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This invention relates generally to wireless
communication devices. More particularly, the invention
relates to wireless portable phones supporting

-5 transmission and reception of data, fax, and voice
signals. |

d of the TInventi

Mobile wireless communication of analog voice
signals was initially carried by half duplex radio
-0 systems, Citizens Band radio, one type of mobile
wireless radio, uses amplitude modulation (AM) upon a
carrier frequency to transmit or receive voice signals in
a half duplex manner. Othex mobile wireless radios used
L frequency modulation (¥M) within a given carrier
185 . frequency range in order to transmit or receive voice
signals, half duplex, achieving improved noise
characteristics, These mobile wireless radios allowed a
user to move within a given radius of antennas. A
disadvantage to these systems was that once a user was
20 beyond a certain range of a given bage antenna, the radio
channel for a given carrier freguency was inoperative.
Another disadvantage was that wireless lialf duplex voice
communication was unacceptable \1:,0 most consumers. ‘The
consumer wanted a wireless duplex voice communication

25 system similar to his or her wired home ~telephonea,
' ~ In the 1980's, wobile wireless duplex voice
communication was introduced into the marketplace by
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quarter watti of transmit power. Because hand held
cellular units operated from a battery power supply, the
15  powar consumed by the cellular phones became cxritical.
When a cellulaxr phone is powered on and waiting to
receive a phone call, it is in a stand-by mode consuming
less power than in an active mode., However, when the
hand held unit is in a stand-by mode, it constantly
20 listens for its registration number in order to become
active and receive a phone call, Tha stand-by mode,
although lower in power than the active communication
mode, continuously uses a considerable amount of power.
- It is .desirable to further decrease the amount of power
25 used in the 'stand-by mode in order to further increase
the time the cellular unit requires for recharging or
replacing batteries.
The human analog voice was the initial signal that
the AMPS system was designed to communicate. The AMPS
30 system was optimized for carxying as many analog voice
signals within a given bandwidth of a channel as
possible. NMobllity of the cellular telephone using low
power mobile units, FM modulation, and the higher carrier
- frequency range (800 MHz-900 MHz) is achieved through a
35 cellﬁlur arrangement of antennas whereby a user’'s signal
- " is handed off to the next cell site as he moves into a
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a remote location. Presently, the AMPS voice cellular
system 18 being used to transmit digital data in the form
15 of Circuit Switched Cellular Data across AMPS carrier
channels. Raw {baseband) digital data is converted so
that it can be transmitted and received across the analog
AMPS system. One disadvantage to using the AMPS system
is that a narrow channel bandwidth and errors in
20 transmission limite the baud rate of transmitting and
recelving digital data. 2Another disadvantage of using
AMPS to communicate digital data is that movement. of the
subscriber unit may canse a cellular handoff to occur,
o thus-_ causing a loss of the digitally transmitted or
25 received information. Loss of digital data may corrupt
a data file such that it is useless. Other losses of the
raw digital data may be caused by other problems of the

AMPS mobile cellular system.
Another wirelass communication device {s a pager.
30 Most pagers use simplex or one way communication
receiving only a limited amount of information such as a
telephone number. Most pagers only display information
to a user on demand and perxform no other function.
. Becausa only one way communication is required, an
35 acknowledgement ig not returned by the pager to the
' original gender. In many cases it is desixvable that a
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A wired product that is presently popular is high
speed fax-modems. FPax-modem hardware and firmware in
20 conjunction with fax and data communication application
software have the capability of sending digital data over
various modem protocols as waell as sending facsimile data -
by using the various facsimile protocols. PFax or data
) communication application software may operate on
25  different hardware such as home or portable computer,
personal communicator, personal digital assistant, or
other electronic devices. Examples of modem protocols
for standarxd modulated data are CCIT? V. 22bis, CCITT V.
23, CCITT V.32, Belll03, and Bell2l2a. Modem protocols
30  that include error control include CCITT V.42, MNP2,
MNP3, MNP4, and MNP10. Modem protocols that provide data
compression are CCITT V. 42bis and MNPS. Facsimile
protocols include CCITT V.21, CCITT V.27texr, CCITT V.29,
' €CITT T.4, CCITT T.30, CCITT T.35, Class I~EIA/TIA 578,
35 Class I-EIA 592, dnd Class II-EIA 578-SP2188. A fax-
" modenm accepts raw (baseband) digital data £from an
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conversion unit converts and modulates the
transmitted analog modem output signal into a different
15 analog form for transmission onto the AMPS network The
analog modem c<utput signal is converted into what is
called Circuit Switched Cellular Data. Received AMPS
signals can be converted from Circuit Switched Cellular
Data by the AMPS conversion unit into analog modem input
20 signals that the fax-modem can receive. Presently, fax~
modems do not directly convert and modulate raw digital
data into an analog signal for transmission onto the AMPS
cellular network. A disadvantage to present methods of
_ _ providing wireless fax-modem capability is that it
25 requires additional devices to send or receive fax and
digital data over the AMPS cellular network. Another
disadvantage is that more power is necessary for
additional components, such as the AMPS conversion unit.
Another disadvantage is that a user must carry the
30 portable computer, fax-modem, and AMPS conversion unit to
provide wireless fax-modem capability. It is desirable
to incorporate a fax-modem and AMPS conversion unit into
one unit providing the capability of sending Circuit
Switched Cellular Data across the AMPS network.
35 A disadvantage to using Circuit Switched Cellular
" Data communication across AMPS is that it requires that
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wireless fax-modem into a single hand held battery
15 operated wireless unit. Purther, the integration of
these features into a single hand held unit has not been
possible because of the unavailability of the underlying
electronic components and application software required
to integrate all these features into a single hand held
20 unit. ‘It is dosirable to integrate AMPS voice
communication and a data communication mode when moving
between cell sites, as well as providing the capability
of providing Circuit Switched Cellular Data Communication
into one integrated hand-held uwnit.

25 Brief Summary of the Invention
An object of the present invention is to combine the

capabilities of a voice cellular telephone, pager, and
wireless fax-modem into one integrated battery operated
hand held unit.

30 Still a further object of the present invention is
to reduce the standby power comsumption of a cellular
telephone guch that continuous operating capacity of the
battery of a cellular telephone is increased. '
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15 Digital Packet Data (CDPD) mode and means for selecting
between the two medes. )

Preferably, paging is carried out using the
aforementioned handset by {(a) maintaining the portable
radio telephone handset in a low-power, dormant state;

20 (b) periodically detecting for a paging signal on a CDPD
channel; (c) analyzing the incoming paging signal to
derive information contained therein; and (d) discrim-
inating between information in the paging signal per-

: taining to a CDFD transmission and information pertaining

25 to an analog cellular mode transmission.

In another embodiment of the present invention, a
portable communication terminal includes a radio
frequenc_{r transceiver switchably operable in either an
analog cellular mode or a Cellular Digital Pack Data

30 (CDPD) mode and processor means for controlling operation
in both the analog cellular mode and the CDPD mode. A
telephone handset is included as part of the portable
commun ication terminal to facilitate voice communication.

~ Another object of the . ‘present  invention,

35 - accordingly, is to’ combine the capabilities of wireless

communication using analog voice signals and CDPD data
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device and provide an interface in which to transmit or
receive CDPD data from the CDPD network and communi.cates
in both AMPB voice and AMPS circuit switched cellular
data modes.

20 Another object of the present invention is to
provide axpansion capability for future CDPD applications
that can operate from a hand held integrated unit.

Brief Description o ings :
Fig. lis a block diagram a portable radm telephone
25 handset in relation to other external system elements.
Fig. 2 is a representation of the operating modes
available to the handset of the present invention when
used in the appropriate cellular telephone system.
Fig. 3 is & block diagram illustrating discrate
30 hardware components being included in the portable radio
telephoné handsaet,

Datailed Description og the Profgrrgd Embodiments
. One solut.ton to the aforementioned difficulties of

integra.t:..ng' portable voice and data -communications
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to reduce the standby power consunption of a cellular t el ephone
‘such that continuous operating capacity ofgthe battery of a
cellul ar tel ephone is increased.
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i nformation CO”WnﬂﬁﬁlibB%bekB adRiderdl fMbBELd @nd system. The mobile
end system is a portable computer or other portable
electronic device containing a subscriber unit. An MDBS

15 then communicates £rom the user across a service
provider's network of wire 1lines, microwave links,
satellite links, AMPS cellular links, ox othar CDPD links
in ozder to transmit data to another mobile end systenm,
computér netwoxrk, or other non-mobile electronic system.

