If the bandwidth
of the loop filter $30 is such that the frequencies in

25 the audio input sighai are outside the loop dynamics,
then the instantanecus frequency of the VCO 650 is
proportional to the mignitude of the audio input signal.
Keeping the loop lotked to the reference oscillator 610
ensures that the freguency deviates about the fixed

30 reference frequency. The modulation index of the output
signal 680 can be increased simply by increasing the
magnitude of the audio input signal, for example by using
a voltage divider 670. The divider 670 is preferably
controiled by a mieroprocessor {not Shown) in response to

35 actuation of appropriate keys on the body 120.
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can be nounted within the body when the headset is attached to the
body. The headset ingludes various conponents, such 5 as
a neans for receiving a nodul a arrier signal from t he
conmuni cat VA9 §71n the body, means for recovering PCT/US94/06239
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an aﬂﬂantage of the foregoing velume control
arrang<ement is that no special circuitry or cther
hardware is reg@ired on the receiving end, i.e., in the.
headset. Also, & simple conventional FM discriminater
5 circuit will automatically produces an audic output sigmal
that is proporticnal in amplitude and frequency ts the
modulating audiv input signal. If passed through a
fixed-gain ampiiﬁer 220, the speaker volume will vary
accordingly. In this way, the headset can use common,

10 inexpensive cireuits that draw little battery power.

As 2 pore complicated alternative embodiment of
the headset 110 that is= shewn in Fig. 4b, burst PSK data
sequences sent by the radictelephene bedy 120 cause a
gain control cireuit 225 to increment or decrement the

15 gain of the am@lifzer 220. During a message burst, the
audio may briefly be muted. A dotting sequence, or
special tone, may be sent as a preamble to d volune
control cummand to initiate the muting cperation. Thus,
the audic volume of the speaker 140 is controlled by the

20 circuit 225, ad¥antageously in respomse to keys located
on the ra&iotelé@hane bedy 120. In Fig. 4b, the
transmitier 205 and receiver 210 are represented by a
transceiver 207.

The aipiirieq audio signal produced by the

25 amplifier 220 i% Subseguently applied to the speaker 140
which canverts i‘t into sound. A conventional dynamic
speaker is pref%%ﬁble for its good scund quality and
relatively moddse power requirements, but a more compact,
piezoelectric, Egﬁiker may also be used. :

30 In thi embodiment illustrated in Fig. 4a, the
microphene 150 O8Averts speech uttered by a user of the
headset 110 int% Blectrical signals that are supplied to
a bandpass filﬁﬁ% %30 for reducing extraneocus noise. The
cutput of the tilter 230 may be amplified by a suitable

35 amplifier 235, the cutput ef which is provided to the

trancmitter 205. In the embodiment shown in Fig. 4b, the
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an audi o signal fromthe nodul ated carrier signal., neans for
anpl i+fyi di o signal, and neans for converting ' I gna
to a sou%é‘?@‘ﬁgg Several types of 10 nodul at i-en amay_.be h@g@yﬂé&é

conmuni cating the audi e signal. For exanple ‘ I£053|ble to use
frequency nodul ati on or pul se wi dth nodul at SBﬂmIEmed Al so,
t he body may include neans for congral ling lh l" gﬂgeadset )
anplifying means. 15 The converting neans can be [Hpker or a
piezoelectric transducer. The headset is renovably attachablle to a

user's head, typically by an ®ear clip which fits behind the user's
ear. The headaat qey of thefu&bba@hbﬁeluse ds' pebaigeabke kaetery for

SUPl YD 20 ¢ ERteL L0, Ul BRSEE Keh TSRS 00a" ALY A0A ERES
output. It wmll Pe appreciated that the transceiver 207
may also include suitable audio signal conditioning

5 components. In either embodiment, a modulated carrier is
coupled to the antenna 215 which radiates to the main
body 120 of the radiotelephone.

The compsrisnts in the headset 110 may
_ advantageously be poiwered by a miniature rechargeable

10 battery 240. The battery 240 may be connected to
contacts 136 to provide for recharging the battery when
the headset is attiched to the radictelephone body 120.
Alternately, means may be provided in the radiotelephone
body 120 for inductively coupling energy to the battery.

15 Such inductive céﬁ@iing devices are well known and used
in many rechargeabie products to eliminate the direct
electrical contact. An inductive coupler may be
desirable in that the possibility of failure of the
contact, either mechanically or due to environmental

20 contamination, can be avoided. As an alternative, the
headset may be powered by RF energy transmitted by the
radiotelephone body 120 and the battery omitted.

When the headset 110 is stowed, i.e., attached
to the body 120, it Wiy receive electric power from the

25 body 120 through thé tontacts 136 and bypass the battery
240. The battery iiﬁ may be recharged when the headset
is attached to the radictelephone body 120. When the
headset 110 is not sﬁbwed, the recharging contacts 136
may be deactivated.

30 Also, the headset 110 may contain a power
saving circuit 245 to prolong the life of the
rechargeable battary 240. It will be appreciated that in
the absence of a signal from the body 120, there is no
need to power the audio amplifiers or transmitter

35 circuits in the héadset, only the receiver circuit. In
the absence of Rr—cﬁrrier powver from the radiotelephone
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Several advantages are realized by the present . invention, including
i nproved performance in the hands- 25 free operation of a portable

r adi ot el epW&m&or exanpl e,” hands-free oper.gtLol :

w th i ncreasSed privacy and conveni ence. 2 i

DESCRI PTI ON OF THE DRAW NGS The pre

be described in 30 nore detail with re*rence to pregg
given only by way of exanple and illustrated in the
drawi ngs, in which: )

body 120, the powér saving circuit 245 shuts down <ll

nonessantial e¢irguits thereby reducing baﬁte:y drain.

When the recesiver eircuit receives an RF signal frem the

bedy 120, the ressiver (or transceiver) generates a

5 signal that causas the power saviﬁg cirecuit 245,
comprising a switch as shown in Fig. 4a, to provide power
to the other compopents.
The receiver can generats the control signal

for the circuit 225 based on an increase in the recsived

10 signal strength indicator ("RSSI"). Such use of the RSSI
and receivers inciudzng cemponents associated with the
RSSI are known. The power saving circuit 245 may easily
Pe realized as part of a monolithic device, which can
include the other elsctrenic compenents- of the headsast.

