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A CALLER 1D SYSTEM The present invention relates to a caller ID ?{/g?;@

S
I ncludiing a processor which controls the scale factor of a prescaﬁff
coupkeéd between the caller ID signal source and the caller |ID receiver, .I n

areas providing the service, information indicating which phone nunber is
making a call, called caller IDinformation, is inserted on the telephone
| i ne between the first and second 1 O rings of a phone call. The

specification for the signal carrying this information was published by
BELLCOR. This specification included the signal levels for the caller ID

signal . More specifically, the absolutellevel of the caller ID signal -

transmtted fromthe central off ACCAMMERIPSYSTEMt 0 be - 13dBm A wor st
case 1 5 loss on the tel ephone Iine fromthe central office to the

t el ephone receiver is specified as 14dB, wi{h another 3dB_Joss due to the
tip and ring interface €hecpresenhiinyention Jelates t9cavgalier; KR s¥stemhone |ine
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speci fi cati onreegiver: ecei vers have been desi gned and bui It and are on the
market at a relatively [Rva®@st pré¥idine thel aembmmm ihdicating cal | er

25 those i 't FEASHBAPRE SRk ese“?n%@g?p%”gil&oﬁé@ o w?ﬁ%*ﬁ% Fface
circuits (SLI )lmnntedaon then selephane r ine fhatween phes |’J’§¥ yandnge¢and oduce up
to a 10dB qd@“ﬁﬁﬁ‘ ne' BalfddTheOspecifiedtiore for ahe Aigmdl tdryidgethisr
; added in paralg ?orma&lon Was puulgﬁed by BELLCOR. This specification
| included the signal levels for the caller ID signal. More
specifically, the absolute level of the caller ID signal transmitted
from the central office was specified to be -13dBm. A worst case
15 loss on the telephone line from the central office to the telephone
receiver is specified as 14dB, with another 3dB loss due to the tip
and ring interface circuit which is coupled between the telephone
line and the caller ID receiver. Thus, a caller ID receiver having a
sensitivity of around -32dBm and a dynamic range of around
20 20dB would have sufficient margins to properly process a caller
ID signal according to the specification. Such receivers have been
designed and built, and are on the market at a relatively low cost.
However, it has been found that the caller ID signal
levels which are present on actual telephone lines deviate from |
25 those in the specification. For example, some subscriber line
interface circuits (SLICs) and call concentrators operate passively
and introduce up to a 10dB additional loss. In addition, every
extra caller ID receiver added in parallel to a phone line
introduces an additional loss of from 4 to 6dB. On the other hand,
30 some SLICs and call concentrators operate in an active manner as
repeaters, and amplify the received sfgnal, some providing a
higher level signal than that produced at the central office. This
combined with the lack of a long line between the SLIC or call
- concentrator and the telephone receiver means a higher signal
35 level is present in telephone receivers coupled to such SLICs ind
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i ntroduces an additional loss of from4 to 6dB. On the other hand, 30 sone
SLICs and call concentrators operate in an active manner as repeaters, and
anplify the received signal, sonme providing a higher |evel signal than that
produced at the central office. This conbined with the lack of a long line
between the SLIC or call concentrator and the tel ephone receiver neans a

hi gher signal 3 5 |level is present in tel ephone receivers coupled to such
SLI Cs and - 2 call concentrators. Signal |evels have been observed in
actual telephone lines of from+6dBmto -47dBm Wen a signal which may
have such a widely varying signal level2is supplied to a caller ID receiver
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receiver clrcmtry becomes overloaded and does not operate
10 properly. If the telephone line to which the receiver is attached
has a signal which is weaker than that specified, i.e. from -32dBm
to -47dBm, the caller ID signal cannot be detected. In either case,
the caller ID receiver does not operate properly, even though that
same receiver will operate properly on a telephone line having a
15 signal within the specified limits.
To operate properly on signals which can vary in this
manner with sufficient margins, a caller ID receiver would require
a sensitivity of around -50dBm and a dynamic range of around
60dB. A caller ID receiver operating in this manner is a very
20 expensive part, and drives the consumer cost of a telephone
including this receiver very high. An arrangement which can
permit the use of a caller ID receiver designed according to the
specified signal levels, which is a relatively low cost part, in a
signal environment described above, with a widely varying range
25 of signal levels, without requiring expensive circuitry is very
desirable.
In accordance with principles of the present invention,
a- prescaler is coupled between a source of a caller ID signal and a
caller ID receiver, and a processor is coupled to the caller ID
30 receiver. The prescaler is responsive to the processor for scaling
the caller ID signal.
In the drawing:
FIGURE 1 is a block diagram of a caller ID system in a
telephone receiver according to the present invention;
35 FIGURE 2 is a schematic diagram of a prescaler ‘which
may be used in the caller ID system illustrated in FIGURE 1; and



