COVPUTER- CONTROLLED CORDLESS TELEPHONE Background of the Invention

2187065 1. Technical Field This invention relates to cordl ess tel ephones
and more particularly to a 5 cordless tel ephone enploying a conputer for
providing increased functionality and _for extending the useful battery life
of such tel ephone. 2. Description of “ffe Prior Art A typi cal cordl ess
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In the operation of a typical cordless telephoﬁe handset unit in

20 originating and receiving a call, the receiver of the handset unit normally
remains in a 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

25 telephone lines so as to enable 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 onto the telephone lines. If an incoming telephone ringing
signal is sensed by the b_ase unit, reflecting an incoming call, the base unit, in
turn, transmits this ringing signal to the handset unit where it is detected by



5 arrangenents in the known art have resorted to installing an auxiliary
or paging type ringer extension associated with the base unit or another
part of the |ocal tel ephone station where |ocal |ine power is.avail able.
Thus when an incom ng tel ephone ringdng signal is noted on the ri nger
extension, the user of the handset unit activates the power-on sw tch of
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the base unit detects an audlo tone of 3KHz that is transmitted from the

handset unit to the base umt for initiating a call from the handset unit.
W’hﬂe this type of arrangement reduces power consumptnon in cordless
25 telephone handset units and. extends battery life, it is quite susceptible to radio. u
frequency (RF) 1nterference in communications between the handset unit and
the base unit. In the handset umt e. g., the receiver is activated by the
reception of a modulated carrier and is, therefore, subject to false activation
signals possibly due to other cordlese telephones in its reception range
30 transmitting a modulated carner on the frequency to which the recelver is then
tuned, or any source of noise occurring at this carrier frequency In
communications from the base unit to the handset unit, the arrangement also
does not allow for functionality other than the base unit providing a ringing
signal to the handset unit.
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handset unit transmtting the nodul at ed carrier si gnal. O her 5 handset
uni ts bel.onging to other cordl ess tel ephone owners in the reception range
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20 According to the present invention there is provided a
cordless telephone comprising: a base unit for connection to a
telephone 1ine, the base unit including a first transmitter and a
‘first receiver for respectively transmitting signals to and
receiving signals from a handset unit associated with the base unit;

25 a handset unit with a second transmitter and a second receiver for

\v/ respectively transmitting the signals to the first recefver and

receiving the signals from the first transmitter in the base unit;
control means for deactivating the second transmitter and reducing
the on-time state of both the second receiver and computing means

30 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 and the handset unit; and coding means for
storing in the base unit and the handset unit of the cordliess
telephone, the coding means comprising a plurality of signaling

35 codes which include a common security code for establishing



signaling codes being transmtted as frequency shift signals between the
base unit and the handset unit in response to the presence of user .
initiated comruni cati ons while the handset unit is located 5 | renote Tron1,'
the base unit, the handset unit being unresponsive to user initiated .
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be in the "power-up/power-down" mode. The handset unit resides in
this state while not being used by a user in communicating with the
20 base unit. Power to other non-essentfal circuitry in the
handset unit is turned completely off during this state.
Duriﬁg the power-Up/power4down mode of operation, multiple
events can cause the computer to turn on to a full operating mode
from the alternating power-up/power-down mode. A key depression on
25 the handset unit, detection of a'digital]y formatted RF signal
transmitted from the base unit, and the handset unit being cradled o/
in the base unit for7¢hargihg, are all events which cause the
computer to turn on to and remain in the full operating mode until

30
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5 (FSK) signals and includes a data field. This data field may be in the
formof either conmmand opcode data or dial digit data, thereby allow ng for
many di fferent commands or functions. The nessage format al so includes a
synchroni zi ng signal that inmediately grecedes the data field. Three opcode
commands or functions incorporated into the cordless 10 tel ephone system
and providing increased functionality are ring-on. ring-off and page. The
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appended draw ng in which:

unit and the handset unit are established first through interpretation of the
20 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 changing the handset unit from the
alternating povs'er-up/pdu'er-dovs'n mode to the 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 hardset unit. The

(1)

security code identifies the transmitting base unit as being the correct base unit
to which the handset unit should respond. All other signals received on this
frequency without a security code that the handset unit recognizes are ignored,
and the handset unit remains in the power-up/power-down mode of operation.

30 This common security code is also included in any transmission of the FSK
sigﬁals from the handset unit to the base unit and must similarly identify the
bandset unit as being the correct handset unit to which the base unit should
respond; '