15 - As neted above and as illustrated in Fig. 6, an
antenna 250 and & iow-power transceiver or transmitter .
and receiver 255 similar to those in the headset 110 ars
provided in the bady 120 of the radictelephone. The
body’s compénents 255 provide and aceept signals to and

20 from a suitable transceiver 260 or other means for
communicating with a radiotelepheone network. alsoc, the
antenna 170 (shownt in Figs. 2a-2c) used by the
radiotelephone unit 100 for communicating with the
cellular networkX H&Y bBe used for two-way wireless

25 communication bét¥e&n the headset 110 and the
radiotelerhone B38Y 120. 1Indeed, it will be appreciated
that the body’s ’;xénents 255 and/or 260 may perform the
function of comiuhipiting with the radiotelephene network
as well as the foRdEion of commmnicating with the

30 headsek, and Siﬂﬁ% tommunication signals may be ‘used.

Bnntﬁé%*%ﬁﬁa&zment of the present inventien is
{illustrated in ?i@ﬁw7, which shows the headset 110 stowed
within a correé%%ﬁfl ¥ly shaped cavity in the
' radictalephone Beéy 120. The cavity is preferably shaped
35 so that the headset 110 and body 120 form a compact unit.
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to a conventi onal

Figg'l I s a radi ot el ephone apparat us accordi ng
: 4. .
PCT/US94/06239 .

system -
WO 94/29966

- 11 -

While particular embodiments of Applicant’s
invention have beén described and illustrated, it should
be understoed that his invention is not limited thereto.
This applicatien géntemplates any and all modifications

5 that fall withih §ﬁb'spirit and scope of Applicant’s

invention as defified by the following claims.

Tﬁﬁ“ﬁ"ﬁiﬂfﬁﬁ” i ui"“’

THIS SHEET RAS BEEN
REPLAGED




Fif§B-20286 TUE £4e3% Pile Bﬁﬁﬁzﬂfront Vi ews of‘ a FAX NG 918.182 K @ﬁone appar af P i n

~acc¢ordance with Applircant's I nventi on; Figs. 3a-3c
illustrate attachment of a headset 5 to a radiotel ephone body in
accordance with Appltcant's ‘i nvention; Figs. 4a, 4b
shOM/circuia*y' headset s according to the present i nveefieseze
Fig. 5 illustratés an exenplary circuit for 10 obt ai ni ng an FM si gnal
havi ng a vari abl e nodul-ation i ndex; Fig. 6 shows an
exenpl ary radi ot el ephone body in atc%?dan_g_yuiiL4¥ﬂ#++ﬁﬁ&~s
I nvention; and , Fig. 7 shows anot ?]m‘m“ﬂﬁ“mm‘ ﬂﬂl ot el ephone

. i * C L M 5 ¥

T IS5 is:

1. A radiotelephone apparatus comprising:
a bedy, including first means for communicating
with a radiateié@ﬁnne network; and
s a headsat, selectively attachable to the body
and including s@cond means for communicating with the
bedy, : . :
wherain the body includes third means for
communicating with the -headset and, when the headsst is
10 attached to the body, the headset is in one of electrical
and wireless cofitunication with the body and, when the
headset is detaahed from the body, the headsat is in
‘wiralass ccununicatlon with the body.

2. 'The radiotelephone apparatus of claim 1,
15 whersin the setond communicating means includes:
meats for receiving a modulated carrier signal
frem the third sémmunicating means; and
means for recovering an audio signal from the
modulated carrisr signal;
20 and the headset further includes:
means £or amplifying the audio signal recovered
by the recovewing héans; and
means £8r converting the audio signal to a
sound signal.

25 3. Tha radiotelephone apparatus éf clainm 2, -
whersin the BéAY Further includes means for adjusting a
gain of the ampii¥ying means.

4. THE ﬁﬁiatelephone apparatus of claim 2,
wherein the co¥ Yig means is one of a dynamic speaker

30 and a _piezcelentwL

ot Has Been R‘rwed ‘
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15 ,'apparatus in accordance with Applicant's invention.
DETAI LED DESCRI PTI ON Wiile the followi ng descriptionis in
t he WO34299660f cel | ul ar - conmuni cati on syst ens i nvol vi ngPCT/US4H62Iab| e

or ﬂnbrIe—radrerereﬁﬁaﬁegﬂaﬁa/or personal 20 . communication networks, it

wll be unq IS skilled in the art m @%i resent
g'j.red to ot her. ggmyni cati on uul)
Eii“V\/and Figs. 2b,” 2c " , f a

i nvention TTB.
K

Fi gure 2a shphk
portable tel 00 25 according to the present |nvent|on

dual - pur pose

5. Tﬁé tadiotelephone apparatus of claim 2,
a voice signal td & return audio signal, and the second
communicating meals modulates a return carrier signal
5 according to the tekorn audio signal and transmits the
modulated return Garrier signal to the third '
communicating weals.

6. ‘The radiotelephone apparatus of claim 2,
_ vherein the headskt further includes means for removably
10 attaching the headset to a user’s head.

7. The radidtelephone apparatus of clainm 6,
wherein the attaching means is an ear clip which fits
behind a lobe of & user’s ear.

8. The radiotelephone apparatus of claim 6,
15 wherein the receiving means is an antenna disposed in the
attaching means. -

9. Tha radiotelephecne apparatus of claim 2,
wherein the heads&t further includes a battery for
supplying electri¢ Power to the second communicating

20 means and the abpiifying means.

10. Tha tadiotelephone apparatus of claim 9,
wherein the headiBk énd body further include releasable
‘clasps, each reig¥Sible clasp including a contact
connected to the %%%Eery, and the body further includes

25 means, connected 8 a contact, for recharging the battery
vhen the headset 1§ Attached to the body.

11. ‘¢hé ¥adiotelephone apparatus of claim 9,
wherein the body Pirther includes means for recharging
the battery, the ¥étharging means being inductively
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hekifis2G-96 1TREi G4: 4@ BYr aBDS! r om t he body 120 R Nae818 462 1488i ot el ephond. H

‘shown in Fig. 2c. The headset 110 may be electrically connected to the

body 120 via cont actw or the headset may be in wireless

cormuni cation 30 “mﬂm' when the headset is attached to the
body. When the headse @B&mthe body, it is in wrel ess
conmuni cat Wh94429%66 t he boﬂy LWy eb e

communi cati on bet wRETY¥IS06BBdset
and body may be carried out in a var |4et_y of ways including via radio
frequency

coupled to the battery when the headset is attached to
the hcdy.

