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ARDAPTABLE RADI O TELEPHONE HANDSET Technical Field 5 This invention rel ates
t® conmuni cati on devices, and nore specifically to portable conmunication
dévi ces. Background 10 Wth-the ever increasing popularity of personal
comuni cati on devi ces, such as cordl ess tel ephone and cel lul ar tel ephone
handsets, a higher priority is being placed upon designing these devices in
| i ght wei ght and conpact forns that are readily portable. Wile a user may
enj oy the 15 portability of these devices, he may still require
carrying several devices at the sane tinme in order to have two-way voice
communi cation in differe ' ' WL erent

conmmuni cati on protocol S@W%wgéﬁwgﬁ%lﬂ%%sets for

i ndependent protocol systens, each having a separate user interface, can

becone cunbersone for the user. 20 Furt hernore, these devices typically
require separate accessories, such as_chargers, battery packs, and carrying
cases, which create additional incon t he user when nobile. The

alternatg choice for a potential user is to lock into a specific protocol
syst em package which may not, fit all .of his requirenents. Likewi se, when a
user upgrades to a W%‘Qfemmnsﬁ%@ﬁ]torf&%“&%ﬂ?@ SHeant ae‘nﬂé‘?/v phone
wi th his conmuospecifically {whportablentommanidatiendevicesew i nterface (i.e., how
to operate the new _

Background
10

With the ever increasing popularity of personal communication
devices, such as cordless telephone and cellular telephone handsets, a
higher priority is being placed upon designing these devices in lightweight
and compact forms that are readily portable. While a user may enjoy the

15 portability of these devices, he may still require carrying several devices at
the same time in order to have two-way voice communication in different
geographic locations that use different communication protocol systems.
Having to carry separate handsets for independent protocol systems, each
having a separate user interface, can become cumbersome for the user.

20 Furthermore, these devices typically require separate accessories, such as
chargers, battery packs, and carrying cases, which create additional
inconvenience for the user when mobile. The alternate choice for a
potential user is to lock into a specific protocol system package which may
not fit all of his requirements. Likewise, when a user upgrades to a new

25 system, he has to re-program the new phone with his commonly used
phone numbers and learn a new interface (i.e., how to operate the new
phone). '

" Current implementations of cellular and the planned
implementations of Personal Communication Systems (PCS) portable

30 telephones have been either single protocol or dual-mode protocol,
however both protocols are hard encoded into the telephone handset.

~ Subscriber Information Module (SIM) cards for Global System for
Mobile communications (GSM), a European protocol system, currently
provide subscriber information (e.g. subscriber phone number, service
.35 " provider) and plug into a GSM phone to configure the phone for that
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phone). Current inplenentations of cellular and the planned inplenentations
of Personal Communi cation Systens (PCS) portable 30 t el ephones have been
eift her single protocol or dual -node protocol, however both protocols are
hard encoded into the tel ephone handset. Subscriber |Information Mdul e
(SIM cards for d obal Systemfor Mbile e€dmmunications (GSM, a European
protocol system currently provide subscriber information (e.g. subscriber
phone nunber, service 35 provi der) and plug into a GSM phone to

confi gure t he suhseriberorHowgver, these cards only ieferenqe\the subsariksrdata g doy| y

reference the rﬁj{tiﬁerddéﬁfadi'é‘tf?ecﬁféﬁcﬁ RFY circlifthy' &2 protocdl ingfHaiton. ( RF)
circuitry or protocﬁl I nformatt on. nc
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e,.there i's.a need for .a single
por t abl € communi catilenceldheredsanee ? SO ﬁmai?lﬁﬁpmv@ceeﬁmﬁﬁ"g%ﬁ i on
protocol s and thapvaiénéorporate m@mi?lé cAmurnit&tidm peotddolseandgaoride aon of
the Drawings FI'G 1 is a drawing illustrating a portable comrunication
~device inh 10 comlgggop%e&'ngge%f% the present invention. FIG 2 is an
el ectrical block diagramof the internal el ectronics associated with the

portabl e communi cation devi ce gf.f56 oPMHd DiGines

FIG. 1 is a drawing illustrating a portable communication device in
10 accordance with the present invention.