20 Within a cell area the MDBS first performs “RF sniffing”
in oxder to detect an unused AMPS channel. CDPD use of
an AMPS channel is limited to the idle time between AMPS
channel access. If an A¥PS cellulaxr unit begins
transmitting on a channel occupied by COPD, the CDPD unit

25 ceases transmitting on that chamel and waits unt{l the
same channel bacomes available or switches, referred to
as channel hopping, to a different available channel.

Within the CDPD network, digital data is burst mode
transmitted between a given subscriber unit (SU) within

30 a mobile system and a mobile data base atation (MDBS)
ueing Gaussian Minimum Shift Xeying (GMSK) modulation.
Communicating in. a burst mode fashion reduces the time
that an SU communicates with an MDRS such that other SuUs

| can talk with the same MDBS. For a given data size, the
35 CDPD conneci_i time is reduced cons’i.dar’ably when compared
to sending digital data over the AMPS network. Presently
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switch from Com?nétcr%tn'i%niag):gst, hgnd data files can be sent without use

of a landline system. However, it may be not economical

15 = to transfer large digital data files using the wireless
CDPD network. In this case using a standard data modem
connected to the wired telephone system may be preferred.

A disadvantage of present portable computers is that
many are still too large and 'heavy for continuous use by

20 a majority of consumers, especially with cellular
handsets. Furthermore, many consumers do not require the
computing power contained in a portable computer nor
desire tu pay for such expense just to utilize the CDPD
‘network. However, the consumer may still desire to send

25 "a limited amount of digital information through a
wireless system such as the CDPD network. In other cases
it may be desirable to share a subscriber unit amongst
company émployeas such that only the employee on travel
requires the subscriber unit. .

30 Interchanging a CDPD subscriber unit £from one
persons portable computer to anothex’s portable computer
is difficult. It is preferable that a user he able to
easily interface a portable computer or other electronic
device to a form of CDPD subscriber unit forx

'35 - communication acroks the CDFD network. '
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handset to a portabl e conputer, personal 15 digital assistant, or sone
ot her personal comiintegratben of cellulwvoicaedmpunicdeion dnd g@atace in
which to transg“mnﬁ : eGel data from the CDP twor k and
conmmuni cat es ﬁif:éﬁt'b%? hiiwggc\\é‘g'ﬁggggﬁdgil\/ﬁgecﬁfggf? ﬁft%ﬁﬁ‘d iel | ul ar

dat a nodes. 20i11“9trﬁtimm wer okt ollagrempr esfnt the/enpombable to

provi de expans gimaaPaltdbh Y ééﬁnﬂg#l“rﬁam?&a%d caid O%Be ghat can
operate _froma_hand hel d I nt egr at uni t rief SBI’I ?I on of

Dr awi ngs invention; g I’&W%%FB%RWM%FM@W mnnésﬂt;ipm ephone
25 handsetermel ati®n digmiQnier tsxtﬁmhtfaﬁr Mg AEles - r

Fig. 2is are tatlon f the operat]n avallagletothe
handset of t he%ﬁﬁ' l?ﬂ‘l‘?ﬁ Eimgﬁat it %nggﬂgﬁﬁi 3 Faddo A¥EABBRFN: e

cﬂ | ult art,tel eghgdalt&ysggm havmg at leagt 3oitlé arahszek ‘i:.r& dm: h

i l.lustrating crete nents bei.ng inclu in the
portabl e radi o!b nsceiv?’éreﬂﬁﬁnﬁa‘ﬂiaoé'@ﬂu% Lranscepypr; ¥aRs B B84iNpt i on of
the Praderred Erdhedmrlmﬂ for bhoth redai®ingl wWndontieniéhbteifmy eghat i oned

difficulties o egr I n rtapl e,, vpi ce a dat a
conmmuni catlons(m":j’c"‘ls typ &t sigrials 1ed' By the portable

termiral, such as Advaanced Mobile Phone System (AMPS)
data (circult switched cellular data) communication, AMDS
voice communication and CDED communication. A diversity
15 antenna 106 is used as a backup to maintain reception
under certain adverse conditions, A telephone type
handset 112 is wused to facilitate AMPS voice
comwanication.
The portable terminal can also be patched into a
20 local public switch telephone network (PSTN) by way of a
digital-analog accees interface (DAA) connected to the
radio control processor 108. This processor along with
control processor and modem 109 divides the various -
control functions of the portable terminal including call
25 “setup, high level protocol, low level protocol, power
adjustment, modem operation and data transfer between an
external host computer. To facilitate ease of subscriber
use, the host computer can ba a personal computer (PC) ox
personal digital assistant (PDA) or other electronic
30 device. The connection hardware of the portable terminal
is of a standard type normally used with PC external
connectors. | ‘
One key difference between the portable terminal of
the present invention and conventicnal cellular handsets -
35 - and deta terminals is the capabihty of +the ¢two
' processors 108, 109 to control the 'RF module for
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sexvice. This is done via the end-user subscribers
{analogous to the mobile subscribers in a cellular
| - system). The packetized nature of the data transmission
20 from the mobile subscribers allows many CDPD users to
share a common channel, accessing the channel only when
they have data to send and otherwise leaving it available -
to other CDFD users. For users whose data transmission
_ _ requirenents are charactérized by numerous transmissions
25 of short to medium duration, CDPD is a fax more effective
mode of communication than circuit switched cellular data
modems. CDPDL has been adopted as a national standard by
the cellular industry and adheres to the standards
contained in the publications of Appendix II of this
30 application. . |
In comparison to AMPS to which the CDPD system is
appended, the infrastructure requirements of the CDPD
system are very small. The multiple access nature of the
éyst_.em makes' it possible to provide substantial CDPD
35 coverage to . many users si.mul’taheously_ with the
installation of only one CDPD radio in-a given sector.
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not absolute and a cellular servicae provider may decide

15 to dedicate one or more channels to COPD use. In such a
case, AMPS calls will not preempt the channel(s) occupled
by CDPD si_.gnaling; In oxder to assign priority to
predetarmine type of signal, signal discrimination is
necessary. In a mobile data base - station (MDBS)

20 employing CDPD, the most common technique includes *RF
sniffing" to detect the presence or absence of AMPS
activity on any given channel. In some¢ systems, the base
station can be given channel information directly by the
AMPS equipment via a data interface. If the sniffer

25 finds that a channel is not in use, the MDES nay
establish a CDPI network on a particular channel by
transmitting on a forward link. The mobile end user will
acguire the forward link, register, and then begin to
transmit packets on return channels according to a

30 digital sense multiple access (DSMA) scheme in which the

| mobile end user accesses the channel only when they have

data to send. Thus, CDPD network keeps track of the
channels in use while the AMPS does not.

| The present invention operates to allow the mobile

35 ' -subscrihar. to recdive CDPD. communication oxiginated by
othexr parties by providing discrimination between paging



20 ... a mmjority of consuners, especially wth cellular
handsets. Furthernore, many consuners do nQg require the
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unit for 35 thi€ONbae | £6! s i ravly MowedPhBR! WRAE in the AMPS
I ntegration of cel | yl ar voi ce conmuni cati'on and data - communi-cat i on
is facilitated by"?¥®" device of Fig. 1 “illustrating a block:

dihagram 10f g he porimiiire CDPD modﬁQniummﬂlaQ.‘nhaﬁ“@t r@eﬁewbl qig 0 of
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radi o frequency tr
modulation on AMPS radio frequencies and. occupying one

15 AMPS channel. According to the present invention, the
' radio telephone handset will monitor received signal
strength. Based upon the detected values, the handset
will locate the strongest CDPD channel and regist.er on
that channel in the local c¢gll. ‘The handset will also

20 locate and switch to a new CDED éhannel whenever the
local KDBS switches channels. The CDPD system will
support hand-off to an adjacent cell if the portable
radio telephone handset travels and racaives signal level

. cha,ngls. ' Co :

25 By using the CDED mode as descrihed above, the
handset of the present invention has the capability of
gending data messages such as electxonic mall input by a
handset key pad to other users in the CDPD network. Tha
handset can also be used to transport data (via

30 electronic mail/page/FaXx/file) to and from the host
computer via an appropriate I/0 port and the CDPD
netwoxk. Since the handoff sequence in the CDPD mode
mitigates against data loss, as indicated in Appendix
VII, successful data transfer can ‘take place even when

35 the mobile data teiminal handset is moving from the cell
gite to another, While in the CDPD moda, the handset is

d
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di gi tal jpssi st agg ( %la%kéﬁt o ‘}:e%inved Ci% th grapgection
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conventional cellul ar handsets 35 and ddata termnals iIs

capability of fEEex w@e‘regiﬂﬁﬂﬁé%sohés 198cuxyed  duecoig olmﬁ RF
nmodul e for communication. In this case, it is only necessary for
15 - tha uger of the handset to begin communication after the

