M CROCONTRCOLLER WTH A CALLER IDENTIFICATICN UNIT 5
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' Field of the Invention

5 _
This invention relates in general to integrated circuits used in
telecommunication devices and in particular to a microcontroller
supporting caller identification features in a telecommunication device.
10

- Background of the Invention

Conventionally, electronic devices operate with control units known
as microcontrollers. Fabricated on a silicon chip as an integrated circuit

15 (IC), the microcontroller typically processes digital signals. Hence,
electronic devices receiving analog signals as inputs need to convert such
analog signals to digital signals before subsequent processing by the
microcontroller.

. One example of an electronic device operating with analog signals as

20 inputs are telecommunication devices such as telephones and facsimile
machines. Typically, analog circuitry within a telecommunication device
couples to an interface for converting analog signals, received on a
telephone line, to digital signals. In the art, this interface is known as a
signal demodulator.

25 Analog signals received on a telephone line includes data such as
caller information identifying the calling party sending the data. In the an,
caller identification ICs are available for decoding the caller information.
Within the caller identification ICs, the caller information is converted by a
sighal demodulator to a digital format. Thereafter, the caller identification,

30 in a digital format, is then used within the telecommunication device for
subsequent processing. |

Signal demodulators within caller identification ICs typically use
analog switched capacitor filtering and, therefore, as is known in the an,
have low immunity to power noise. This low immunity to power noise

35 further limits such signal demodulators from processing analog signals
received on noisy telephone Imes ‘As a result, the analog signals may not
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5 and, thereby, perform signal processing rellably Furthermore the

microcontroller needs to also operate efficiently with low power

consumption because many telecommunication devices are portable and

operated with batteries that have limited power.

10 .
Summary of the Invention

- A microcontroller for processing caller information received from a
telephone line to display on a'disp|ay panel of a telecommunication
15 device. The microcontroller comprises a central processing unit for
processing data, a display control unit for controlling the display panel, a
parameter memory within the central processing unit for storing a plurality
. of predetermined control parameters, a ring detector for detecting a
plurality of rings on the telephone line wherein the plurality of rings
20 includes a first ring, a carrier detector for detecting the caller information,
and a caller identification unit for providing the caller information to the
display control unit. The caller identification unit comprises a sighal
demodulator for processing the caller information, a power supply for the
signal demodulator, and a power management unit within the central
25 processing unit for controlling the power supply based on the plurality of
predetermrned control parameters.

Brief Description of the Drawings

30 . FiG.1isa block diagram of a microcontroller in accordance with a
preferred embodiment of the present invention.

FIG. 2 is a block diagram of a signal demodulator within the
_ microcontroller of FIG. 1 in accordance with the preferred embodiment of
35 the present invention. ' -

FIG. 3i isa ‘block dlagram of a pnor art S|gna| demodulqtor —
<t Has Been Re‘aced '
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embodiment of the present invention.

Detailed Description of the Invention

In accordance with a preferred embodiment of the present invention,
FIG. 1 shows a microcontroller 100 for processing caller information
received from a telephone line to display on a display panel of a
telecommunication device. The microcontroller 100 comprises a display
control unit 110, a central processing unit 160 for processing data, memory
means 120 within the central processing unit 160, a ring detector 140, a
carrier detector 150, , and a caller identification unit 130. Within the caller
identification unit 130, a signal demodulator 132 processes the caller
information and provides data output identifying the calling party to the
display control unit 110.

In accordance with the preferred embodiment of the present invention,

FIG. 2 shows a block diagram of the signal demodulator 132 of FIG. 1.
Comprising a sigma delta convertor 202, a digital filter 204, and a
demodulator 206, the signal demodulator 132 receives the caller
information in an analog format as an input for the sigma delta convertor
202. Output from the signal demodulator 132 is a digital baseband signal
from the demodulator 206. _

Integrated into the microcontrolier 100, the signal demodulator 132 of
the present invention advantageously eliminates the need for an
independent signal demodulator 132 to interface with the microcontroller
100. Furthermore, unlike an analog switched capacitor filter 302 used, for
example, in a prior art signal demodulator 300 shown in FIG. 3, the signal
demodulator 132 in the present invention effectively applies digital signal
processing to convert the caller information from the analog format to the
digital baseband signal. As is known in the art, digital signal processing
has a better power noise immunity and can, therefore, tolerate a higher
level of noise typical of signals received from noisy telephone lines.