FIG. 2 is an electrical block diagram of the internal electronics
associated with the portable communication device in accordance with the
present invention.

FIG. 3 is an electrical block diagram of a module in accordance with

15 the present invention.

ailed Description of the Preferred Embodiment

Referring now to FIG. 1 there is shown a portable communication

20 device, or adaptable radio telephone handset, 100 in accordance with the
present invention. Included in the handset 100 are housing 102, display
104, keypad 106, speaker 108, microphone 110, and antenna 112.
Insertable/removable modules 116 and 118, each containing radio
controller and radio frequency (RF) functions related to separate

25 communication protocol systems, are shown external to the handset 100.
These modules 116, 118 can be inserted into the handset 100 through
aperture 114 to mate up with electronic circuitry (to be described later)
within the housing 102. Interconnects 126, 128, located within each
module 116, 118, provide electrical interconnect to mate up with the

30 internal circuitry of the handset 100. When more than one module is
inserted into the handset 100, a primary slot 122, and secondary slot 124 are
defined within the handset 100. In FIG. 1, the primary slot 122 is being
used to accommodate module 116 while the secondary slot 124
accommodates the second module 118, however these modules could be

35 interchanged to the opposite slot if desired.



present invention. FIG 3 is an electrical block diagramof a nodule in
accordance with 15 the present invention. Detail ed Description of the
Preferred Enbodi nent Referring nowto FIG 1 there is shown a portable
comuni cation 20 devi ce, or adaptable radio tel ephone handset, 100 in
accordance with the present invention. Intfuded in the handset 100 are
“housing 102, display 104, keypad 106, speaker 108, m crophone 110, and

t 112. | bl e/ dul es 116 118, h t ai, ni
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i nterchanged triurhbersypaftdstandlovk dddedgeedrt bd programmed into the handset 100

10 by the user. This user specific information can be programmed into the
handset regardless of whether or not a module is inserted. Battery
compartment 120 supplies power to the internal electrical circuits of the
handset 100 as well as those of the modules 116, 118. All of the modules
and internal circuitry operate at preferably 3.0V DC. Thus, a common

15 battery charger and common battery pack can be used regardless of the
protocol to which the handset 100 is configured. _

As an example of user operation, the user can program the handset
100 with user specific information, such as lock codes and frequently
dialed numbers, without any modules inserted. The user then inserts a

20 module, such as a 1900 megahertz (MHz) Personal Access Communication
Systems (PACS)-Time Division Multiple Access (TDMA) module, into the
primary slot 122. A second module, such as an 800 MHz Advanced Mobile
Phone System (AMPS) module, can be inserted into the secondary slot 124.
The user specific information is automatically downloaded or otherwise

25 made available to both modules. The handset initially establishes
communication using the primary slot, in this case the 19900MHz PACS-
TDMA system. The secondary slot 124 becomes automatically available to
take over when the primary system is not functioning, for example if the
handset is out of range of the primary system. Alternatively, the user can

30  use a keypad command to change from one communication protocol to
another in order to establish a communication link:

The modules 116, 118 are all standardized to a common size
designed to fit into the slots 122, 124 of the handset 100. If the user moves
to an area that employs entirely different protocol systems, he can

.35 manually change out the module(s) to accommodate another module or
set of modules. For example a 1900MHz Code Division Multiple Access



-3- Each nodul e 116, 118 contains protocol specific hardware and software
related to the protocol it was designed for. Once inserted into the handset
100, the nodul es 116, 118 provi de i ndependent conmmuni cati on protocols with
whi ch to access separate comuni cati on systens. The 5 handset -100 can
be programmed for single or nultiple identd-fication nunbers. The handset .
100 provides a common user interface through the keypad 106 and display 104
regardl ess of the conmunication protocol bei ng used. User specif]

information, (BMA}moedieceuld bgiinsertedandaisedrasthe primnary arod e%n 8an be
pr?granlrr?d | NBOONRE: mmelhogwe é@ultdhbe E&Se&ﬁéﬁt&&?ﬁsei Fs%ysf@éo ; ific :
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shown an electrical block diagram of the internal circuitry associated with
the handset in accordance with the present invention. Circuitry 200 is
preferably included on a printed circuit board referred to as the common
board and comprises a controller means including microprocessor 202