12. 7The radiotalephene apparatus of c¢laim 9,
wherein the headset further includes means for reducing
5 power drain frim the batlery when the receiving means is
not recsiving a wodulated carrier signal.

- 13. The radiotelephcne apparatus of clainm 2,
wherein the modulated carrier signal is one of 2
" fraquency-modulatad and pulse-width-medulated signal.

10 . 14. The radiotelephone apparatus of claim 1,
wherein the bedy further includes means for transmitting
RF energy for powering the headset.

'15'. T™He radiotelephone apparatus of claim 1,
vherein at least part of the headset is stowed within a
15 cavity in the hady vhen the headset is attached to the

body.
16. A radiotelephone apparatus cemprising:
a radictelephone body; and
a headset, separsble from the radiotalephone
20 body, o

whersin the radiotelephone body includes means
for communicating with a radioctelephone netwerk and for
two-way wirelesgly communicating with the headset.
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-5- S|gnals ul{frasonic signals,

‘ant'enna 170 on the "body is previded for communicating

I n accordance with Ap%@gﬁmﬁ?g

i nvention, when 5 the headset 110 is attached to the radi otel ephone body

radi ot el epFSA42966 wor k.

120, a speaker 140 and a m crophone 150 serve their
functions for the radiotel ephone 100. ]Thp 6

150 also serve those functions
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and infrared signals. An
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whem the headset is,detached fromthe body 120. 10

illustrat Fg%ﬁs. 3a-3c, the headset 110 S convenlentl att ached
to the radiote one body 120 by rel easabl e cl asps 13010fﬁ§”§H 6ded

i|lustrations of t he headset 110 in Figs. 3b, 3c represent sections
al ong line AAin Fig. 3a. As seen in these figures, each 15 clasp
130 advant ageously conprises a slot 132 for engagi ng a general ly
T-shaped post 134. In Fig. 3b, the 2 po§ s, are pushed into the w der
portions of the slots in -the ghrection of the horizontal arrow and

t hen the headset and body ar ngaged by sliding the headset down 20

in the direction of thedfi#fgt INPIT o é-@at t he crossbars of the
T-shaped posts are di sposed within the arrower portions of the slots.

The headset and body are - shown engaged in Fig. ig:;aszgs;édhﬁbove, t he

posts and
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sIoLs may |nclude contacts 136 for electrically 25

connecti ng the headset

to the bogho atdes providing a path for connunicatioqxﬁt t he
cortacts 136 may used for recharging a battery in the hea set flo
It 7 wi || be appreciated that the wi ping action obtained when t he
headset and body are engaged/ di sengaged hel ps to keep 30 the surfaces of
the contacts 136 clea feen in Figs. 2b, 2c, theyheadset
110 may al so inclpide a suitable ear clip 160, such as a sinplie wre
| oop that fits behind T0ser's ear to hold the headset secunﬂ4qNC)a
user's head. The ear [fllip 160 may 35 rotate over a limted ranggq o
confortably accommodaj I ndi vi dual users. The user nay easily [enove
t he headset
140— 130,1:\
w— (0000
| 100an
: gaao
~i=. 2
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e . —-120
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160 portion

110 fromhis or her head by sinply lifting the ear clip
be appreci ated that

"of*“the headset 110% above t he ear. It will

i nstead wb darzosgg hel d to the user's ear PCT/US94/06239
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.by4t he cli p 160 the usey could hold the headset to his or 5 her ear as

i s ‘done WiW® 9429966 vent i onal tel ephone handset . PCT/GYaRisEdoNg 1 O
Fig. 4a, the headset 110 incl udes “a transmtter 205 and a receiver

210, which allow for dupl ex communi cation with the radi otel ephone body
120. To mnimze interference ang pqzr exposure, an RF pover 10

|l evel emtted by the transmtter 205 can be very | ow, e.g., on the
order of tens of mcrowatts. Thus,—the— — -headset can conmunicate with

orby short dystances, for exanple, a few
y 120 included circuits 15

The headset 110 al so
d receiving signals from
—~@ he antenna may

t he radi ot el ephone body over N
meters. It will be appreci ated&hat the
conparable to those shown in ﬂlg 4al
i ncl udes an antenna 215 ﬂor,transgitting
t he radi ot el ephone body %20. For F.Si?ﬁ
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bega small coil or W, e di sposed within the body of the 20 headset, or it

may be | o in . the ear clip 160. The recei ver 210 de ts and
denodul atgé € signal fromthe antenna 215 to produce %ﬁﬁygﬁ’%zw,
signal. Several types of - nodul ati on may be enpl oyed i ncl udi ng
frequency nodul ati on (FM, pulse width nodulation (PW), anplitude
nodul ation 25 (AM, single si deband6aK 6quadrat ure phase shift keying
(QPSK), etc. As described below, FMof an RF signal is currently
preferred. Rather than RF gjggald/ ultrasonic gnal s or infrared
signals may be exchange en 0 r adi ot Ie‘;‘mw 120 and the
headset 110; the ant¥fina, 30 - and fecei ver wWo be nodified

accordingly. 215 T d by the]|receiver 210
is -passed to an audi ¢ anplifi 0 andfdy t he spealer 40. The
currently p m of coftr ' t he
HEADSET | TRy NETWORK
J 255’ 260’
{10 7
120 |
=24 I
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. _ EXTRR COPY
I ncreased frequency deviation fromthe nom nal center frequency)

coriesponds to a greater audio volune. Fig. 5 I1lustrates an exenpl ary
circuit for obtaining such an FM signal having a variabl e nodul ati on

% In general, an otherw se conventional phase-

kéd Ioop ("PLL") 600 is frequency nodul ated by addi ng a nodul ati ng
voltage to the feedback loop. In the PLL.;a part of the |oop's output
signal 680 is fed back into the | oop' s sunmi ng anplifier 620 where it
is conpared to a 10 reference signal produced by a reference oscillator
610. The output, or error, signal produced by the anplifier 620
Is spectrally shaped by a loop filter 630, and, in a conventional PLL,

the result is applied to a voltage-

RADIOTELEPEONE APPARATUS INCLUDING
A WIRELESS HEADSET

2

BACKGROUND

The present invention relates to a
5 radiotelephone apparatus including a wireless headset.
More particularly, it relates to a multi-functional,
wireless, hands-free headset which is separable from a
radiotelephone apparatus.
In recent years, the use of hand-held, portable

10 radiotelephones has increased dramatically. Accompanying
an increase in use of such portable radiotelephones has
been a desire for easy and convenient operation of these
devices. In particular, manufacturers of mobile cellular
radiotelephones have long sought to provide efficient

15 hands-free operation. In automobiles, for example, it is
desirable to provide hands-free telephones for driver
safety and convenience. With hands-free operation, the
driver of a vehicle may use both-hands to control the
automobile. _ '

20 One method of hands-free opératioh can be
achieved by simply increasing the gain of the telephone’s
microphone and speaker to allow a user to speak and
listen from some distance from the unit. Such a
telephone is commonly referred to as a speakerphone.