In accordance with the preferred embodiment of the present invention,
the sigma delta convertor 202 receives the caller information from the
telephone line and con’verté_-the.cdler information to 1o a two-level quantized
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consunpti on because many tel ecommuni cat i gnTHIB\SHEES HASERENM tiabl e and _
operated with batteries that have |imtell poweREPLACENMTarY|| of SCIoa79AS

I nvention A mcrocontroller for processil n received from
a telephone line to display on a display pamgel of a tel econmunication 15
device. The mcrocontroller conprises a central processing unit for
processing data, a display control unit for controlling the display panel,

a par aneter rredlgltal format."Frone this two-dével quiantized digital format, theaslley a

plLural ity of DifelfiicH RsheaBRthRudtAhe MRl Tiner 20478y ASKBHGNGST

detecting a pluralit rings on

of rings 20 ihbe r sathﬁl Cﬂ%!ﬂ‘-’ﬁ"l"ﬁb"’ @%%mpéuammqaﬂer dnforrpation taghe he
cal l er infor negigial baﬁébéhdlddr\%ﬂ identification unit for providing the

caller inf ¥ mat | CmFltG-‘-') 1t aleso shows a power management unit 134 within the central
processing unit 160 for controlling a power supply 170 to the signal
demodulator 132 in accordance with the preferred embodiment of the
present invention. Coupling to the power supply 170 for the signal
demodulator 132, the power management unit 134 enables or disables the

10  operations of the signal demodulator 132 based on a plurality of
predetermined control parameters stored in the memory means 120. In
accordance with the preferred embodiment of the present invention, the
memory means 120 comprises a parameter memory within the central
processing unit 160.

15 Caller information in conventional telephone signaling protocols is
transmitted on the telephone line within the time period between a first ring
and a second ring. Typically, this time period between the first ring and the
second ring is more than sufficient to transmit all the caller information.
Such conventional telephone signaling protocols aiso define the caller

20 information to include an indication of the size of the caller information, for
example, a number of data bytes of caller information.

- In accordance with the preferred embodiment of the present invention,
FIG. 4 shows a method 400 for controlling the power supply 170 to the
signal demodulator 132 by the power management unit 134. The method

25 400 begins at step 402 and proceeds to detect the first ring 404, by the ring
detector 140, on the telephone line. When the ring detector 140 does not
detect the first ring 404, the caller identification unit 130 will continue to
monitor the telephone line to detect the first ring 404. Based on the plurality
of predetermined control parameters stored in the memory means 120, the

30 power management unit 134 controls the power supply 170 to the signal
demodulator 132. In accordance with the preferred embodiment of the
present invention, a first control parameter of the plurality of predetermined
control parameters is activation of a ring detect flag when the ring detector
140 detects the first ring. With the first control parameter activated, the

35 power management' unit 134 enables 406 the power supply 170 to the
signal demodulator 132. Thereafter, the signél demodulator 132 begins
processing the caller information 408_a_cc__:g_|_'<___i_ing___,t_g__the—n.umbar of data
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display control unit. The caller identification unit conprises a signal
denodul at or for processing the caller infdf L SHpply for the
si gnal denodul ator, and a power management Eﬁﬁi@#iﬁgﬂ % Nc'rsceumas
processing unit for control ling the power i ased-—an.thie plurality of
predeterm ned control parameters. Brief Des&iption of the Draw ngs 30

FIG 1 is a block diagramof a mcrocontroller in accordance with a
preferred enbodi nent of the present invention. FIG 2 is a block diagram of
a si gnal denodoytes®f callehinforrmiationi as indicated within tf6 &aller information.ohenc e
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ock di agram™©o Ul
whether the signal demodulator 132 has received and processed all the
caller information 410. Upon determining that all the caller information is

5 received and is processed by the signal demodulator 132, the
microcontroller 100 further checks a second control parameter of the
plurality of predetermined control parameters. In accordance with the
preferred embodiment of the present invention, the second control
parameter is activation of a no carrier detect flag when the carrier detector
10 150 does not detect a carrier with caller information 412 on the telephone

line. With activation of the second control parameter, the power
management unit 134 disables 414 the power supply 170 to the signal
demodulator 132, |

The present invention advantageously controls the power supply 170

15 to the signal demodulator 132 with the power management unit 134 and
provides an improved method to save on power during periods when no
caller information is available. In addition, the digital implementation of the
signal demodulator 132 as part of the caller identification unit 130 and its
integration with a microcontroiler 100 provide substantial cost savings of

20 the present invention over the prior art signal demodulator 300 coupled to
a separate microcontroller (not shown).

Such improvements to the microcontroller 100, integrated with the
caller identification unit 130, ensures that portable battery-powered
telecommunication devices consume power efficiently to remain operable

25 longer. Furthermore, the digital implementation of the caller identification
unit 130 makes the microcontroller 100 easier to fabricate with different
process technologies compared with the prior art signal demodulator 300
that will require customizing to meet varying analog design parameters
and manufacturing capabilities. An integrated microcontroller, such as the

30 microcontroller 100 of the present invention, has fewer external
components and, hence, reduces the cost of a telecommunication device.