5 FIG 1 is a functional block representation of a cordless

t el ephone handset unit incorporated in a cordless tel ephone system of an,
enbodi ment of the present invention, FIG 2 is a timng diagramfor |
‘illustrating the power cycling oper atlé)n of the cordless tel ephone system -
in accordance with the 10 enbodi neit® 6f the invention; FIGS. 3, 4 and 9
depi ct f | oBridfaPescribtio pfitthegDeawingof t he processing perforrred by the
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-6 - unit and the base unit; )
- 'FIG. 6 depicts flow charts illustrating some of the processing | -\-i
performed by circuitry of a base unit in a cordless telephone system
as related to usage, cancellation and restoration of the power-up
20 command header for enhanced ring performance of the handset unit;
FIG. 7 depicts flow charts illustrating automatic mode
selection functions embodied in the invention; and
FIG. 8 shows an arrangement that provides enhanced performance
for receiver circuitry of handset units having large stabilization
25 times in the power-up processing operation. .
Detailed Description o : o’
- Referring now:to FIG. 1 of the drawing, there is shown a
general block diagram of certain select circuitry of a cordless
telephone handset unit that provides increased functionaiity and
30  incorporates a power cycling arrangement operative in accordance
with the principles of the present invention. Eiements in the
handset unit include a microcomputer 10, radio transmitter 11 and a
radio receiver 12. Microcomputers are commercialiy avaiiable A
microcomputer commercially available from Nationa) Semiconductor
35 Corporation as Part No. COP420C may be used for microcomputer 10
with the proper programming. The transmitter 11 and receiver 12 are
conventionally '




ehployed in cordless tel ephones and are used for respectively transmtting
signals to and receiving signals froman associ ated base unit (not shown).
Such a radio transmitter, radio receiver and nicroconputer as shown in FIG
1 are simlarly enployed in the base._ypit. Power for the transmtter 11 and
S receiver 12 is controlled by the mcroconputer 10, but independently so
~that each may be turned on either separately or in conbination by the
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One such 2@pcoderatempoger 10 wakes up and, in turn, turns on the receiver 12 for
determining if a RF signal is being transmitted from the base unit. If not, the
microcomputer 10 again turns off power to the receiver 12 and to itself. This
low power operating mode continues as long as an RF signal is not transmitted

_ from the base unit. If an RF signal is being transmitted from the base unit, this
\_/ 25 signal is coupled to the microcomputer 10 from the receiver 12 over a receive
data line 16. If the microcomputer 10 detects a FSK signal from the base unit,
the microcomputer continues to enable the receiver 12 beyond its normal ON
time in order to look for a synchronization signal and an opcode in the RF
signal received from the base unit. If the opcode is received, the
30 microcomputer 10 acts appropriately thereupon.

Multlple opcodes transmitted by the base unit and recelved by the
receiver in the associated handset unit causes both the receiver 12 and _
mlcrocomputer 10 to remain on for the tlme necessary to complete a function or
execute a command required by the received opcode. One such opcode may be



-7 - a page conmmand (opcode 6 hex), whereby upon receipt, the handset unit
creates an alerting signal. The m croconputer 10 and receiver 12 renain,
awake for the duration of this signal. Reference to the Table, shown in FIG.
5 for this and ot her opcode values is suggested. 5 Anot her opcode -
recei vabl e by the handset unit fromfhe base unit is a ring-on signal
(opcode 2 hex) wherein the m croconputer 10 renai ns awake and keeps the

Cporat i on' ot PREGERERARY (oRicde b BeEh ihersBy oo tevsilodbe andRQoRRisIoRigs
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base unit can take place t roulglgh_ -b‘iajétery charge contacts (not s ownéi(t en
15 exi st nd“i%f@Peslﬁ’é?lmé’@ﬁ? ¢ 2 Hex) hereihthe micesompIter 19 remrine aakeand t o

-use the hgu@ipg t??ikc$iWeﬁ12ahhn. bifiltcteﬁdmﬁr?in tbw@rfmlﬁi@eix&rﬁﬁsh%igriﬁ?iﬁg |
corresponail n u n el er, or , ese, teat ures SQ.o0verrjaes €, NQIL A
andoy T omehalEr ORsremionref HnShdsel it i detorsn to bt Ghyons BiderEbes H ne
but t ons on gresteredgiail 12Gerdzareis ahawikh reference to F#G. 60 provi de a const ant
hi gh [ eygl sign }sGI O QF . whi i n e scans
t he keyipl)(gd 13 tgfﬁé? g?%)é\vgew%r%\%éy%\%gg%gﬁé _(]ah%n%%r gj glitnfso?‘;e?{{gdgélmg%tnabl e
features avhelhandsebmnihis Riagpddntsthe masing, teasde in thediast naite bethier o
| nt er comuRheRhi-eNthd KNP tilker Nandlsettsaifiessilb tbhaiticw an?b?)ﬁgﬂfﬁgt# ot ™

feature is a channel change gut ton agtlvatﬁal e gy the user o )

uni t wit hodRiCRRSRMRBUEY }PRthebhAR eXcharee pheatmhatreen hbe bandeetiynit sade
unit. ' Whembase aiidnireh takangdecd shaghresttoAcohEge onheitsnot sh6RE) then

i nterference tEic'tElﬁr btgfo,re initiating a call or while a call is in
progr es®® teF’rEs Hanndr %&ﬁﬁ@‘ button on the handset unit is activated. TR
sends the opcoddfAbeeasersifidha dondi@ss telephomddesires ta @se the hantbet s én wan|

which in t%n(,qg&éﬁé%?ér gaggﬁng%%%ﬁséﬁg%ﬁg%&%@g;&g&%@ﬁ{%ﬁ%} i'@flhtex(-) of

*

transnitters and receivers. andset_u ase ‘un
next RF chihpeq featnies alspoueriides the parmakstapdby lewypeweropemtingmody of
channel to thedlalsef ualiNPaishim tithbeofilid Buttiisi sttt R kaysad 131 cauBéOgHeesS. |

20 wakeup timer to_p'rc_n:'ide- a constant high level signal to go to the
microcomputer 10,'wh_i<_:h, in turn, then scans the keypad 13 to determine which
key was pushed. _ ' _

| ‘Certain of the se]ec_téble features available on the keypad 13 are provided
to facilitate be_tter_ihtércommunicatioﬂs between the handset and base units.