25 However, several problems are associated with a system
constructed in this manner. For example, feedback and
interference from ambient noise often make it difficult
to clearly understand the words of the user. To help
offset problems due to ambient noise, the microphone gain

30 can be reduced by placing an external microphone

................................




controlled oscillator ("VCO') 650. It will be 15 appreciated that the

errr signal wll drive the frequency of the | oop output 680 (i.e.,

t he out put signal produced by the VCO 650) toward the frequency of the
reference oscillator 610. The output signal.produced by t he VCO can

t hén be frequency shifted and transmtted in 20 accordance with comon
radi o t echni ques. To frequency nodul ate the | oop, an audio
i nput signal 660 is’conveniently added t~o2thke error signal by a
differential amplifier 640. If the bandw dth of the loop filter 630 is

such that the frequencies in 25 the audi o input signal are outside the

| oop dynam cs, t hen the instantanequs frequency of the VCO 650 is
proportional to t?}%’*’ﬁérﬁdi Jd@ 8f ¥tFe t@.&ugr“ﬁ Paptit Pedynef . the  Keeping the

| oop I ocked to theadisftalephenesclbsatty théOuser’s mouth. Nevertheless,
the telephone speaker must still cperate at high volume
thereby diminishing the privacy ef the received call.

5 Ancther solution is a headset with a microphone
and earphone as shown in Fig. 1. A cable connects the
headset to the main telephone apparatus. Although having
improved performance and privacy, the headset must still
be wired to the radiotelephone unit. Wire cennections

10 are often inconvenient for use with a portable
radi‘ctelephone.

SUMMARY

To overcome the drawbacks of conventicnal

radiotelephone units, the present invention employs a

15 wireless means for communicating between a headset and a
portable radictelephone unit. Fuxrther, the headset
operates in two modes. According to a first mode, the
headset may be mounted on the radictelephone where it
serves as a speaker and microphone. Aalso, the headset

20 can be separated frem the body of the radiotelcphone and
placed on the head of the user. 2In this mode of
operation, the headset receives and transmits
communication signals from and to the bedy of the
radiotelephone during a call, thus previding hands-free

25 operation.

According_ta one embodiment of the present
invention, a radictelephone apparatus includes a body
having means for communicating with a radioctelephone
network and a headsat separable fram the body. The

30 headset and body include respective means for
electrically or wiraelessly communicating. When the
headset is attached to the bedy, the headset and body
electrically communicate. When the headset is detached
from the body, the headset wirelessly communicates with
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ensures that the frequency devi ates about the fixed 30 ref erence
frequency. The nodul ati on i ndex of the output signal 680 can be

i ncreased sinply by increasing the magni t ude of the audi o input

signal, for exanple by using a voltage divider 670. The divider 670 is
pr éf erably controlled by a m croprocegsor (not shown) in response to
35 actuation of appropriate keys on the body 120.

the communicating means. At least part of the headset
can be mounted within the body when the headset is
attached to the body.
The headset ingludes various components, such
] as a means for receiving a modulated carrier signal from
the communicating means in the body, means for recovering
an audio signal from the modulated carrier signal, means
for amplifying the audio signal, and means for converting
the audio signal to a sound signal. Several types of
10 modulation may be used in communicating the audio signal.
For example, it is possible to use frequency modulation
or pulse width modulation.
Also, the body may include means for
controlling the gain of the headset’s amplifying means.
15 The converting means can be a dyriamic speaker or a
piezoelectric transducer. The headset is removably
attachable to a user’s head, typically by an ear clip
which fits behind the user’s ear. The headset may
further include a rechargeable battery for supplying
20 power to the transceiver means and the amplifying means.
The rechargeable battery may be recharged by the -
radiotelephone body when the headset is attached thereto.
Several advantages are realized by the present
invention, including improved performance in the hands-
25 free operation of a portable radiotelephone. For
" example, hands-free operation can be provided with
increased. privacy and convenience.

BRIEF DEECRIPTION OF THE DRAWINGS

The present invention will now be described in
30 more detail with reference to preferred embodiments,
given only by way of example and illustrated in the

accompanying drawings, in which:
Fig. 1 is a radiotelephone apparatus according

to a conventional system;

REPLACEMENT @@m Il
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An advant age of the foregoing volunme control arrangenent is that no

special circuitry or other hardware is required on the receiving end,
i.e., in the headset. Also, a sinple conventional FMdiscrimnator 5
circuit will automatically produce an audi o out put signal that is
préportional in anplitude and frequency to the nodul ati ng audi o i nput
signal. |If passed through a fixed-gain anplifier 220, the speaker
volunme will vary accordingly. In thids=way, the headset can use comon,

10 inexnensive circuits that draw little battery power.

Figs. 2a-2c are side and front views of a
radiotelephone apparatus in accordance with Applicant’s
invention; '

Figs. 3a-3c illustrate attachment of a headset

5 to a radictelephone body in accordance with Applicant’s
invention; :

Figs. 43, 4b show circuitry for headséts
according to the present invention;

Fig. 5 1lllustrates an exemplary circuit for

10 ocbtaining an FM signal having a variable modulatien
‘index;

Fig. € shows an exemplary radiotelephene bedy
in accordance with Applicant’s invention; and

Fig. 7 shows ancther exemplary radiotelephone

15 apparatus in accordance with Applicant’s invention.

DETAILED DESCRIPTION

While the following description is in the
context of cellular communication systems involving
portable or mobile radiotelephones and/or personal

20 communication networks, it will e understood by those
skilled in the art that the present invention may be
applied to cother communication applications.