By now it should be appreciated that there has been provided a
method and apparatus to process caller information received on a
telephone line by the microcontrolier 100 for a telecommunication device.

35 We claim:
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3 FIG 4 is flow diagramof a rrethod for controlllng a power supply to the
si.gnal denodul ator of FIG 2 in accordan% _mrt ) %jIEHRJ‘%"Q red enbodi nent of
ti

the present invention. 5 Detailed Descri Vent forsC0479AS
accordance with a preferred enbodi nent o Loveniion, FIG 1
shows a mcrocontroller 100 for processing @ller information 10 received
froma telephone line to display on a display panel of a tel ecomrunication

device. The microcontroller 100 conprises a display c ' a
central processing unit 160 for processi rigLABS, mar_mm lm Em H uul n
the central processing unit 160, a ring detector 140, & carrter® detector

150, , and a caller identification unit 130. Wthin the caller
. In a microcontroller for a telecommunication device, a method

for controlling a power supply to a signal demodulator of a caller
5 identification unit within the microcontroller when the caller identification
unit receives caller information from a telephone line wherein the
microcontroller includes memory means, a ring detector, a carrier detector,
and a display control unit, the method comprising the steps of:
detecting a first ring on the telephone line by the ring
10 detector;
enabling the power supply to the signal demodulator by a
power management unit within a central processing unit based
on a first control parameter of a plurality of predetermined
control parameters stored in the memory means;

15 thereafter, processing the caller information by the signal
demodulator, based on a number of data bytes of caller
information detected by the carrier detector, to provide the caller
information to the display control unit; and '

disabling the power supply to the signal demodulator by the

20 power management unit based on a second control parameter
of the plurality of predetermined control parameters when the
caller information is processed.

2. ' The method of Claim 1 wherein the step of enabling the power
25 supply to the signal demoduiator occurs with activation of a ring detect flag
as the first control parameter. -

3. The methdd of Claim 1 wherein the step of disabling the power
supply to the signal demodulator occurs with activation of a no carrier
30 detect flag as the second control parameter.

4. A microcontroller for processing caller information received from
a telephone line to display on a display panel of a telecommunication
device, the microcontroller comprising:
35 a central processing unit for processing data;
a display control unit for controlling the display panel;
a parameter memory within the central processing unit for _
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15 identification unit 130, a signal de

i nformation and provides data output identifyd L T party to the
di splay control unit 110. In accordance vjjth tly p@ﬁ\%%‘g T MSCOFTIA DT
the present invention, FIG 2 shows a bl ocek=dgiagram-ef_the signal

receives the caller information in an analog format as an imput
sigma delta convertor s@RingGuphuality of predetesnined cardrad parameters32 i's a

di gital baseband signal

the mcrocontroller 100, fa{ ﬁ@?&%ﬁ%ﬁg‘??&%%ﬁ%g{lﬂgiﬁr esent

i nventi on advant ageousiglerhqne ling whereja the plurality of1ingsdag
denodul ator 132 to i nter faaggrmer detdoier 1o defsctingthé Icalled Pfornfationh ahdpr e,

8@ ficst gings

unlike an gnal og sw tcheq, £apaGubmlification Unit 17 providing the caller information
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to the display control unit, the caller identification unit
comprising: '
a signal demodulator for processing the caller
information,; '
- a power supply for the signal demodulator; and
a power management unit within the central
processing unit for controlling the power supply based on
the plurality of predetermined control parameters.

5. The microcontroller of Claim 4 wherein the signal demodulator
comprises:

a sigma delta convertor for converting the caller information
from an analog format to a two-level quantized digital format;

a digital filter for noise filtering the caller information in the
two-level quantized digital format; and

a demodulator for demodulating the caller information
received from the digital filter to a baseband signal.

6.  The microcontroller of Claim 4 wherein one of the plurality of
predetermined control parameters is a first control parameter when a ring
detect flag is activated for the power management unit to enable the power
supply to the signal demodulator when the ring detector detects the first
ring.

7.  The microcontroller of Claim 4 wherein one of the plurality of
prédetermined control parameters is a second control parameter when a
no carrier detect flag is activated for the power management unit to disable
the power supply to the signal demodulator when the carrier detector does
not detect the caller information.