25 One such feature is a channel change button activatable by the user of the
handset unit without having to return and cradle the handset unit into the base
unit. When a chanhel__ change is deSired_ because of noise or othe_i- interference,
either before initiatiﬁg a call or while a call is in progress, the channel change
button on the handset unit is activated. This sends the.o'pc'o.de'A hex, shown in

30 the table in FIG. 5, to the base unit which in turn activates _an_RF channel
change éequencé_ to move the tra_nsmitte_rs and receivers of both the handset-
unit and base unit to the next RF channel. Thus a user of the Iiandset unit
may move_dff a noisy channel to a clearer channel, all the while cdntinuing a
call in progress. ' .



-8 - Oher feature inprovenents are enbodied in the invention to anticipate
the state that is expected to be requested by a user under certain
cqndltlons and to automatically place the handset unit in such predicted
state€ w t hout Vi ti ng for a user command. These are discussed in greater
detail later herein ' 5 and with réf%rence to FIG 7. Referring next to
FIG 2, there is shown the timng diagramfor illustrating the operation of

the cordless tel epbﬂ’h%r%é%‘ﬁg‘xhi}r%@ﬁﬁ%ﬂté"&e' &ﬁhgéi%?gtnf C'E:'vg$ﬁ8ht%rﬁlﬂ¢cn?6?e
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21 bit (36.7 seq dat a a fi.el ed
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dat \a\[/conprl se a 16metfosnmmrfbryrmsdﬁssmn4>f thletREpﬁ&é&g&nbletm&hr‘ﬂieebE{E&lt |
parity bit e dlnformatl n
codes, except %%@gﬁg@nﬁgﬁﬁm% v ﬁqgg}%gfp% 5 °f3§g él‘ﬁ“t > BrestaRs: & Q?
digit data f |€16dem€®1mn@ﬂ'a@€dam1bkt be hkeedrm n@,edlby tthe dagé mmexmaaus |t'oypmfnhe

a 4-bit rgqpr egSRANOM8fadedGn THER LR APy gdd?] @-6erale Qﬁ%gdel‘?éh st

I ndi cat,e that, dja ata_is QOI’lt I'ne |n and SII’] arity
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Lhe recei ver insxgeaxétgﬁgfcﬁlg%é Bydesal sw&%rllsg§ Sdthelfly Lhe base

unit. If he c 0CcO in the handset
he data field may be comprised of elther command opcode data or dial

digit data. The 21 bits of the opcode data comprise a 16 bit security code, a 4-
bit opcode and a single EVEN parity bit. The opcode data field comprises the
digital command information codes, except those containing dial dlglt data.

-/ 25 The 21 bits of the dial digit data field are comprised of the leading 12 bits of the
security code, a 4-bit representation 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. Reference to the table shown in FIG. 5 is recommended for an
illustration of the functions obtamable through inclusion of the appropriate
30 codes in the transmitted data field.
~ As shown in FIG. 2, power to the receiver in the handset unit is provided
over the time period of approx1mately 16 milliseconds as shown by pulse 21.
During this period the receiver 12 is turned on to detect a header transmitted
by the base unit. If a header is not detected, the microcomputer in the handset



unit turns the power to the receiver off for a period length 24 of 500
mlliseconds and then on again for another 16 mlliseconds. This on and off
period is repeated for each power cycle. If after the power-gn period 21 of ,
the power cycle, the base unit starts to transmt a header wWithits nor, el
period 5 length (575 mlliseconds),-ghe mcroconputer will turn on the
handset receiver for the 16 mlliseconds tinme period as shown by pul se 23
intime to detect transm ssion of this header. I.n order to insure that each
transnit t euniados the peoverciocthe raseivies offt foros periedJength 34 of 58Pi od for the
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the talk Okopending U. S. application "Security Arrangement for Cordless Telephone
~ System” by R. E. Anglikowski et al., Serial Number 718,037, filed on March 29,
1985. There is no need for power cycling in the normal in-cradle main loop,
because the handset is cradled and the battery is charged directly t.hrough
25 mating contacts found on the base and handset umts
If it is found by the process in decision 301 that the handset unit is not
in the cradle, a decxsxon needs to be made as to whether to cycle the power or
not. Decxsxons 303 through 307 provide the criteria for making this decision. In
decision 303, a determination is made as to _whether the handset unit is in the
30 standby state wherein no communications is then 6ccurr’ing or expected to occur
with the base unit. If not in the sta.ndby state, the process advances to step 308
which is the normal out—of-cradle main loop state wherein the handset unit is
fully operational and p_ower c¢ycling does not take place. Examples of when the
handset is in this state are when the cordless telephone is in the talk or

