L ) /

SCO4A85AT METHOD AND APPARATH@KEQER
4 NTEGRATI NG A DEDI CATED SELECTI VE CALL DECODER | seONTROLLER
Field of .the Invention 5 This invention relates in general to
controllérs, and in particular to a met hod and apparatus for
integrating a dedicated sel ect ive call dekoder in a contSQO485ATf a
sel ectivé call receiver. Background of the
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Selective call receivers are portable communication devices that are
known in the art. As with all portable communication devices, it is desirable
for a selective call receiver to be small in size, and have long battery life. To

15 reduce the size and increase the battery life of a selective call receiver, a
primary objective is to reduce the number of electronic components in the
selective call receiver.

" Presently, two essential components used in a selective call receiver
are a decoder and a microcontroller. The decoder is typically a dedicated

20 component, purchased on the open market that decodes a selective call
signal in accordance with a predetermined protocol. The microcontroller
performs several functions, including providing a user intérface, driving an
LCD display, and interfacing with the decoder. These two components
coupled by a serial communication link is the conventional approach to

25 designing a compact selective call receiver.

Currently, there are growing demands for smaller, more compact,
selective call receivers. However, the two component combination limits the
size to which a selective call receiver may be reduced, and limits the battery
life. Integrating the decoder and the microcontroller into a single

30 semiconductor package would provide a smaller solution. However a
primary difficulty with this approach is that the decoder and the
microcontroller each communicate information internally in parallel, while
externally the decoder and the microcontroller conventionally communicate
serially via a standard serial interface such as the serial periphéral interface

35 (SPI) standard. This results in several disadvantages. For example, input-
output ports of the microcontroller which could be used for other functions in
the selective call receiver are required to support serial communication.
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reduce response time to incoming messages, will not require a large
amount of memory, and will not require duplicate circuitry in the decoder
15 and the microcontroller.

Summary of the Invention

In carrying out the objects of the present invention in one form, there is

20 provided a controller for a selective call receiver having a plurality of

addresses, and wherein the selective call receiver receives a selective call

signal having one of the plurality of addresses and a message, the

controller comprising: a microcontroller for providing control information

and the plurality of addresses, and for retrieving status information, receive

25 address information and the message; a memory coupled to the

microcontroller for storing the control information and the plurality of

addresses from the microcontroller, and for storing the status information,

the receive address information, and the message for retrieval by the

_ microcontroller; and a decoder for retrieving the control information from the

30 memory, for receiving and decoding the selective call signal in accordance

with the control information in response to receiving the selective call

signal, for storing the status information in the memory when receiving and

decoding the selective call signal, for storing the receive address

information in the memory in response to detecting the one of the plurality

35 - of addresses in the selective call signal, and for decoding and storing the
message in the memory.
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detecting thqn%@ﬁ&( the plurality 35 of addresses in the selective call
signal, and for decodi ng and storing the message in the nmenory.

15 FIG. § illustrates a flowchart detailing the operation of the decoder
circuitry in FIG. 2 in accordance with the preferred embodiment of the
present invention.

Detailed Description of the Invention

20
FIG. 1 illustrates a selective call receiver 100 known in the prior art
for receiving and decoding a selective call signal. The selective call
receiver 100 comprises two essential components, a serial decoder chip
103 and a serial microcontroller 110 chip, each chip independently
25 designed to support serial communication. The decoder 103 and the
microcontroller 110 are individually packaged semiconductor chips
available on the open market that support a serial communication standard,
such as the serial peripheral interface (SPI) standard, conventionally
~ adopted by manufacturers of both the decoder 103 and the microcontroller
30 110 chips. Conventionally, a serial interface provides an economical and
practical interface for the decoder and microcontroller chip manufacturers,
as well as for selective call receiver manufacturers. Adopting a serial
standard allows selective call receiver manufactures to conveniently couple
the microcontroller and decoder chips from different chip manufacturers.
35 And, for semiconductor chip manufacturers a serial interface is desirable
because it requires a small number of pins which result in lower packaging
costs. The decoder 103 comprises decoder circuitry 104 which is coupled



Brief Description of the Draw ng

1o I | ustrates a selective call receiver known in the prior art. 5
FIG 2 illustrates a selective call receiver in accordance with a
preferred enbodi nent of the present invention. FIG 3

illustrates

a menory in the selective cal receiver in FIG 2 in

accordance with the preferred enbodi nent of the present invention.
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memory 122, timing control 124, and serial communication interface 109,
where are coupled to processor 114. In addition, the processor 114 is
coupled to user controls 115, code plug 112 and alert 116, the serial
communication intetface 109 is coupled to the message memory 122, and
the display driver is coupled to a display 120. The microcontroller 110 and
the decoder 103 communicate via serial communication interface 109,

serial communication link 108 and serial communication interface 107,

which shall be collectively referred to as the serial bus from this point
onwards. The microcontroller 110 controls the operation of the selective call
receiver 100. This is accomplished by the processor 114, driven by the
timing input from the timing control 124, executing predetermined