AMPS communication has ended since re-registration would
have occurred as soon as the non~-CDPD communication had

ended.
The portable data terminal handset as configured
20 accoxding to the specifications found at pages 10-12 of

Appendix Vv, permits all the modes of operation
illustrated in Frig. 2, for which' the handset has
capability. Circle 200 in Fig. 2 represents the menu
mode selection by either the operator or programmer of
25 the portable data terminal handset. Either of the two
wodes {AMPS or CDFD) can be selected by an operator wsing
either the key pad on the handset 112 (Fig. 1) or an
additional key pad used to import data into the system.
If data is being entered into the portable terminal
30 (handset} 100 by a host computer, either the mode or the
predeternined default setting can be seleated as part of
that data transfer.
For beat results, the present system is normally in -
a low-power "sleep" mode as indivated at circle 202.
35 - This -"Sleep_" or dotmant mode results in the least amount
" of power expenditure. Normally, the "slbep" mode will be
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the CDPD mode is terrupted (even if CDPD communication
is being conducted at that moment), and one of the two
AMPS modes {voice 210 and data 214) is activated. The
user ox a program from the hoet computer can select
20 whether an AMPS voice call will preempt AMPS data
communication. Depending upon the services the cellular
telephone network and its associated land line network
will support, different ‘treatment can be given to
_ dif.férent _ J.ncoming - ¢alls depending upon the
25 identification of the caller. For example, caller ID,
call screening or an automatic call-back can be carried
out with the portable data terminal/handset of the

present invention.
Normally the handset will xemain in the AMPS mode
30 until all AMPS communication has ended., If instructions
are not received to remain in the AMPS mode as indicated
at circle 212, the handset will return to the dormant
mode 202 and carry out the intermittent detection for

_ paging signals in the CDPD mode.

5 The aforemant‘ioned special aervices such as caller
ID and automatic call-back are carrj.ed ont in the AMEB
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this protocol fudio progessimgsol includas a tee| ubudicer vEtdteringder may

case. KPS cal RBENEAGE DREetnpRERLE, OT R abrf (U RIIELRGY S UAE 2
signaling. |HOGRIREieR, astnd)n awpldficptien. The prikardeeti nelsgpe of
signal, signalgghératés GA® Ghd $T signals WiEToAbines tRemw{ER! te dat a
base station g%’E’ESQsed audio signals before the FM modulation period.
The receiver -portion of the handset includes M
15 discrimination, de-emphasis, expanding, audio filtering,
and amplification, Noise muting is preferably included
in receiver processing. The receiver portion also
detects an SAT tone and switches to voice mode following
detaction of a dotting sequence. The handset is capable
20 of recovering data and audio information well in a high
noise/high interference environment. The portion of the
portable terminal carrying out AMPS communication
complies with the standaxds and specifications enumerated
| on pages 12-1¢ of Appendix V. The AMPS mode will also
‘25 support other communication techniques such as circuit
switched cellular communication to effect a cellular
modem. Using this technique, the handset of the present
invention supports transmission of data and facsimile
over the AMPS voice channel using modulation, facsimile,
30 control and data compression standards as listed on page
6 of Appendix V. Using a connection to a public switch
télephone network (PSTN), the portable radio telephone
"handset can support voice, modem and £facsimile
communication over an associated landline network. The
35 ' standards for circ¢uit-switched data over the PSTN are
' found on page 21 of Appendix Vi. Modem and facsimile
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handset Anopppdieabien pxpanaion Rart 304 feedpibendataukink 39S
communi cat i on betweRil e dtwo Theoseykr catiyyi 3022 303 in ordell xowde is

consi derably lai\i%gv tah ,_éj_%%%]_i Qp&ﬂgcﬂfgns to be carried out by the
15 processor chip pair by virtue of additional programmed
chips. '

The two processor chips 302, 302 axe also meant to
receive data and programming instructions from an
external computer through RS-562 interface 306. For ease

20 of operation, this external computer is preferably a
personal computer (PC). An internal modem {(not shown)
can be included as part of the function of the two
processor chips 302, 303. Preferably, the computer

| ¢onnected through interface 306 would be a portable

25 device such as a portable digital assistant (PDA) so as
to maintain +the mobility of the overall data
communication terminal handset. ,

Processor chip 303 controls the phase lock loop of
radio modula 301 through data line 310. Conversgion of

30 analog signals from radio module 301 into digital sgignals
appropriate for processor chip 303 is carried out by
analog-digital and digital-analog interface 308. The
converted signals are carried between interface 308 and
processor chip 303 by way of data trunk 312, In order to

35 '~ carry out the function of s:‘.gné.l_ discrimination and
monitor the power supply module 318 for proper power



node.- ‘10 In the CDPD node, a cellular handset operates as a
fully functional CDPD nobile term nal. i@ order to participate in
t he CDPD network, the handset conmuni cates - with a Mbile Data Base

Station (NDBS) 10.EMBQ. ,OBKvoltage dmzéutagl qus?rpz,te»ﬁv&&esa%pt 6&@9&@?@&8 fﬂd'
occupyi ng one ccording to e present invention e

radi o tel ephonei’ﬁ gdgﬁmcﬁ?ﬁngﬁh or received signal st rength. Based
upon the detected vaPower sopphyrmedile 318 isvphéfdxabiye et momdast CDPD

Wil alsg 20 Ve MA%teny 336, (Nind WA, shiply o #ﬁﬁﬁ@?gﬁﬁeﬁa”dw

| ocal MDES swi t 8heumbeynef|diffomentCprreskaweis pormensurates ogiddy theand- of f
to an adjacent q.&bb et fH’pd&Qﬁ:&BH' ecarr:led 2%‘3@ Byt%%olég‘;ft ﬂgs?fat ravel S

and receives si Ievel Stng t
node as describ handset of the present invention has

the capability of The o%&anmg éﬁéf S5 mmhaegeaéggt Bﬂv"&‘éd H
i nput - by a i 8 chﬁ to other users in the D Aefwof K. The
handset ~can a?“QS“ Be (i’??féﬂ@;ﬁrﬂ copgbatns @% Jesst onecragdooni c

mai | / pagdy FAX/ f Eheixuéﬁcgrndré.ﬂeﬁéwﬁhowomal i TR R s c¥ided wdRHoP! | at e

| /O port and the Si nce gg Bﬁ@_@é’iequence |g t he
I X

CDPD node pﬁﬁ’gﬁaﬁ‘@s" afg'%ﬁﬂﬁncaapﬁﬂgﬁs%f
VI 1, successful mdzimutr powée outputt ak e, Hwacte, e‘!‘&ﬂthbfrra'iﬁ.o fret;h%n&‘ybi | e

data term nal hgpdagbous T N LA GRCpEER 11 of apHenary® VO GR While

coincide with the radio frequency standards of the MDES

15 described in Appendix I and the CDPD system description

of i\ppendix VII. Radio module 301 has a diversity

antenna arrangement including transmit/receive antenna

330 and receive antenna 33). This arrangement is used

for a switchovar when mmltipathing occurs in order to

20 maintain the quality of the reception to radio meodule

301. From the signals received by radio module 301, RESI

{signal stxength) data is derived and processed in

interface 308 and processor chip 303. The RSSI data is

: displayed on the handset display 320 at least four times

25 per second whan the RSSY signal is zouted to the display
by means of analog switch 314.

As previously indicated, the control function of the

portable data terminal is divided between processor chips

302 and 303. Chip 303 handles the power-down process

30 ocourring when the handset goes into the dormant "sleep”

mode. Chip 303 also handles lower level protocol for

most functions handled by both of the processox chips.