8. A telecommunication .dév__ice operating with information received
on a telephone line, the telecommunication device comprising:
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example, in a pri-of—art—si- gnat—elenﬁedtji at 3, the signal

30 ‘denpdul ator 132 in the present. inver] s ekt ﬁpl ies digital
si gnal processing ﬂﬂltl r"ﬂ ! Illle Iermﬂg\;@g r%"ﬁ-e BHCDIPIAS nat
to the digital bas he-—aet——gdi-gi t al si gnal

processi ng has a better power noi se I mmuni t@ and can, therefore tolerate a
hi gher | evel of noise typical of signals received from noi sy tel ephone
lines. 35 In accordance with the preferred enbodi nent of the present

i nvention, the sigm de idisplay paoel for dispiaying eallersinformationl derived fsomethieon
fromthe tel ephongnfdriatiBRdaf@nverts the caller information to a two-|evel
quanti zed. 4 di glr‘tdaﬁﬁggr’rrgte Fromthis two-1evel gquantized digital

format, the caller a microcontroller for processing the caller information, the
microcontroller comprising:
5 a central processing unit for processing data;

a display control unit for controlling the display panel;
memory means within the central processing unit for storing
a plurality. of predetermined control parameters;
a ring detector for detecting a plurality of rings on the
10 telephone line wherein the plurality of rings includes a first ring;
a carrier detector for detecting the caller information; and
a caller identification unit for providing the caller information
to the display control unit, the caller identification unit
comprising:
15 ~ a signal demodulator for processing the caller
information;
a power supply for the signal demodulator; and
- a power management unit within the central
processing unit for controlling the power supply based on
20 the plurality of predetermined control parameters.

9. The telecommunication device of Claim 8 wherein the signal
demodulator comprises: :
a sigma delta convertor for converting the caller information
25 from an analog format to a two-level quantized digital format;
a digital filter for noise filtering the caller information in the
two-level quantized digital format; and
a demodulator for demodulating the caller information
received from the digital filter to a baseband signal.
30 :
10. The telecommunication device of Claim 8 wherein the memory
means comprises a parameter memory within the power management unit.

11. The telecommunication device of Claim 8 wherein one of the
35 plurality of predetermined control parameters is a first control parameter
when a ring detect flag is activated for the power management unit to
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information i s pasSed thHrough "t‘ﬁ"é"""di'_g'i'tab Llter 204 for_noise filtering.

Thereafter, the de ul atilesn 6 & S-R{Ooljmation to the
di gi tal baseband srgﬂ"mlm!!ilﬂmﬂﬁw 1 ifo@;%é%gi’gv% SQO4EOASINI t
134 within the cent i t 166For—eentrollinp power supply
170 to the signal denodul ator 132 in accord@nce with the preferred

enbodi nent of the present invention. Coupling to the power supply 170 for

the signal denodul ator 132, the power managenent unit 134 enables or
di sabl es t he lenahigihepowies sbipplyHo thegignal dlematiulaios whesetheatingl detector

plurality of &Adsisar8kir&Fifeontrol paraneters stored in the nenory neans
120. I n accordance vmhth théﬁgreferred enbodi nent of the present invention,

the menory means 120 conprises a paranmeter nenory-within the central
processing unit 162, IPhe telecofthlnication deviebictClain BONNEIdn 8A8lofitiké ephone

si.gnaling B Otpcfﬁroallﬁy of predetermined control parameters is a second control
parameter when a no carrier detect flag is activated for the power
management unit to disable the power supply to the signal demodulator
when the carrier detector does not detect the caller information.

WD
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trapnsmtted on the tel ephone line within the tine period between a first

ring and a second ring. Typically, this | RSP vweenfithe first ring
and the second ring is nore than sufficignt tOHE%ég‘;ggig;FLaﬁl t IBCO4YHAS
i nformati on. Such conventional tel ephone'sikgraking-—protocol’s al so define

the caller 20 information to include an inffjcation of the size of the
caller information, for exanple, a nunber of data bytes of caller
information. In accordance with the preferred enbodi nrent of the present

invention, FIG 4 shows a nethod 400 for controlling the power supply 170

to the signal denod eﬁ% ONT t p n ' . t hod
25 400 begins at s"t“e!p 4 9 andhgrl’o@dgvﬁr)” et éégfm‘faﬁg rlﬁrEg{ﬁmé%ymby
the ring detector 140, on the tel ephone UNAE. \wen the ri ng detector 140
does not detect the first ring 404, the caller identification unit 130 wll
conti nue tg nonitor the telephone line to detect the first ring 404. Based
on the plurality of predeterm ned control paraneters stored in the nenory

means 120, the Abstract of the Disclosure

Pt

A microcontroller (100) for processing caller information received from

a telephone line to display on a display panel of a telecommunication

10 device. The microcontroller (100) includes a central processing unit (160),
a display control unit (110) for controlling the display panel, a ring detector
(140), a carrier detector (150) for detecting the caller information, memory
(120) for storing a plurality of predetermined control parameters, and a
caller identification unit (130) for providing the caller information to the