“instructions stored in the ROM 111. Prior to the selective call receiver 100

receiving a selective call signal, for example after power in the selective call
receiver 100 is turned ON or after reset, the processor 114 initialises or
prepares the selective call receiver for receiving and decoding the selective
call signal. During the initialisation, the processor 114 retrieves control
information from the ROM 111 and selective call addresses of the selective
call receiver from the code plug 112, and transmits the retrieved control
information and the retrieved selective call addresses via the serial bus to
the decoder circuitry 104. The control information programs the decoder
circuitry 104, and the selective call addresses are stored in the decoder
circuitry 104. When the receiver circuitry 102 receives a selective call signal

~ modulated on a radio frequency carrier via the antenna 101, the received

30

35

selective call signal is demodulated by the receiver circuitry 102 and
provided to the decoder circuitry 104. The decoder circuitry 104 receives
and decodes the selective call signal from the receiver circuitry 102 in
accordance with the control information provided by the processor 114.
When the decoder circuitry 104 detects at least one of the addresses
provided from the code plug 112 in the received selective call signal when
decoding the received selective call signal, the decoder circuitry 104
continues to decode a message in the selective call signal associated with
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processor 114 gets the status information from the decoder circuitry 104,
and continues processing a received selective call signal in accordance

with the status information retrieved from the status register 315. Several

15 transmissions of control information and status information occur between
the processor 114 and the decoder circuitry 104 via the serial bus when
receiving and decoding the selective call signal. This causes the processor

114 to spend a substantial portion of its processing resources servicing the
serial communication interface 109. Subsequently, the message stored in

20 the message memory 106 is transmitted to the microcontroller 110 via the
serial bus and stored in message memory 122. The processor 114 then
activates the alert 116, and in response to detecting a user input via the

user controls 115, the processor 1114 provides the message from the
message memory 122 to the display driver 121 which presents the

25 message to a user. In addition, the decoder circuitry 114 also transmits
receive address information to the processor 114 via the serial bus,
wherein the receive address information indicates which of the addresses
provided from the code plug 112 was detected in the selective call signal.

~ When the received selective call does not include any of the addresses

30 provided from the code plug 112, the decoder circuitry 104 also provides an
input to the battery saver 105. The battery saver 105, in response to the

input from the decoder circuitry 104, transmits a battery saver signal to the
receiver circuitry 102 causing the receiver circuitry 102 to reduce its current

drain, thereby saving power.

35 From the preceding description, a significant amount of information
is communicated between the decoder chip and the microcontrollier chip,

and although both these chips communicate information internally in

serl al



“where are coupled to processor 114. In addition, the processor 114 is
.coupl ed to user controls 115, code plug 112 and alert 116, the serial 10
comuni cation interface 109 is coupled to the nessage nenory 122, and

the display driver is coupled to a display 120. The m crocontroller 110 and
t he decoder 103 communicate via serial cd@munication interface 109,

serial comrunication link 108 and serial comunication interface 107,
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to a receiver circuitry 102 which is coupled to receive radio frequency
20 signals from an antenna 101, user controls 115, code plug 112, alert 116,
and display 120. The controller 210 comprises three portions, decoder 240,
memory 220, and microcontroller 250. The decoder 240 comprises serial
decoder circuitry 104 coupled to the receiver circuitry 102 and battery saver
105. The microcontroller 250 comprises a processor 114 coupled to read
25 only memory 111, input output port 113, the user controls 115, timing
control 124, display driver 121, and the alert 116. The memory 220 is
coupled to the processor 114 in the microcontroller 250 and the decoder
circuitry 104 in the decoder 240 via parallel bus 230 and 235 respectively.
_ Interrupt logic 225 is coupled to the memory 220 and the processor 114. In
30 the preferred embodiment of the present invention, the controller 210
comprises an off the shelf decoder chip which provides the decoder
circuitry 104 and the battery saver 105, and a microcontroller chip,
substantially similar to that of the prior art, interfaced via the memory 220,
integrated in a single semiconductor package.
35 FIG. 3 illustrates the memory 220 comprising several registers
including address register 305, control register 310, status register 315,
message register 320, and receive address information register 325. In the



5 . - the detected address, and stores the decoded nessage in the nessage
menory 106. When receiving and decoding the selective call signal, the
decoder circuitry 104 comuni cates status information to the processor 114
via the serial bus. The processor 114, in response to receiving the status
5 information may transmit additional cdntrol information to the decoder
circuitry 104. Alternatively, the decoder 103, I n accordance with the
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Serial bus afodnstien storeckbdBEEanitbrsctstss 315, Thg et Taortandlh s for "°
storing status mformatlon from the decoder circuitry 104, the processor 114
retrieving the status information to determine the status of the decoder
circuitry 104 when receiving and decoding a selective call signal. The

15 receive address information register 325 is for storing receive address

- information from the decoder circuitry 104, the processor 114 retrieving the
receive address information in response to retrieved status information from
the status register 315 indicating at least one of the addresses stored in the
address register 305 is detected in the selective call sighal. And the

20 message register 320 is for storing a message from the decoder circuitry
104, the decoder circuitry 104 decoding and storing a message in the
message register 320 in response to detecting, at least one of the
addresses stored in the address register 305 and associated with the
decoded message, in a selective call signal.

