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1. Technical Field This invention relates to cordl ess tel ephonesg;@pﬂ( ?DFEM
se

partlcul arly, to a 5 cordless tel ephone arranged for extending the
battery life of a handset unit in such te ephone. 2. Description of the
Prior Art A typical cordless tel ephone systemincludes a handset or renote
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handset unit as appropriate. Power for operation of the base unit is obtained from

local line power. The handset unit includes a speaker and a microphone, and also an
antenna, a transmitter and a receiver for likewise communicating telephone
15 switching signals and audio signals to and from the base unit. Power for operation
of the handset unit is obtained from a battery contained therein. This battery is
usually charged by the local line power when the handset unit is placed in a cradle
located in the base unit. '
In the operation of a typical cordless telephone handset unit in
20 ongmatmg and receiving a call, the receiver of the handset unit normally remains in
an on-condition whenever the handset unit is removed from the base unit. If a user
desires to place a call from the handset unit, the transmitter in the handset unit
generates a control signal that is transmitted to the base unit. Upon receipt and
detection of the control signal, the base unit seizes the telephone lines so as to enable
25 audio signals and switching signals from the handset unit that are received by the
base unit within a given audio frequency band to be passed on to the telephone lines.
If an incoming telephone ringing signal is sensed by the base unit, reflecting an
incoming call, the base unit, in turn, transmits this ringing signal to the handset unit
where it is detected by the handset unit receiver which activates a ringer in the
- 30 handset unit. )
High battery drain current limits the period of time for reliable operation
of handset units while located remote from associated base units. In order to extend
~ this time and yet insure reliable operation for an extended period, one specific
arrangement, disclosed in U. S. Patent 4,731,814 and issued to W. R. Becker et al. on
35 March 15, 1988, reduces the battery drain current in the handset unit when the



Y

25 audio signals and switching signals fromthe handset unit that are
received by the base unit within a given audio frequency band to be passed
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standby state. And-tRg,hapgs %e of arrangement in a cordless telephone system has been
generally satisfactory in the past, it is now technically feasible and desirable to

provide a cordless telephone that pfovides a further increase in battery life while

15 remaining inexpensive and easy to operate.
Summary of the Invention
In accordance with the invention, a cordless telephone provides for
conserving battery power in an associated handset unit when this unit is located
remote from an associated base unit and in a standby state. -

20 In accordance with a feature of the invention, while in the standby state
for less than a predetermined time period, the handset unit resides in a low-power
monitoring mode which includes deactivating certain internal circuitry and reducing
by a first time period the on-time state of other internal circuitry for conserving
battery power. After being in the standby state for greater than the predetermined

25 time period, the handset unit continues to reside in the low-power monitoring mode,
but further reduces by a second time period the on-time state of the other internal
circuitry for greater conservation of battery power. Communications between the
handset unit and the base unit is easily reestablished by either one of these units

_irrespective ‘'of the time that the handset unit has been in the standby state.
30 Brief Description of the Drawing
This invention and its mode of operation will be more clearly
understood from the following detailed description when read with the appended
drawing in which:
FIG. 1 shows perspective views of both a cordless telephone base unit

35 and a portable unit with which it communicates and to which the present invention

may be appligd;




10 wunit only responds to a ringing signal received fromthe base unit that
I s acconpani ed by an identification code that the handset unit recogni zes.
While this type of arrangenent in a cordl ess tel ephone system has been
general ly satisfactory in the past, it.3s now technically feasible and
desirable to provide a cordl ess tel ephone that provides a further increase

in battery life while 15 remajni . nexpensi yve ea to,operate.
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appended dromeifiggre is designated by the same reference numeral.
' Detailed Description '
- 15 Referring now to FIG. 1, there is shown a portable transceiver or battery
operated device along with a fixed station with which it communicates. As
illustrated, the portable transceiver may comprise a handset unit 20, and the fixed
station may comprise a base unit 10 of a cordless telephone communication system
to which the present invention may be applied. '
20 In the operation of this communication system, the base unit 10
transmits to and receives signals from the handset unit 20 over an antenna 106 and
couples these signals onto a telephone line 101, 102. The handset unit similarly
transmits and receives signals over an antenna 206 and is initially used to contact the
base unit for enabling the placing of a call over the telephone line 101, 102. In order
25 to prevent an unauthorized user in possession of a handset unit from obtaining dial
tone from the base unit, a randomly generated security code stored in the base
unit 10 is transferred to the handset unit 20 while the handset unit is located in a
mating cradle 105 in the base unit 10. A battery, which allows operation of the
handset unit 20 while remote from the base unit 10, is normally charged when the
30 handset unit 20 is placed in the base unit charging cradle 105. This battery is
described later herein with reference to FIG. 2. A direct-current charging path for
the battery is established over contacts 103 and 104 in the base unit 10 and
contacts 203 and 204 in the handset unit 20 for charging of the battery. These
contacts also allow transfer circuits in the base unit 10 and the handset unit 20 to
35 respectively transmit and receive the security code and also an operating frequency
channel over this path. A format suitable for transferring of the security code and
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FIG 1 shows perspective views of both a cordl ess tel ephone base unit 35

and a portable unit with which it comuni cates and to which the present

i Avention may be appli ed; -3 - FIG 2 is a functional block

representation of the cordless tel ephoneghase unit and portable unit of
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multiple events can cause the control unit to turn on to a full operating mode from
the alternating power-up/power-down mode. A key depression on the handset unit,
detection of a digitally formatted radio signal transmitted from the base unit 10, and
the handset unit 20 being cradled in the base unit 10 for charging are all events

15 which cause the control unit in the handset unit 20 to turn on to and remain in the
full operating mode until processing of these events is completed.

A message format for the radio signals transmitted between the base unit
and the handset unit is provided in the form of frequency shift keyed (FSK) signals
and includes a data field. This data field may be in the form of either command

20 opcode data or dial digit data, thereby allowing for many different commands or
functions. The message format also includes a synchronizing header signal that
immediately precedes the data field. A format suitable for transmission of the data
messages between the base unit 10 and the handset unit 20 is described in U. S.
Patent 4,731,814 which issued to W. R. Becker et al. on March 15, 1988.

25 Any communications between the base unit and the handset unit are
established first through interpretation of the data field in the FSK signals. By way
of example, when the base unit receives the incoming ringing signal on the telephone
lines, it transmits the FSK signal with the ring-on opcode to the handset unit for
changing the handset unit 20 from the alternating power-up/power-down mode to the

30 full operating mode. But before the handset unit will respond to the base unit, a
security code that the handset unit recognizes also must be in the data field received
by the handset unit.

When a signal is transmitted on the frequency on wh1ch the handset
unit 20 is monitoring, the handset unit receiver turns on and remains on long enough

35 toreceive and interpret the security code transmitted by a base unit on this
frequency. The security code identifies the transmitting base unit as being the
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station may conprise a base unit 10 of a cordl ess tel ephone conmuni cation
systemto which the present invention may be applied. 20 In the
opération of this comunication.system the base unit 10 transmts to and
recei ves signals fromthe handset unit 2@ .over an antenna 106 and coupl es
these signals onto a tel ephone |ine 101, 102. The handset unit simlarly
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Referring next to FIG. 2, there is shown a block representation of the

major functional components of the base unit 10 and the handset unit 20, both
15 depicted in FIG. 1 and operative over a plurality of communication channels.
Included in the base unit 10 is a control unit 120 which advantageously
- provides a number of control functions. In accordance with the disclosed
embodiment, the control unit 120 provides control signals such as clear and restart to
a timer 129 and also receives input as to the time accumulated in this timer. This
20 timer 129 measures a period of time over which the handset unit is continually
configured in the standby state.
The control unit 120 also generates security code and frequency channel
data, which includes data indicative of an active channel selected by the base unit 10
and initially communicated to the handset unit 20 over the charge contact
25 interface 103, 104, 203, and 204 or subsequently over the radio frequency (RF) link
as needed to avoid interference. An arrangement suitable for use in selecting an
active channel free of interference is described in U.S. Patent 5,044,010 which issued
to R. Frenkiel on August 27, 1991.
"The security code data, transmitted from the base unit 10 to the handset
30 unit 20 via the battery charge contact interface, is also transmitted while establishing
initial communications or call set-up during the time that the handset unit 20 is
located remote from the base unit 10 as well as during the transfer of subsequent
opcode data between these units during ongoing communications. This control
unit 120 compares the received security code data with its stored security code data
35 during the establishing of the two-way RF communications link between the handset
unit 20 and the base unit 10. A favorable comparison of the data from the two