15 display control unit (110). Within the caller identification unit (130), a power
management (134) unit controls a power supply (170) to a signal
demodulator (132), based on the plurality of predetermined control
parameters, to process the caller information. Of the plurality of
predetermined control paraméters, a first control parameter enables the

20 power supply and a second control parameter disables the power supply
(170) to the signal demodulator (132).
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30 power rranagerrent unit 134 control S the power suppl y 170 to the si gnal
denodul ator 132. I n accordance with the pref erfeg—emrbe the present
invention, a first control paraneter of the pI riim ned
control paraneters is activation of a ring det bt f | HEPY dl ng
detector 140 detects the first ring. Wth the FTTst control pararreter
activated, the 35 power managerrﬁhq tllai 2nab| es 406 the BUOA79ADIy
170 to the signal denodul ator 13 f¥erS the signal denodul ator 132
begi ns processing the caller information 408 according to the nunber of

dat a 5 bytes_of caller |nformat nﬂlcated within the caller
I nformati on. processi ng the f rmation 408, the
m crocontrol ler 100 c S ~ INPUT
" TS 120 134 470
160 \ / 132
\ / \ /
e e S :
! _ Power Supply |/ |
{ [Memory “’LM Power r 1 ]
1| Means anagement - :
| Unit Signal “
: Demodulator | !
i [ ____________________  — |
DeF:lenc%or | | [g’tlgg?;r | Display Control Unit
\\ ' N \\
140 150 | 110
132 204 206
/ / /
202\ Signal Demodulator / /
" Sigma | Digital - .
INPUT —|»| Deta |—»| Fiter |—»| Demodulator | 1 »OUTPUT
Convertor .
Figure 2
3JO2 304
/
300 I /
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whet her the signal denodul ator 132 has received and processed all the
callen I nformati on 410. Upon determ ning that all the.galler infornation S
5 ‘received and is processed by the signal denodul at N v
m crocontroll er 100 further checks a second control ¢ 'cﬂAggch
plurality of predeterm ned control paraneters. |n aceasg 'l“kﬂﬁ&bthe
preferred enbodi nent of the present |nvent|on t he second con at-a )
is activation of a no carrier det ect§ eﬁg qye carrier detector 10 150
does not: detectia!jip&%er i th caller In ornatlon 412 on the tel ephone
line. Wth acti a! f the second control paranmeter, the power nanagenent
unit 134 disables 414 the power supply 170 to the signal, denodul ator 132.
The present inven advant ageousl yfco gl S tDe power ply 170 15 to

t he signal denndquPgl 132 Wi th the g;mgﬁr gnaggnent unit 134 and provides
an i nproved nethod [i [

Detect first
ring?
404

~ Yes
vy ___ /
Power management unit enables power supply to
signal demodulator when ring detect flag activated

406

Signal demodulator begins 408
processing the caller information

'Has signal demodulator
received and processed all
the caller information?

Yes

No carrier with caller -
information detected?

12

Yes |

1

Power management unit disables power . sneet Has Been &
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caller information is available. In addition, the digital inplenentation of
tre 'si gnal denodul at or 13PFag B( \;g#od‘ the cal ler identif eatian=tiait=d 30
agd its integration with a m crocontrol ler 100 provi-de ShIREPAACERENTEHEET
savings of 20 the present invention over the prior art [gignal r‘gmw
300 coupl ed to a separate nicrocontroller (ot shown). Slbhate: rq!x Iq
the mcrocontroller 100, integrated with tHe caller iderr
130, ensures that portable battery-powered tel ecomruni cati on devices
consune power effi cNOQRQCONTROLLERPWITH A 2CALLERSDENTIFICATION, the

digital inplenentation of the caller i dtw‘mi cation unit 130 makes the
m crocontroll er 100 easier to fabricate di fferent process technol ogies

conpared with the prior art signal denodulator 300 that will require
custom zing to neet varying anal og desi gn par aneters and manufacturing
capabilities. An integrated m cro ntrol such as the 30

ni crocontr®l |l er 100 of the present it P(!"r\"erﬁ%‘ f ewer external

This invention relates in general to integrated circuits used in
telecommunication devices and in particular to a microcontroller
supporting caller identification features in a telecommunication device.