15 having associated memory and peripherals and a display driver 204. Bus
lines 208 control the communication between the microprocessor 202 and
the display driver 204 and also goes to a keypad/display interface 206, such
as a flexible interconnect (flex). The keypad/display interface 206 provides
the interconnect between the keypad 106 of the handset 100 and the

20 microprocessor 202 as well as the display 104 and the display driver 204.
The user can program the handset 100 with user specific information via
the keypad 106 and have it stored in microprocessor 202. This type of user
specific information is stored and made available to any enabled module
inserted within the handset 100.

25 Also included in the common board 200, is a module interface 212
that provides a standardized interconnect for receiving the modules 116,
118. Bus lines 210 download the programmed user specific information
from the microprocessor 202 to the modules 116, 118 once inserted.
Information regarding the communication status of the inserted modules

30 116, 118 is also sent via bus lines 210 to the microprocessor 202 so that the
microprocessor can control the switching between the two modules 116,
118. The microprocessor 202 preferably keeps one module in a sleep mode
while the other module is engaged in a commumcatlon link in order to
conserve current drain. . _

35 The module interface 212 is preferably a dual head multi-contact, or
multi-pin, connector designed to mate up to corresponding interconnects
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primary slot 122. A second nodul e, such as an 800 MHz Advanced Mdbil e Phone
System (AMPS) nodul e, can be inserted into the secondary slot 124. The user
specific information is automatically downl oaded or otherw se 25 ~ nmade
avai l abl e to both nodul es. The handset initially establishes comrunication
using the primary slot, in this case the 1®900M4z PACS- TDMA system The
-secondary slot 124 becomes automatically available to take over when the
prinmary systegbks ot _functionin for exanple_ if_the handset is out of

range of the of;the medules; 116,318 pard pravide glestrieal coptact between the
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Di vi si on Ml t BPesushcig each path iscownyiatestiwith 8 elifferens module: RF pathaised as
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| € rmogul es y_the

t he secondary _npdul e. user to

|t a e casried
provi de accesg“FBORﬁS’F??sﬁFéogo éWEﬁi‘ 2&@?‘@! ehint heRFpath@dthewien t he
presently currently enabled module to an RF trace 214. Thus, only one RF path

10 makes electrical interconnect to the RF trace 214 of the handset 100. The -
RF trace 214 interconnects to a tuning circuit 222, preferably under
microprocessor control 202, that automatically controls the tuning of the
antenna 112 to the appropriate frequency with appropriate matched

_ impedance. .

15 Referring now to FIG. 3 of the accompanying drawings there is
shown an electrical block diagram 300 of the circuitry associated with one
of the modules 116. A similar diagram would apply to the second module
118. Included in the module circuitry 300 is module interface 302 which
includes corresponding mating contacts for providing the interconnect

20 between the module and the interface 212 of the circuit 200. A
microprocessor 304 along with protocol/audio control circuitry 306
provide all of the protocol specific controls for a specific communication
system. Control lines 312 transfer user specific information generated
from the common board 200 to the microprocessor 304 as well as provide

25 other controller functions to the rest of the module circuitry 300. Included
in the module circuitry 300 is RF section 308 which further includes
transmitter and receiver circuitry specific to the particular communication
system and providing RF path 310 to the module interface 302.