Issued to R E. Anglikowski et al. on April 5, 1988. In the handset unit
20, a controll ed power-up/ power-down node of operation is inplenented.
Power to a radio receiver, a control unit and certain other 5 selected
circuitry in the handset unit 20 are contgolled to mnimze power
consunption when the handset unit 20 is in a standby and- out - of cradl e
state. The handset unit 20 resides.in hIS e not hei used by a
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transmitter 122 and the radio receiver 123 in the base unit 10 for proper operation on
the active one of the plurality of channels when communicating with handset unit 20.
The transmit and receive signals of the base unit 10 are coupled to a
duplexer 124 which permits the radio transmitter 122 and the radio receiver 123 to
both simultaneously operate over antenna 125 while preventing the output of-
20 transmitter 122 from being coupled directly to the input of the receiver 123. When -
the base unit is in an idle state awaiting an incoming telephone call or a request-for-
service signal from a handset unit, transmitter 122 is turned off while receiver 123
remains on to detect the request-for-service signal.
Referring next to the handset unit 20, there is shown the control unit 220
25 which stores the security code data that is generated by the base unit 10 and provided
to the handset unit 20. This security code data stored in control unit 220 is .
transmitted from the handset unit 20 to the base unit 10 while establishing initial
communications through a request for service signal as well as during the transfer of
subsequent 6pcode data to the base unit. These signals are transmitted in a
30 frequency shift keying (FSK) format and include a synchronizing signal immediately
followed by a data field which includes the security code generated by the control
unit 120. Like the control unit 120, this control unit 220 may be implemented
through the use of a microcomputer containing ROM, RAM and through use of the
proper coding. Such a microcomputer is known in the art and is readily available
35 from semiconductor manufacturers such as Signetics, Intel and AMD.



established first through interpretation of the data field in the FSK
signals. By way of exanple, when the base unit receives the incom ng

r‘i ngi ng signal on the tel ephone lines, it transmts the FSK signal with the
ring-on opcode to the handset unit for g¢hanging the handset unit 20 from
the al ternating power-up/power-down node to the 30 full operating node.
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that the handset uni °W€E’é‘§ﬁﬂlﬂﬁ%w§h§¥?‘?ﬂ§§ﬁnﬁéolaﬁP’ﬁ@ldﬂat"éﬁﬂaélf‘?j recei ved by
the handset ttaRémhitteY12P aid & rflié keceFref 2281thé hasliserunit 20. fTiRosiRpEtofele Whi ch

t he handset t. 20 it [ th dset t { d
i e on R A0 A mpyCfos Ml rheiRer A A porpmonl coupled Thrlagh Ao g0 "

t Lansm t t ed dopleed22sietolaniantenna 2R5.SThe ﬁﬂmaczag dentodubates vdige signkds i dent \iNLi eﬁ
the trans -5 .- Id &¢ iC
he handest dpRBRR B bise it S Colfies mesd sirnfiSld Sbiecli L HEiks 8
frequency wias tfomexaanlﬂe,duudstpyakeoaal 1 The tramsmitter2eas asits impat sppech signals e

[ d. O”I i £ t t it
has the propd: secur?ﬁ&f‘é”é’é‘ké°“ﬁ?f°°@da“ﬁ?f“°99%f°1 o 2200 84 ﬁdg’ﬁﬁﬁ 'n this
i nst ance t héeppeeRtative a@tnewnﬂﬂseymweallgﬁwmcbo@tsmmm&te ¢e the code
Pt une fo° Spelie THY Kephd PIs uSed for bhteliR “’S’f;‘e“ﬁ%‘?f‘%"‘n‘*“"“‘ﬁ*’%‘*“‘bﬁ‘* T eur Tty
ota s 17 s srscobatibr e foRmol s am ptcansmitAd toyes MR Ugit ] 0a A DISHZT e

handset uni fis4lSo inctuded € theriahdse0 dnit RO forSproviditg dpetatiag poimer fd‘renumdﬁxqt uni t
as being the 88rregt handset unit to mhlch t he base unit should respond.

A timer 229 is connected to the control unit 220 and provides input to

the control unit as to the length of time accumulated therein. The control unit

15 provides control signals such as clear and restart to this timer. This timer 229
measures a period of time over which the handset unit is continually configured in
the standby state. |

In order to conserve battery power, a controlled power-up/power-down
mode of operation for the handset unit 20 is implemented in accordance with the

20 teachings of U.S. Patent 4,731,814 issued to W. R. Becker et al. The battery 227 in
the handset unit 20 is normally charged while the handset unit is placed in the cradle
of the base unit. When the handset unit is removed from the base unit and is in an
idle or standby state awaiting a telephone call, power to the control unit 220,
receiver 223 and certain other selected circuitry in the handset unit 20 is controlled

25 to minimize power consumption. Power to other non-essential circuitry in the
handset unit 20 is turned completely off during this state. The handset unit
automatically turns on to a full operating mode from the controlled power-
up/power-down mode in response to events such as a user depressing a key on the
keypad 228 or the receipt of a ring indication from a base unit, the ring indication

30 being indicative of an incoming call directed to the handset unit.

Referring next to FIG. 3, there is shown a pair of timing diagrams for
illustrating the operation of the cordless telephone system in providing increased
battery life through use of a first and a second power-up/power-down mode of
operation for the handset unit. The timing for transmission of a message format

35 from the base unit (BASE) is identified in this figure, and the timing for activation of
the handset unit (HANDSET) for receipt of this message format is also identified in



10 The handset unit receiver also remains on for approximately 10 seconds
whenever a user goes on-hook, i.e., termnates a call while in the PHONE
node or | NTERCOM node. Referring next to FIG 2, there is shown a bl ock
representation of the major functional cgpponents of the base unit 10 and
t he handset unit 20, both 15 depicted in FIG 1 and operative over a
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unit 20 via by\qzhaﬁit@nswsqhﬂn@eoﬁgrﬁam:ﬁem,nterface,' is also transmtted while

cotablyshing L0t 12! GOTHRGTHAR ekl b Sl oo ol L 441 4
t he transf er digit datd) SBEep2inbitsogfcthel opatele dataciomprise tl16it seourdity cdde,iadybitngoi ng
communi cat | OBEcodIQL& a%ﬂ&lier EJVEN parity bit. The opcode data field comprises the digital
15 command information codes, except those containing dial digit data. The 21 bits of
the dial digit data field are comprised of the leading 12 bits of the security code, a 4-
bit repreéentation of the number to be dialed, an opcode of F-hex to indicate that dial
digit data is contained therein and a single EVEN parity bit. _
As shown in the first timing diagram of FIG. 3, a first header signal with
20 aperiod length 32 is employed in accordance with the disclosed embodiment.
Period length 32 is approximately 575 milliseconds. Power to the receiver 223 in
the handset unit is provided in power-on cycles 31 and 33, both occurring over a
period length of approximately 30 milliseconds for detecting this first header signal.
During each power-on cycle, the receiver 223 is turned on to detect the first header
25 signal transmitted by the base unit 10. If a signal is not detected, the control unit 220
in the handset unit turns off the power to the receiver for a power-off cycle having a
period length of approximately 430 milliseconds. The receiver 223 is turned on
either by the control unit after 430 milliseconds have elapsed, or by a button press on
the keypad or an in-cradle detection signal. If at some point after any power-on
30 cycle of the handset unit, the base unit starts to transmit the first header signal, the
handset receiver will turn on with a power-on cycle in time to detect transmission of
this first header. In order to insure that each transmitted header is detected, the
length of each power-off cycle for the handset unit receiver is designed such that the

first header signal bridges across two power-on cycles.
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unit 120 conpares the received security code data wth its stored security
code data 35 during the establishing of the two-way RF conmunications |ink
bet ween the handset unit 20 and the base unit 10. A favorable conparison of
the data fromthe two -6- security coges nust be achieved in order for
the base unit 10 to respond to a request-for-service signal froma handset
unit. This control unit 120 al so receives and processes opcode data

provi ded by the handd@erdenia redgcs e cumentidsgin andhebastervinthe bandsel ¥y

i nformati on QhichoBcids m&&&é h&dsétGfitqs 19 %@ﬁ&exﬁ@@rfﬂﬁﬁ tRltass whit il 2 a 5
tel ephone circuit 121 and over tip-ring

I ne 01 and 102 C&e r ol u.nlt 120
may be i npl estnsby $taie vhetsin tl%sqss@tlaqed ﬁow&%ﬂmxéﬁts berwesn ﬁas
anfl th& ough étﬂgchléhaﬁd&et lﬁﬁgﬂﬁﬁ?&@&b mmewfgmd Gt;ﬂmb‘pb%ﬂ?ﬁlt?@le fbethkmMsh et n the
art an | reaJ a m cqnduct or ufacturers such as
Si gnet i cs ks Pﬁ%@vﬁ%ﬁ%"?&&&}%@%@@&ﬁ? ngé} i@gﬁﬁ CLPFEi n ol d
IteI ephone seasff cyelé afdPibtye thék the hamdséamit iwaysieceieesthe hedder signaltfeom the- (r]I i Pg
I nes 101 a 0 Q.lr t eive rom
radi o recei \%aféfgﬁvmgﬁg% g@%noé{gf'ﬂﬁ%%#h stﬁ’ﬁgpﬁm(sh ﬁ{ﬂa&lg ?&g?%e\?lgdes
operating power f or QOImﬁﬁethv@ttmbasuumtmdﬂnethhedSbhmtmeCtleySmlch t he base
unit 10 and 51{11?@ g
conmmuni cat i on chan }td;%gk%ﬁt%aﬁi%rfm %‘%’%ﬁ’rﬁ %?J#esghélﬁénérﬂg tuner
transnit tlfr cipcritl?g inthe b%ﬁ“@tﬂééﬁméFm@Z%nﬁ%h%@ @W%‘Fe %r oper
operation Orp&ibao?me/ﬁr%ﬂctpdhewﬁdse{ aifidsichitififally i fhieestdn etazs:qmum cating