manner with sufficient margins, a caller ID receiver would require a :
sensitivity of around -50dBm and a dynam c range of around 60dB. A caller
| D receiver operating in this manner is a very 20 expensive part, and
drives the consunmer cost of a telephone.including this receiver very high.
An arrangenent which can permt the use of a caller IDreceiver designed
according to the specified signal levels, which is a relatively | ow cost
part, in a signal environnment described above, with a w dely varying range
25 of signal levels, without requiring expensive circuitry is very
desirable. In accordance with principlds of the present invention, a
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'na ring line input terminal R in a known manner. The signal received
at the input terminal 5 contains a caller ID signal which is inserted
10 between the first and second rings when a call is received at the
telephone receiver including the caller ID system illustrated in
FIGURE 1.
The tip T and ring R signals at the input terminal 5 are
coupled to respective input terminals of a tip and ring signal '
15 interface 10. An output terminal of the tip and ring signal
interface 10 is coupled to a signal input terminal of a prescaler 20.
A signal output terminal of the prescaler 20 is coupled to an input
terminal of a caller ID receiver 30. The caller ID receiver 30 may
be constructed to operate on a caller ID signal according to the
20 published specification, and need not handle a caller ID signal
" having the extended range of levels, described above, occurring on
actual telephone lines. - Thus, the caller ID receiver 30 may be a
relatively inexpensive part. An output terminal of the caller ID
receiver 30 is coupled to an input terminal of a microprocessor
25 (mP) 40. An output terminal of the mP 40 is coupled to a control
input terminal of the prescaler 20.
In operauon, when a phone call signal is recelved over
the tip T and ring R lines, the tip and ring signal interface 10
receives and pre-processes those signals, and passes a signal
30 representing the phone call signal to the caller ID receiver 30 via
the prescaler 20 (whose operation will ‘be described in more detail
below), in a known manner. The caller ID receiver 30 detects the
caller ID signal between the first and second rings, and extracts
~ the caller ID information, also in a known manner. The caller ID
35 information is passed to the mP 40, which then processes that -
information, in a some known manner. For example, the mP 40



tel e:phone receiver according to the present invention. In Fl GURE 51, an

input termnal 5 is coupled to a source of a telephone signal such as a
centyal office, a SLIC or a call concentrator (not shown). The input
termnal 5 includes a tip line input term nal

T and a ring |ine input

termnal Rin a known manner. The signal received at the input termnal 5

contains a caller ID signal which is inserted 10 between the first and
second rings when a call is received at the tel ephone receiver including
the caller ID systemillustrated in FIGURE 1. The tip T and ring R signals
at the input termnal 5 are coupled todrespective input ternmnals of atip
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output terminal. The amount of gain or attenuation, called a scale
factor, is determined by the signal at its control input terminal.
This signal is supplied by the mP 40 in a manner to be described
15 in more detail below. If the scale factor is one, then no gain or
attenuation is introduced into the signal, and the signal is passed
unchanged from the signal input to the signal output terminal. In
this case, the system of FIGURE 1 operates in the same manner as
prior art caller ID systems. If the scale factor is less than one,
20 then some degree of attenuation is introduced into the signal
passed from the signal input to the signal output terminals; and if
the scale factor is greater than one, then some degree of
amplification is introduced into the signal passed from the signal
input to the signal output terminals. The prescaler 20 is used in
25 this. manner to scale the level of the received signal to lie
somewhere within the dynamic range of the caller ID receiver
either by amplifying a signal weaker than the specified minimum
level signal or attenuating a signal stronger than the specified
maximum level signal.
30 FIGURE 2 is a schematic diagram of an examplary
prescaler'ZO' which may be used in the caller ID system illustrated
in FIGURE 1. In FIGURE 2, the signal input terminal 22 of the
prescaler 20 is coupled to a first input terminal of an operational
amplifier (op amp) 24 via an input resistor RI. A second .input
35 terminal of the op amp 24 is coupled to a source of reference
potential (ground). An output terminal of the op amp 24 is