25 Hence, a memory coupled to a serially communicating decoder and
a serially communicating microcontroller via a parallel bus, advantageously
interfaces the decoder and the microcontroller, and provides faster
communication that overcomes the limitations of slow serial communication

_ of the prior art. '

30 FIG. 4 illustrates a flow chart detailing the operation of the processor
114 in the microcontroller 250 of the controller 210. The process with the
processor 114 retrieving the addresses of the selective call receiver 200
from the code plug 112, and retrieving control information from the ROM
111. The processor 114 then stores 405 the retrieved addresses in the

35 address register 305, and the retrieved control information in the control
register 310. Subsequently, the processor 114 retrieves 410 status
information from the status register 315 which indicates the status of the




actjivates the alert 116, and in response to detecting a user input via the
-user controls 115, the processor 1114 provides the nessage fromthe

nmessage nmenory 122 to the display driver 121 which presents the 25 nessage
to a user. In addition, the decoder circuitry 114 also transmts

recei ve address information to the proce8sor 114 via the serial bus,
wherein the receive address information indicates which of the addresses
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response to receiving an input from the user controls 115. The processor

114 providing the retrieved messag'e to the display driver 121 for

presentation by the display 120 to the user. After retrieving 425 the

15 message from the message register 320, the processor 114 returns to

retrieve 410 the status information in the status register 315 and the

operation continues as described above. Also, when the retrieved status

information does not indicate at least one address of the addresses stored

in the address register 305 is detected in the received selective call signal,

20 the processor 114 retums to retrieve 410 the status information in the status

register 315 and the process continues as described above. In the

preferred embodiment of the present invention, the interrupt Iogié 255 is

configured to generate one or more interrupts to the processor 114 in

accordance with the control information stored in the control information

25 register 310. The processor 114 on receiving the interrupt retrieves the

status information from the status register 315 and, continues processing

dependent on the status information retrieved. In addition, when receiving

and decoding a selective call signal the processor 114 and the decoder

_circuitry 104 repeatedly exchange control information and status

30 information via the memory 220. However, as information is communicated

via a parallel bus 230 and 235, the present invention advantageously

communicates information faster and requires minimal processor resources

for controlling the communication, freeing processor resources to provide
other features and functionality to the selective call receiver.

35 FIG. 5 illustrates a flowchart detailing the operation of the decoder

circuitry 104. The decoder circuitry 104 begins by retrieving 505 control

information from the control register 310, the decoder circuitry 104 receiving



bits fromthe decoder to the mcrocontroller via the serial bus. The third
.di sadvantage is the software required, and consequently the nenory to
store the additional software, to control the serial transfer of

i nformation on the serial bus. A fourth di sadvantage is the
duplication of circuitry in the 10 decod®r and the microcontroller to
support the serial bus, such as the nmessage nenory. And a fifth
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recei ve radio 1$ (e)'ﬂgt@n'g‘?t §t9"n9ci5ﬁ£d§c ?ﬁ?ﬁl'ﬁﬁh rf@Ptehé@]tQ:garﬁ‘fo’ﬁﬁs 115,
code plug lﬁZdetelcﬂon wds describechaboviz. slﬂbwgvéﬂmrhé”mme:dat:odéﬂ eircultrp 104 .
conprises thr ol l er
ComPr e L 85c b st S5 86 o ho of toe oMRisbeR Mordh MELHERIS O
the receiver ragisiertao,‘a moa renelvsdtaeies;tn@aoeu sngnal mdeqmrmlmmwnt%| | er

250 COWDH'(?esre'%uﬁfs"fcﬁ&éf&cﬂﬁé“a&d?é@é&’ wHen' REiViRg st Meéﬁ’tﬂﬁ@ku&é ubAPUt
output port 113 124 g Iay
h

nt s,115, ont s ol
Griver 591 aneleptive shl slonak Aferctheestip,of Bagdetion 516 A, Joeide 51
processor ll4decoddrecirpuitryo ¢0¢Tstmbb€5202|%ehmcaddressldmodnatlon |n the reveivey 104

e Z?EUSEC?SS%QC"%%@”@N@@%E# L Py et iy M pE AR A address of the,
30 the prefcaddwssadsionednin e addreps ¢egisteri 3G mhich has rhee@odeﬁegtecbm 210
conpri sesygn ffd réét’ﬁ é(‘g@eiedi%oc?&f s@?l'ap EVBh tférﬂvtbd&étebﬂs? dffPd8Eoder

ci rcui try 104 and attery_ saver (rin crocontro 9}] g
subst ant i al | yCE¢WHY 104 §tqrﬁ§t5%§r at'ﬁﬁsﬁﬁg% egp e fFﬂ’Brthﬁcr@He\YFQ $e1eCtiMehor y
220, I nt egit adigeal and asswiaétedamthqhéUdéwct@di@tMst 3im the mesddge 3