' \émr tehcgﬁgﬁzgtgegx%lgtof time for ?‘ne hanﬁset unit 5 is, %y wa%ec;f\é?:mtslbl%nlglsss thg}; " hﬁo 83% whic unnl t 10
is illustratively selected as 24 hours, then the control units 120 and 220 continue to
respectively use the shorter header signal and power-off cycle. On the other hand,

15 once the period of time in which the handset unit has been in the standby state
exceeds N hours, then the control units 120 and 220 respectively switch to the longer
header signal and power-off cycle. Although 24 hours have been illustratively
selected as the time after which the handset unit and base unit switch to the longer
header signal and power-off cycle, it is to be understood that other times, shorter and

20 longer, may be selected and are anticipated.

In order to insure that the timer circuit 129 in the base unit and the timer
circuit 229 in the handset unit respectively configure the base unit and the handset
unit in a timely manner, precision oscillators may be employed in these timer
circuits. These precision oscillators insure that the timer circuits both reach a

25 predetermined time period, e.g., 24 hours, at exactly the same time. As an
inexpensive alternative, however, Shnple non-precision oscillators may be employed
in these timer circuits. To ensure proper operation using such non-precision
oscillators in the timer circuits, the time selected for the handset unit to switch from
the shorter to the longer power-off cycle is set at some time which occurs later than

30 the time set for the base unit to switch to its longer header signal. By way of

- example, if the timer circuit 129 in the base unit is set such that the base unit
switches from the shorter to the longer header signal after approximately 24 hours,
then the timer circuit 229 in the handset unit may be set such that the handset unit
switches from the shorter to the longer power-off cycle after approximately 25 hours.

35 This guarantees that the handset unit will be configured with a power-on cycle
appropriate for receiving either of the transmitted header signals while the base unit




dupl exer 124 which permts the radio transmtter 122 and the radi o receiver
123 to both sinultaneously operate over antenna 125 while preventing the
output of 20 transmtter 122 from being coupled directly to the input of

t he receiver 123. Wen the base unit is 'wl an idle state awaiting an

i ncomi ng tel ephone call or a request-for- service signal froma handset
unit, transmtter 122 is turned off while receiver 123 remains on to detect
t he request - iransitians\from the shest to tioloagerihegdarsignal. Thus g vemhough inexpensing,

there is shoygy gﬂe@xsﬁﬁm&ﬁiat&ghfe 8, :ﬁéhaﬂméﬁtm& Qg%%ekﬁlé t& Blekfly htd code data

that is generat base unit provid handset unit 20.
This securitif @B’c‘l@rﬂ%éc%qs&Fl'@(fhpﬂefd@ﬁ@fcﬂgﬂﬁh?%W?HZSS the qugﬁhB%dFE ggnaly om t he

handset 'uni t wRén tie tihe ob&ﬁ@mw Eet&&n"l’ﬂéée&%&feﬁ@r'sﬁ%i\h@gs héti didadly defined.
conmuni cat_ ons throuaﬁu %IE est for service nal as wel| as during the

transfer of subseque té‘“!‘d“’f‘ﬁ@“ﬁ%é ﬂquateﬂf&‘?e‘ ®ignals are
transmtted d:d]nﬂuﬁﬁ:ate’é Iuémxhélbase&mtf froinethe anerﬁﬁ.ﬁi% dvm'lﬁplpo&mﬁ-dbmlmﬁ& a
F

synchroni zin na t f ol ata field whic ncl udes
t%e secur | tyg%tﬁﬁgn éész“ i g%?aﬂ'? o8 c Vf(fouitfl%a‘fcl’fm& rol unit

120, this comeasureditime and aremog clnarednﬂlhasralthenglt the mogfvet inetha dendset unit

m cr OCOWpUt W3l llLl‘l]E ng.
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222 and a rag o fogeously do Aot aftett the times eitcuils 129 and 235, | C OUtPUt of the

As shown in the second timing diagram of FIG. 3, a second header
signal with a period length 37 is employed in accordance with the disclosed

15 embodiment. Period length 37 is approximately 1,150 milliseconds. Power to the
receiver 223 in the handset unit 20 is provided in power-on cycles 36 and 38, both
occurring over a period length of approximately 30 milliseconds for detecting this
second header signal. During each power-on cycle, the receiver 223 is turned on to
detect the second header signal that is transmitted by the base unit with the period

20 length 37. If this second header signal is not detected, the control unit 220 in the
handset unit turns off the power to the receiver for a power-off cycle having a period
length 39 of approximately 860 milliseconds. After 860 milliseconds have elapsed,
the receiver 223 is turned on once again by the control unit for detecting the signal
header. If, at some point after any power on-cycle of the handset unit, the base unit

25 starts to transmit the second header signal, the handset unit receiver will turn on with
another power-on cycle, as illustrated by power-on cycle 38, in time to detect
transmission of this second header signal. In order to insure that each transmitted
header is detected, the length of each power off-cycle for the receiver of the handset
unit is designed such that the second header signal bridges across two of the second

30 longer power-on cycles.

Referring next to FIG. 4 there is shown a flow chart for illustrating the
operation of the cordless telephone with the desired functionality in adjusting the
power cycling of the handset unit 20 between a first and a second power-up/power-
down operating mode. The functions in this flow chart are advantageously provided

35 by a process or program stored in ROM contained in control unit 220.
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transmtter 222 and input for the receiver 223 are commonly coupl ed through
a dupl exer 224 to an antenna 225. The receiver 223 denodul ates voice
signals 5 transmitted by the base unit 10 and coupl es these signals to an
acoustical device such as, for exanpl e, oudspeaker 231. The transmtter
222 has as its input speech signals froma m crophone 230, security code
data fromcontrol unit 220, and opcode data representative of entries on a
keypad 228, all of Whe phodess isreatessd instepctltwiere thedtimer 229ipinitiglizedeypad 228
is used for i ' L j it confEnttail e by

t he controIFrg)[rﬁ[?Jszsg%’g?ea}%rg)gé\sgr%h?%ng?ig?%%%pﬁg&g%?@a%é@ﬁcgat ery 227 is
al so i ncl udbe first pewer-np/pewer-down moge. Frgom Bﬁeﬁ\ﬁadﬁhﬁ@r‘lﬁ%“r@("%‘ffsﬁ%vver for all

ci re ui tr _ydi &cismrﬁt%y?hélie ha“dété'rﬂ?ﬁatil%ms h;tads 050 tgeﬁnbrlm nmsa;um_rm themni t 2I20t |

and provides inpu ~contr as, to the |len of tinme unul at e

therein. 3 TH@%‘E&%“( he %ﬁﬁ ‘?haig? crb‘ﬂﬁvﬁgh% hangsetugit 1§ Pﬁﬂ&ﬁé"h‘%ﬁﬁ ﬁingge S?a@i?’ and

{ ﬁst ﬁr t dt otthb bﬁc;cb#sfﬁﬂv_ anceRite dﬁiﬁmﬁ 42 ?&emd gresinationes nmade a$ td whetherthe V\gi ch
e handset, unit ig.conti conf i guL.e y, or der

to conserv etté'f‘? 1?)’6\%? Q‘@%WP@?I gﬁ“lﬁ 6’(’\@2‘%@%@\/\@1’%6&% th%%eet %‘pt

oper ati on fiscondidertdtodisecin the full Gferatingi mypdesandris generailycither itathe PHPNE t he 20

teachings o 4 4.1 . BBEL e

battery 22 7Jri Wke&%%%ég? c%‘ﬁh}'ﬁ%gtdféaﬁg %ﬁ%ﬁsg\ﬁ%ﬁalﬁg ed ye\hclgievﬁhnﬁgg ndset

unit is 1Pl deansmiteriafshe-hangdset upit are\actiys sehilgithe M@Wﬂ@%@ e AWARRI ¢ s

renoved frqgﬁ‘g]e base unit and is in an idle or standby state awaiting a
tel ephone call, power to.the, contraql g@i L. 220, .receiver,b 223 3nd ce‘{st ain
038P ¥,