10

Background of the Invention

Conventionally, electronic devices operate with control units known

15 as microcontrollers. Fabricated on a silicon chip as an integrated circuit
(1C), the microcontroller typically processes digital signals. Hence,
electronic devices receiving analog signals as inputs need to convert such
analog signals to digital signals before subsequent processing by the
microcontroller.

20 One example of an electronic device operating with analog signals as
inputs are telecommunication devices such as telephones and facsimile
machines. Typically, analog circuitry within a telecommunication device
couples to an interface for converting analog signals, received on a
telephone line, to digital signals. In the art, this interface is known as a

25 signal demodulator.

Analog signals received on a telephone line includes data such as
caller information identifying the calling party sending the data. In the art,
caller identification ICs are available for decoding the caller information.
Within the caller identification ICs, the caller information is converted by a

30 signal demodulator to a digital format. Thereatfter, the caller identification,
in a digital format, is then used within the telecommunication device for
subsequent processing.

Signal demodulators within caller identification ICs typically use

~ analog switched capacitor filtering and, therefore, as is known in the an,

35 have low immunity to power noise. This low immunity to power noise
further limits such signal demodulators from processing analog signals
received on noisy telephone lines. As a result, the analog signals may not



component s and, hence, reduces the cost of a tel ecomunication device. By
new it shoul d be appreci ated that there has been provided a nethod and
appar atus to process caller information received on a T
m crocontrol ler 100 for a tel econnunication device. 35 LACRMENT. SHEET
CLAIMS 1. In a mcrocontroller for a tel egmrunicatio ?w de4 NOWelggﬁ)d
for controlling a power supply to a signal denodul atorj cR Sicatter: G
identification unit within the mcrocontroller when the caller

i denti fi cati obeypriocessaxkiorasay avémr beiwronglyspriocessed)hyaa signabhone |1 ne

wherein the  gemodulator that uses analog switched capacitor filtering.
Thus, a need exists for a microcontroller, having a caller identification
unit, for a telecommunication device to have good immunity to power noise
5 and, thereby, perform signal processing reliably. Furthermore, the
microcontroller needs to also operate efficiently with low power
consumption because many telecommunication devices are portable and
operated with batteries that have limited power.

10
Summary of the Invention

A microcontrolier for processing caller information received from a

telephone line to display on a display panel of a telecommunication

156 device. The microcontroller comprises a central processing unit for
processing data, a display control unit for controlling the display panel, a
parameter memory within the central processing unit for storing a plurality
of predetermined control parameters, a ring detector for detecting a
plurality of rings on the telephone line wherein the plurality of rings

20 includes a first ring, a carrier detector for detecting the caller information,
and a caller identification unit for providing the caller information to the
display control unit. The caller identification unit comprises a signal
demodulator for processing the caller information, a power supply for the
signal demodulator, and a power management unit within the central

25 processing unit for controlling the power supply based on the plurality of
predetermined control parameters.

Brief Description of the Drawings

30 'FIG. 1 is a block diagram of a microcontroller in accordance with a
preferred embodiment of the present invention.

FIG. 2 is a block diagram of a signal demodulator within the
microcontroller of FIG. 1 in accordance with the preferred embodiment of

35 the present invention.

FIG. 3 is a block diagram of a prior art signal demodulator.
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Detailed Description of the Invention

In accordance with a preferred embodiment of the present invention,
FIG. 1 shows a microcontroller 100 for processing caller information
received from a telephone line to display on a display panel of a
telecommunication device. The microcontroller 100 comprises a display
control unit 110, a central processing unit 160 for processing data, memory
means 120 within the central processing unit 160, a ring detector 140, a
carrier detector 150, , and a caller identification unit 130. Within the caller
identification unit 130, a signal demodulator 132 processes the caller
information and provides data output identifying the calling party to the
display control unit 110.

In accordance with the preferred embodiment of the present invention,
FIG. 2 shows a block diagram of the signal demodulator 132 of FIG. 1.
Comprising a sigma delta convertor 202, a digital filter 204, and a
demodulator 206, the signal demodulator 132 receives the caller
information in an analog format as an input for the sigma delta convertor
202. Output from the signal demodulator 132 is a digital baseband signal
from the demodulator 206.

Iintegrated into the microcontroller 100, the signal demodulator 132 of
the present invention advantageously eliminates the need for an
independent signal demodulator 132 to interface with the microcontroller
100. Furthermore, unlike an analog switched capacitor filter 302 used, for
example, in a prior art signal demodulator 300 shown in FIG. 3, the signal
demodulator 132 in the present invention effectively applies digital signal
processing to convert the caller information from the analog format to the
digital baseband signal. As is known in the art, digital signal processing
has a better power noise immunity and can, therefore, tolerate a higher
level of noise typical of signals received from noisy telephone lines.