'11ustrates theg|s RIH2Y, Hfidr 16 BlurSh g0 detstt rlg Ladts ss%s%:vhen receiving and

decoding subsequent selective call signals.

20 In accordance with the present invention, a serial selective call
decoder and a serial microcontroller, both readily available on the open
market, may be advantageously integrated into a single semiconductor
package providing an economical and compact controller for use in a
selective call receiver. This is achieved by coupling the decoder and the

25 microcontroller to a plurality of dual port registers using a parallel bus. With
parallel communication, information between the decoder, the memory and
the microcontroller is advantageously communicated at a higher speed
than with the serial communication of the prior art, thereby overcoming the

_ limitations thereof. In addition, as the present invention uses a commercially

30 available decoder and microcontroller, both with market proven levels of
quality and reliability, the present invention provides a controller for a
selective call receiver having substantially similar levels of quality and
reliability. Further, the present invention results in a controller in a single
package that can be economically, conveniently, and reliably included by

35 selective call receiver manufacturers in their selective call receivers.

Hence, the present invention integrates a decoder and a
microcontroller in a single semiconductor package, which provides input



i ncl-udi ng address regi ster 305, control register 310, status register 315,
message register 320, and receive address information register 325. In the
7 preferred enbodi nent, the registers in the nenory 220 are dual port
regi sters which support simultaneous access by the decoder circuitry 104
and the processor 114. The address regist®p 310 is for storing addresses of
the selective call receiver 200 provided by the processor 114 fromthe code
5 plug 112, prijor to the selective,call recejyer 200, receivi a selective
dal o1 o OutR mEragaTifalRE R ex pORE fincticnail iy azedleetive Galled O
?r resﬁt. redéiver; vetucds responte tind to Irﬁ:ohﬂgg méﬁsjagg_spdoésh Abt reduifgat i on
romthe proc r p r rievi.ng the contr
i nformation f?%@lgt ﬁ@%ﬁﬁem?y, éﬁﬁ?ﬁ%t%onéﬂ'éer(ﬁ‘g}g Fﬁgfﬁiﬂec‘a‘?ﬁ“ﬁ&{ n gb?st er
310. The decodecoder and thg micewcootrollercei ves and decodes a sel ective cal |
signal in gccordanggnhait Ridiinadgent r ol information stored in the
control register 310. The status register 315 is for storing status
information fromthe decoder circuitry 104, the processor 114
retrieving the status information to determ ne the status of the decoder
circuitry 104 when receiving and decoding a selective call signal. The 15

recei ve address information register 325 is for storing receive address
information fromthe decoder circuitry 104, the processor 114 retrieving

t he recei ve address information in response to retrieved status
i nformation from the status register 315 indicating at | east one of
the addresses stored in the address register 305 is detected in the

selective call signal. And the



20 . message register 320 is for storing a nessage fromthe decoder
«circuitry 104, the decoder circuitry 104 decodi ng and storing a
nmessage in the nmessage register 320 in response to detecting, at |east
one of the addresses stored in the address regi ster 305 and associ at ed
with the + . decoded nessage, in a sele#dive call signal. 25 Hence,
a nenory coupled to a serially comruni cati ng decoder and a serially
comuni cating microcontroller via a pgﬂgbyﬁ bus, advant ageously

i nterfaces the decoder and the m croc EE and provi des faster

conmuni cati on that overcomes the limtations of slow serial communication

of the prior f 3R controller':*ogl fﬁél!el::{i?%r@élﬁeéeﬁllep"ﬁm azggﬁ?z%lﬁ)(r& th?

oper ation of proces m crocontro
control | er 21@ddmﬁ§e§)r%w§ewm the iselective qallJeeeiver raceivesea selagtivg aalle

addr esses 50f  §igAab HaRfid \thet df | theepRirdhify 3P addressés csmd raem‘égé%gél Wpell2,
and retrievin (ioqr] rol 1 nformation fromthe ROM . The processor 114

then stores 4 F@W%ﬁf& addresses in the 35 address regi ster 305,
and the retrieved control information in the control regi ster 310.