“other selected cir cEFUPEither deqisian i ralecision 44y e RroGess, 1 VAPFES,
M ni mi ze POWRére @AY fiktiERicc@Mulabiave the tmet baslediehamrithe tiiea restirteduat zerp i n t he
L\ﬁin?set uni tgmg.oF}osmgtlé{)'lggth%% Iegst r%t%nge‘ofstedpu‘{i ng this state. The handset
15 If at decision 44 the handset unit is not in the AWAKE mode, the
process advances to decision 46 where a determination is made as to whether the
time accumulated on the timer is in excess of N hours, illustratively described herein
as 24 hours. If the time accumulated on the timer is less than N hours, the process
returns to decision 42. If, however, the time accumulated on the timer is greater than
20 N hours, the process advances to step 47 where the second power-up/power-down
mode of operating is selected. From step 47, the process returns to the decision 43.
Referring next to FIG. 5, there is shown a flow chart illustrating the
operation of the base unit 10 with the desired functionality in selecting either a first
header signal or a second header signal for transmission to the handset unit. The
25 second header signal has a length considerably longer than the first header signal.
The functions in this flow chart are advantageously provided by a process or
program stored in ROM contained in control unit 120.
The process is entered in step 51 where the timer 129 in the base unit is
initialized. From step 51, the process advances to step 52 where the base unit is
30 configured for providing the first header signal to the handset unit. From step 52, the
process advances to decision 53 where a determination is made as to whether the
handset unit is then located in the base charge cradle. If the handset unit is not in the
base charge cradle, the process advances to decision 54 where a determination is
made as to whether the handset unit is in the AWAKE mode. This determination is
35 easily made in the base unit since any communications by the handset while in the
full operating mode will be made with the base unit.



automatically turns on to a full operating node fromthe controlled power-
up/ power -down node in response to events such as a user depressing a key on
t ke keypad 228 or the receipt of a ring indication froma base unit, the
ring indication 30 being indicative of afpinconmng call directed to the
handset unit. Referring next to FIG 3, %ere I's shown a pair of timng
diagrams for illustrating the operation of the cordl ess tel ephone systemin
provi di ng i ncreased bﬁmrectjhelrdc@;smﬁé@gﬁe@s@néﬂ the procsss agivanees d@ slepadsS

power - up/ pOW‘%&r%e?&x\?}vEﬁB@ ScQimilRed %}h 'tlEH’an&r is tcré%{)éa%ﬂ L 1iMBE destattB af 2éfbNg for

transm ssion o ssage_f or mat fromt ase unit (BASE) is 1dentified
in this figuftiae. aﬁ@mcﬁ@i’ ?5 r?h‘hamF?ﬁs rﬁems\ﬁaﬂesr%f t he handset unit ( HANDSET)

for recei pt of this nEFusaassib®5ate Handset BAit ikt in tHeIWIAKE modé; thehi S
figure. format#or transm, ss:;gn of the RF nessages, between the base

uni t and nQEQsiesS M vancssdo decision 30 where.a deteqmipation; is yyade 35 fQ whethar t he
message, W t finidwctinutisdd mmhefunmws" mmxbéss otle li:m.delf thestitie Apcunslaedda uni t

|n|t|aIIyto reface’ comm es in.th and out - of -cradl e
State: The ndbiner s GG RNN onihd RHRst olrif oo as 1 sieve i, f oo
from t he handiset aconmulapes mm&elbmmlngmaterthhnth theeprdeess sidgamekes tasshown i n

FIG 3 wth SeB '@ﬁler%:ﬁﬁggeg @izh a{ifrs?@i%%%‘e%ﬁre féfrt?%énﬁgskdd RO BRI th“ | ength

and corrprl Ses ernati n S an spaces transm
prior to ) synithFeomstepi ndpmwmam@easmiﬁwmlq@n@erMt.on

period i s 16sheitiel tHeStRMASA nit's ntRIbise 2Rbkrge Trdd R 13 s&p)54 Whdre yed
: determines whether the handset unit is in the AWAKE mode.
Various other modifications of this invention may be resorted to by

those skilled in the art. By way of example, the cordless telephone system described

15 earlier herein may be easily modified to include a third and even a fourth power-off
cycle for the handset unit, these power-off cycles having increasingly longer period
lengths. And the base unit would be configured to include corresponding
increasingly longer header signals for use with the time dependent power-off cycles
selected in the handset unit.




a 21-bit (36.75 mllisecond) data field. The data field may be conprised
of e| tmmlﬂmmmm MFe data or dial digit data. The 21 bits of the opcode
‘dat a security code, a 4-bit opcode and a single EVEN
parity bi €. The" opcode data field conpjgses the digital 15 command
I nformati on codes, except those containing dial digit data. The 21 bits of

t he di al |g|t data field are conprised of the leading 12 bits of the
security c & 4- bit representation of the number to be dialed, an

opcolde E{/EE hex Eol . AGofdER téléﬂion@“cat ﬁﬁgﬁ gt data is cgnt ai ned ]Ehleqrg n3and a
single parity in i mon i agram o a
first header signal® qms? Hmﬁﬂ’“ha?\,\@'é'rqrgﬁmr‘@?{g?‘a 3‘I§'5t|r§° Y8t oyed i n accordance
WI][lh t he dldscl osed aeltdndsbtIﬁﬁntwnlﬂ%sfebogt;g&imm‘tﬁr%glﬁseé@tﬂmmxmbi'y 575d g
mll1segonds r. t elyer I.n,the. ha t.lS ovided in
pover - ot cepeeevel wrmiRe k't ecelier ahg s IR AR e Rl rafeced?

appr oxi matmlﬂaeb@semml | seconds for detecting this first header si gnal .
During each power t the
first header 25 s%la ﬁ%%%ng?%?cﬁéa@%ﬁﬁ%@é&gé@u&#@ﬁ 0. IF&&% ﬁgal I s not
det ect ed, emréimeditate @f therseeomaxgcaiveriwhilerthe bandset it is opated rgmtetﬂq@mm\er to
the r ecel VBiseluait aAdRR Wby staiéHifbrdif b Merintiedmrilidtiont e OxI mat el y

430 m | |i seconds recei’ver urned on either by the control unit
after 480 %WPF%@G&?&%“%&W@F&@G‘“’BF’ agd a pbutton press on the keypad or
an in-cradle det ecttimmeaﬂswdrméa&uﬁﬁgsp&mm@ﬁmeﬁfrt\ﬂﬁcwmdnmemﬁt 30
cycle of the hawile #bes d,tb ase uni tar stot‘igﬂ]smt ftiheflrst
header si gfi&PRURYALY/In e stan Xé@?lé?“w’?'fse ? SH FrARHIE bsiecycl e in
time to delesscthah apoadetersiined ﬁrﬁttidnperiodﬂiedmtrdbmeadsrdeactdmtxngma sesond t hat
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br i dgedJacteeeiven fgp a prrdetermined ybnr@gme period, and in response to said measured ume
period being greater than the predetermined first time period, the control means

deactivating the second transmitter and cycling between the on-time state and the
off-time state of the second receiver for a predetermined fourth time period, said
fourth time period being greater than said third time period.

20 2. The cordless telephone of claim 1 further including coding means for
storing a coding signal in the base unit and the handset unit of the cordless telephone
and for transmission of said coding signal between the base unit and the handset unit
in response to user initiated communications, the handset unit being unresponsive to
user initiated communication attempts by the base unit unaccompanied by the coding

25 signal and remaining in the reduced on-time state, and the base unit being
unresponsive to user initiated communication attemnpts from the handset unit
unaccompanied by the coding signal.

3. The cordless telephone of claim 2 wherein in response to user initiated
communications at the handset unit, the second receiver changes from a reduced on-
30 time state to a full-on operating state.

4. The cordless telephone of claim 3 wherein the control means for
deactivating the second transmitter and reducing the on-time state of the second
receiver comprises a computer, the computer also reducing its on-time state when the
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-9- In order to reduce the current drain on the battery in the handset

uni t, wljlmmﬂ j MﬂLt he handset unit is located remote fromthe base
unit an s Alht e wherein no user initiated comunications exists
bet ween the base unit and the handset unj4, an increase in the |ength of
the power-off cycle for the handset 5 wunit is provided. In order for the

base unit to accomodate this |engthened power- off cycle and insure that
t he handset handsetamit§ in the standey statecand chenging togfill-on oparating watsdn unit, t he

header si gnaﬁesﬁgﬁgkaegrmﬁatg@cgmnwaﬁbng.s, simlarly, lengthened. To
i nsure that the base unit and the handset unit respectively switch fromthe

shorter to | onger header signal and power-off cycles synchronously, tiner

10 circuit 129 in tsheTHeapedledsittleplivhelof $Riim whétkin tBe Sedod traAshiteeset uni t
bot h measure_a {)eriod of time.for which tﬂe handset qL:egigt i s, continually in
the standby SREERHEely fespQRsiye R thefpmputsriipchanging irgmiadractiyated stateitaa 1y yay
of exanpl &, fudison dpenatingtat iniresporse cduses initiated tommumidationsdtehd bshdast 24

hours, then 'PF control units 120 and 220 continue to respectively use the
shorter header "signal and power-off cycle. On the other hand, 15 once the
period of tinme in which the handset unit has been in the standby state

exceeds N hours, th f | : ;ﬁ@g Ll . tdich to
t he | onger header s%rw%gﬁﬁg%é%?wgkﬁg%ﬁﬁ%ﬁgﬂg ﬁ&htg\l?r%ylﬁgi\%&e een
i | | ustrativeqonmunicationy aptheibase vmﬁéh%ﬁﬁééammew pravidesthg coding signabied base
uni t switch the sédead r@RBRE aﬁwaﬁkﬁrreééiﬂﬂ@ﬂtgaaédiﬁggigﬁalqﬁé séoofildl feceiveri S 10 be

understo t hat ott{_]er times, shorter an l%er, may be sel ected and
are ant ig p es from a reduced on-time state to a full-on operating state.