o/



-10- intercomnodes. If it is determ ned in decision 303 that the handset
unit is i.n the standby state, the process advances to decision 304 wherein
it. s noted in menory whenever the handset unit has previously transmtted
‘a command to the base 5 unit and is then awaiting an acknow edge code to be
returned fromthe base unit. If at thilddecision, the process deternines
that the handset unit is awaiting an acknow edge code, the process advances
to the step %)% 1? g £ power in the handset unit remains on. This
acknow edge code € received within 200 mlliseconds fromthe tine the
command was t ransrifitt isddetermive dirs dedisionrdas tl(athélevhamwmm:sxm the st.andbv
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m croconput er enters a
receiver circuitry elther turns on or is kept turned on. If not, the process

advances to decision 307 wherein a decision is made as to whether a ring time-
-out process that is executed at the base unit is being executed. This process is
described later herein and illustrated in FIG. 6. If the ring time-out active
process is active, the process of this routine advances to step 308. If the ring
time-out active process is not active, this process advances to step 309, the
‘power up/power down processing step which is described in greater detail
herein and illustrated in FIGs. 4A and 4B. When the processing is completed at
either steps 302, 308 or 309, this routine is exited. _
30 FIGs. 4A and 9 are flow charts illustrating in greater detail the power-
up /power-down processing step 309 shown in FIG. 3. The routine for this
processing step is entered at step 402 wherein the microcomputer in the handset
unit turns off all the power in the handset unit except that to the wakeup
timer. At step 403 the microcomputer enters a sleep mode, turns its own clock



of f for power conservation, and remains in such state until an external
timer in step 404 autonatlcally wakes it up after 500 m|liseconds. An
alternate way for the mcroconmputer to wake up is by a user of the handset .,
unit to either push a key thereon or_ cradle the handset unit as in step,
405." 5 Once the nicroconputéﬂlrs awakened, it turns on the receiver
in step 406 and then the process advances to decision 407 where it is
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step 410. Once this function is accomplished, the routine is exited.
If no key on the handset unit was pushed, the process advances to
~decision 411 where it is determined if the handset unit was cradled. If so, the
25 process goes to step 302 in FIG. 3 where it is placed in the normal in-cradle o/
main loop. If the handset was not cradled, the process advances to step 412 _
where it waits ten milliseconds to allow the receiver circuitry to stabilize. |
After the stabilization period, the process looks for a header signal in step
413 and determines if the header is valid in decision 414. If a valid header is not
30 detected after 16 milliseconds, the routine is exited. If a valid header is
detected at decision 414, the process looks for a valid synchronization signal in
step 415 and determines if the synchronization signal is valid in decision 416. If
a valid:synchronization signal is received at decision 416, the process then
causes the microcomputer to check for and read the security code at decision



-"12- 417. 1f the received security code'is'different fromthe one that the
handset unit is then using, decision 417 causes the process to exit the
routine, the assunption being nade, that another cordl ess tel ephone base

unlt transmtted the synchronization signal and data field. 5 If a
header was détected in decision 414 bd2-no valid synchronization signal
fol lowed it as determ ned by decision 416, then the process wll continue
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if the ring heebeengletegied by shé@miorpoomplteed, the microcomputer 10 transmits

20 the same opcode (ring on acknowledge) to the base unit, indicating that it has
received the ring-on command and will remain awake for at least 6.5 seconds.

- The base unit receives a ring-on acknowledge command for each ring-on'
command received at the handset unit and does not transmit a header (series of
alternating marks and spaces) for any subsequent ring-on command after
receiving this acknowledge command.

Included in the base unit is a timer which expires 6.5 seconds after each
ring-on opcode transmission. - If the timer expires before the next ring-on
acknowledge code is received from the handset unit, the base unit assumes that
the handset unit has missed the ring-on command and returned to the power

30 cycling mode. The base unit then restores the header usage for the next ring-on

command. The header is not transmitted with the ring-off commands inasmuch
as the handset unit will remain awake if the ring alerting signal is being
produced.



- 13 - The ability to progrannatlcally di sabl e the header usage (after the
first ring signal) allows the base unit to precisely synchroni ze the
ring-alerting signal of the handset unit, with any other ringing telephones
on the prem ses. When the transmt hggder or preanble is included in the
ring-on command 5 transmi ssion, actadfion of the ring-alerting signal at

t he handset unit cannot begin until the command is conpletely received.
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oo oS BBRBRCE s o Br R B F B IEC S 0 e B2 WETE LN e
vi a the RF signalhe Foutinetiegnsdizd athstepoili whetesn eitig-on.and ring-off signals are
20 provided in response to the ringing voltage being applied and being removed
from the tip and ring lines. The process next advances to decision 602 where
the ring-off signal provided by step 601 is detected. If the ring-off signal is
detected, a ring-off command is transmitted to the handset unit to turn its
acoustic sounder off. In this.instance, the process advances to decision 603
25 where it is determined whether the handset is in or out of the cradle. If the (Y
handset is in the cradle; the process advances to decision 604 where the
command for turning off the acoustic sounder is transmitted over the battery
charge contacts then connecting the base unit and handset unit. From
step 604, the routine is exited.. If the handset unit is out of the cradle, the
30 - process advances to step 612 where the command for turning off the acoustic
sounder in the handset is transmitted via the RF signal. From step 612, the '
routine is exited. '