Modem communication over an AMPS channel is also

controlled by chip 303. vVoice communication is offected

- 35 using speaker 334 and microphone 335 connected to audio

codec 336, which in turn is commected to processor chip

o FeblBemTt



.15 able to conserve battery power by remaining in a dormnt
. ‘or *"sl eep"” protocol when data is not beinggsent or recei ved.
.The -data term nal handset will de-register fromthe 5 CDPD net wor k

\ghen agot her rmamss Bwel &@ml vei t §Re Dappdmpriate sﬂ@ﬁlﬂ £ eshittilo shedh'

y predeterm ned_ protoco S on_ nos oCCUr en the
user .chooses to cﬁmux& arﬁjtqnateAugﬂ.oAng a{"r&eo# v%!?"c’é’% , De-
registration al S38Padiens appropristg i sigmeilgnate iredtedebdverdd procedscdPS

communi cati on %%ed by the portable" handset. The user of
t he handset can ose to initiate data transm ssion over the
CDPD syst&m even Procadagar @hipegﬂﬁt handbes heello@edr g emgret]d. RS
conmuni cati on. h S nqﬁ% r of

t he handset to be{?n jc'%vm&*rgm&c)a %ﬁ]}’ el 6’%% om*rum cation has
ended since re- rstpathandled hy MCESSOI thém?ocu%w iss ivpuk by the :

non- CDPD commm\g,?é 0 fntédche sgsté‘ui‘ ‘meang of a 4 X PkePgRP fdlata

term nal handset as confl ur according to the specCifications.found

at pages 10-12 direferabl gwitcheg of the key mad %Qeérﬁfao‘b’eﬂ%¢ on
illustraggd in ;_!ﬁkm, airdd¥e whicew é#ﬁé}ﬁﬂ&sthrwmentary cofipabtli tPhe

the operator or NEBopatnLs truskly Prorifieg mish BRELSERA o nfek o
Ei t her of t_he t vonveniend®des (AI\/PS or CDPD) can be selected by an
2ddi 11 onal key pad usHEP( P05 GAPROTHER! | e m ~SerateHl Dipdd: SHZ‘”
bei ng entered ithmshbtxphadabYestathnnahm 324, a nontrol switch 322
15 constituted by an EPROM is also provided for user
convenience. When a paging signal is received by the
handset, the user can be advised by means of vibrator 350
or buzzer 351, both connected to processor chip 302.
Additional memory capacity can be provided to the coupled
20 processor chips 302, 303 by means of either RAM 360 or
EEPROM 36).
Host connector 370 is used to transfer audio
frequency and radio frequency signals from the handset to
a host cellular terminal such as would be found in an
25 automobile., By placing the handset in an appropriate
cradle included with the host terminal, it is possible
for the handset to be used in *hands-free“ operation if
the host terminal supports this function. The pin
arrangement of host connector 370 is specified on pages
30 16-23 of Appendix VvI. An additional telephone type
handset can be connected to the portable data texminal
through host connectoxr 370.
The portable data terminal/handset of the present
invention can be arranged in a number of different types
35 of casings and a number of kinds of configuratlons. For
example, the handset can be attached to the casing of



30 (handset) 100 by a host computer, either the node or the .
. “predeterm ned default setting can be selegted as part of t hat data
.transfer. For best results, the present systemis normally in

dor mant mode re i LabIde 9o fich oabod Yol kR 2000 Baingel Gy Hocer” o
Normal Iy, the " ﬂ“ﬁﬁée‘%"ﬁlatbﬁhe two devices ram?i?&qw&ﬂtgi@ 94&?‘91‘10 255
seconds to checksg‘parramyagﬁ a(%gshedsw e@chnmdl 29 pamxggmne!rs It
none are receive e £ i as_.indi

circle 204. configyragipp, the l?@rgp@ggg(l&r}%ﬁﬁil |%‘1°Jf°éii qcircle
ﬁ 205 by thmﬂ-@cmaglefm, Regviog sma&mmn&caﬁodsftmiﬂael fox )
ost conputer or.the handset, user it i.n the
CDPD node. The tggé of rrgi n#ﬁ‘b‘tﬁa éo%iﬂf%ﬂ%omﬁ%dgﬁ%ﬂ.& t he
battery is not Heawimpl/barddeset ocan be thasedtalihn tiae stand-alone
transm ssi on po | | te e '] S | whi | e
nonitoring the %ﬁeﬂ{eﬁ@ %8%‘?}& %?‘H ik%#lléeaf%%at %’g%# ﬁ?

Al paging is cpetsanedion gobaccibeme| Shisucontiguration camwadpaddea of an
| ncom NoyfPS CHRR Wit AuBB11E! bydbton tn an ERLARAAT0 COPD

comruni ca I on. pagl ng si an 1 ncom ng AMPS
comuni cation is recd wajor advantameoi:mhs Hﬁﬂ%ﬁiﬂh nwention de tdadn | f

the tuo AR NR.00 B POEDJGR I S by Rl S eane”

ba txansfarred in a aubstant.i.ally interrupted manner
even when the moving portable terminal/handset moves from

15 one cell site area to another, Although some
interruption may take place, normal redundancy protaocols
supply the data which otherwise would have been lost.
Since the CDPD channels support digital data transfer,
digital encryption techniques {as referred to in Appendix

20 VI1) can be employed to maintain data 'security. Thus
cellular communications can be rendered secure in a way
not possible with a normal AMPS system. .
Although a number of errangements of the present
invention have been mentioned by way of example, it is
25 not intended that the invention be limited thereto, For
example, the present invention can be adapted with the
appropriate uss of its expansion ports and connection to
systems having the appropriate characteristics to support
electronic mail, a modem emulation mnode, TCP~IP

30 connactions, call screening, automatic paging
acknowledgement including messaging, and location
functions. Accordingly, this invention should be
considered to include any and all configurations,
modifications, variations, ccmbinations or equivalent

35 arrangements following within the scope of the following
claims.



usér or a program fromthe host corrputerzgan sel ect 20 whet her an AMPS
voi ce call \M’—I—L-—p;%@l_ AMPS . dat a comuni cati on. Dependi ng upon t he
g .

services the cellula W rk and its assoqgi-gtee=
| i ne net wor k_ rlwm wm,uml uln)ort d| f t r eat ment P
|

di fferent dependi ng upon t he 3
i dentification of the Calfl For exanple, caller 1D,
screening or an automatic caII-back can be carried out mnth t he

portable data term nal/handset of the present invention.

Normal Iy the handset WI I d ntil AMPS
communi cati on has en e ?‘? ] nsﬁ ucfilg'gﬁts pio% ﬁgﬁgsm‘“ #J %ﬂﬂd’q{) remain
in the AVPS npde as@fnansdpgdcellular mode:icommenboatiomenireultes al |

et oction for cuitlar digitallpeRréc’ades (el Hoad Gl dlidH

af orenenti oned @ﬁ&@#&li 88y ces such as call er o | D and autonmatic

cal | -back are carri pdaqst for ggg_em ratin one

17 node gal ng_ tc?li FSK contr ol channel | nclnud "E‘&"m(f” of :

Manchester ené8 e ng, FSK nodulation and anplification. -

FSK reception |ncludes signal recovery (preferably usi ng frequency

di scrimnation), tiging recovery, .fra ecoyery, .Nanchest er

decodi ng and BCH g, le%cm‘a@“ dB1adR 'tW EHSXBséﬁiéstﬂ

recei ved celiujan nodecoommuniesising el t5 agdalsadBoroEY niulid ation
communication circuit are arranged in a common pcrtable
housing.

3. The handset of claim 2, further comprising
processor means for commonly controlling operation of
both said analog - cellular mode and CDPD mode
communication circuits.

4. The handset of claim 3, wherein said analog
cellular mode circult comprises Advanced Mobile Phone
Service (AMPS) circuitry.

5. The handset of claim 3, wherein said analog
cellular mode communication and CDPD mode circuits
comprise common radio fregquency transceiver circuitry.

6. The handset of claim 5, wherein said transceivex
circuitry includes switch-over means for compensating for
multipath conditions. |

7. The handset of claim 6, wherein said switch-over
~means comprise a diversity receivmg antenna and a shared
transmitting/receiving antenna.
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arrpl i Ticat | on.
conbi nes: them

nmodul ation periQ

15 di scri mithea iGHED #d&phasi s, expanding, audio filteri ng, and -

anplification. Noise mut | ng is preferabl y incl uded in receiver
rocessin The receiyer portiaon aI S detects an SAT tonpe and

gvm t ches '?o voi ce note |hapdeet c-)la-iﬂegec‘t’li‘%@ Al imegnp sk@Xience.

The handset is detidting Qre aﬂhnbéaoitérobﬁé}:adﬁt ina&d?éﬁﬂb&ié%ﬂﬁﬂ@il on wel |

in a high » noi se/ high interference environnent. The portion of the

portable terminal carrying out AMPS comruni cation conplies with

and recover.i | o Si gnal S. after FM denodul ati o
o |\utt+\ e S o T e 56
|at|on limting, FM

.._,'_\,{ I

THIS SHEET MBGiBEEN |
C O MRERLACED

The« h3ihes handsetoof claim @enuhareinssﬂdnnr@ieugnal s and

dﬁxé %mpriﬁ]es ReRrias ot ﬁﬁqé&fdof r@rgaﬁfﬁn%

recelver portion

the standards and sk f thet handser Wk olada 3, wheraiﬁnsa&deﬁréaeédoﬁf

Appendi x V. Th
- techni ques suc

ncI udes FM

ﬁ“éaaééqa fﬁ%&?‘f’w E&Srfggﬁqwea% gﬂ% OLher %?%?n%fﬁé Io on

effect a cellulskgnal relatiuprto UsheoCDPD snadecfropues papingnsigrabf t he

pr esent

m#‘ 1 SS1 of data and facsimle
over the AWMPS v0| ce'c her%e?qﬁgﬂhgaﬁoégﬂgﬂ%@m% Sesimil e, 30 cont rol

and data conpression standards as |isted on page

6 of Appendix V.