Figure 22 shows a side view and Figs. 2b, 2¢
show front views of a portable telephone unit 100

25 according to the present invention. A dual-purpose
headset 110 is separable from the body 120 of the
radioctelephone as shown in Fig. 2c. The headset 110 may
be electrically connected to the body 120 via contacts on
POsSts 134 or the headset may be in wireless communication

30 with the body even when the headset is attached to the
body. When the headset is detached from the bedy, it is
in wireless communication with the body. Wireless
communication between the headset and body may be carried
out in a variety of ways including via radie frequency
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As a nore conplicated alternative enbodi nent of t he headset 110 that

I s shown in Fig. 4b, burst PSK data sequences sent by the

radi ot el ephone body 120 cause a gain control circuit 225 to increnent
or decrenent the 15 gain of the anplifier 220. During a nmessage burst, the
audio may briefly be muted. A dotting segsience, or speci al tone, may
be sent as a preanble to a vol une control conmand to initiate the
mut i ng operation. Thus, t he audi o volunme of the speaker 140 is

controlled by the 20 _circuit 225, advantageously in response .to keys
| ocat ed on ERENFLR CLEFEAIBHE FogP2ise. 214 gﬁ%fagﬁé;%¥ﬁ§als' *h
transmitter 205 afnteneselveror theabedyepsepesn tdedyfar commumizasdeigver 207.

Ihe 2l 11} o0 2udkpyo) 0ok SLsahOyetloe> i1 fier 220 1
In accordance with Applicant’s inventiocn, when
5 the headset 110 is attaché& to the radiotelephone'body“
120, a speaker 140 and a microphone 150 serve their
respective functions for the radiotelephone 100. The
speaker 140 and microphone 150 also serve those functions
when the headset is detached from the body 120.

10 ' As illustrated in Figs. 3a-3c, the headset 110
is conveniently attached to the radiotelephone body 120 .
by releasable clasps 130. The shaded illustrations of
the headset 110 in Figs. 3b, 3c represent sections along
line A-A in Fig. 3a. As seen in these figures, each

15 clasb 130 advantageously comprises a slot 132 for
engaging a generally T-shaped post 134. In Fig. 3b, the
posts are pushed into the wider portions of the slots in
the direction of the horizontal arrow and then the
headset and body are engaged by sliding the headset down

20 in the direction of the vertical arrow so that the
crossbars of the T-shaped posts are disposed within the
narrowver portions of the slots. The headset and body are
shown engaged in Fig. 3c. As noted above, the posts and
slots may include contacts 136 for electrically

25 connecting the headset to the body. Besides providing a
path for communication signals, the contacts 136 may be
used for recharging a battery in the headset 110. It
will be appreciated that the wiping action obtained when
the headset and body are engaged/disengaged helps to keep

30 the surfaces of the contacts 136 clean.

As seen in Figs. 2b, 2c, the headset 110 may
also include a suitable ear clip 150, such as a simple
wire loop that fits behind the user‘’s ear to hold the
headset securely to a user’s head. The ear clip 160 may

3s rotate over a limited range to comfortably accommodate
individual users. The user may easily remove the headset

REPLACEMENTSHEET!




whi ch converts it into sound. A conventional dynamc speaker is
preferable for its good sound quality and rel atively nodest power

requi renents, but a nore conpact, pi ezoel ectric speaker may also be
used. 30 In the enbodiment illustrated in Fig. 4a,the
n1Crophone 150 converts speech uttered by a user of the headset 110
into electrical signals that are suppliedsto a bandpass filter 230 for
reduci ng extraneous noi se. The output of the filter 230 nay be
anplified by a suitable 35 anplifier 235 the output of which is provided

to the transmtter 205. In the enbodi nrent shown in Fig. 4b, the
110 from his or her head by simply lifting the ear clip

160 portion of the headset 110 above the ear. t will ke
appreciated that instsad. of being held to the user’s ear
by the clip 160 the user could hold the headset to his or
5  her ear as is done with a conventional telephone handset.

Referring to Fig. 4a, the headset 110 includes
a transmitter 205 and a receiver 210, which allow for
duplex communication with the radictelephone body 120.

To minimize interference and user exposure, an RF power
10 level emitted by the transmitter 205 can be very low,
e.g., on the orde> of tens of microwatts. Thus, the
headset can communicate with the radiotelerhone body over
only short distances, for example, a few meters. It will
be appreciated that the body 120 includes cireuits
15  comparable to those shewn in Fig. 4a.

The headset 110 alse includes an anténna. 215
for transmitting and receiving signals from the
radiotelephone body 120, For RF signals, the antenna may

_ be a small coil or wire disposed within the bedy of the
20 headset, or it may be located in the ear clip 160. The
receiver 210 detects and demodulates the signal from the
antenna 215 to precduce an audio signal. Sevezral types of
nodulation may be employed including fregquency modulation
(TM) , pulse width mocdulation (PWM), amplitude rodulation
25 (A¥) , single sideband AM, quadrature phase shift keying
(QPSK) , ete. As described below, FM of an RF signal is
currently preferred. Rather than RF signals, ultrasonic
signals or infrared signals may be exchanged between the
radiotelephone body 120 and the headset 110; the antenna,
30 transmitter, and receiver would be modified accordingly.

The audio signal produced by the receiver 210
is passed to an audic amplifier 220 and te the spezker
140." The currently preferred way of controelling the
volume of the headset 110 involves simply increasing the

35 modulation index of the FM signal sent by the body te the
headset. An increased modulation index (i.e., ‘an,

e e N
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-9- out put of the m crophone 150 is provided to the

transcei ver 207, which nodul ates an RF carrier with that output. It
will be appreciated that the transceiver 207 may al so include suitable
audi o signal conditioning 5 conmponents. In either enbodi nent, a nodul at ed

cafrier is
_7._

increased frequency deviation from the nominal center
frequency) corresponds to a greater audio volume. Fig. 5§
illustrates an exemplary circuit for obtaining such an FM
signal having a variable modulation index.
5 In general, an otherwise conventional phase-

locked loop ("PLL") 600 is frequency modulated by adding
a medulating voltage to the feedback loop. In the PLL, a
part of the looé’s output signal 680 is fed back into the
loop’s summing amplifier 620 where it is compared to a

10 reference signal produced by a reference oscillator 610.
The output, or error, signal produced by the amplifier
620 is spectrally shaped by a loop filter 630, and, in a
conventional PLL, the result is applied to a voltage~
controlled oscillator ("VvCO®") 650, It will be

15 appreciated that the error signal will drive the
frequency of the loop output 680 (i.e., the output signal
produced by the VCO 650) toward the frequency of the
reference oscillator 610. The output signal, produced by
the VCO can then be frequency shifted and transmitted in

20 accordance with common radio techniques.