In accordance with the preferred embodiment of the present invention,
the sigma delta convertor 202 receives the caller information from the
telephone line and converts the caller information to a two-level quantized
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5 FIG. 1 also shows a power management unit 134 within the central
processing unit 160 for controlling a power supply 170 to the signal
demodulator 132 in accordance with the preferred embodiment of the
present invention. Coupling to the power supply 170 for the signal
demodulator 132, the power management unit 134 enables or disables the

10 operations of the signal demodulator 132 based on a plurality of
predetermined control parameters stored in the memory means 120. in
accordance with the preferred embodiment of the present invention, the
memory means 120 comprises a parameter memory within the central
processing unit 160.

15 Caller information in conventional telephone signaling protocols is
transmitted on the telephone line within the time period between a first ring
and a second ring. Typically, this time period between the first ring and the
second ring is more than sufficient to transmit all the caller information.
Such conventional telephone signaling protocols also define the caller

20 information to include an indication of the size of the caller information, for
example, a number of data bytes of caller information.

In accordance with the preferred embodiment of the present invention,
FIG. 4 shows a method 400 for controlling the power supply 170 to the
signal demodulator 132 by the power management unit 134. The method

25 400 begins at step 402 and proceeds to detect the first ring 404, by the ring
detector 140, on the telephone line. When the ring detector 140 does not
detect the first ring 404, the caller identification unit 130 will continue to
monitor the telephone line to detect the first ring 404. Based on the plurality
of predetermined control parameters stored in the memory means 120, the

30 power management unit 134 controls the power supply 170 to the signal
demodulator 132. In accordance with the preferred embodiment of the
present invention, a first control parameter of the plurality of predetermined
control parameters is activation of a ring detect flag when the ring detector
140 detects the first ring. With the first control parameter activated, the

35 power management unit 134 enables 406 the power supply 170 to the
signal demodulator 132. Thereafter, the signal demodulator 132 begins
processing the caller information 408 according to the number of data
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for detecting a plurality of rings on the tel ephone |ing=uhs n_t he
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the caller information; 10 a power supply for the sigr

denodul at or; doytes of caller information as indicated within the caller information. When
processing the caller information 408, the microcontroller 100 checks
whether the signal demodulator 132 has received and processed all the
caller information 410. Upon determining that all the caller information is
5 received and is processed by the signal demodulator 132, the
microcontroller 100 further checks a second control parameter of the
plurality of predetermined control parameters. In accordance with the
preferred embodiment of the present invention, the second control
parameter is activation of a no carrier detect flag when the carrier detector
10 150 does not detect a carrier with caller information 412 on the telephone
line. With activation of the second control parameter, the power
management unit 134 disables 414 the power supply 170 to the signal
demodulator 132.
The present invention advantageously controls the power supply 170
15 to the signal demodulator 132 with the power management unit 134 and
provides an improved method to save on power during periods when no
caller information is available. In addition, the digital implementation of the
signal demodulator 132 as part of the caller identification unit 130 and its
integration with a microcontroller 100 provide substantial cost savings of
20 the present invention over the prior art signal-demodulator 300 coupled to
a separate microcontroller (not shown).

Such improvements to the microcontroller 100, integrated with the
caller identification .unit 130, ensures that portable battery-powered
telecommunication devices consume power efficiently to remain operable

25 longer. Furthermore, the digital implementation of the caller identification
unit 130 makes the microcontroller 100 easier to fabricate with different
process technologies compared with the prior art signal demodulator 300
that will require customizing to meet varying analog design parameters
and manufacturing capabilities. An integrated microcontroller, such as the

30 microcontroller 100 of the present invention, has fewer external
components and, hence, reduces the cost of a telecommunication device.

By now it should be appreciated that there has been provided a
method and apparatus to process caller information received on a
telephone line by the microcontroller 100 for a telecommunication device.

35 We claim:
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6. The mcrocontroller of Cdaim4 wherein one of the plurality of 25
predeterm ned control paranmeters is a first control parameter when a ring
detect flag is actli vate @ migrogendralievéer ariglecpmawnioation deyiegs aonethage power

for controlling a power supply to a signal demodulator of a caller
5 identification unit within the microcontrolier when the caller identification
unit receives caller information from a telephone line wherein the
microcontrolier includes memory means, a ring detector, a carrier detector,
and a display control unit, the method comprising the steps of:
detecting a first ring on the telephone line by the ring
10 detector;
enabling the power supply to the signal demodulator by a
power management unit within a central processing unit based
on a first control parameter of a plurality of predetermined
control parameters stored in the memory means;

15 thereafter, processing the caller information by the signal
demodulator, based on a number of data bytes of caller
information detected by the carrier detector, to provide the caller
information to the display control unit; and

disabling the power supply to the signal demodulator by the

20 power management unit based on a second control parameter
of the plurality of predetermined control parameters when the
caller information is processed.