Usi ng a connection ty a phpRbi qmiwnste%hsgt claim (! %&fne&%@éﬁéfﬁl\b the

portabl e radio
facsimle

t el ephone can Vol
intaxfacen meansn §0%Br W%%Gat@d-d ahandgetnetaoran

35 st andar, éi&éﬂ{alc'ddﬁ%gﬁ’“ tched data over the PSTN are

on page 21 of Appendi x VI

and facsimle

12. The. handset of claim 8, further comprising a
display arranged to indicate characteristics of a paging
signal provided by said means for detecting.

13. The handset of claim 1, further comprising
means for enabling voice communication, and a telephone
keypad,

14. The handset of claim 3, further comprising
means for enabling facsinmile transmission in the analog
cellular mode, and means for inputting facsimile data
into said handset, said processor means controlling said
facsimile data inputting means and said facsimile
transmission means. |

15. The handsei: of c¢laim 12, further comprising
means for indicating receipt of a paging signal..

16. The hands‘et: of claim 15, wherein said means for

indicating comprise a vibrator.

This Sheet Has Been Repl
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speci fication m uul on are found i
Anot her advanﬂwmum m inventiogyis 1S oHEéTi'qu« B &N conmon

radi o nodul e 301 Ein*Fi%y. *3) *fand commmon S r oce REAHE onstituted
by control processor 4302 @ﬁiﬂt Sk 2 @df or
carrying out the 9 fm}\ec nﬁgagfég ]}? I@g § C%PD%CBOé?rlTrum%catlon
nmodes. TMB@@QD@‘OFW&G@,@‘ eygdbipcalaFmy described in

Appendi x 1V and divide the control functi ons of the 10 portabl e

termnal to effect th co versi on onmmuni cati on '
node and the CDPD co g of Tlatn f%“&ﬁﬁ??’ﬂaf?s{fi &O%Fn port .

304 fgeds the dme&nb: F&ﬂﬁd&g comprlihahvmms imrvmwmmmrb icdurmd tgoz h303
in order to allo it f.ona t s to be carried out by the
15 pr ocessofadf Fo ﬁ'# L%“@SJ‘ (fg’l ghal pr ogr aned chi ps.
The two processor chips 302, 303 are also neant to recei ve data and
programn ng |nstruct ns ro e t 562
interface 306. For e 2"{?'3 IR&@P p%?eﬁﬁ% i?h@%mer%%+a§)%p%&es§§
preferably a meanSpdhmhhér oEONpRiEes( maAdqmtmwgnm@om)
can be incl uded g #ﬁﬁ A noichi ps
302, 303. ,Pr eferaﬁgﬁgh{ e é:%ff{ er Qn&’br%gﬁ%ec agprﬁpr:.ﬁ |nterf°zg'ce 306
woul d be a porta!ilgnai.s reswm sk hsatd adberximinatdion t%\f g84d s tTht
(PDA) so as maintain the nobility of the overcall data

n .
communi cation termnal handset. Processor chip 303 controls the
phase | ock | oop of

20. The handset of claim 19, further comprising
power supply means for adjusting power level responsive
to said control signals.

21. The handset of claim 18, further comprising
means for interrupting communication in the CDPD mode in
response to detection of a paging sigmal indicative of
oparation in said analog cellular mode. :

22, The handset of claim 19, further comprising
means for carrying out an automatic call back responsive
to said control signals.

23. The handset of claim 13, fuxther compriaing

means fc;r interfacing with a host texminal whereby hands-

free operation is carried out using said handset and said
host terminal.

24, A method of paging a subscriber having a
"portable radio telephone handset compr:.sing the steps of:

{a) maintaining said portable radio telephone
handset in a low-power, dormant state;

Sheet Has Been Replaced
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radr 0 nodul e 301 through data line 310. Conversion [pfTH#9SHEET gpal

‘ ‘ 301 into digital signalgs dp roﬁiEm.ﬂCEQr P
&m l“l‘ | d out by anal og-digital and dig "*—--,..._e.g
|nt*er ace 3085 The (b) peeQSALEAXYy datedtsn rﬁrﬁ@i dner face
( P ‘? p%l@e order to 35

ggrBr;mgut t he f%n%%ﬁiﬁi gﬁgﬁggfcﬁ%%ﬁﬁ ru : Livonitor the

power supply nodul e €3 fmtn.wupgrsmm\mnccming pag:.ng signal to dexive

fignal s
offessor

19 | ev g ﬁg‘p es an output to

processor chip g' pfoiuiBLbAIBofES suppfyXﬁrr‘[i)dul e 318 is preferably fed
by a six vol deattéi?cmﬁlﬁi@mmpdquMIBMpM\tddes 5
a nunber of dif e r at of
operation ‘carrr Eﬁ‘@%ﬁ x I? 1 ﬁs%g% ga [go" 8! oo htiﬁsm{.sijo%n ahd®

The overal | nigraaklien nBS%'t%r#’ﬁéﬂ (F’bymI adinglog cellwdax emede which
preferably cont Transaisseaal one radio 10 frequency transceiver.

Normal Iy this transceiver vvoul d " operate in a frequency range of
824. 040-848.970 Mz at a maxi mum power- output of .6 watt. Further

radio frequency = 25. STMdﬁﬂtbdabf bi&inﬁd&?nfm@ﬂﬁazlhdif AR ir;he_vlb, da_nd
escril pe In

coincide with t adi0 . .fLrequ t angar ds o

Appendi x | and F&gbcgg 5?}??-@ H sBr TBtFe comunieatg/ggAﬁé@mp; fij 3 Radi o
nmodul e 301 has andlegr sellinlar modeapespormiver togeeeaiptnolfud paging
transmt/recei vg;aihg"ddi cative of an analog cellular transmission.

26. The method of claim 25, further comprising the
step of interrupting any existing comum.catiun in the
CDPD mode. )

27. The method of claim 24, further comprxising the
step of carrying out data transfer in the CDPD mode
responsive to detection of information relating to CDPD
communication in said paging signal.

28. A portable communication terminal comprisings

-a radio frequency transceiver 3w.|‘.tchab1y operable in
either an analog cellular mode or a cellular digital
packet data (CDPD) mode;

processor means for controlling operation of said
transceiver in both said analog cellular mode and said
CDPD mode; and,

a telephone handset coupled to said transceiver.

23. The portable communication terminal of claim
28, further compribing a first interface to an external
host computer.

is Sheet Has Been Replaced
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.33 enna 331. This arrangement is lsgfs sHEET HAS BEFEN
! m’mmﬂm“ pat hi ng occurs in orggr to 2f mEeiIieem t he
€clac e=t-hre—sigra-s—recer

) uality

radi o nDduIe 301. Fro ed by
radl o modul e 301, RSJp. dx&dm@ Mﬁﬂ%ﬁi&ﬁtﬁbﬁﬁnﬂlw%ﬁﬂn
processed in “la‘?_rilgrface 8, and proce sor c B The S|l dat a
is di spi2red 9)i%s RGNS IRLGLLIACS °¥o?ﬁ’mf? D5
per second when tidia Ro8it segmdhalls routed to the di spl ay by neans
of analog switch 314. As previously indicated, the control
function of the portable data termnal is divided bet ween processor
chi ps 302 and 3363. mlppmbneammummvmmlpmﬁ:mm
occurring when t h g h t Chip
303 al so handl es ov\gir?g?&{% %‘Jaﬁ.d[ f§PQB££E’£" %@éf%ncﬁ ons and! ed by
both of the prodsskaphanes ptat:mn haﬂ@smMMthlmmwedahomm
channel is also o] E&@éhf hi at d by of
fected 35 u?orftableeglkgr glcr’#crﬁo%p one 3 ect e%at oé aud‘kE
codec 336, whi cHate si s connected to processor ch| p
20 303 to receive the appropriate signals for audio

communi cati on

. Audi g codeg 336 is_agctivat ed b vmtch 37 V\he
appropriate signals r \mﬂﬁ t£on terminal ﬁg claim
Processor chip 3K, handi:@mcahli.dse‘edmdaatmhrlﬁaae connecthi gludieveind’DPD
protocol . DVA an&&{b‘RErfe%ﬁ h&%”&ié‘ﬁﬁs from said portable communication

terminal to said host terminal for a "hands free® mode of
operation.

33. The portable communication terminal of claim
28, further comprising expansion means for adding
functions to said processor means.

- 34. The portable communication terminal of claim
28, wherein said processor means comprise two control
processor chips. '

35. The portable communication texmjinal of claim
28, further comprising a power supply module arranged to
provide a plurality of different power levels to said
portable communication terminal based upon operation of

gaid portable communication terminal.