' Module interface 302 includes an RF interconnect for the RF path

30 310 of the module. The module interface 302 includes an RF contact
capable of relaying an RF signal with appropriate impedance matching
through to the corresponding mating contact in the module interface 212
and on to its corresponding RF path 218 of the common board 200. The
second module 118 includes a similar circuit for another specific protocol

35 that can be inserted into the interface 212 and, when enabled, similarly
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5 I nserted nodul e(s) do not cover a particular area, the user need
sinply change the nodul e(s) when wanting to change protocols. By utilizing
t'he adapt abl e radi o tel ephone handset- as described by the invention, the
user may keep one conmuni cation device with one user interface as opposed
to nultiple handsets. 10 Referri®g nowto FIG 2 of the
acconpanyi ng drawi ngs there is shown an electrical block diagramof the

internal circuitry assQgiated wth the handsef_.in rdance with the
T ecome i o v praide 35 R HAES Yobé Cotresppaning BF Hith 240! sosmn hhesd

circuit board20®kferred to as the common board and corrpri ses a controller
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i nt er connect duetn Byhincesperatingpdif eﬂh@‘@d&ﬂﬁ%@{ﬁ ndset, user is

i cropr OCGSSO]brcﬁﬁaeé&vaalccéb‘é tbfiﬁu pRgtokets andl sy é’c@nﬁ' S’Gﬂﬁt bygf 204.

The user can ramthe han se user ecific i ion via the
keypad 106 an cetien pro "‘loﬁﬁ h?%r%’ﬁa fe%@n qfﬁf‘gﬂl‘ﬁepga“éfa rgaat
speci fi c i nf olimitedoto, i1908MH=z Digital ﬁanﬂiesa/'ﬁellephbneﬁ.h S(DCGFE) 980MIdgul e

boar t 300, 1 o 0tal JfeseRd .n?%wil%@%@t%?\zsmewgmv. R EE D <o

i nt erconnect EwvropeaseCordlgss HelephomedDEGTE). Wiile the prefecredoembadimentd t he
programmed US@gscibREitd mddulédHideridd into the handset, one of reasonable skill in

the art would be able to apply this invention to a handset designed to
accommodate a larger number of modules. Common accessories, such as
15 a carrying case, battery packs, and battery charger, can be used with the
handset as described by the invention, this adds up to a significant cost
saving to the end user.
While the preferred embodiments of the invention have been
illustrated and described, it will be clear that the invention is not so
20 limited. Numerous modifications, changes, variations, substitutions, and
equivalents will occur to those skilled in the art without departing from
the spirit and scope of the present invention as deﬁned by the appended
claims.

25 What is claimed is:



fromthe mcroprocessor 202 to the nodul es 116, 118 once inserted.

I nformation regarding the comuni cation status of the inserted nodules 30
116, 118 is also sent via bus lines 210 to the mcropr t
the m croprocessor can control the switching between the two nodul es 116,

it e e o her odur o i o enaged T x sonmunt oat .”Bd”'lﬂlllll [ BIETSRN A

conserve current drain. 35 : The mpdul e interface 212%is"preferably
a dual head nulti-contact, or nulti-p|r1£3§¥¥§ector deS|gned to mate up to
correspondi ng i nterconnects 126, 128 of the nodul es 116, 118 and provide
el ectrical contact between thge common .board 200 and the.inserted nodul es.

I ncl uded in the connector ar EFHH?%“? eNICe EOMRESINE hat provi de RF

connections for theal'mdsih spedket, tahmdqrophpnesa keyppddadce. These
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path of the curc?bﬁj ﬁﬂgr ﬁhrttqwﬁqgs% s‘ﬁ: trazm(il 214. Thus,  only one RF

path 10 makes copdy madules ceagh proyiding indgpendent

handset 100. Tadidfréqueney ahd ¢dthanadeatant prétocelst undedthel dotitrdl 122,
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P % y common user interface.

2. A communication device as defined by claim 1 wherein the
first and second removable modules are replaceable by third and fourth
removable modules each providing radio frequency and communication

15 protocols independent of the first and second temovable modules and
under control of the same common user interface.

3. © A communication device as defined by claim 2 wherein the
keypad and controller provide the common user interface for the
20 independent communication protocols.

4, A communication device as defined by claim 1, wherein
each of the first and second removable modules further comprises:
_ protocol control circuitry for providing a communication protocol;
25 and
receiver and transmitting circuitry for receiving and transmitting a
radio frequency (RF) signal.