Subsequent |y, the Q@%@%\?\)’ﬁﬁo&&ﬁorﬁé lﬁY\ oﬂu%[l ?r’if@l'rHétfloq and thd'pitirdity & from

t he status regl ster fus o
8 decodeddrsgssesi t apd 1 for mtrre\negeistatug infermetion; nipogive| addiass cal |

in Orﬂf&%tiéﬂntéfhdﬂ% fRa5448; i nformation stored in the control
regi ster 310 When the retrieved status information indicates at | east

one of the
a memory coupled to the microcontroller for storing the control

information and the plurality of addresses from the microcontroller, and for
storing the status information, the receive address information, and the
15 message for retrieval by the microcontroller; and

a decoder for retrieving the control information from the memory, for
receiving and decoding the selective call signal in accordance with the
control information in response to receiving the selective call signal, for

20 storing the status information in the memory when receiving and decoding
the selective call signal, for storing the receive address information in the
memotry in response to detecting the one of the plurality of addresses in the
selective call signal, and for decoding and storing the message in the

memory.
25
2. The memory in claim 1 comprising a plurality of registers
simultaneously accessible by the microcontroller and the decoder.
3 The plurality of registers in claim 2 comprising:
30

a control register for storing the control information;

an address register for storing the selective call address;

a status register for storing the status information;

a receive address information register for storing the receive address
35 information; and

a message register for storing the message.
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addresses stored in the address register 305 is detected in the selective
5 call signal, the processor 114 retrieves 420 recei ve address information
fromthe receive address information register 325 to determ ne which
particul ar address of the addresses stored in the address register 305 is
detected. The processor 114 al so provi des2an output to the alert 116 to
notify a user that a nessage associated with a detected address has been 10

recei ved and stor in t address register, 305. .Subsequent|y h
processor 114%ret ﬁﬂ@e@f§§$°?ﬁ%9'ﬁf9§§ Eéfm%??'ﬁgr'ﬁ'ggsaagﬁ"r?l%idaftcéﬁa?ggﬂ in
response to rregistersng an input fromthe user controls 115. The processor
114 providing the retrieved nessage to the display driver 121 for

presentation by the display 120 to the user. After retrieving 425 the 15
nmessage from&he B &gBirolie in elaim2d whereinthe descoden, ither microaentreller

retrieve $10 4 HeAtemony CAfERldoRpldd) tha patalel eeftirhificalidn BOE 1die
operation continues, as, dgtgcrl bgﬁtyia oV Al's whe e retri ev&% st at us
[ éﬂ%

n th
i nfor mati on dRAIEMyBIcating;the plur resesa the eQntrofrinformatin, thedatus: or e

i n the addr esigforagitiohpthedfieive address iformatidreand diee wrsagéecti ve cal |
signal, 20 the processor 114 returns to retrieve 410 the status

i nformation in the status regi ster 315 and the process continues as
descri bed abd¥e. |The leontrollerpineckaimed dutther vomprising hintemruaptdegicntamt i on,
t he i nt eqiupt it j i '

nterruptS § o SCENig grademine Rl WOt MAtROR), My R AferRiy an

i nf or mati on SNIATELPLita the mickacontipllerwhendhe predetermingd dnpiits 31 receied.
processor 114 on receiving the interrupt retrieves the st at us

i nformation f?omt e status r istei .311"5 apd,. continues processing
dependent on fhe stPR QUCTORPRIrQHRS; 1 Glaimy f"ﬂg@d.comprﬁfbﬁ'tion, when recei vi ng

and decoding a selective call signal the processor 114 and the decoder

circuitr 04 repeat y AT Wal
ot or mat 18 vi ot o TeadeoptyS BEMERBCK. siirird phbaBerh A insidithe that.
via a paral | efetgiingstheareration of the micreeentroliefient i on advant ageously
conmmuni cat es i nf orjfBut-eDtfASpSits of SFsrablye ToliphGelhel bPSESsERr o° DBICES
for controll I&Pcutit?}?' conmmruni cation, freeing processor resources to provide

user controls which provide user input to the processor;
20 a code plug for non-volatile storage of the plurality of addresses;
timing control for providing timing signals to the processor;
a display driver for receiving information from the processor and
providing the information to the display for presentation to a user;
an output to an alert for alerting a user when the message is stored in
25 the message register of the memory.