the prescaler 20 (whose operation will be described in nore detail below),
I n a known manner. The caller ID receiver 30 detects the caller |ID signal
between the first and second rings, and extracts the caller ID information,
also in a known manner. The caller ID 35 infornmation is passed to the nP
40, which then processes that information, in a sone known manner. For

exanpl e, the nmP 40 4 may supply the calling phone nunber to a display
devi ce (not shown) where the owner of the tel ephone receiver nay see it

before answering the tel ephone. Aternatively, the nP 40 nay access
prestored information about the caller roma nmass storage 5 unit (not

shown) coupl edotipledhto rtie A<ignald outpy! terminak 26npHrthet preacaler 20ronit f)r (not
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10 controllable analog switches, such as are found on an MC41066
integrated circuit package manufactured by Motorola Corporation.
Each of the switches S1, S2, S4 and SS includes a control input
terminal which controls whether that switch is open or closed in a
known manner. A control input terminal 28 includes respective
15 control signal lines coupled to the corresponding control input
terminals of the switches S1, S2, S4 and SS. The switches S1, S2,
S4 and SS are controlled by respective digital control signals
received at the control input terminal 28 from corresponding
output terminals of the mP 40 (of FIGURE 1). One skilled in the
20 art of mP design will understand how to connect the control input
terminals of the switches S1, S2, S4, and SS to the corresponding
output terminals of the mP, and will understand how to program
the mP to control the signals generated by these dutput terminals.
For example, the four control input terminals may be connected to
25 four binary output terminals which are included in the mP, or to a
four bit output port attached to a system bus coupled to the mP.
The prescaler 20 illustrated in FIGURE 2 operates in a
known manner as an amplifier. The gain of the amplifier is the
ratio of the resistance in the feedback path to the resistance in the
30 input path. For example, assuming that all switches are open, the
gain G is: ’
_ G=RF/RI
As switches S1 through S4 are closed, either individually or in any
combination, in response to digital signals from the mP 40, the
35 resistance in the feedback path decreases, and the gain of-the-
amplifier decreases. In addition, when the switch SS is closed, the



this case, the systemof FIGURE 1 operates in the same nmanner as prior art
caller ID systens. If the scale factor is |less than one, 20 then sone
degree of attenuation is introduced into the signal passed fromthe signal
input to the signal output termnals; and if the scale factor is greater

t han one, then sone degree of -anplification is introduced into the signal
passed fromthe signal input to the signal output termnals. The prescaler
20 is used in 25 this manner to scale the | evel of the received signal to
lie somewhere within the dynam c range of the caller ID receiver either by
amplifying a signal weaker than the specified mninmumlevel signal or
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10 signals from the mP 40. In FIGURE 2, three switched resistors are
illustrated in the feedback path and one in the input path. This
. provides sixteen different scale factor settings. One skilled in that
art of operational amplifier circuit design will understand that any |
number of switched resistors may be included in either the
15 feedback path or the input path to provide any desired number of
scale factor settings. The scale factor steps are selected so that at
least one combination of open and closed switches S1 through S4
and SS will result in a gain or attenuation which will place the
‘signal at output terminal 26 within the dynamic range of the
20 caller ID receiver 30 (of FIGURE 1).