7. The cordless telephone of claim 6 wherein in response to user initiated
communications at the base unit, the second transmitter changes from a deactivated
state to a full-on operating state.

8._The cordless telephone of claim 1 wherein the control means further

15 includes means responsive to user initiated communications at the base unit for
establishing communications with the handset unit while said handset unit is in the
standby state, in response to said measured time period being less than the
predetermined first time period, the control means causing said first transmitter to
transmit a first header signal having a first period length, and in response to said

20 measured time period being greater than the predetermined first time period, the
control means causing said first transmitter to transmit a second header signal having
a second period length, said second period length of said second header signal being
greater than said first period length of said first header signal.

9. A method of communicating with a cordless telephone having a base
25 unit with a first transmitter and a first receiver, and a handset unit with a second
transmitter and a second receiver for respectively transmitting to the first receiver
and receiving from the first transmitter in the base unit, the method comprising the
steps of:
deactivating the second transmitter and reducing the on-time state of the
30 second receiver while the handset unit is located remote from the base unit and in a
standby state wherein no user initiated communications exists between the base unit
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In orde he timer circuit 129 in the base unit and the
tinmer c:]mm,tmlﬂmumlﬂmr handset unit respectively configure the base unit
and the Handset uhitsirr a tinmely nmanner, precision oscillators may be

enpl oyed in these tiner circuits. These pyecision oscillators insure that
the timer circuits both reach a 25 predeternined tine period, e.g., 24
hours, at exactly the sane tine. As an inexpensive alternative, however,

si npl.e non- p?fékﬁhsmfs‘émt,laa@ors may be enployed in these tiner circui ts.
To ensure proper oper:ﬁéasﬂﬁh%@ &ﬂa@éﬂﬁn@f&hﬂﬁ@tﬁsmaﬁd@a@dxd@wﬁtﬁlmﬂ ke

timer circuits, t time, selected for the ndset u t tchfromthe
shorter to t&’@ FaGHS%FtaEOWeWSPﬂ“FeW‘L ?Fgf’ﬁlpgr&sﬁm@ﬁ' occurs

Ihat Sr t han 3 détbﬁni‘nedfﬁ?!s dmefpelnoﬂhhe bee&avumg stép)mludmgﬂlxg gte plof Ionger

eader si of ex e r cirguit ase unit
is set su h ??&Fgﬁq{’@y‘l} gegoaﬁ%nmg CYF#"BEE?CP{@% rqnet?mF S&P%@Dﬁfhger
header si gnadff-ainiecstata pf thexsenariddeyeifer fona peedetetmined kieird tinre pexiod, mndtm 229 in

t he handset L he
shorter to t M%%?ﬁgg%ggr o‘*lﬁg ﬁédggﬁ%wt%}%ﬁﬂm ee?l@fe ours Thi s
guar ant ees tmodmsdtraﬁu@anggtﬂpnn ding the stepd n@mté@ungm‘rsacmmantt@ym e
appropri ate fq cycfif bé’tbv'%@n ﬁietcﬁnel'im%ta%dtt EBEhd fdte W HllecindIRREFeN | €

t he base _yni - . transitions romt e short to, the, | onger header
si gnal . iﬁus}ore\p&d mmafg Hexperied, mmoeéemﬁ?% #e used,

t he handset 4aid thiddirié péiwikabl e to clearly and reliably bridge across the
shorter header signal as well as the | onger header signal when the tine of
transition between these two header signals is not clearly defined.

10. The method pursuant to claim 9 further including the step of storing a

predetermined signal code in the base unit and the handset unit of the cordiess
telephone for transmission of said signal code between the base unit and the handset
15 unit in response to user initiated communications, the handset unit being
~ unresponsive to user initiated communication attempts by the base unit
unaccompanied by the signal code and remaining in the reduced on-time state, and
the base unit being unresponsive to user initiated communication attempts from the
handset unit unaccompanied by the signal code.

20 11. The method pursuant to claim 10 further including the steps of
transmitting the signal code from the first transmitter to the second receiver in
response to user initiated communications at the base unit; and

changing the state of the second receiver from a reduced on-time state to
a full-on operating state upon receipt of the coding signal.

25 . 12. The method pursuant to claim 11 further including the step of
changing the state of the second transmitter from a deactivated state to a full-on
operating state.

13. The method pursuant to claim 10 further including the step of
changing the second receiver from a reduced on-time state to a full-on operating
30 state in response to user initiated communications at the handset unit.

14. The method pursuant to claim 9 further ihcluding the step of
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5 handset unit turns on to a full operate node,
i.e ﬂ i||he base unit, fromthe alternating
pomer- both timer circuits 129 and 226 continue their

respectl ve counts in accurrul ating neasungd tinme and are not cleared. Thus,
al t hough the receiver in the handset unit may be activated by other
cordl ess tel ephones inits, receptjon rang&ttransmttl ng a 10, . nodul at ed

carrier on tes@blishing eeramupicatippswith the hagdset yait resporsivs-ousprimitiated any sour ce
of noise OCQ:BfrﬁmﬂﬁcaQionéB!&e%&fdﬂ:ﬂfwﬁxﬂ@%%ﬁ&setﬁﬁi@ﬁ1ﬁ@ﬁ§ﬁa:ﬁib§ﬂs!’aié iign” si gnal s

advant ageously do not. af f ect e tiner, Gi r 29 a 226. hown in
t he second trp%o%e @S r&ﬁ?"’&fedlt'—‘}@ P%‘"o‘{ib gﬁfel?‘e Wf‘e‘%ﬁ%ﬁﬁﬁmperi od
length 37 i q:emm,l thy establishingcstepricansing \saﬂdrﬁrs&temdmntdrm trdnshiit a firdt headeent .

223 in 1 e gl p g ARSEIR Bty wih Rbronk BN Boastitnd Rl o 0 1!

occurring O\bemgagrp@ten then tbrme&ctﬂhumﬂpﬁmt(ﬁmalpengd e catahhsbmg(stupg:aﬁsng

detecti ng t lﬂﬁm e Ry t he
receiver ‘ﬁ&a@é@ o?d seco%%sale&&“g Sl gna?/ﬁ%rgoq

t r ansni tted lmgth wmdmg@mwﬂmbbmgmt@dhwmd@vsgmosiﬂength this second
header signal is not detected, the control unit 220 in the handset unit
turns off the power to the recei ver for a power -of f cycl e having a period
| ength 39 of approxinmately 860 mlliseconds. After 860 mlliseconds have
el apsed, the receiver 223 is turned on once again by the control unit for
.detecting the signal header. If, at sone point after any power on-cycle of
t he handset..unit, the base unit 25 starts to transnmt the second header

signal, the handset unit receiver will turn on with another power-on cycle,
as illustrated by power-on cycle 38, intime to detect transm ssion of this
‘'second header signal. In order to insure that each transmtted header is

detected, the length of each power off-cycle for the receiver of the
handset

. This Sheet Has Been Replaced




unit .i s designed such that the second header signal bridges across two of
the second 30 |onger power-on cycles. Referring next to FIG 4 there is
shown a flow chart for illustrating the operation of the cordless tel ephone
with the desired functionality in adjustipng the power cycling of the
handset unit 20 between a first and a second power-up/power- down operating

process or progADSETIVEPOWERGECRINGRONA CORDIIRS RELEAONE 7. °
process is eAbstraet in step 41 where the timer 229 is |n|t|aI|zed Fromthis
Thelt i rat bover supi peuEaish Riskhile DRVE G oA My B e WA o o
deci si on 43 pdwerdn a hdedset unit sthien this Bnmmiecatedtmomﬁmhm asher;mtat_hba&etumml t is
base &L%Z@M?ﬁ@ﬁ@ 45 R A AofEd Beiog o (ke WAIEG natiles ubft i 11 11
determi nati oﬁhelst?mdbﬂ@ta§ or lesyuban lapredetpsmineddtine perind, thlsunmrqsid@smm nmode.
ot ot g, magRgYeribor ianblr IR ithides Radfafhelenash (il abule (V!