- 14 - Referring once again to decision 602, if the ring-off signal is not
detected, the process advances to decision 605 where a ring-on signal
provided by step, 601 is detected. If the ring-on signal is not detected,
deci’si on 605 causes the process to exiq, the routine. If the ring-on S|gnal
is detected, however, a ring-on 5 conmeand must be transmitted to the
handset unit to turn its acoustic sounder on. The process next advances to

deci si on 606 wher €Réf@ﬁnﬁg Imﬁ:e hgkinth de&igionos0Nfif §h5ri%%0&m(§§%]ﬂa$ i$hat uesbetand
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s_tep 609 and transmits the header as if this were the first ringing signal received
by the base unit. If in decision 610, it is determined that th_e.ring—acknowledge
signal from the handset unit has been received, then the header is not required,
(N 25 and the process advances to step 612 where just the ring-on command is .
. transmitted via the RF signal. The routine is then exited until the next ring-on
or ring-off signal is detected.-
As earlier indicated, additional feature improvements are embodxed in the
. invention to antxclpate the state that is expected to be requested by a user
30 under certain conditions and to automatically place the handset unit in such
predicted state without waiting for a user command. For example, if the
handset unit was previously in the TALK state when érﬁdled, the base unit
initiates a talk command sequence (opcode = 9 hex) when the handset unit is
-uncradled to place the cordless telephone set automatically in the TALK state.



This is possible since the base unit is arranged to renenber the state of
the handset unit just prior to the tinme that the handset unit is placed in
the .cradle on the base unit. This feature allows a user to operate the
cordl ess tel ephone set as if it were a nornmal tel ephone set. Tel ephone |
calls are terminated and dial 5 tomeldecalled by respectively cradling and
uncradling the handset Anot her rel ated operation at the base unit al so
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conver git?l g%&a\lﬁﬂ\s Eﬁlk 41?%% rlﬁfet ﬁgﬂtﬁ%\i/\s/etc %ﬁ%{f?hgféﬂg%tgghe cordl ess
t el ephone systerHf &htz dramdset unjt msmc&tlastha tallIstertedormpdiatelyi prion to i being
cradled, the process advances to decision 703 where it is determined if the ring

time-out active process described in FIG. 6 is active (handset unit is ringing or
between rings). If so, then it is assumed that there is a ringing signal present at -
25 the base unit_and that when the handset unit is lifted from the cradle, the user
desires to answer that ring and so the process advances to step 704 after the
handset is lifted. Again when the process advances to step 705, an RF
command is sent to the handset unit to place it in the talk state. If when the
"handset is lifted, however, there is no ring time-out active process then being
30 executed, the automatic-talk routine is exited. ' |
Another automatic state control feature is provided to protect the user
from inadx‘érteﬁtly dropping a télej;hone call if the intercom state is requested
" during a telephone conversation. As depicted in the flow chart B of FIG. 7, the
cordless telephone system automatically initiates a “hold" condition if it is in



- 16 - the TALK state when the intercomstate is requested. Once the

i ntercom conversation between the base unit and handset unit is over, the
yser then. returns to the tel ephone call by sinply depressing the TALK
butt'on to renmove the "hold" conditio 5 Wth reference to flow chart B
of FIG 7, the routine is entered at ep 710 where reception of an
intercomrequest is provided. Once the intercomrequest is received,, the

process advaReESALK k¢t Séivh tHelindercdin d@&'edsse&mw@r & i}fwﬁsﬁco&ﬁ“ t was

in the talk state at th intercomyrye S recel yved.
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Referring now to FIG. 8 there is shown an arrangement that provides
enhanced performance for receiver circuitry of handset units having large
_stabilization times in the power-up processing operation.
_ It is recognized that certain types of data recovery circuits may not
—/ 25 stabilize quickly enough after being activated to correctly recover data within
the timing constraints described herein. More specifically, although the receiver
may be properly demodulating data b,fter_ a 10 milliseconds waiting time, the
data recovery circuit may have an AC coupled threshold that could take much
longer than 10 milliseconds to stabilize.