5. A communication device as defined by claim 4 further
30 comprising a switch for controlling the path of the RF signal.



m croprocessor control 202, that automatically controls the tuning of the
antenna 112 to the appropriate frequency with appropriate natched

i npedance. 15 Referring nowto FIG 3 of the acconpanying

drawi ngs there is shown an electrical block diagram 300 of the circuitry
associated wth one of the nodules 116. A simlar diagramwuld apply to
the second nodul e 118. Included in the nddul e circuitry 300 is nodule
interface 302 which includes corres in ting contacts for providing

t he i nterconnect 20 bet ween thg?ﬁgjh(g?ggjrthe interface 212 of the
circuit 200. A microprocessor 304 aloig Wt A ~protocol /audi o control
circuitry 306 provide all of the protocol specific controls for a specific

comuni cation system Control |ines 312 transferl0fer specific information
generated fromthe comon board 200 to the m croprQcessor 304 as well as
provi de 25 other controller functions to the re§ o

circuitry 300. Included in the nodule circuitry 300
further includes transmtter and receiver circuitry g
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35 that can be inserted into the interface 212 and, when enabl ed,
simlarly -6- provide its RF path to the corresponding RF path 220 of
common board 200. By enpl oying the adaptabl e radio tel ephone handset as
described by the invention, users are able to retain the sanme user control-
interface as 5 wel | as the custom prQ/Qrarrm' ng they defined for the
_operation of their handset. By incorporating different nodules within the
handset, a user is provided with acc ) pl e protocols and systens.
O her types of communication prot ocﬂwd be i npl emented i ncl ude,
but are not limted to, 1900MHz Digital Cordless Tel ephone U. S. (DCTU),

900MHz 10 Total Access Commruni cation System (TACS), and 1900vHz Digital
Eur opean Cordl ess Tetephere—BEG—hi-o—i-he—pieterrad—eriodi nent

descri bes two ul s inserted i|JKbYPAD RESPLAY gne of regsonable skill in
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irllustrated and described, it will be clear that the |nventlr¥|é§H@@¢H§gg@@N

limted. Numerous nodifications, changes, variations, substfltutl ¢ipAeed
equi valents will occur to those skilled in the art Wi t hout [Hepart }
the spirit and scope of the present invention as defined by the appended
clainms. 25 What is clained.is: Cains 1. A conmmuni cati on devi ce

conprising: a housing including a speaker, a m crophone, a keypad and a 5
controller for programm ng user specific information into the communi cation
device, the housing further including an aperture for accessing the
interior of the housi ng;ADAPTABEE RADIOTELEPHONEHANDSETI es each
provi di ng i ndependent radi o frequency and comruni cati on protocols under the
control of a 10 conmon user interface. 2. A conmmuni cation device as
defined by claim1 wherein the first and second renovabl e nodul es are

repl aceable by-third and fourth 2888 SE@SUBlch providing radio
frequency and cormuni cation 15 protocols |ndependent of the first and

second renovabl e nRguallcfasptgglde rua%]g rtele E)r8|MndséthﬁOEf‘ggc§£nn{LD<{1ates multlple

interface.
modules (116, 118) containing independent protocols in order to provide
access to multiple communication systems.

Thls Sheet Has Been Reﬂlaced
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3. AwsOMmuni cati on device as defined by claim 2 wherein thEPlkMﬁj\éﬂ‘lhﬁﬂEET !
control l er provide the comon user-interface for the 20 i nde
conmmruni cation protocols. 4. A conmmruni cati on-device as d Dated...ﬁ..-el--ai-m--l_"'

wherein each of the first and second renovabl e nodul es- fu TSES.
protaocol control circuitry for providing a comunication protocol; 25
and receiver and transmtting circuitry for receiving and transmtting a

radi o frequency (RF) signaL 5. A conmuni cation device as defined by claim
4 further 30 corrpr|S| a switch for controlling the path of the RF
si gnal . AP’I‘ABLE RADIO TELEPHON HANDSET

Abst_;ac: of the Disclosure

An adaptable radio telephone handset (100) accommodates multiple
modules (116, 118) containing independent protocols in order to provide
- access to multlple communication systems.

Figure 1