'36. The portable communication terminal of claim
35, wherein said power supply wedule ils energized by a
battery.

i ﬁ
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to
ches

o o — e oy

. -—also-handl ed by processor chip 302. Data is input by trR& SHEET HAg:ggENi
ns of a 4 X7 key pad 34®7 ef er ®gkFyLacebl |
Eﬂm ﬂmm 0O are a single 10 pull, single!
Oont aet .

TBZ. The poxtable cm@ﬂvan dsmdaali of b'.akddlm ght i ng

: for -user on
"scratch pad" 3 \‘ﬁﬂ! ns%?tslj.fidd %ale&hone Iix"anﬁ§ﬂé4b5m§ﬂ?¥é€r (%P swtch 322
15 constit uF@GQSyGQﬂnEP’R@WI ta %‘l‘% o ealddproeessar ghips.
conveni ence. Wen a paging signal is received by the handset, the

user can be advi sed nmeans of vibrator 350 uzzer 35 both
connected to processgﬁ'ch%‘%@?x a%lie comnicajion ﬁﬁﬂﬁ?ﬂé ]%ﬂjé‘hn be

provi ded to the2gQuahestedfl saidpPiadis SEfedueney Bﬁazs@élﬁvéxy romémasﬁo:elther
RAM 360 or ER ROX%%EEP Host com%qt ﬁi is used to
transfer audio Means apdd ne, hapdaet are contained wik

handset . t o portablet heeblingar teininal such as vvoul d be found in an 25
autonobile. By placing the handset' in an appropriate - cradle .

i'n¢cl uded with the host termnal, it is possible - for the handset to

be used in "hands-fr &8, ofheatpoartabile communicdicdidm terminalnaf eigiert s

Speci f1ed Lﬁ”pageBThesﬂﬂhaie om0 Reyphd " et A hom HhAE

type hardephone hendesbected to the portable data terminal
t hrough host connector 370. The portable data term nal /handset
of the present invention can be arranged in a nunber of different

types 35 of casi hfs arfthen pantiadyleofcommuaicaticoiemingl of . clain
exanpl e, the hangdsepyfefePedig3E15¢ 4P ahRfadabigitailanalog intertace

chip connected between said radio frequency transceiver
and one of said control processor chips.

41. <The portable communication terminal of claim
28, further comprising a display.

42. The portable communication terminal of claim
28, further comprising a vibrator activated by a paging
Signala . . .

43, The portable communication terminal of claim
28, further comprising an audible alarm, activated in
response to a paging signal.

44. The portable communication terminal of claim
2B, wherein said radio frequency transceiver includes
switch-over means for compensating for multipath
conditions. |

45, The porﬁéble communication terminal of claim
44, wherein said switch-over means comprise a diversity

- This Sheet Has Been Replac
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21 ort PDA. The two casj SiatE8AS BEEN
canfi gured so t n}‘m“muumllges remai n ort abl Eigltsshglgpu\orzu sepAr ately

or attached to eachc otthem. s fn another 2 c
por t abl e/ handset__¢c hbe att ched to.a 5 non-portable PC serving as a .
conmuni cat i ons F&Fﬁgﬁép gr Sn tenna ang, & ghared | ’a‘s’E‘ﬁFFg“QCEﬁFF&Hﬁ-& i on,
the "portable antennler m nal/handset can be used in a stand-al one
arrangenent, easily carried in a briefcase or about the -~ person of a
subscri ber. This configuration can also be 10 used with a nobile
station in an aut onoédbl.e. The portable dommymiicatdeantagrindlt bf elaimnt

dara can - 9s ErmnbekodpritinaCh fpatia sRR epiy WeBiAed Blrc

even when t he naeengspar t"abretcbrmdfalﬂmamdtetsatd/qu:meamrSmeansone cel

site area to another. Al t hough sone interruption may take

pl ace, normal redundancy protocols supply the data which otherw se
‘woul d have been | ost 47. A portghle: comunivationabeoninal mialadingi28al dat a
transfer, . whetedht c egggh uegsy ( r t- pendi x
20 VI ) can beilbﬂh aéaf@ rrglégtag%n g ?cura?faﬁ&ﬂ ¥ st@.gﬁp '
cel lul ar comTunPE‘S:PFUE WPE*G%F%RP%@&MF@% ﬁnélﬂﬂy‘-’ej-l“l“ mede
possible wth aoveirmebmmiyR®ca¥sowdNin the CDPD modd.t hough a nunber of
arrangenments of the present i nvention have been nmentioned by way of
exanple, it is 25 not intended that the invention be limted thereto.

For exanpl e, 48he [Thes gortablentommurizationatdepntdabi of claim

appropriate useggf, if iRtk sR2bhS a2 RE4GANRES  bRPchPery for -data
communication operated in conjunction with said external
host computer.

49. The portable communication terminal of c¢laim 48
vherein sald data communication comprises facsimile
communication.

50. The portable communication terminal of claim
29, wherein said external_hpst computer is’ a portable
digital assistant (PDA). '

51. A portable radio telephone handset, comprisings
means for communicating in an analog cellular mode;
means £or communicating in a cellular digital packet
data (CDPD) mode; and | .
processor means for selecting operation of one of
said analog cellular mode and said CDPD mode.

52. The handset of _'cla.._i'm 5_1_', whe:;'ein gsaid means for .
- communicating in the analoeg cellular mode, said means for

heet Has Been Replaced .
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systens hayj te characteristics to su pﬁ'? SRHEEPLAGED
el ectronic I m‘m | ati on node, TCP-1P 30 { =—C

cal |
screeni ng, pagi ng A know edgenent i ncl ud| ng
nmessagi ng, and | ocat | on functions Accordjngly, this invention .
should be comnugigatingein the r@%@“ﬂﬁyﬂ%oﬁaaﬁ‘* ,
nodi fications, av@f agirhffed £R'Wi dmind) portablei Neusdtig .35 arrangenents
fol |l owi ng within the scope of the follow ng cl ai ns.
22 1. A telephone handset that conmmunicates wth anal og

cel lular signals an@§3wi tThe dahdbet of giladn $he whbrdinagiDpDocssgoad S over

fre uenc chanp n | I.try that

rSaueney oo idaby BAMBGhLY Gnpros oBABAEIf U oo ST desld W'Y
commnicating in an analog cellular mode and means for
c_:omunicat:l.ng in the CDPD mode.

54. The handset of claim 53, wherein said analog
‘cellular mode comprises Advanced Mobile Phone Service
(AMPS) supporting voice communication and cellular

" cironit switched data communication.

55. The handaset of claim 53, wherein said processor
means comprise a pair of integrated cixcult processor
chips. '

56. In a 'porﬁable data communication terminal
including a radio telephone handset, a controller
comprising:

a pair of microprocessor integrated circuit chips
axranged to share control functions of said data
terminal, said pair of micmp::ocessor integrated circuit
chips comprismg means for controlling sald handset to
operate selectively in either of two communication modes.

57. A portable data terminal and handset of claim
56, wherein the two communication modes comprise an
analog c¢ellular mode and a cellular digital packet data
(CDPD) mode.

58. The portabie data terminal and telephone , ‘.
handset of claim 57, wherein said analog cellular mode
comprises Advance Mobila ‘Phone Servica (AMPS)

This Sheet Has Been R
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"CDPD si gnal circuitry that transceives CDPD si gnal s; a d| scrimnating
Ci ngui shes between an angl og sign vl gnal , and
mm\ \mﬂmmﬂwﬂﬂ coupled to the di scrf#n nat i ng onit r ol s*
tﬂe"t atrfﬁl b?:DCI;EI ul ar I Sbgnal ofi ircuitr %dgltahgh i gna .....’r---“' s h :
a e si gna re s@é‘f'&%ﬂt % M s as
the anal og cel | hhndsetgotl elaim?258, Tﬁehmsﬁi@fccﬁﬁdﬁlhr Wpiﬂi%éd‘e
oper ati vel y couBPadite SR bridnEER to Souminl fiiie, &y e fiod ode ang
wherein the radoverrhhaeGB&Dtmaﬂes.cel ver is responsive to the control
processor. 3. The handset of Claim1, further conprising a user

i nterface coupled to the control processor to provide user input that
causes the control pPBeeshPoxtabla aarapnnicpagex gommiidinganal og cel | ul ar

signals and CDPD si gaa¢éllulaxr telephones handset operable in a cellular
digital packet data {CDPD) mode and an Advanced Mobile
Phone Service (AMPS) mode; and
a controller arranged to select one of said two
nodes for handset operation, wherein said controller
controls said handset to receive all incommg paging
signals in said CDPD mode,

61. The pager of claim 60, wherein said controllex
conprises means to control said handset to respond to an
incoming paging signal with an acknowledgement signal in
the AMPS mode. |

62. The pager of claim 61, wherein said controller
further comprises means to control said handset to remain
in a low-power, dormant state until an indication is
raceived by said handset that communication is desired.