To frequency modulate the loop, an audio
input signal 660 is conﬁeniently added to the error
signal by a differential amplifier 640. If the bandwidth
of the loop filter 630 is such that the frequencies in

25 the audio input signal are outside the loop dynamics,
then the instantaneous frequency of the VCO 650 is
proportional to the magnitude of the audio input signal.
Keeping the loop locked to the reference oscillator 610
ensures that the frequency deviates about the fixed

30 reference frequency. The modulation index of* the output
signal 680 can be increased simply by increasing the
magnitude of the audioc input signal, for example by using
a voltage divider 670. The divider 670 is preferably
controlled by a micréprocessor (not shown) in respdnse to

35 actuation of appropriate keys on the body 120.

=
REPLACEMENT SHEET

...........................




coupled to the antenna 215 which radiates to the main body 120 of the

r adi ot el ephone. The conponents in the headset 110 may

advant ageously be powered by a mniature rechargeable 10 battery 240. The
battery 240 may be connected to contacts 136 to provide for recharging
the battery when the headset is attached to the radiotel ephone body
120. Alternately, neans may be prowiged in the radiotel ephone

body 120 for inductively coupling energy to the battery. 15 Such

i nductive coupling devices are well known and used i n many

rechar geabl e products to eI|n1nate t he direct el ectrical contact. An

i nductive coupler may be APEARTRGS 0% RIEhEPTRIRINSH &3 e, F956F°1 .
failure.of the arzaﬁgéﬁem,mlmm necebasisad! ¢cjrQiiwite 410 o onnental 20

contam nation, CgD-BE.Y0i d6thquiRia?Bn2khe PALLIPind tha, i.e., in the
headset. Also, a simple conventional FM discriminater
5 circuit will automatically produce an audio output signal
that is proportional in amplitude and fregquency to the
wodulating audio input signal. If passed through a
fixed~gain amplifier 220, the speaker volume will vary
accordingly. In this way, the headset can use common,

10 inexpensive cizcuits that draw little battery power.

As 2 more complicated altermative embodiméent of
the headset 110 that is shewn in Fig. 4B, burst PSK data
sequences sent by the radioctelephone bedy 120 cause a
gain control circuit 225 to increment or decrement the

15 gain of the amplifier 220. During a message burst, the
audio may briefly be muted. A dotting sequence, or
special tone, may be sent as a preamble to 4 volunme
control command to initiate the muting operaticn. Thus,
the audioc volume of the speaker 140 is controlled by the

20 circuit 225, advantagecusly in response to keys loczted
on the radiotelephone bedy 120. In Fig. 4b, the
transmitter 205 and receiver 210 are represented by a
transceiver 207,

The amplified audio signal produced by the

25 amplifier 220 is subseguently applied to the speakexr 140

' which converts it into sound. A conventional dynamic
speaker is preferable for its good scund quality and
relatively modest power requirements, but a more compact,
Piezoelectric speaker may alsc be used. :

30 In the embodiment illustrated in Fig. 4a, the
microphone 150 converts speech uttered by a user of the
headset 110 into electrical signals that are supplied to
a bandpass filter 230 for reducing extranecus noise. The
cutput of the filter 2230 may be amplified by a suitable

35 anplifier 235, the cutput ¢of which is provided to the
transmitter 205. In the embodiment shown in Fig. 4B, the
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headset may be powered by RF energy transmtted by the radi ot el ephone

body 120 and the battery omtted. When t he headset 110 is
stowed, i.e., attached to the body 120, it may receive electric power
fromthe 25 body 120 through the contacts 136 and bypass the battery

240. The battery 240 may be recharged when the headset Is attached to
t he radi ot el ephone body 120. When the = 9 -headset 110 is not stowed, the
rechargi ng contacts 136 may be deactivated. 30 Al so, the
headset 110 may contain a power savi ng circuit 245 to prolong the life

of the rec LRp! t | t be ap cjat that in
t he absence of g’st%gnalo(%f ?‘g‘tr% %Xréélgonizb% tlhgerpé'o 8 {-' Elgiin ed to power
t he audi o anpl i fqrmcmvprangﬁnv@xclganodum taq RE s:herhezad@é:h Wty the

receiver circuitoutpat. It will be appreciated that the transceiver 207
may also include suitable ‘audio signal conditioning
5 components. In either embodiment, a modulated carrier is
coupled to the antenna 215 which radiates to the main
body 120 of the radiotelephone.
The components in the headset 110 may
advantageously be powered by a miniature rechargeable

10 battery 240. The battery 240 may be connected to
contacts 136 to provide for recharging the battery when
the headset is attached to the radiotelephone body 120.
Alternately, means may be provided in the radiotelephcone
body 120 for inductively coupling energy to the battery.

15 Such inductive coupling devices are well known and used
in many rechargeable products to eliminate the direct
electrical contact. An inductive coupler may be
desirable in that the possibility of failure.of the
contact, either mechanically or due to environmental

20 contaminatioﬁ, can be avoided. As an alternative, the
headset may be powered by RF energy transmitted by the
radiotelephone body 120 and the battery omitted.

When the headset 110 is stowed, i.e., attached
to the body 120, it may receive electric power from the

25 body 120 through the contacts 136 and bypass the battery
240. The battery 240 may be recharged when the headset
is attached to the radiotelephone body 120. When the
headset 110 is not stowed, the recharging contacts 136
may be deactivated.

30 Also, the headset 110 may contain a power
saving circuit 245 to prolong the life of the
rechargeable battery 240. It will be appreciated that in
the absence of a signal from the body 120, there is no
need to power the audio amplifiers or transmitter

3s circuits in the headset, only the receiver circuit. In
the absence of RF-carrier power from the radiotelephone




t he absence of RF-carrier-power fromthe radiotel ephone
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bedy 120, the power saving circuit 245 shuts down all
nonessential circuits thereby reducing battery drain.

When the receiver circuit receives an RF signal frem the
body 120, the receiver (or transceiver) generates a
signal that causes the power saving circuit 245,
comprising a switch as shewn in Fig. 4a, to provide power
to the other components.

The receiver can generate the control signal
for the circuit 245 based on an increase in the received
signal strength indicator ("RSSI"). Such use of the RSSI
and receivers including components associated with the
RSSI are known. The power saving circuit 245 may easily
be realized as part of a monolithic deviece, which can
include the other electronic components of the headsat.