30 : The AC threshold in a data recovery circuit is provided for tracking the
digital data being received, and adjusts the DC level in the recovery circuit to
the average, or center of the received data. The actual data is then compared
to this tracking threshold to determine if the data is above or below the
threshold. If the data is above the threshold, a high DC level output is provided



threshold. If the data is above the 'thréshold a high DC | evel output is

.provi ded - 17 - fromthe data recovery circuit. If the data is below the
threshold, a |l ow DC voltage | evel output is provided. Line 801 in FIG 8
provides an illustration of how the threshold may take a relatively |ong
time to adjust to the data output f+d¥-a receiver 810 associate 5.with a
handset unit. In this illustration, the threshold reaches its optlrrumlevel

af t.er about_30 .milliseconds. I} is desiyabl.e to | eave, t he recej ver. turned
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In the operation of the tmo—step process, once a valid high level, e.g. 802,
of the header is detected, the microprocessor 812 remains on for another 20
| milliseconds, and at that time looks for three consecutive valid levels 806, 807
20 and 808 (either two highs and one low as illustrated or two lows and one high).
 If a valid high level is not seen within the first 16 milliseconds, the
microprocessor 812 decides that a header is not being transmitted and remains
in the power cycling state by turning the receiver 810, the data recovery
circuit 811 and itself off until the next pcwer-on period occurs. After a total of
25 only 16 mllhseconds, therefore, a decision is made as to whether a header is
likely to be present, even though the data recovery clrcult may not have
completely stablllzed within this period.

e



1. A cordless tel ephone conprising: a base unit for connection to a
tel ephone line, the base unit including a first transmtter and a first
receiver for respectively transmtting signals to and receiving signals
from a.handset unit associated with the base unit; 5 a handset
unit with a second transmtter (11) and a second receiver (12) for
respectively transmtting the signals to the first receiver and receiving
the signals fromthe first transm’tt_eﬁreig the base unit; control neans (10,
14) for deactivating the second transnttter and reducing the on-tine state
of both the second receiver and co8ba@MBg mans (10) 10 while the handset
unit is located rempte fromthe base unit and in a standby state wherein no
user initiated comunilcah condieseselephonbeomprising:he base uni't and the handset
uni t; and codi ng neans .f OF | |1 | {: : it of
the ¢ordl ess tel ephone,a b?%eeﬁégf&& Egndncggég%c%%p&ﬁhgﬁéngng% %%FP?%‘?&"E g

si gnal i ng coddifsumansmifterand adirsieceives farasspessivelyitrapsmisting signaleta and i shi ng
comuni cat i on&eéémg%igntatse&aa%mi b assbiigieBaAes @l bdék dnit;t he signal i ng

codes being-transmtted,as,frequency shift signals. hetween the base | t
and the hamliset unit iﬂhﬁﬁ@ﬁbh@éwﬁg at*@“ﬂr%ﬁ’é‘é“& P*ﬁ‘?’l‘f’&?@ﬂ"a%
Cﬁmmhni gat | ondfontespectiviely tanadming th dignals oahe fiesy mcemgf end receivingeh® sipaalyni t
t he handset u | nresponsive,to user initiated comrunication
attenpts 20 W?ﬁcﬁéémﬁeﬁﬁ%gﬁgé’m ed by a signaling code and

remai ni ng i n the standbontselaneans £10] 14 for deactivating thesecopduransmjttenande t o

user initiate |.Galdan fr : ni ed
byt he signal ﬁ%%gi-eccg{ ﬁ‘?a_éf%‘é%é@‘s‘“t € e"tght}gcnéggég% @Eﬁhﬁ"%ﬁf@?n ,
response t R uswhily the thandsstiumisis located remnie fromsthe bascrunitanddn arstandby matef i r st
transmtter DroNdreifso dier ﬂi@%%ﬁ&gﬁ%ﬂéﬁ@ggﬁvﬁ&gﬂgﬁﬁé Offif ard¥le UPON

recei pt of the signaling co econ ges from a reduced

on-tine state_ttaa_d%ﬂﬂmq% operating state. 3. The cordl ess tel ephone of
clahm 2 wherein in respefag niedns'foR storink ih HehsS nit GAITHe Mafiddet B ofithet he

Ui -on oer at GAIETFISPIORE, S oBEITEisS COBPESRBAPLBRLY! o HRTEITREMES e
user i nitith edviiohinthidecd common secutiey Emisforiestdblishing toamunicagiongbsaictngr
Do PO Ik bl iy I SR P kbW ey > T
shift signals between the base unit and the handset unit in response to the presence of
user initiated communications while the handset unit is located remote from the base
unit, the handset unit being unresponsive to user initiated communication attemnpts
20 by the base unit unaccompanied by a signaling code and remaining in the standby
state, and the base unit being unresponsive to user initiated communication attempts
/ from the handset unit unaccompanied by the signaling code.

2. The cordless telephone of claim 1 wherein in response to user initiated
25 communications at the base unit, the first transmitter provides the signaling code to
the second receiver and upon receipt of the signaling code the second receiver
changes from a reduced on-time state to a full-on operating state.

‘3. The cordless telephone of claim 2 wherein in response to user initiated
30 communications at the base unit, the second transmitter changes from a deactivated
state to a full-on operating state.