communi cat i n@d\/ﬁe@q‘f’“ﬂ&hy Bﬁﬁ“ﬁ?ﬁPenqubﬁo@ﬁ'@q%%‘épﬁeﬂméW@ﬂé’“f&tr}tfoansm tter
of the hands®inséiving batteryesdwete After beink i tHeaidiey statd for igfeater thaheth&VWAKE node.

wher e any0t  HEdesSatied Grgge dn&ttﬁsﬁmgﬁuqﬁé‘ce éﬁ%@ésa-@e AU RV BP LS art o
at zero ti rremoﬁtcmnganeqle Ait further redocesshy a scomdime pedod theh-time state of
the other internal circuitry for greater conservation of battery power.
Communications between the handset unit and the base unit is easily reestablished
by either one of these units irréspect_ive of the time that the handset unit has been in
15 the standby state.
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15 | f at decision 44 the:handset unit is not in the AWAKE node,
the process advances to decision 46 where a deternmination is made as to
whet her the tine accunmul ated on the tiner i's in excess of N hours,
illustratively described herein as 24 hours. If the time -accunul ated on the
timer is less than N hours, the process ﬂﬁturns to decision 42. If,
however, the tine accunmulated on the tiner is greater than 20 N hours, the
process advances to step 47 where the second power-up/ power-down node of
operating is selected. Fromstep 47, the process returns to the decision
43. Referring next to FIG 5, theréﬁis shown a flow chart illustrating the
operation of the Jase unit 10 with the desired functionality in selecting
either a first header signal or_a second header signal for transm ssion to
t he handset unit|. The 25 _seconi\wgider<3s;9al has a | ength consi derably
| onger than the [first header signal. 1==E§EE§$2PS inthis flow chart are
advant ageously provided by a process ¢r AUroUnNIRRS] d in RCG& contained in
, \ o

R QL e
control unit 12(0. The process is ente N QEFQF’ 129 in

the base unit is initialized. From st eavhaces o step 52
where the base unit is 30 configuredd Jr ' feader si gnal
to the handset unit. Fromstep 52, 24 : & {on 53
where a determination is nmade as to whether t 5 [

| ocated in the base charge cradle. If the han i he base

charge cradl e, tjhe process advances to deci si 54 wher 8Ng egfmi nation is
made as to whethler the handset unit is in theAWAKE node./Xhi
determ nation is| 35 easily nade in the base unit since a ni cati ons
by the handset while in the full operating node will ks '
unit. ~

1

FIG.




- 12 - Fromeither decision 53 or decision 54, the process advances to step
55 where any tine accunulated on the tiner is cleared and the timner
rrestarted at zero tine. Fromstep 55, the process returns to step 52. If at
deci sion 54 the handset unit is not in the AWAKE node, the 5 process
advances to decision 56 where a deterninag/(wnis made as to whether the
time accunul ated on the tiner is in excess of N hours. If the tine

accunmul ated on the tiner is less than N hours, the procegg regdrns to
decision 52. If, however, the tine accunulated on the ti @r i&greater than
N hours, the process advances to step 57 where the second headgr signal is
selected for transm ssion to the handsgt 10 wunit. From gep pA~ the
process returns to dquaion 53 where i{ continues to non{tgr mE?ther t he
handset unit is in the base charge cr nd to step 54| VEdefpd |

det erm nes whet her the handset unit is the AWAKE node| ®af|3dis ogger
nodi fi cations of this invention may be sorted to by thegerskidd eds™n the
art. By way of exanple, the cordlesg telfphone systen1de5‘rl eq 15 arlier

herein may be easily nDdiprd j 13l L third and eveplalfethth
power-of f cycle for the h set uni 5 power -of f cye¢l es hayi n
i ncreasingly |onger period th i il d be ¢onfiglired
to i nclude corregondi ng incre@asipngly r header signflsZor|us¢ wlth
the tinme dependerﬂ“‘vmer-off cy® s se d in the handset =@ni{. (&
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REPLACEMENT SHEETS SG - 13 - Cains: 1. A cordless tel ephone conpri sing:
a base unit with a first transmtter and a first receiver; a handset unit
with a second transmtter and a second receiver for 5 respectively
transmtting to the first receiver and receiving fromthe first transmtter
in the base unit; control neans for deacgiyating the second transmtter and
reducing an on-tinme state of the second receiver while the handset unit is
| ocated renote fromthe base unit and in a standby state wherein no user
initiated comunications exists 10 between the base unit and the handset
unit; and tinmer neans for nmeasuring a period of tinme for which said handset

unit is continually in the standby state, in responsejto sgd asured tine
period being |l ess than a predetermned first tinme perjod, tfhe control neans
deactivating the second transmtter and cycling betwepn thg on-tine state
and an off-tinme state of the second 15 receiver for ppre eterjmned third
time period, and in response to said neasured tinme pefiod Qdeing greater
than the predetermned first tine period, the contrek| meany dggctivating
the second transmtter and cycling between the on-tig§g st atje d the
off-tine state of the second receiver for a predetefd| ned flougdlh tine
period, said fourth tine period being greater than d thijr d=%|i re peri od.
20 2. The cordl ess tel ephone of claim 1 fgfher ijncEldi ng codi ng
means for storing a coding signal in the base unit &} the |haglset unit of
t he cordl ess tel ephone and for transm ssion betmeen§§1e bade B#it and the
handset unit
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I-n response to user initiated comunications, the handset unit being
unresponsive to user initiated communi cation attenpts by the base unit
unacconpani ed by the coding 25 signal and remaining in the reduced on-tine
state, and the base unit being unresponsive to user initiated conmmuni cation
attenpts fromthe handset unit unacconpanlﬁﬂ by the coding signal. 3. The
cordl ess tel ephone of claim2 wherein in response to user initiated
comuni cations at the gtgf t ugit, the second receiver changes froma
reduced on- 30 tine st ull -on operating state. 4. The cordl ess
t el ephone of claim 3 wherein the control neaniglm]veactlvgting t he second
transmtter and reducing the on-tine state of second kecei ver conpri ses
e

a conputer, the conputer -also redu0|ngE+Ls—ﬁﬂ4 : at-e—nhien t he

handset unit is in the standby state abd_ch ‘u- “ !.im”-cwloperating
state in response to dzer-rﬂrfrafed—ccnﬂunrearhq 5. .4he cordl ess
t el ephone of claim4 erein the secon : atively
responsive to the confuter in changing f m agmgﬁggd %t ate to a 5

full-on operating statle in response tolLusel ni cations at the
handset unit. 6. The qordl ess tel ephone4 claim, esponse to

user initiated comrunifcati ons at thq, ' {rangmtter
provides the coding sijgnal t d rQﬁﬁk CW@ aupon recz|pt of the
N

codi ng signal the secqnd recdi ver 10 ed of-tinme state

to a full-on operating st4dte.
1 HANDSET IN AWAKE MODE ? )
e 4

CLEAR AND N

RESTART TIMER 46
N0 TiviR ;E;_N' OURS 7D
4

47_[ SELECT SECOND POWER-UP
' POWER-DOWN MOD

FIG. 5
51

INITIALIZE TIMER

— 3
SELECT FIRST HEADER SIGNAL
FOR TRANSHISSION T0 HANDSET

33 v
CHARGE CRADLE ?

NG}
Ve TSCHANDSET TN AVAKE MOD_D
CLEAR AND "
RESTAR] TIMER | 55
. NO iR ?ESN. HOURS ”
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(. The cordi ess tel ephone of claim6 wherein in response to user initiated
communi cations at the base unit, the second transmtter changes from a
deactivated state to a full-on operating state. 8. The cordl ess tel ephone
of claim1l wherein the control means further 15 includes neans.responsive
to user initiated conmunications at the base unit for establishing

comuni cations with the handset unit while said handset unit is in the
standby state, ADAPTIVE'BOWERSEYCLING FORIAICORDIESOTEREPHONE s t han the
pr edet er m ng%p Lot time period, the control nmeans causing said first
transmtter nsmt a first header signal having a first period |ength,
and in response to shicardkss talephone ecbvudaséomprowdbmmwvgimfd:attetyan t he
predet erm Nowli 3 nantif8R uBR'WHRA this Ufis GOILER @ﬁ@&&%ﬂﬁ&ﬁ@%& et
transmtter ransmit a secon er SI g econ

| engt h, sai andiscpsiandbarstasel forewgpwnscd periad efém &@rh@dgﬂallmtbeung
greater t hagheSRindbl istatd foPTés £pteidiertlin é.fi&ﬂe%bﬁ&i tﬁ]?"i’xﬂﬁrre dddA

met hod of comunicatin cor ess t havi.ng a ase %5 un|t
with a firslow-payenmen mzamo‘ae {ing e@eéldyre?nvaanacgt%ﬁas@@l GFUTY th a

second trangdd EeH@émQ'BS’ aﬁrmﬁeﬁ&ﬂﬁb\éﬁfuﬁl@ﬁa{e@ﬁl@ﬁﬁi‘ intérn¥l élfc%it?fffdrt' ng to
trapsmtter. in the base

the first receiver and receivi
Unit. L he rEAGR EANR PES HAlter bepe i e sieadby st TR groR et b
t L anﬁ m Ej t erp:&d&eﬁmﬁuf; ing ﬁdﬂﬁdpﬂheﬂmﬁ?eﬁmﬁt ﬁomhuéshe reﬁdesmga@bw %ﬂe(rj bwhl l e
t he handset _unit .is romthe base unit .an y
st ate wher eW“ﬁ%"’EB@Pg? %‘fgﬂ{@ﬁ ﬁ?‘ﬁm’ %%PB‘?@"{S)PCEPé tl'Ef’ect‘ f‘ﬁ%&gase unit
the other internal circuitry for greater conservation of battery power.
Communications between the handset unit and the base unit is easily reestablished
by either one of these units irrespective of the time that the handset unit has been in

the standby state.