8. The decoder in claim 1 comprising:

) decoder circuitry for retrieving the control information from the

30 memory, for receiving and decoding the selective call signal in accordance

with the control information in response to receiving the selective call signal

from receiver circuitry, for storing the status information in the memory when

receiving and decoding the selective call signal, for storing the receive

address information in the memory in response to detecting the one of the

35 plurality of addresses in the selective call signal, and for decoding and
storing the message in the memory; and
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other features and functionality to the selective call receiver. 35

‘FIG 5 illustrates a flowhart detailing the operation of the decoder
circuitry 104. The decoder circuitry 104 begins by retrieving 505 control
informati on fromthe control register 310, the decoder circuitry 104

recei ving 13 9 and
decodi ng a sel ective cal | signal fromthe receiver circuitry 102 in
accordance with the r trieved contraol.infor n,the decoder

i routtry. 104 det dbatighSaven bF debduinanbih Font e detedr Grufiv anickin

addr ess resgoase prédtingram outputi tocttiesrelceiver circuitty| catisingathe réesivierc oder
circuitry 104 nformation indicating the detection in
t he status regl wtﬁ%%d'ﬁ%%ﬂ%%a' hat storing the addresses in the _
address register 305 to facilitate detection was descri bed above.

However, whengthe Nﬁ(‘é}%’éraﬁhé @éu Eléﬂ 184a decod&reandd rﬁ@?@@dntﬂlérafn lgeast

f th dd d
e oot ve: cal $oIBERMR call Tegoletdiming 4 priralty aloaddsSeSoing RelebiVacalet | o
addr esses wherecebvari rdoefving ca detectiveg call signplehaving ones @f ethbi plarality| of

G foui try 10s0408a88 B34 mREhEG0. 8 BhRRR BRIt e Teceive

address information register 325 indicating the part i cul ar address of the

addressesygstored ig id?SmZQﬂra‘?ﬂ?eése@g’?étéfs 18P StoM (rettﬁ'gct I 6 fo o

t he received sel ect Consequent he, decqder
circuitry 104t §?§§t"§-‘293h regel ﬁ@@"ﬂé&%m dPPBﬁ?"( Fﬁé’ei‘@'&gzlt%ée 'é’@t‘?égﬂ

call signal asignagsociated with the detected address, in the nmessage

a plurality of control registers for storing control information from the '
microcontrolier, the decoder receiving and decoding the selective call

15 signal in accordance with the control information after retrieval thereof;

at least one status register for storing status information from the
decoder, the microcontroller retrieving the status information to determine
the status of the decoder when receiving and decoding the selectlve call
signal;

20 at least one receive address information register for storing the
receive address information from the decoder, the microcontroller retrieving
the receive address information in response to the retrieved status
information indicating one of the plurality of addresses is detected in the-
selective call signal; and

25 a message register for storing a message from the decoder, the
microcontroller retrieving the message in response to receiving a user input
for the stored message to be presented.

- 10. The apparatus in claim 9 further comprising interrupt logic for

30 receiving predetermined inputs from the plurality of registers in claim 9, and

for transmitting an interrupt to the microcontroller when the predetermined
inputs are received.

11.  The plurality of registers in claim 9 comprising dual port registers for
35 simultaneous access by the decoder and the microcontroller.
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regi ster 320, prior to returning to detecting addresses when receiving and
-decodi ng subsequent selective call signals. 20 I n accordance with
the present invention, a serial selective call decoder and a seri al

m crocontroller, both readily available on the open mar ket, may be
advant ageously integrated into a single $4m conduct or package

provi di ng an economi cal and conpact controller for use in a sel ective
call receiver, This is a(SL eved b cou I|n t he decoder and, t he

m crocont rol | 8 t o Aamethaedin ?yp"GP g”ﬁ%‘@ﬂstpe? §ieaeawgmaa§§f%ﬂtws| bus
Wth parédll ricehmmavingial muralitylbbaddteswstn thealetederand thee

i oher apeed ProcbSfaruid B6bl do £ mdrioff (il (T o WREEL HBEGRS
t her eby over cestectivea ¢all signal receivesk by the selective call receinsir: and whereintihe
present | @Ve%l‘o‘éagéﬁ‘eéorﬁrd?@fﬂ’@ﬁﬁé@hbﬁ O?thle %ebaéﬁbﬂoedét%‘é%é s%'Mbtlve dcaII

m crocontrol ler oth roven | evels of qual
reliability, $'9@a|pﬂl%€!ﬁt Q%%WPF'@HQHF%\#%O&{ controller for a

selective call recei ver haV| ng substantially simlar |evels of qual ity and

oo abkaguotin e HISRIRL of AR, o blerld 5T EhEveERnds )

i ncl uded by 360ntmlllmformahomm thermemiorgr nanufacturers in their selective

call recgigvers. Hence, the present invention integrates a
decoder and a m crocontroller in a single sem conductor package,
whi ch provi deR) i npgtrieving status information from the memory; 10

and output mcrocontroller pins for added functionality in a selective call

c) retrieving receive address information from the memory in response

to the retrieved status information indicating one of the plurality of
15 addresses is detected by the decoder when receiving and decoding the

selective call signal in accordance with the control information; and

d) retrieving a message from the memory in response to receiving a
user input for the message to be presented.
20 '
13. A method in a decoder for interfacing to a processor in a selective
call receiver having a plurality of addresses, wherein the decoder and the
processor are coupled to a memory, and wherein the decoder decodes a
selective call signal received by the selective call receiver, and wherein the
25 processor controls the operation of the decoder, the method comprising the
steps of:

a) retrieving control information from the memory;