4. The cordless telephone of claim 3 wherein the user initiated
communications at the base unit includes ringing voltage being provided to the base
35 unitoverthetelephoneline. _ ——— -
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communi cations at the handset unit, the second receiver changes froma
‘reduced on- tinme state to a full-on operating state. 5 6. The
.cordl ess tel ephone of claim5 wherein the conputing nmeans conprises a

- conputer, the conputer also reducing its on-tinme state when the handset .
‘unit is in the standby state and changing to a full-on operating state in
response to user initiated commmigcations. 10 7. The cordl ess
t el ephone of claim 6 wherein the second transmitter is operatively,

responsi ve to the cohpiibeeordiess iederiions of claimd wherein ipJesponsa Wruser initated
full-on opera&mﬂﬁnﬁaabﬁs at'thé B&:ﬁﬁéﬁﬁui the '$e2bnd Rceivat BRarpeiTom SRdueESort the

handset Unit The cordl ess tel ephone of claim1l wherein
each si gnal |W@&i@‘%bﬁ‘ﬂ’f’f’%9§e‘%?ﬁs§‘%omn security code for establishing

communi cati ons between the base.unit and the handset unit, and conmand
| e co"(’iﬁs

i nformation responsi ations,. multi

of speci ffc conmmand #ﬁ?@?ﬁ‘&pﬁaﬁ%*\?&’ Eaiﬁ a‘gw‘ﬁv-'ﬁﬁ&ﬁ’?&?ﬂ&ﬂ“ﬂ?gm ng
both the handznpnmiatcompind;rhﬂle_mmmaﬂsd redacidg sts oaetifne statecwhen the handsens
node, transf ok lpémg r

bet ween a ha&é‘g{espgutﬁ% fﬂﬁgaaég%ﬂn &gahm Bhe cfg% E&%t}#%%%e 9.
The cordl essuacempmdsogmwu@nm further |ncI udi ng nmenory neans for
storing a com’runlfcatlons node for t he handset and base units which

i mredi ately 25-proce d cert [ N QP}(? sel ect ed comuni cations nodes, .the -

handset ¥hd base uni esh elephore Of claim 6 wherginuthe s¢cand SrRasmitig is
communi cat i OfSeraetdy békpb@ﬁ?@%cb@nip&%mahédfgﬁ%ﬂnmhﬁﬁéd Slate tok0. The

di tel fcl 8 wh | t w
Specific cﬁnﬁﬁﬂﬁé‘%ﬁé?ﬁ%.m@%%a‘?éiuvne‘eése@”n?‘wé B SE1BF Bedhel nual Y

val i dating tituser initiated communications initially established between
t he handset unit and the base unit. 11. The cordl ess tel ephone of claim9

wherein the multiple codes of 35 speci fic command information includes a
ring-oni%de and a r8.nfheotdrdipssitlephane of claind lb\yhcrhm ¢ach signalingieodet t er i nv

the base uni dodgisd S0P bomAlon ik fit cofticfifcationg Gy

sounder in t set unit 1nres (gnse to ri ng bei ng
appl i ed and thehsseunif mmeﬂén#&qteaﬁoﬁ@ mm@ae@)nﬁe@wnussaqusae@m a

preanbl e f orinirdted éémﬁﬁmidiﬁoﬁb%\ﬂﬁfaﬁfcohb?oﬁﬁf&iﬂi doaﬁﬁmﬂnf@ﬂﬁnseisemtger fom
t he reduced *%?-tlbge state to f ul tin 8 nd t he s%eo.nd
transmitter e by the user in placing both the andset u nan ¢ base unit in a desired

20 - communications mode, transferring of the specific command information occurring

only berween a handset unit and 2 base unit having the common security code.

9. The cordless telephone of claim 8 further inéluding memory means for
storing a8 communications mode for the handset and base units which immediately W/
25 proceed certain other selected communications modes, the handset and base units
reverting back to the immediately proceeding communications mode in response to
user initiated communications.

10. The cordless telephone of claim 8 wherein each of the multiple codes
30 of specific command information incorporates the security code for continually
 validating the user initiated communications initially established between the
handset unit and the base unit.

| 11. The cordless telephone of claim 9 wherein the multiple codes of
35 specific command information includes a ring-on code and aring-offcode
- - transmitied by the first transmitter in the base unit for respectively activating and
deactivating an acoustic sounder in the handset unit in response 1o ringing voltage
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deactivated state to a full-on operating state being included for each
ini'tial .rjng-on 5 code transm ssion fromthe first transmtter and for
eath subsequent ri.ng-on code transmssion that is not acknow edged by a
ring- acknomﬁedge code transmitted fromthe second transmitter in the
handset unit to the first receiver in the base unit. 12. The cordl ess

t el ephone of claim9 wherein the nultlabe codes. of 10 speci fi c conmand
information further includes a channel hange code transnitted by the

sec?ﬂd L ransmi tl{cﬁt ueEtha?ﬂwéd Wmtmaweﬁ}ﬁﬁf'lmeéfﬁﬂec?a%fﬁ siserxﬂﬁ:ehvﬂ

in the base uni anne ange code, ena e trans rs

recei vers of bdIFEP R@ AL IRRAHRE HF changs U"gﬁ"c"cfﬁnm Sﬁ@ﬁ%@xt

r adi o- f r equenc yredicedron-time istase whefulledn d mﬁmﬁahﬂmnémhﬁhit&rﬂwﬁe

t he handset- uni § 5 n I he

standdy state, ‘*‘a%‘?"véngf ﬁﬁéqeaﬁ’ggfi’a@%ﬂﬂjﬂémﬁ b G $hA0Ged s Ead it spicon

communi cat iSng ®ede tangmisgionSoom thechinst transmittengnd:fos sech sibsequent ringroneode on