63. The pager of claim 62, wherein said controllexr
further comprises means to _periodically detect for
incoming paging signals in said CDPD mode.

64. The pager of claim 63, further comprising a .
display arranged to indicate the presence of an incoming
paging signal in the CDPD mode and identity data included
with said incoming paging signal.

65. The pager of claim 63, wherein said controller
further comprises means for distinguishing identity data
included with said incoming paging signal, and means for

Sheet Has Been Replaced
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4. The* han wherein at | east portiong gheeT hhﬁl 5
cel | ular sflﬂ"lm“ ﬂlm“mlﬂlund t he CDPD si’fnal circuii rgﬁsar\:a”m Mclided=n a
singl e appl i*catioh shecifirc integrated cftcuit. _
Claim?2, further conpri,sin ort | e usin n ,whi ch he anal og
cel lul ar si gnaﬁ eLsrpining %-“Cmrgpﬁﬁﬁ &E’Eﬁ“f 933988 rﬁgﬂaﬁ rf't B rcuit,
control procesambng afd pherakiiy blzeommnm:mmeél \mkmﬂadgmnw
housed. The frequency
transcei ver inﬂaﬁgggeﬁ' \ﬁgFBﬁ %?rag#rgaeigﬁ&ﬁgt%nper@rgs for
mul ti path conditions. _ _
66. The pager of claim 64, wherein said controller
further comprizes means for automatic dialing in said
AMPS mode responsive to said Identity data included with
said incoming paging signal.
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7. The handset of Claim6 , wherein the swi t gEFLAGED circlitry
conprises a diversity receiving antenna and

transmtting/receiving antenna. The handse
further conprh sHQRAMgWMWM%TéO% aNDcMm TERMINALS RS2, ML (PLE MODkS., OF, OPERAT ION

conput er. ADSTEA0 LIS flaim1 , further conprising a

di splay that indi Patcf‘érﬂl?@ t't&ie hofle PRhAget! ?. Adliudes the

10. The handset o0 er conpri_Si ng mean enabl i ng voice
conmuni cat i on SaRApLALEY éﬂ?h&ﬁérﬂﬁ-}ﬁﬁd“ 2 data transfer terminal as

wall as an analog cellular telephone subscriber station.
Two modes of operation arve available in the handset, an
analog cellular communication mode and a Cellular Digital
Packet Data (CDPD) mode. A paging function for incoming
analog celluidr communication is carried out on a CDPD
channel. The handset distinguishes between paging
signals identifying CDPD mode communications and paging
signals identifying analog cellular communications. The
handset automatically preempts CDED communications in
favor of analog cellular commumications such as those
carried out in an AMPS configuration.

qheet Has Been Replaced
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11>N\-TFHE handset of Caim11, further conprising means for enabling
facsimle transm ssion in the analog cellular node, and neans for

i nputting facsimle data into said handset, said control
processor-controlling said facsimle datd/i%putting neans and said
facsimle transm ssion neans. 12. The handset of Caim1, further
conprising neans for indicating receipt of a paging signal. 13
The handset of Claim 12, wherein said neans for indicating conprise a
vi br at or . 14. The handset of Caim12, wherein said neans for
I ndi cating conprises an audi ble alarm '
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.15 _ The handset of Claim 1, wherein said control processor  conprises

e N oy NV . . . . . . . .

‘means for determining identity data contained in a paging si gnal .

25 - 16 'The handset of C aim 15, wherein said control processor
further conprises neans for providing cqontrol signals responsive to a
determ nation of the identity data. 17. The handset of C ai m 15,
further conprising means for interrupting comunication using the CDPD
signal circuitry in response to detection of a paging signal received by

the radio frequency transceiver and which contain information regarding
anal og cellular signals. ‘ :
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19. The

interfacing with a host

carrying out
ut using said handset

further conprising neans for
signal s.
free operation is3/&rried o

back responsive to said contro
_further conprising neans for

The handset of Claim 16

~

N\ 18.

&

N o]

=

©

- c
—E >
©.— O
O mCo
o0 o
Z. S
go_
P ©
“..w.en
A W .
‘C T £
c © O
.ahi..l_

o.
S @ A9
S = AT{  TNOOR AlddnS w3l Ive
mm é W04 mr m 3 Lﬂ_@w h—
- O 82 ¢
c ﬂwa 8t 0t 9t /
32 o /. f
5k S 3 1T w_ﬁ | |
i - 5 T C o H%_gsuﬁs
GOFL_S e 354 1Y | | Al 1SOM
AN S o 354 XL S§ 34 ~ 37T IS |
—2B2G 54 GO | I IEE _ 3 S T T
G R L — S }—ASH
3 iy T T 15y Fﬁ%.mt - |- 158 19
Lop 5 2N g | NrEn T |||I\||U._.U\L KA .
2351 Figaon T N 154_29Vi0A R [
S oS S : /7158 10V , ASH _fuwm > ===.5u...w KT | oe
<8B3 v 1IN0 | 1oy MB;IH..J - | b _
e I -3 - {wiswg [ 78815 1OV 110y _ .
2B = T ~——RE 0V | VAL M_wwmmm_o@m_u . . a,_“%“i
sf_-o o I~ 75 ¥ | WOV 01 1¥1S 1. . T
SSERY 11v8 "oV iV SKNVS - 4y | f (OULNOO B <
sho o ISSY 0T 100V T e B
"EES . 218 SXYZ1S .y Wl
-BsE WOLIAS | ~ s 0X0 ISH
] B LG AELW @:&s INOHIH3INS T %&
_ Zlead ofe B¢ . 7 !
SoREE sy - e _ e 0%
EC Mg, K/ __{ THGd” HoiSvaxa S|  SOVA
5C wmm oFE bOE—_MOLYONANY 0gg AT
— 4 >
O —
Ez°-3
%55 o
S0z
T LT S ®©
SoE3&



operation only in the CDPD node until receiving an i ngts ng 1 T)g
cellular opération. 21 The handset of Claim1 S?\ - £'Sifng
an interface for connecting the handset to a host tegrninal. 21.
The handset of Claim 1, wherein the control processor| [cogy 0sAsi?960
control processor chips. 23 The handset of Caim1, further
conprising an audio codec coupled to the control professor. 24
The handset of daim 2, further conprising an

A PORTABUE COMMUNICATIONS AND DATA TERMINAL' HAVING MULTIPUE MODES OF OPERATION
Abstract of the Disclosure
. A portable radioc telephone handset includes the
capability of operating as a data transfer terminal as
‘well as an analog cellular telephone subscriber station.
Two modes of operation are available in the handset, an
analog cellular communication mode and a Cellular Digital
Packet Data (CDPD) mode. A paging function for incoming
analog cellular communication is carried out on a CDPD
channel. The handset distinguishes between paging
signals identifying CDPD mode communications and paging
signals identifying analog cellular communications. The
handset automatically preempts CDPD communications in
favor of analog cellular commmnications such as thpse
carried out in an AMPS configuration.

Figure 1
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anal og-digital -anal og interface chip coupl ed between th

transgeivgr and the gontrol processgr. P 25 AﬁBEPES@E@“ﬁGﬁ ——ky
t el ephone handset conpri sing a first circuit that [processes analog
cellul ar si gnal s ircuit tjaat processds ce%leuan Bgi da
packet data I(lH"Iﬂlﬂaﬂﬂ TIIT a control processor| that sw tcheg
between the fi rst anc S&CORMd s circuits éﬁ%ﬁﬁﬁ' a lradro—fTequency *
transcei ver coupled to the first and se ‘circuits| and respaonsive—6
the switching between the first and 27 second circuits by the
control processor to selectively transceive

1.

A telephone handset that communicates with analog
cellular signals and with cellular digital packet data (CDPD)
signals over fregquency channels, comprising:

analog cellular signal circuitry that transceives analog

cellular signals;

CDPD‘signal circuitry that transceives CDPD signals; and:

a control processor, couplsd to the discriminating circuit,
that controls the analog cellular signal circuitry and the CDPD

signal circuitry such that the CDPD signals are transceived over

the same frequency channels as the analog cellular signals.