As noted 2bove and as illustrated in Fig. 6, an
antenna 250 and a low-power transceiver or transmitter |
and receiver 255 similar to those in the headset 110 ars
provided in the body 120 of the radiotelephone. The
bedy’s components 255 provide and accept signals to and
from a suitable transceiver 260 or othéer means for
communicating with a radiotelephone network. &alsc, the -
antenna 170 (shown in Figs. 2a-2c) used by the
radioteleghone unit 100 for communicating with the
cellular networX may be used for two-way wireless
communication between the headset 110 and the
radiotalephone body 120. Indeed, it will be appreciated
that the body‘s components 255 and/or 260 may perform the
function of communicating with the radictelephene network
as well as the function of communicating with the
headse%, and similar communication signals may ke used.

Another embodiment of the present invention is
illustrated in Fig. 7, which shows the headset 110 stowed
within a correspondingly shaped cavity in the

radictelephone body 120. The cavity is preferably shaped
so that the haadset 110 and body 120 form a compact unit.
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body 120, the power saving circuit 245 shuts down all nonessenti al

circuits thereby reducing battery drain. When the receiver circuit
receives an RF signal fromthe body 120, the receiver (or transceiver)
generates a 5 signal that causes the power saving circuit 245,

cohprising a switch as showmn in Fig. 4ajite provi de power to the other
conponents. The receiver can generate the control signal

for the circuit 245 based on an increase in the received 10 signal
strength indicator ("RSSI"). Such use of the RSSI and receivers

i ncl udi ng conponents ass¥bideeBarFifuiare enbodmmtsraf IARPAE.Cankéspover
4178 FLLOU! ot oy shbvonl o g el
neadset . 15 o underskBed $Rat 810 Iitert i {3 dh e Ryorgton,
This application contemplates any and all modifications
s that fall within the spirit and scope of Applicant’s
invention as defined by the following claims.




antenna 250 and a | ow power transceiver or transmtter and receiver
255 simlar to those in the headset 110 are provided in the body 120
of the radiotel ephone. The body' s conponents 255 provi de and accept
signals to and. 20 froma suitable transceiver 260 or ot her neans for
comuncating with a radiotel ephone network. Al so, antenna 170

(shown in Figs. 2a-2c) used by the radlateleph
comuni cating with the cel lul ar net¥rk may be %ﬂﬂ‘i’r’iﬂﬁ"{l%’
wirel ess 25 conmuni cati on between the headset 110 af

radi ot el ephone body 120. Indeed, it wll be appreciated that the body's
conponents 255 apd/or_26 performthe function of conmunicating

wi th the radi ot = as well as the function of

communi cating with the 30 headset, and simlar comruni cation signals my
be used. 1. A radiotelephone apparatus comprising:
: a body, inecluding first means for communicating
with a radiotelephene netwerk; and
s a headset, selectively attachable to the bedy
and including second means for ccmmunicating with the
bedy,

wherein the bedy includes third means for
communicating with the -headset and, when the headset is

10 attached to the bedy, the headset is in one eof electrical
and wireless coimmunication with the body anéd, when the
headset is detached from the body, the headset is in
wireless communication with the bedy.

2. The radioctelepheone apparatus of claim I,
15 whersin the second communicating means includes:
means for receiving a modulated carrier signal
from the third communicating means; and
means for recovering an audio signal from the-
modulated carrier signal;
20 and the headset further includes:
means for amplifying the audio signal recovered
by the recovering means; and
means for converting the audio signal to a
sound signal.

25 3. The radiotelephone apparatus of claim 2,
wherein the body further includes means for adjusting a
gain of the amplifying means.

4. The radiotelephone apparatus of claim 2,
wherein the converting means is one ¢f a dynamic speaker
3¢ and a piezoelectric transducer.

——
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Anot her enbodi ment of the present
whi ch shows the headset 110 stowed
radi ot el ephone body 120. The cavity is preferably shaped

cavity in the

i nvention is illustrated in Fig. 7,
within a correspondi ngly shaped

35 so that the headset 110 and body 120 form a conpact unit.

10

15

20

25

- 13 -
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S. The radiotelephone apparatus of claim 2,
wherein the headset further includes means for converting
a voice signal to a return audio signal, and the second
communicating means modulates a return carrier signal -
according to the return audio signal and transmits the
modulated return carrier signal to the third '
communicating means. '

6. The radiotelephone apparatus of claim 2,
wherein the headset further includes means for removably
attaching the headset to a user’s head.

7. The radiotelephone apparatus of claim 6,
wherein the attaching means is an ear clip which fits
behind a lobe of a user’s ear.

8. The radiotelephone apparatus of claim 6,
wherein the receiving means is an antenna disposed in the
attaching means.

9. The radiotelephone apparatus of claim 2,
wherein the headset further includes a battery for
supplying electric power to the second commnnlcating
means and the amplifying means.

10. The radiotelephone apparatus of claim 9,
wherein the headset and body further include releasable
clasps, each releasable clasp including a contact
connected to the battery, and the body further includes
means, connected to a contact, for recharging the battery
when the headset is attached to the body.

11. The radioctelephone apparatus of claim 9,
wherein the body further includes means for recharging
the battery, the recharging means being inductively

e —— .
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Wil e particul ar enbodi nents of Applicant's I nventi on have been
described and illustrated, it should be understood that his invention
is not limted thereto. This application contenpl ates an
nodifications 5 that fall within the spirit and

W
i wention as defined by the fol l owing clains. \\“\“\“\‘“‘Aﬁ\ \\‘\f\ﬂm

coupled toc the battery when the headset is attached to
the beody.

12. The radiotelephone appazatus of clainm 9,
wherein the headset further includes means for reducing
5 power drain from the batZery when the receiving means is
not receiving a modulated carrier signal.

13. The radiotelephone apparatus of claim 2,
wherein the meodulated carrier signal is one of 2
frequency-modulated and pulse-width-modulated signzl.

10 14. The radiotelephone apparatus of clainm 1,
wherein the body further includes means for transmitting '
RF energy for powering the headset.