For example, if the caller ID receiver 30 (of FIGURE 1)
has a dynamic range of 20dB, the resistors R1 through R4 and RS
may be selected so that scale factor increments are 1/2 of the
dynamic range, i.e. around 10dB. With such an arrangement at

25 least one scale factor setting will lie within the 20dB dynamic
range of the caller ID receiver 30 (of FIGURE 1). The sixteen gain
settings with increments of 10dB between each results in a total
dynamic range of 150dB, which is sufficient to properly prescale
signals running from +6dBm to -47dBm to within the dynamic

30 range of the caller ID receiver 30. '

Alternatively, the resistors R1 through R4 and RS may
be selected so that the gain increments are 1/3 of the dynamic
range of the caller ID receiver 30, i.e. around 7dB. With such an
arrangement, at least two settings will lie within the dynamic

35 range of the caller ID receiver 30. Sixteen gain settings with. -
increments of 7dB. between each results in a total dynamic range



5 a resistor R2, and a serial connection of a swwtch S4 and a resistor R4
are all coupled in parallel with the feedback resistor RF. A serial
connection of a switch SS and a shunt resistor RS is coupled between the
first input termnal of the op anp 24 and ground. The switches S1, S2, 4,
and SS may be known 10 control | abl e anal og switches, such as are found on
an MC41066 integrated circuit package manufactured by Mt orola Corporation.
Each of the switches S1, S2, S4 and SS includes a control input term nal
whi ch controls whether that switch is open or closed in a known manner. A
control input termnal 28 includes resfective 15 control signal lines
coupl ed to thef qosammnﬂ:hnﬂs C ﬁ0|sufﬁﬁ%t tegr Fy preschR Sifirla S1,
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the input signal by the desired scale factor.
FIGURE 3 is a flow diagram illustrating a method 100
for adjusting the scale factor of the prescaler 20 illustrated in ,
15 FIGURE 2. The method 100 is performed by the mP 40 (of FIGURE
1). In FIGURE 3, the upper portion performs the adjustment of -
the scale factor of the prescaler 20, and the lower right hand
portion monitors the operation of the caller ID system to ensure
that the scale factor remains properly adjusted.
20 When a call is received at a telephone receiver from a
central office, the caller ID information is inserted between the
first and second rings. This information is repeated several times
within that interval, and is encoded with an error detection code
so that incorrect data may be detected. The caller ID receiver 30
25 extracts the caller ID data and supplies it to the mP 40 for further
processing, in a known manner. The mP 40 checks the error
detecting code to determine if the caller ID information was
received correctly and if so, further processes that data in a
known manner as described above. In the present invention, the
30 mP 40 simultaneously controls the scale factor of the prescaler 20.
In step 102, the scale factor of the prescaler 20 is
adjusted. to its minimum gain, which in the illustrated
embodiment is an attenuation factor. In step 104, the mP 40
waits until a call is received, by continually looping to step 104
35 until a call is received. When a call is received, step 106 is °
entered. In step 106, the mP 40 waits until caller ID information



G=RFI Rl As switches Sl through S4 are closed, either individually or in any
conbi nation, in response to digital signals fromthe nP 40, the 3 5

resi stance in the feedback path decreases, and the gain of the anplifier
decreases. In addition, when the swtch SS is closed, the 6 shunt
resistor RS acts to decrease the input voltage at the input of the op anp
24, and acts as an attenuator. Thus, the m ninmum gain condition, which may
be adjusted to be an attenuation, occurs when all of switches S1, S2, $4
and SS are closed, and the 5 maxi mum gai n condi.ti on occurs when they are
all open. The values of resistors Rl though R4 and RS may be specified in
a known nanneiis ttoansmitiede frfom etlies centrall affice by ccantbruatlywheopingetswi t ches