9. The handset of Claim 1, whersin the analog cellular

signal circuitry and the CDPD signal circuitry are operatively
coupled to a single, commcn radio f£frequency ctransceiver, and
wherein the radio £frequency transceiver 1is responsive to the

contrQl processor. -

3- The handset of Claim ; , further comprising a user
interface. coupled to the control processor to provide user .input
that causes the control processor to select between transceiving

analog cellular signals and CDPD signals.

e emmeamen.
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anal og cellurar”"signals and CDPD signals, whereirft pgxnmﬁgﬂm EETPency

transcei ver requency transceiver

20 receivi ng B‘ﬂmmﬂ\mwmlgmr ed transmtting recefjving antenna.
46. The porta conumm cat1 en terminal of3 claim33) furpbesUNddmdiki hg a
static RAM menory dedi cated for use as a "scratch pa( I nput to said

processor neans. - 47. A portabl e communication Tmnal of clai m28,
wherein said proC r ranged to assign. pr|or|tv to
communi cations 1 ne,?%g %ﬁﬁ‘g& coe?acEJ]T ng,rerlnore BEde 180 AUATERT BRE SiPRshe fonhs

q t t fcl fyrth
e | ge168, SRR BBl o o e el Lo 29 Lte

conj uncti gRinkkl sa @ %ﬁﬁﬁﬁ@maﬂﬂ¥¥c rgﬁﬂggécific integrated circuit.

5. The handset of Claim 2., further comprising a common

portable housing in which the analog cellular signal circuitry,
CDPD signal circuitry, discriminating circuit, control processor,

and the radio frequency transceiver are commonly housed.

6. The handset of Claim 2 , wherein the radio frequency

transceiver includes a switch-over arrangement that compensates for

multipath conditions

7. The handset of Claim 6 , wherein the switch-over

circuitry comprises a.diversity receiving antenna and a shared

transmitting/receiving antenna.

" -

8. The handset of Claim 1 , further comprising ah interface

for coupling the handset to an external computer.

9. The handset of Claim 1 , further comprising a display

that indicates characteristics of a paging signal.



49. The'portable communi cation terminal of claim48 whe
connunlcatlon conprlses facsimIl e communi cati on.

conmuni cation te 9, wherein said externdg
a portable digi tH“l II "F lm 221. A portabl €
a

handset, conpri si kg L WNBANS* or comunj cating in an ja alnn cetttan

node; neans for comuni-cating in a cellular digital

FLA@E}@NTaSHEET

The—port ablle

a2 SANERE

d

X

-

packet dat a ( CUPD)

node; and processor nmeans for sel ecting operation of

etre—of—Sai d anal og

cellul ar nodejgnd <thel KERDsevdef Claimi1 52.fulehéandseprdsicigimedds for
wherein said neans for comunicating in the analog cellular node, said

nmeans fognabling vodmeuooatinigstidmhe atdPR medepdmhes daymadcessor means

are arranged in a common portabl e housing. 53. The
51, wherein said processor

11. The handset of Claim !

enabling facsimile transmission in the analog ¢

-

handset of claim

, further comprising means for

ellular mode, and

means for inputting facsimile data into said handset, said control

processor-controlling said facsimile data inputting means and said

facsimile transmission means.

12, The handset of Claim! ., further comprising means for
indicating receipt of a paging signa
13 - The handset of Claim 12 , wherein said means- for

indicating comprise a vibrator.

14 .. The handset of Claim 12 , wherein

indicating comprises an audible alarm.

15 | The handset of Claim 1, wherein said

said means for

control processor

comprises means for determining identity data contained in a paging

signal.



means commonly controls operation of both said neans {e

L .
SO momy | n

&
an anal og cellul ar node and neans for comunicating i [REMACEMENTMEE]

54. The handsetmm"gllwgmzumerei n said anal og cel{ ufar node conpr}i ges
Advanced Mbbil e MPS) suppsgting voice}cp [ j nd
i >ure LR

o.onna -—\Ii
1

cellular circuit *swetc at a+=Ccomruni cati on. 5b.
cl aim 53, wherein -said processor neans conprise a pai

Cer mi nal i ol ngtha. RABRGSS BRohaHE AandeBeToin SEhRrFOmRRe CaTTaTIRE
[ ' I Nt d _ci ..t _chi t h t
Funt | okt B S e A TR pRop it et e ol et TRTSORaLER Lo

circuit chagé%gg??ék§gggo?eggg Egéngq@&{géLing sai d handset to operate

selectiJ%Iy | er of two comuni ca Rodes. 57. A portable data
term nal and handset of claim56, wherein the two conmuni cati on nodes
conprise an anal og cellular node and a cellular digital packet data (CDPD)
mode. . 587 . The peshabbe dat xitapinal andHal epbepe: Bandsele s ckaim
57, wherein said anal og cellul ar node conpri ses Advance Mobi | e "Phone
Service. i Ad@PShpting communication using the CDPD signal circuitry in

response Lo detection of a paging signal received by the radio
frequency transceiver and which contain information regarding

analog cellular signals.

18- The handset of Claim 16 , furcther comprising means for

carrying out an automatic call back responsive to said control

signals.

19 . The handset of Claim ! , further comprising means for
incerfacing with a host terminal whereby hands-free operation is

carried out using said handset and a host terminal.

20 . The handset of Claim 2 , wherein the radioc frequency
transceiver is switchably operable in either an analog celiu;ar
mode or a CDPD mode, and the control prbcessor includes meané for
controlling operation of the radio frequency transceiver in both

the analog cellular mode and the CDPD mode and for maintaining
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30 - " 59, _The portable data term nal and tel ephone rauuaet of C|a| m{58,
wherein said controller conprises neans to give prioril I gns
o 2P OB BB dr

in the AMPS m)ﬂn m)de . - 60. Aportale
conpri si ng: ,mmmmfmg ephone hangset operabl e

di gital packet Hat@ (*CD®D) smpele and an Advanced Mobile Phone Servi ce (Ah S)
node; and a controller-arranged to select one of sard—two TOUES ToOr
handset operation, wherein said controller controls said handset to receive
al | |ncamenyqxqprgpbygnal$ha1Gﬂ£Qiﬁdﬂ§)mmﬂ21 receivifg. dfhelimpdieatddén of
claim 60, wherein said controller conprises nmeans to control said handset
to resp@mﬁhﬂgzﬂﬁh*ﬁhmrngpﬁagthgn5|gnal with an acknow edgenent signal in

t he AMPS node. 62. The pager of claim 61, wherein said controller
further conprises neans. to control said handset to remain in a | ow power,

dormant state until an indication s re?elved by sai d handset that
conmuni cati o2li s da@ m&apdset of Claim !, further comprising an interface

for connecting the handset to a host terminal.

22 . - The handset of Claim ! , wherein the control processor

comprises two control processor chips.

93 . The handset of Claim 1 , - further comprising an audio

codec coupled to the control processor.

24 . The handset of Claim 2 , further comprising an
analog-digital-analog interface chip coupled between the radio

frequency transceiver and the control processor.

25 . A portable radio telephone handset comprising: )

a first circuit that processes analog cellular signals;

a second circuit that processes cellular digital packet data
(CDPD) signals;

a coﬁcrol processor that switches between the first and ggcond.
circuits; and |

a radio frequency transceiver coupled to the first and second

" circuits and responsive to the switching between the first and



63. The pager of claim.62,--wherein said controller further conprises neans
to periodically “detect for mcom ng paging signals in said CbPD node.

64. The pager u“\ﬂ t her conprising a display arranged to
i ndicate the “ com ng pagrnghsrgnal TRE %

identity data |*ncFud‘ed "i th said inconi ng pagi ng si
pager of claim63, wherein said controller further ¢o

di sti i shi [ ' | uded with d

L aic it ATt it e
t t [ t

e L N o o S X

controll Q! S automat i ¢ aI | i n_sal d ANPS node
r esponsi \e/fer%%'ﬁégré& ngﬁ't%:atey%%at al ncl’F‘ W TRCLR g’: thﬁégisﬁﬁléfﬁjﬁam

the handset.
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CLAIMS

1. A telephone handset that communicates with analog
cellular signals and with cellular digital packet data

{CDPD) signals over frequency channels, comprising:

analog cellular signal circuitry that transceives .

analog cellular signals;
CDPD signal circuitry that transceives CDPD signals;

a discriminating circuit which distinguishes between

an analog signal and a CDPD signal, and

a control processor, coupled to the disc;iminating
circuit, that controls the analog cellular signal circuitry
and the CDPD signal circuitry such that the CDPD signals
are transceived over the _same frequency chahnels as the

analog cellular signals.

2. The handset of Claim 1, wherein the analog cellular
signal circuitry and the CDPD. signal circuitry are
operatively coupled to ‘a single, common radio frequency
transceiver, and wherein the radio frequency transceiver is

responsive to the control processor.

3. The handset of Claim 1, €further comprising a user
interface coupled to the control processor to provide user
input that causes the control processor to select between

transceiving analog cellular signals and CDPD signals.