15. The radiotelephone apparatus of claim 1,
vherein at least part of the headset is stowed within a
15 cavity in the body when the headset is attached to the

body.
16. A radiotelephone apparatus comprising:
a radictelephone body; and
a headset, separable from the radioctalephone
20 bedy,

wherain the radictelephone body includes means
for communicating with a radiotelephone network and for'
two-way wirelessly communicating with the headset.
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12 What

Is clained is: 1. A-radiotel ephone apparatus conpri sing:

body, including first means for comrunicating with a radi otel ephone

net wor k;

and a headset, selectively attachable to the body and includin

second nmeans for comrunicating with the body, wherein the second neans

i mcl udes:

- 15 -

Abstract

RADIOTELEPHONE APPARATUS INCLUDING A WIRELESS HEADSET

A radiotelephone (100} includes a multifunctional headset
(110) that operates in two different modes. According to a first
mode, the headset (110) may be mounted on a radiotelephone body
(120) where it serves as a speaker (140) and microphone {150) for
the radiotelephone (100). Also, the headset (110) can be
separated from the body (120) of the portable radiotelephone
(100} and placed on the head of the user. In this mode of
operation, the headset (110) receives and transmits signals from
and to the radiotelephone body (120) during a call, thus
providing hands-free operation. The headset (110) can be
attached to a user’s head by an ear clip (160). The headset
(110) and body (120) may include low power RF transceivers (207).
The headset (110} may contain power saving circuitry {245) to
minimize power drain from an internal battery (240). The battery

(240) may be recharged whenever the headset (110) is fixed to the
radiotelephone (100).

Figures 3a, b and c

a

g
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means for receiving a nodulated carrier signal froma third comruni cations
nmeans; and neans for recovering an audi o signal fromthe nodul ated carrier
si'gnal ; and the headset further includes: nmeans for anplifying the audio
signal recovered by the recovering nmeans; and neans for converting the
auwdi 0 signal to a sound signal; wherein the body includes the third neans
for communicating with the headset in one of two nodes and, when the
headset is attached to the body, the headset and the body are able to
exchange information by wred electrlgal qgnnunlcatlon and, when the
headset is detached fromthe body, eadset and the body exchange
informati on by w rel ess comruni cation; and the body further includes neans
for adjusting a gain of the anplifying neans. 2. The radi ot el ephone
apparatus of claiml1l, wherein the converting neans is one of a dynam c
speaker and a piezoel ectric transducer.
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3. The radi ot el ephone apparatus of claim1, wherein the headset further

i ncl tdes means for converting a voice signal to a return audio signal, and
t he second comruni cati ng neans nodul ates a return carrier signal according
to ttie return audio signal and transmts the nodul ated return carrier
signal to the third comunicating neans. 4. The radi ot el ephone appar at us
of. claim1, wherein the headset further includes neans for renovably
attaching the headset to a user's he%d.
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13 5. The radi ot el ephone apparatus of claim4, wherein the attaching
nmeans is an ear clip which fits behind a | obe of a user's ear. 6. The

radi ot el ephone apparatus of claim4, wherein the receiving neans is an
antenna di sposed in the attachi ng neans.
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7. The radi ot el ephone apparatus of claim1, wherein the headset further
I ncl udes a battery for supplying electric power to the second comruni cati ng
means and the anplifying neans. 8. The radi ot el ephone apparatus of claim
7, wherein the headset and body further include rel easable clasps, each
rel easabl e clasp including a contact connected to the battery, and the body
further includes neans, -connected to a contact, for recharging the battery
when the headset is attached to the body. 9. The radi ot el ephone appar at us
of claim?7, wherein the body further cl.udes nmeans for recharging the
battery, the rechargi ng nmeans bei ng én uctively coupled to the battery
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when the headset is attached to the body. - 10. The radi ot el ephone
apparatus of claim7, wherein the headset further includes neans for
reduci ng power drain fromthe battery when the receiving neans i s not

receiving a nodul ated carrier signal. 11. The radi ot el ephone apparat us of
claim1l1, wherein the nodulated carrier signal is one of a
frequency- nodul at ed and pul se-w dt h- nodul at ed si gnal . 12. The

radi ot el ephone apparatus of claim 1, wherein the body further includes
means for transmtting RF energy for powering the headset.
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14 13. The radi ot el ephone apparatus of claim31, wherein at |east part of
the headset is stowed wthin a cavity in the body when the headset is
attached to the body.
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What is claimed is: W

1. A radiotelephone apparatus comprising :

a body, including first means for communicating with a radiotelephone network; and a
headset, selectively attachable to the body and including second means for
communicating with the body, wherein the second means includes:

means for receiving a modulated carrier signal from a third communications means; and
means for recovering an audio signal from the modulated carrier signal; and the headset
further includes:

means for amplifying the audio signal recovered by the recovering means; and
means for converting the audio signal to a sound signal;

wherein the body includes the third means for communicating with the headset in one of
two modes and, when the headset is attached to the body, the headset and the body are
able to exchange information by wired electrical communication and, when the headset is
detached from the body, the headset and the body exchange information by wireless
communication; and

the body further includes means for adjusting a gain of the amplifying means.

2. The radiotelephone apparatus of claim 1, wherein the converting means is one of a

dynamic speaker and a piezoelectric transducer,

3. The radiotelephone apparatus of claim 1, wherein the headset further includes means
for converting a voice signal to a return audio signal, and the second communicating
means modulates a return carrier signal according to the return audio signal and transmits

the modulated return carrier signal to the third communicating means.

4. The radiotelephone apparatus of claim 1, wherein the headset further includes means

for removably attaching the headset to a user's head.
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5. The radiotelephone apparatus of claim 4, wherein the attaching means is an ear clip
which fits behind a lobe of a user's ear.

6. The radiotelephone apparatus of claim 4, wherein the receiving means is an antenna

disposed in the attaching means.

7. The radiotelephone apparatus of claim 1, wherein the headset further includes a battery
for supplying electric power to the second communicating means and the amplifying

means.

8. The radiotelephone apparatus of claim 7, wherein the headset and body further include
releasable clasps, each releasable clasp including a contact connected to the battery, and
the body further includes means, connected to a contact, for recharging the battery when
the headset is attached to the body.

9. The radiotelephone apparatus of claim 7, wherein the body further includes means for
recharging the battery, the recharging means being inductively coupled to the battery
when the headset is attached to the body.

10. The radiotelephone apparatus of claim 7, wherein the headset further includes means
for reducing power drain from the battery when the receiving means is not receiving a

modulated carrier signal.

11. The radiotelephone apparatus of claim 1, wherein the modulated carrier signal is one

of a frequency-modulated and pulse-width-modulated signal.

12. The radiotelephone apparatus of claim 1, wherein the body further includes means for

transmitting RF energy for powering the headset.
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13. The radiotelephone apparatus of claim 1, wherein at least part of the headset is
stowed within a cavity in the body when the headset is attached to the body.
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