Fig. 1
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i -15- and the hand uring a period of tinme for which said.

handset untt is c inually in tHe |standby stat €} irmmm'r(smirs SG
s measured time perj e QUN 1998 tlhgn a predet er nji M@ Dekérigtiont: ipaBeddSl. k® Pagddne..
deactivating stepj ijncl uding the qtgp of 5 deactj \wOlAmE)he : %g&ng; to paged . (
transmitter and cyclTng DetwWeen.t hg orddrne stat Ma@ﬁ\ggﬁfph dE, SE@tpﬁged.
of the second recefver for a predetdrmined third [t igmapegsd0d péé% Nio
response teisifisd nMeasured tinme period being gregter than t hé pr e deterﬁ%ed

first time period, the deactivating step.includi|n eak G JUNi 1988
the second transm kt&rcordlessdslePhons COmPRISIE: t he q?&ﬁﬁ @M’gﬂ’ﬁ O A

off-tinme state of tdmsemnﬂw;egﬁgtmnﬁaeﬁmdgaﬁ@fgdabaﬁm ned fourth time

period, said fourth it rlo bei n reater th nsal hi time period.
10. The net hod pursat}}ﬁ?gg a’rﬁ E‘Pﬁ'ﬁﬁmﬂ "'a"gf)f 8f storing a
pr edet erdm raspetsivgl)m'ansnﬂmng mo thedfirktreesiveri andaaud:mhg frlomd:séirstmantmntert he
cordless t r transm ssion between the base unit and the handset
15 unit in response 'to user initiated comunications, the handset unit

bei ng unresponsi ve mgmbmpmﬁpmdm@mﬁm»mdmmm@dmsm base

uni t  unaccgipafy sesle BY tHe \RcdidiesdiverQtlche hafdset Mif 3 lbé‘atédl%xﬂdié’ffﬁﬁ%@” time
state, and the base _unit 3% 'gteu responsive, to user initiated comruni cation
attenpts f basgunftand i 3 standby, s l}ﬁﬁgﬂﬂ’ﬂ(ﬂ#@&‘ ?@@P@‘ﬁ%ﬂm’é&&lm 20

11. Th_qorrgabémcﬂ)ufgwﬁm} end the hanhdset ﬁm,_tdaar i ncludi ng the steps of '
Fecei ver i n°r eopon R utAge for MARERE A PEU o fBR povch sl o BEE T . ang
changi ng tiseontimiallydh thestamibyctate, ir casponse tbrsmhmnntdamb periadi beingst ate to

less than a predetermined first time period, the control means deactivating the second

transmitter and cycling between the on-time state and an off-time state of the second

15 receiver for a predetermined third time period, and in response to said measured time

period being greater than the predetermined first time period, the control means

deactivating the second transmitter and cycling between the on-time state and the

off-time state of the second receiver for a predetermined fourth time period, said

fourth time period being greater than said third time period.

20 2. The cordless telephone of claim 1 further including coding means for
storing a coding signal in the base unit and the handset unit of the cordless telephone
and for transmission between the base unit and the handset unit
in response to user initiated communications, the handset unit being unresponsive to
user initiated communication attempts by the base unit unaccompanied by the codmg

25 signal and] remmmng in the reduced on-time state, and the base unit being
"unresponsxve to user initiated communication attempts from the handset unit
_qnaccompamed by thc coding signal.

3. The cordless telephone of claim 2 wherein in response to user initiated
communications at the handset unit, the second receiver changes from a reduced on-
30 time state to a full-on operating state.

4. The cordless telephone of claim 3 wherein the control means for
deactivating the second transmitter and reducing the on-time state of the second
receiver comprises a computer, the computer also reducing its on-time state when the

I



a full-o ' upon recei pt of the coding si WLAQEMENT JF,ET

12. The wnmummgmmmo claim 11 further including tHe |step of changiing
‘the state*of Cthe stcond*transmitter froma deactivated sit gt e 19 JgNfEPH- dn
operating state. 13. The nethod pursuant to claim 10 furlt her including tihe
step of changing the second receiver flém a reduced on-tfj ne state to a
full-on operating 30 state in response to user initiated_comunications_at
the handsehaptief unidid in fHeStdiIbY SEtd atid>chaRking o & fdil-Gh Dperating gtard fc! udi ng t he
st ep- of -16- est abl.i shi commyni cati ons with the handset unit

r esponsi veSBOELP UFGT IuaLe %"W@aﬁ ons at the base unit while the

handset unit is in the standby state, in response to said neasured tine
peri'od being |ess ] ' . | ' .

est abl i shing step gcgﬁlgel %%&gggltgﬁﬁpré{%t?m%n%ﬁﬁgg%ﬁé@s#?‘%@ﬁ?st header
si gnal havbperatively responsive todh¢ eorgputer iarahanging &opoa deactivatedistaterteds ur ed ti ne
period kel pgr gi Sgé_rggnlﬁsélﬁt@ ih P&Ba.?slﬂe% Lsir thitatkd dohithurit4Hons &t tHaChanlidde

establ i shing ste I ng sal rst transmtter to transmt a second
header si gha¥- having a second period | ength, said second period | ength

bei ng greater than said first period length. 10 15. In a cordl ess tel ephone
I ncl udi ng a base I, wth a first transmjtter and a first recei,wer .and a
handset an; t w ¢ h & Thsisiless Elebfiens o tiaim b Srenmhs bo psef fitisted
respect i vetominunicatordstat tg Hase uhie, the fisst transmitter provides e eoding sighalao t he
first trangiclls ibiver and upon receipt of the coding signal the second receiver

10 changes from a reduced on-time state to a full-on operating state.

7. The cordless telephone of claim 6 wherein in response to user initiated
communications at the base unit, the second transmitter changes from a deactivated
state to a full-on operating state.

8. The cordless telephone of claim 1 wherein the control means further

15 includes means responsive to user initiated communications at the base unit for
establishing communications with the handset unit while said handset unit is in the .
standby state, in response to said measured time period being less than the
predetermined first time period, the control means causing said first transmitter to
transmit a first header signal having 2 first period length, and in response to said

20 measured time period being greater than the predetermined first time period, the
control means causing said first transmitter to transmit a second header signal having
a second period length, said second period length of said second header signal being
greater than said first period length of said first header signal.

9. A method of communicating with a cordless telephone ha(ring a base
25 unit with a first transmitter and a first receiver, and a handset unit with a second
transmitter and a second receiver for respectively transmitting to the first receiver
and receiving from the first transmitter in the base unit, the method comprising the
steps of: .
deactivating the second transmitter and reducing the on-time state of the
30 second receiver while the handset unit is located remote from the base unit and in a
standby state wherein no user initiated communications exists between the base unit



t he base unj nit conprising: 15 ED Rﬁﬂ\&ﬁ RS

deactivatin M%’eﬂa Elutﬁsmtter and reduci ng an \o F-state o

-second rece d remote fromthe base uhi a‘\rg R W08t
pet é,

state Wherel n no user initiated commnications exi st t he bakelunit
and the handset unit; and tiner neans f-ok5 measuri ng
whi ch said handset unit is 20 continually in the stlandby state

response to fditHe HRREL A bhd® period being less tha etermned first
time-period, the control peans dea ing.the second transmiter and
cycling between the FF3H4rRS °sl?°£’t°§°§ ‘aé? 8‘&‘! handsgtangs ¢ b

receiver formasnnassestmmwesbohku tocsaid m.snmdtﬁdepamﬂbmngmpthaaa to said

pertod. t he Esfrhace ik ol peAlE i BOREI DY BLONNS B SR L o1 "

cycling b8t vieactivatiog tire secord wansmitterapd:cycling betweemtheondime staterdnd agecond
recei ver forg :ﬂﬁ? Pmog period
bei ng great erﬁﬁ aﬁﬁgéﬁﬂﬁ%%ﬁﬁ%ﬁ%ﬁ%ﬁ%@ﬂiﬂ ﬁeﬁh&%‘ﬁy uni't 01! claim15

t = U

wher ei n sai dSRABSE 19 Saidmeprurad ime periqq being gregter thandhg frstdime ne

period. 17. pthad fedefitiviitg step ineludin} &s%%f%m&mme&er!od
is 24 hours. éB Th hands unit of claé&lé wher ej nfﬁ%lad ti nteans i s a
timer circui® cgghn tygen Wg onrtme, stats, an CEoR °%!v?}'ase uni t

with a fEOStfoiaprtﬂauf:hmbd&ndﬂmmepeuoismdfounhUmepenodbemggmwm
| said third time period.