30 b) storing status information in the memory when receiving and
decoding the selective call signal in accordance with the retrieved control
information;

c) storing receive address information in the memory in response to
35 detecting one of the plurality of addresses stored in the memory in the

decoded selective call signal; and
e
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receiver, reduces response tine to incom ng nessages, does not require a
I'ar ge anount of nmenory, and does not require duplicate circuitry in the

decoder and the m crocontroller. 5 What is clained is:

CLAI M5 1. A controller for a selective call receiver having a
plurality of addresses and wherein {de selective call receiver
recei ves a selective call signal having one of the plurality of
addr esses and nessage, the. controller conprising:

m crocontrol | f ot ‘Hﬂlﬂ/ladﬁﬁss@@ﬁt b the rmemesy i ianrespensacte decating tlmé

addr esses, anméssageeassomatéd viithathes derRlcRsdTBhé OF thé Phaalsy SP8d@Rsds in

i nformation a'ﬂqe cﬂ?%??ﬂ i a nenory coupl éd to the

m crocontrol | er §5¥ﬁ% cont rol information and the plurality
of addresses fronlthe m crocontrol ler, and for storing the status

information, the receive address information, and the 15 message for
retrieval by the mcrocontroller; and

AR



a decoder for retrieving the control information fromthe nmenory, for

recei ving and decoding the selective call signal in accordance with the

control information in response to receiving the selective call signal, for
20 storing the status information in the nenory when receiving and

decodi ng the selective call signal, 16or storing the receive address

i nformation in the menory in response to detecting the one of the

plurality of S bt LV I odi ng
rd atoring « MERERIE AN, REPARATIR Db sEEGRATANE' A HERICATEE
claim 1 conprising SEPEGTAVEt CAEL rBECOBER IN A CONTROEDRER y accessi bl e
by the mcrocontroller and the decoder. 3. The plurality of
registers in claim2 corrprl sin a control register for storing the
control information; agbﬂfggt rQ;fng dfisclosureori ng t he sel ective
cal | address; a status regi ster for storing the status information;

"t or mat 1 on; A qaemory 226 Foublsld aiiitess oo cioh tapohsdmet i stafls”
12 4. rebistepl 818| impssage egrgistors 320, card nreteivenaddiiesy fegisteral ity
of dual port ; ¢ormation register 325, are coupled to a decoder 240 and a
microcontroller 250 via a parallel bus 235 and 230. The microcontroller 250
10 controlling the operation of the decoder 240 to receive and decode a
selective call signal from the receiver circuitry 102, the microcontroller 250
communicating with the decoder 240 by storing and retrieving information
in the registers in the memory 220. The decoder 240 communicating with
the microcontroller 240 by storing and retrieving information in the registers
15 in the memory 220.

Figure 2 accompanies this abstract.



regi sters. 5. The controller in claim1l wherein the decoder, the
m crocontroller 5 and the nenory are coupled to a parallel conmunication

bus for comuni cating the plurality of addresses, the control
i nformation, the status i nformation, the receive address information
and t he nessage. 6. The controller in claim21 further conprising

interrupt logic for 10 receiving predet&bmned inputs fromthe nmenory, and
for transmtting an ?le'i nterrupt to the mcrocontroller when the
r

predet erm ned inputs received. 7. The m crocontroller in claim
1 further conprising: 1'5 a read only nenory for storing

predet er mi ned instructibms that determ ne the operatign

m crocontrol |l er; o L%Tput-out put ports for operaby

processor to other grc ry; user control sy

user input to the prog®s&or; 20 a code plug for non-vq

of the plurality of a ses; timng control fon

timng signals to the ocessor; a display driver

i nformati on fromthe processor and provi di ng the informt

di splay for pgesentation to a user; &) output to an alert flor

~alerting a us@r when the nessage is stored in 253 the nessage rnegister |of
the nmenory. 8. The decoder in claiml conmpyrising: _ _ _| __
decoder ci"rgu_lt)'rv Tor TEITBYITG the control infornmation from ghe

menory, foiEreceivi sy gnd Hec di'ng tnecsef ecixd vefcal | si gr&l i accprdgnce
with the 8tro| I nfrorgrat Iaﬂ_'l n 'resppn& t 0 3&9 Vi siel e(tlvel calll
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fromreceiver circuitry, for storing the status information in the nmenory

when recei ving and decoding the selective call signal, for storing the
receive address information in the nmenory in response to detecting the
one of the 35 plurality of addresses in the selective call signal, and
for decodi ng and storing the nessage in the nenory; and