SI through S4sihl 186 @il ChBSCHD! dadl fsf BERBIedc OITF! iR lchflES 1) 1 esponse o
their respectivg confrol, 1.0 si nalhs rom;‘ pP 40. |n FIGURE 2, three
swi t ched resi dBtAr@atiqn |‘FI‘E&’F?"&8¢30F eR sk @Sdbﬁ&@tﬂgﬂh and one in the
i nput path. This provi d# mi xaHen IiD fihforavation: dlas beent adeteted ifogsthréde
T o Sogbi U BREhGhe e, M 1 abaisd e TG opiger 2t
feedback pat h cilef D s 1528 low H}aévlfd‘é“&%rhfeaﬂeﬁ@dnhﬂbé\e eallercHpe
factor settingeceiver 3¢ {of FIGURE d1)epStep el 15eldewdrarines wikethenithteeast one
cort oL 0, IRBERIAP IeHARGY, il SATS, sl OAG it 35 1! result i
information detected. 'lphls number of telephone calls may be
10 changed. If not, then step 104 is reentered, in which the next
telephone call is waited for. If so, then, in step 117, the scale
factor is increased. In step 119, the value of the scale factor is
tested to determine if it is the maximum scale factor. If it is, then,
in step 121, a message is displayed on the output display (not
15 shown) asking the user if the telephone line to which the
~ telephone receiver is attached has the caller ID function activated.
Then the scale factor adjustment process is ended in step 123.
Other steps (not shown) are taken depending upon the response of
the user to the displayed message. .
20 Referring again to step 106, when caller ID data has
been detected and received, step 108 is entered. In step 108, the
error detecting code appended to the caller ID data is checked to
determine whether it was correctly received. If the caller ID
information was not correctly received, then it is assumed that the
25 caller ID signal level is too low, and the scale factor is increased in
step 112. After the scale factor is increased, a check is made to
determine whether the call is completed. If not then step 106 is
reentered to check the other instances of the caller ID information
inserted on the telephone signal. If the call is completed, then no
30 further instances of caller ID information will be transmitted, and
the mP 40 waits until the next phone call is received to further
adjust the scale factor of the prescaler 20 by reentering step 104.
. If the caller ID information was correctly received in
step 108, then a check is made in step 110 to determine how
35 many calls have been received with correct caller ID infofmation.
The first scale factor adjustment resulting in correct caller ID




signal at output termnal 26 within the dynam c range of the 20 caller ID
receiver 30 (of FIGURE 1). For exanple, if the caller ID receiver 30 (of
FIGJRE 1) has a dynami c range of 20dB, the resistors Rl through R4 and RS
may be selected so that scale factor increnents are 1/2 of the dynamc
.range, i.e. around 10dB. Wth such an arrangenent at 25 | east one scale
factor setting will lie within the 20dB dynam c range of the caller ID
receiver 30 (of FIGURE 1). The sixteen gain settings with increnments of
10dB between each results in a total dynam c range of 150dB, which is

sufficient to properly prescale signalsgrunni ng from+6dBmto -47dBmto
within the dy

the resistor s aoﬂ ﬁ&gggag”‘emﬂ% gfagh%?ect . V%e?’ﬂgnﬁ 1&velafs vely,

he gain
i ncrements ar 8t png SQ

sES ot fhe cale D) grcetdt, 30 0o | .
around 7dB. WTherefoeé), ¢tive aacatmgfmus adjuseed tfor vihree taonseeutive Icallse wi t hin