10. The method pursuant to claim 9 further including the step of storing a
predetermined signal code in the base unit and the handset unit of the cordless
telephone for transmission between the base unit and the handset

15 unit in response to user initiated communications, the handset unit being
unresponsive to user initiated communication attempts by the base unit
‘unaccompanied by the signal code and remaining in the reduced on-time state, and
the base unit being unresponsive to user initiated communication attempts from the
handset unit unaccompanied by the signal code.

20 11. The method pursuant to claim 10 further including the steps of
transmitting the signal code from the first transmitter to the second receiver in
response to user initiated communications at the base unit; and

changing the state of the second receiver from a reduced on-time state to
a full-on operating state upon receipt of the coding signal.

25 : 12. The method pursuant to claim 11 further including the step of
changing the state of the second transmitter from a deactivated state to a full-on

operating state.

13. The method pursuant to claim 10 further including the step of
changing the second receiver from a reduced on-time state to a full-on operating
30 state in response to user it_litiated communications at the handset unit.

14. The method pursuant to claim 9 further including the step of



first receiver and a handset unit with a second transm

tiec.and

recei ver for nsmtting to the firsteahecais i-#“"é‘»né" I Vi ng
fromthe fi rmnmﬂuﬂ"ﬁ“mn"n t he base unit, the b K“ﬁ_ﬁ% prisiing. 5
ti mer neans for freasur nd a*period of time for whic i iY is
continually in a standby state, said handset unit bei

state while located renote fromthe base unit and ' ted

conmruni cati ons exi sts between the base-uhét-and the
control neans responsive to user initiated comuni.cagi e base unit
for 10 establishing comunications with the handset unit while the handset

unit IS 1N Chapaiai Sonihdication ¥R PHES Rardlers 3| PRponwd tbi fer PRIdiAE
being less than a_predetermned first tinme period, the control neans |
causi ng sai GORYIURICAtioRs, ahithe Baser wpit weplethe handsef qithisanethessiapdby $@toi iy a
;Irtra; elroe'[ Ihg(r%eil.ﬁﬂ&t Ebetstlziémqtrl ' ngﬂst%nlﬁ?g?n?l@ b%ﬁigglfﬁgﬁ?{tﬁg cont rrgﬁiédogflﬁqggsi ng
said 15 i rp§¥‘°$’r s‘?ﬁqﬁ’? %Pr%ﬂlﬂéwgtsagiegg%é%lsﬂmetf’ teqnspaty aﬁﬁ% ﬁif gr
s_econld Ee_ri Signhbhotilg ?ﬁ'ﬁét(i)eﬁi_egmmf_ e.nd@l_réspmlmho edid measured cimeip étknﬂwinh g

si gnal being _greater an, sai .per i 0 . saj ir
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second headdéranSQittegtgrtadnsingt 4 weecondabeatlemsignal baving pesecondl pemiogt tength, ssaidd

first headeregi . éngﬂi 14 thhn 94i ilgp[n].,- g\%@ﬁei n sai d neasured
time peri Odsl S gg’% 8835. geing%z&base u%{lg?{g C aiar% wherein said tiner

means i 90 timer circuit. 25 23. A method of communicating with a cordl ess

t el ephone havi ng 13, PRa&okdléds télephor iﬁélﬁ_&ﬁxgtarﬁdaé Rinfttveith & FEstardrshdter’ 164 Ver .
and a hands&lrftum t. wth, a_second trapnsmtier, and a secgnd recei ver far

respect i vel Y TRAEINGT: #1ich¢) bppdsehuny ity a second reansmter 4nd & $repgd recerver Jor

respectively transmitting to the first receiver and receiving from the first transmitter in
the base unit, the handset unit comprising:

15 control means for deactivating the second transmitter and reducing an on-time
state of the second receiver while located remote from the base unit and in a standby
state wherein no user initiated communications exists between the base unit and the
handset unit; and , ;

timer means for measuring a period of time for which said handset unit is

Q

20 continually in the standby state, in response to said measured time period being less
than a predetermined first time period, the control means deactivating the second
transmitter and cycling between the on-time state and an off-time state of the second
receiver for a predetermined third time period, and in response to said measured time
period being greater than the predetermined first time period, the control means

25 deactivating the second transmitter and cycling between the on-time state and the off-

' time state of the second receiver for a predetermined fourth time period, said fourth
time period being greater than said third time period.

16, The handset unit of claim 15 wherein said fourth time period is twice as
30 long as said third time period.

17. The handset unit of claim 15 wherein said measured time period is 24 hours.

18, The handset unit of claim 15 wherein said timer means is a timer circuit.
35
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and an off-tine state of thesc regei ver, for a ﬁﬁ mned third tine

peri od, - anoFeFPFcFlﬁ%lﬁémgn%tBn%Q Bertqnﬁéeffé\"?’% ISt ERSEUUSTHA t he
pr edet er m nge bﬁsdﬁmttmmamodompmngieact I vating step deact Ivating the 5
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sai d measurtbel basenenipand ﬂu hapdset ugisaad 15 26. The nethod pursuant
to claim 23 wher&nfof flednd F¥BonsiRARDSuses iftidtbdomaiunfcatiéns at the base unit for
10 establishing communications with the handset unit while the handset unit is in the
standby state, in response to said measured time pei'iod being less than a predetermined
first time period, the control means causing said first transmitter to transmit a first
header signal having a first period length, and in response to said measured time period
being greater than the predetermined first time period, the control means causing said
15 first transmitter to transmit a second header signal having a second period length, said
second period length of said second header signal being greater than said first period
length of said first header signal.

20. The base unit of claim 19 wherein said period length of said second header
20 signal is twice as long as said period length of said first header signal.

_21. The base unit of claim 19 whereii] said measured time period is 24 hours.

22. The base unit of claim 19 wherein said timer means is a timer circuit.

25
_23. A method of communicating with a cordless telephone having a base unit
with a first transmitter and a first receiver, and a handset unit with a second transmitter
and a second receiver for respectively transmitting to the first receiver and receiving
from the first transmitter in the base unit, the method comprising the steps of :
30 . deactivating the second transmitter and reducing an on-time state of the second

receiver while located remote from the base unit and in a standby state wherein no user
initiated communications exists between the base unit and the handset unit; and

measuring a period of time for which said handset unit is continually in the

standby state, in response to said measured time period being less than a predetermined

35 first time period, the deactivating step deactivating the second transmitter and cycling
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| ength. 35 28. The method pursuant to claim27 wherein said period
length of said momé methodjp%rsuaﬂ%cmmﬁwwreﬁ sdit f6 8t BimeOPMiodSis TWicd
period | ength of~—said erst header- si gnal . . The nethod pursuant to claim

27 wher¥f n @dpﬁgﬁéﬁ%lgr% {imaperiad: od s 24 hours

_25. The method pursuant to claim 23 wherein said measured time period is 24
hours.

15 26. The method pursuant to claim 23 wherein said timer means is a timer
circuit.

_27. A method of communicating with a cordless telephone having a base unit
_ with a first transmitter and a first receiver, and a handset unit with a second transmitter
20 and a second receiver for respectively transmitting to the first receiver and receiving
from the first transmitter in the base unit, the method comprising the steps of :
measuring in the base unit a period of time for which said handset unit is
continually in a standby state, said handset unit being in the standby state while located
remote from the base unit and while no user initiated communications exists between
25 the base unit and the handset unit; and
establishing communications with the handset unit responsive to user initiated
communications at the base unit while the handset unit is in the standby state, in
response to said measured time period being less than a predetermined first time period,
the establishing step causing said first transmitter to transmit a first header signal
30 having a first period length, and in response to said measured time period being greater
than the predetermined first time period, the establishing step causing said first
transmitter to transmit a second header signal having a second period length, said
second period length being greater than said first period length.

35 _28. The method pursuant to claim 27 wherein said period length of said second
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header signal is twice as long as said period length of said first header signal.

29. The method pursuant to claim 27 wherein said measured time period is 24
hours.

30. The method pursuant to claim 27 wherein said timer means is a timer
circuit.