to a tel ephone &drﬂﬁnssﬁ&ﬁthh@‘ﬁ o?ﬂéﬁnoﬂ&&ééﬁﬁ}&ﬂné-‘a& ov&lé@%ﬁi{?& tBhsRARtd¥rom
0 recervin

first receiver for espectively transm St
signal s from a th®secong maasmitesyn !h%é&‘mmqm% Fesciysrin the base wHl t he
handset unit incl ud| ng a second transm tter (11) and a second receiver (12)

f ti ly t t to.the, f t,

Fecei ving the s, gnal s Ao ordiFssdeRpRom o cligh 9 whefsie Misagultl ¢odes of

meéI hod cortﬁ)r | sispgcifib eonintd informades furdesr iinduddsa agnmcthwgtrmtgmsm&mﬂ by
reducing the o cond r.ec computin
meaqs, (gO) whi Rﬁ%nﬁﬁ&é&ﬁ{?m{he E‘:E%‘Bé’f‘gg"aé ﬁf%g’%&f ‘é‘rdg c ang
in a standby sthase unitcahe channe] change icode eng gahmrmxmaens@ recei eers ob bothahe
the b t

prgde?Z(ramumad %n%ﬁi éﬂﬂﬁﬁ R%@n&‘i‘ ?% gcs’grgaﬁpiﬂgnh&dﬂcﬂmﬁnelﬂsei uni t
of the cordl es$ m@g wmbpmmgtgbbrwly&me@ﬁndmmwéommmde

the handsqg unithe bise RIPHEIR thO sty diiiel Aritf RHIIE 8 TBINErSatioh G5 i ¥ g}.@ the
hands&t uni't is located remote from'the base unit, each signal

i ncluding a common security code for establishing communications bet ween
the base unit and the R3ngsfiethod df cohlifuni veblﬂlobrch@dsﬁﬂeplﬁﬁrﬁ&ﬂ i 4/Base0

2t o SR B0. % LA e e pHE ol B BB Rk Sl hd ™
bei ng unr esponsi first feoeiverforirespeciinetyl ransmining sighals teamhmeteivingwighdiefroanals et
clai m 13 73t napigsehinh Bscrtawith 26 hose i, 1 e HbnasHR ST Bichafal Wigtin
si gnal code fr dransmittgri(d b} an&:amnnd repeivep (12)for respentively transmitting the signals
10 the first receiver and receiving the signals from the first transmitter in the base
unit, the method comprising the steps of:
A deactivating the second transmitter and reducing the on-time state of
25 both the second receiver and computing means (10) 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 and the handset unit; and
storing a plurality of predetermined signal codes (413, 417) in the base
unit and the handset unit of the cordless telephone for transmission between the base
30  unit and the handset unit in response to user initiated communications while the
handset unit is Jocated remote from the base unit, each signal code including a
common security code for establishing communications between the base unit and
the handset unit, the handset unit being unresponsive to user initiated communication
attempts by the base unit unaccompanied by the signal code and remaining in the
35  standby state, and the base unit being unresponsive to user initiated communication
attempts from the handset unit unaccompanied by the signal code.
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receiver in response to user initiated communications at the base unit; and
changing the state of the second receiver froma reduced on-tine state to 5
a full-on operating state upon recei pt of the signal code. 15. The nethod
pursuant to claim 14 further conprising the step of changing the state of »
the second transmtter froma deactivated state to a full-on operating '
state upon recei pt of the signal cod? 10 16. The nethod pursuant to cl-aim
15 wherein the user initiated commun latlons at the base unlt i ncl udes .

rli7ngiTRg vol t age bei ng. mwmﬁlﬁddtp&r%di?th&ﬂﬁuﬂmfunmﬁémh ltl&ph@p"ﬁf' ine. 15

: e net u t o, ¢l ai.m conpLi si changi ng

“the second rERRYEPERE pheferiintdendl cbit froffE i il 358 8k g

state i n regpceiver ingesponmse toniser aniddted commuinications at the bakneumarudet ‘unit. 20

25 30 35 changing the state of the second receiver from a reduced on-time state to \-J
5 afull-on operating state upon receipt of the signal code: =

| 15. The method pursuant to claim 14 further comprising the step of
changing the state of the second transmitter from a deactivated state to a full-on
operating state upon receipt of the signal code. - '

10 : L o -

16. The method pursuant to claim 15 wherein the user inidated
communications at the base unit includes ringing voltage being provided to the base o/
unit over the telephone line. :

15 - 17. The method pursuant toclaim 13 further c'ompr_iéing the'step of wa
changing the second receiver from a reduced on-time state to a full-on operating '
state in response to user initiated communications at the handset unit.
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