13 a battery saver for recefing input fromthe decoder
circuitry and in response providing an output to the receiver
circuitry causing e receiver circuitry to reduce current drain. 5
9. An apparatus coupled to a decoder and a mcrocontroller ina

sel ective call recgitveshaving a plurality of addresses, the selective cal
receiver receivinaia s@l|lective call signal having one of the plural= of
addresses and a age,! the apparatus conprising: 10 o &
of address regist for storing the plurality of addre ™
selective call redqqi ver prior to the decoder receiving th |1

si gnal ; a plurality of control registers for {

information fromthe m crocontrol l er, the decoder reded

decodi ng the selective call 15 signal in accordance with t

information gter retrievag thereof; at | ggst orne status

regi ster forgtoring statug} information fromthe &
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decoder, the mcrocontroller retrieving the status information to determ ne
the status of the decoder when receiving and decodi ng the sel ective cal

signal; 20 at | east one receive address information register for
storing the recei ve address information fromthe decoder, the

m crocontroller retrieving the receive address information in response
to the retrieved status i nf or mati on 3/&di cating one of the plurality of
addresses is detected in the selective call signal; and 25 a

nmessage register for storing a nessage fromthe decoder, the

m crocontroller retrieving the nessage in response to receiving a user

i nput for the stored nessage to be presented. 10. The apparatus
inclaim9 further conprising interrupt logic for 30 receiving
predeterm ned inputs fromthe plurality of registers in bl i m and
for transmtting an interrupt to the mcrocontroller whe Etb@ékedeterm’ ned
i nputs are received. 11229 The plurality of registers Jjn claim9
Conpri Si ng dual port re\i staorc f¥hr 125 similtaneolls access he decoder

and the mcrocontroller. 14
12. A nmethod in a prodessor for _interfacing to ,awéecoder ih sel ective
call receiver having a pl lu_a.LL,c|' y OADBQQI'S%SSREGIW@ nI;lhe decpder and the
| 310
<—-| CONTROL REGISTER |<—-
,315
<—>| STATUS REGISTER |<—>
| 320
<—-| MESSAGE REGISTER |<—>
| 325
RECEIVE ADDRESS
INFORMATION REGISTER

PROCESSOR
FIG. 3



processor are coupled to a nenory, and wherein the decoder decodes a

sel ective call signal received by the selective call receiver, and wherein
the 5 processor controls the operation of the decoder to decode the

sel ective call signal, the nethod conprising the steps of: a)
storing the plurality of addresses of the selective call receiver and
control information in the nenory; 10 4/5b) retrieving status

i nformation fromthe nmenory; c) retrieving receive address
informati on fromthe nenory in response to the retrieved status

I nformation indicating one of the plurality of 15 addresses is detected by
t he decoder when receiving and decodi ng the sel ective call signal in
accordance with the control information; and d) retrieving a
nmessage fromthe nmenory in response to rpR @OR user input for the
nmessage to be presented. 20 13. QeLand Lo decoder for
interfacing to a processor in a selectlve call receiver having a
plurality of addresses, : e—decoderdhd the processor are

coupled to a nmenory, and er GTOREe ABDRESSESCANEs @0NTR0I§9| etl4/® cal |
signal received by the sel e‘INF‘@RMN'I"IGNCEN‘/eADDR g g\,hREg TER

processor controls the op WND OCUNTRQ REPTST Rt 5 SPE I sing the
st eps of : a) re Nt or on am 1 he n-nl 30
b) storing st atus—tnaforrettor—a—the—Fere mhen rece|V|ng and

decodi ng the seljective caII -G or-ddce I eved contro

i nf or mati on: RETRIEVEHSTATUS INFORMATION |_410
FROM STATUS REGISTER

STATUS INFORMATION
INDICATE ADDRESS DETECTED 1IN
SELECTIVE CALL SIGNAL

415

Y

RETRIEVE RECEIVE ADDRESS
INFORMATION FROM THE RECEIVE
ADDRESS INFORMATION REGISTER

420

[RETRIEVE MESSAGE FROM
THE MESSAGE REGISTER

FIG. 4
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c) storing receive address information in the nenory in response to 35

detecting one of the plurality of addresses stored in the nenory in the
decoded sel ective call signal; and

15 d) storing a nessage in the nenory in response to decoding the
nmessage associated with the detected on§5of the plurality of addresses in

the selective call signal
DECODER

RETRIEVE CONTROL INFORMATION | 505
FROM CONTROL REGISTER

ADDRESS DETECTED
IN SELECTIVE CALL
SIGNAL

STORE STATUS INFORMATION INDICATING | 515
ADDRESS DETECTED IN SELECTIVE
CALL SIGNAL IN STATUS REGISTER

[STORE RECEIVE ADDRESS INFORMATION IN [ 520
RECEIVE ADDRESS INFORMATION REGISTER

lSTORE MESSAGE IN THE MESSAGE REGISTER|’525

FIG. 5