2. The method of Claim 1 wherein the step of enabling the power
25 supply to the signal demodulator occurs with activation of a ring detect flag
as the first control parameter.

3. The method of Claim 1 wherein the step of disabling the power
supply to the signal demodulator occurs with activation of a no carrier
30 detect flag as the second control parameter.

4. A microcontroller for processing caller information received from
a telephone line to display on a display panel of a telecommunication
device, the microcontroller comprising:
35 a central processing unit for processing data;
a display control unit for controlling the display panel;
a parameter memory within the central processing unit for
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device operating with information received on a telephone [ine,
t el ecomuni cati on devi steriog@ppluslityyof predetermined control parameters;

a ring detector for detecting a plurality of rings on the

telephone line wherein the plurality of rings includes a first ring;
a carrier detector for detecting the caller information; and
5 a caller identification unit for providing the caller information

to the display control unit, the caller identification unit
comprising:
a signal demodulator for processing the caller
information;
10 a power supply for the signal demodulator; and
a power management unit within the central

processing unit for controlling the power supply based on

the plurality of predetermined control parameters.

15 5.  The microcontroller of Claim 4 wherein the signal demodulator

comprises:

a sigma delta convertor for converting the caller information
from an analog format to a two-level quantized digital format;
a digital filter for noise filtering the caller information in the

20 two-level quantized digital format; and

a demodulator for demodulating the caller information

received from the digital filter to a baseband signal.

6. The microcontroller of Claim 4 wherein one of the plurality of
25 predetermined control parameters is a first control parameter when a ring
detect flag is activated for the power management unit to enable the power
supply to the signal demodulator when the ring detector detects the first

ring.

30 7.  The microcontroller of Claim 4 wherein one of the plurality of
predetermined control parameters is a second control parameter when a
no carrier detect flag is activated for the power management unit to disable
the power supply to the signal demodulator when the carrier detector does

not detect the caller information.
35

8. A telecommunication device operating with information received

on a telephone line, the telecommunication device comprising:
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providing the call Information to the display control unit, the caller
i dentification unit coiprecagtroller for processing the caller information, the

microcontroller comprising:
5 a central processing unit for processing data;
a display control unit for controlling the display panel;
memory means within the central processing unit for storing
a plurality of predetermined control parameters;
a ring detector for detecting a plufality of rings on the
10 telephone line wherein the plurality of rings includes a first ring;
a carrier detector for detecting the caller information; and
a caller identification unit for providing the caller information
to the diéplay control unit, the caller identification unit
comprising:
15 a signal demodulator for processing the caller
information; _
a power supply for the signal demodulator; and
a power management unit within the central
- processing unit for controlling the power supply based on
20 the plurality of predetermined control parameters.

9. The telecommunication device of Claim 8 wherein the signal
demodulator comprises:
a sigma delta convertor for converting the caller information
25 from an analog format to a two-level quantized digital format;
a digital filter for noise filtering the caller information in the
two-level quantized digital format; and
a demodulator for demodulating the caller information
received from the digital filter to a baseband signal.
30
10. The telecommunication device of Claim 8 wherein the memory
means comprises a parameter memory within the power management unit.

11. The telecommunication device of Claim 8 wherein one of the
35 plurality of predetermined control parameters is a first control parameter
when a ring detect flag is activated for the power management unit to
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12. The telecommunication device of Claim 8 wherein one of the

5 plurality of predetermined control parameters is a second control
parameter when a no carrier detect flag is activated for the power
management unit to disable the power supply to the signal demodulator
when the carrier detector does not detect the caller information.
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MICROCONTROLLER WITH A CALLER IDENTIFICATION
UNIT

Abstract of the Disclosure

A microcontroller (100) for processing caller information received from

a telephone line to display on a display panel of a telecommunication

10  device. The microcontroller (100) includes a central processing unit (160),
a display control unit (110) for controlling the display panel, a ring detector
(140), a carrier detector (150) for detecting the caller information, memory
(120) for storing a plurality of predetermined control parameters, and a
caller identification unit (130) for providing the caller information to the

15 display control unit (110). Within the caller identification unit (130), a power
management (134) unit controls a power supply (170) to a signhal
demodulator (132), based on the plurality of predetermined control
parameters, to process the caller information. Of the plurality of
predetermined control parameters, a first control parameter enables the

20 power supply and a second control parameter disables the power supply
(170) to the signal demodulator (132).
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