Wy TRt B S M MR TR el ot e 15
of 105dB, w¥ b€ increases %ﬁ,eﬂent ter 4 Fa} S pWith -correct E[ﬁ]:l?’ qﬁn the
L:_P?grf?lsn?egﬁnﬁmnmiod <ﬂe aeceivedpsit tis- asstuimeﬂ tthat ml;mescnte ifactge kds t he
exanpl ary 5 aeﬂr gﬁggﬁ&ﬂlﬁsﬂr a%g ‘gésig%’lalem&eﬁteg %JBEkszjn (fé a i l?t‘gﬁmﬁnn})’f
anal og further adjustments will be made, except as descri ed btﬁo
: In steps 118, 120 and 122, similar steps are :
10 performed as in steps 104, 106 and 108 described above. When a
call is received (step 118), the caller ID information is received
(step 120) and the error. detecting code appended to the caller ID
data is checked to. determine if the caller ID information has been
correctly received (step 122). So long as the caller ID information
15 is correctly received, step 122 returns to step 118. If, however,
an error occurs, step 124 is entered. Because changes in the level
of the caller ID signal are generally the result of changes of
equipment in the telephone line between the central office and
the telephone receiver containing the caller ID system illustrated
20 in FIGURE 1, adjustments in the scale factor are only rarely
necessary. When an error occurs in the caller ID information, it is
most likely a chance occurrence caused, perhaps, by a noisy line,
or one-time interference from a telephone line physically adjacent
the telephone line coupled to the illustrated caller ID system.
25 Therefore, in step 124, a count is made of the number
of consecutive telephone calls in which an error in the caller ID
information occurred. When the third consecutive telephone call
resulting in incorrect caller ID information is received, it is
assumed that some change in the telephone line coupled between
30 the central office and the telephone receiver has occurred, and the
scale factor is readjusted from scratch by reentering step 102.
Otherwise, it assumed that the error was a chance occurrence and
no change is made to the scale factor by reentering step 118.
A system according to the present invention provides
'35 for the correct receipt of caller ID information from caller m
signal levels having the relatively wide range of levels occurring




circuit design will understand that other circuit arrangenents can generate
the sanme function of providing a swtchable scale factor, which can be
either a gain or attenuation, to an input signal. For exanple, a series
connection of a plurality of controllable 10 transistor anplifiers, each of
whi ch provides a fixed gain or attenuation, may be switched into or out of
the signal path to scale the input signal by the desired scale factor
FIGURE 3 is a flowdiagramillustrating a nethod 100 for adjusting the
scale factor of the prescaler 20 illustrated in 1 5 FIGURE 2. The net hod
100 is perforned by the nP 40 (of FIGUR& 1). In FIGURE 3, the upper partion

performs the ad] asthaE élephohd difsauSinigaat Pélafilely oW R3¢ dafler A and the

| ower ri ght hﬁg&l &gft‘l”ﬁn moni tors the oper at (En f the cal Igr | D, systemto
ensure that tA&C®YEfe Q.Ho?pqrg i NS br errF!?’eY 1 shgowsp dynamic When
a call is recdpngel set forthimpithe cpublishiedestandard andent peescaleri ceuplede

cal I er 1D i nf Gjeiwbem thestipnakd tiAg Dinteresde chRult had ﬁa@dcﬂfepm rings. This
hat 1 nterval, and js encoded

information Jd s repeated,several, tTnes t hi .

with an err _ra‘é?‘sgf'i oﬂ.ht’oa’éesgﬁlefh'ét °Pﬁe{8ﬁf’€c Y o\ THCERrOsEs Ly S¥Righ. The
cal l er 1D recevoeld Javesbeen rincludednén cthel ¢elephoniatreceiver samywayestoi t to the
mP 40 for furtiieecedy diealles ID riﬁformﬁ@g:r, ”i:h%@?é#diﬁ Cadfeatt 6@ Bafille error.

detecting cod o _determ ﬂﬁ’relf t he, ca or I.0on was recelved

correctly and Y1 §61VEL t Breseales Jmaybe copstructed, fr9Mm A0 ranner as
descri bed aboveperationak amplifier, amd entsmall nsumbeO of Pswitchednaesistersush y
control s thposgel feddtacR’ afd/or NEyput Cp4Rs €of 28 i SC
factor of the iore]scal er 28 (lgs aﬁlﬂi?s?é.d. tp iig mﬁ%ﬁ%ﬁ%%ﬁ%cfh?ﬁsthe
i Il ustrated s also a relatively ineéxpensive circuit, and the combination of the
illustrated prescaler and the caller ID receiver is much less
ex__pensive than a caller ID receiver redesigned to have the high
sensitivity and wide dynamic range required for actual telephone

15 lines.



enbddi ment is an attenuation factor. In step 104, the nP 40 waits until a

call is received, by continually looping to step 104 35 until a call is
received. Wen a call is received, step 106 is entered. In step 106, the nP
40 wai i nformation’ 8 is transmtted fromthe central

office ping to step 106 until caller ID data is detected.
If no ciﬂ“ﬁ flu)mimlw on is detected, then step 115 is entered. If no
caller I'din onmatl on has been detected for three 5 successive tel ephone
calls, then it is assuned that the I evel of the caller ID signal is so | ow
that it cannot be detected by the callidr ID receiver 30 (of FIGURE 1). Step
115 det er m negjafagt her three successive tel ephone calls have passed with no
caller IDinformation detected. This nunber of tel ephone calls may be 10
changed. |If not, then step 104 is reentered, in which the next telephone
call is waited for | f Iso, tﬁhmallernllltamstem,nompmsmgl e factor is

increased. In step 119, E@&c&a&fdﬁ f}flle?"m %féﬂa? factor is tested to

determnelélt i s the max sca act or~ it i's, then, in step 121, a
message i s displayed or? C# °’6 ti'?“ﬂ?’%’pl ay (not 15 shovvn) asking the user
if the tel ephone |ine to psbéessot looupiédpbothe caller ¥Br réceiwdrt camided has t he
caller ID function acti e a process is
ended in step 123. CIhear/a‘}tt“:g'ge]casl‘:l'-lh &?‘i‘hﬁ G?Wee;el ﬁfﬁgﬁﬁg‘ g? %alu on t he
response of t ARUIG§cANd Fhengaliers ai%‘é?‘ﬁ%s%‘?;}L.resP°nsw° to the processor,
' for scaling the caller ID signal.

10 '

2. The system of claim 1, wherein the prescaler is

capable of scaling the caller ID signal by either amphfymg or

attenuating the caller ID signal.

15 3. The system of claim 1, wherein the prescaler
comprises:
an operational amplifier; and
a plurality of switched resistors coupled between an
output terminal and an input terminal of the operauonal
20 amplifier.

4.  The system of claim 3 wherein each of the
switched resistors comprises a series connection of a resistor and
a switch. |
25
5. The system of claim 4 wherein each switch is a
controlled switch which opens and closes in response to a signal
from the processor.

30 6. The system of claim 3 wherein the prescaler
further comprises a plurality of switched resistors coupled to the
input terminal of the operational amplifier. '

'7.  The system of claim 6 wherein each of the
35 switched resistors comprises a series connection of a resistor and
a switch.



=

20 Referring again to step 106, when caller |ID data has been
detected and received, step 108 is entered. In step 108, the error
detecting code appended to the caller ID data is checked to determne
whet he ecelved If the caller IDinformation was not

correctl I's assuned that the 25 caller ID signal |evel
is too |Hmﬂmum m factor is increased in step 112. After the scale
factor is*i m:rease eck is nmade to determ ne whether the call is

conpl eted. If not then step 106 is reentered to check the other i nst ances
of the caller IDinformation inserted b the tel ephone signal. If the call

S corrpl et gd then no 38. f urThersysem afc elimf 7cedhbﬁfmladhln%wﬁmt isoa vm;jl | be
transmtte | ved to
further adj ust%ﬁﬁte)hggg?Wﬁ?hm?gi&o%%#e Jﬁllragsc '%28%0%3%&& ér %%&gistep 104.

If the call er frem; F’h%rmpﬁﬁ?fwas correctly rece| ved in step 108, then a
check is made in step 110 to deternmine how 3 5 many cal | s have been

recei ved w correct cgller,l t scale factor

adj ust nment §gsult| ng |n§cor r'e‘ctgai(!a‘lt ‘ﬁe)?@%@ﬂ; g&n;#%{n tion nma aHqust t he
scal e factor so that the squjfe|of avielephong: signal cogtaining; ﬂecdi/&t c range
of the caller sﬁghglenﬂmgra 1eRer efichia, atrangecof develsit or i s adj usted for

of calls may 5 be fﬁLlZa'séﬂi% ofChedgibeny e Gabfd o0 SOBLIT, gl oo
cal | er |D inf dowEee.ohavidgng dypamieange narrewerrthant the: ramge ofaleveisct or
has 10 of the caller ID signal;
a microprocessor coupled to the caller ID receiver; and
a prescaler, coupled between the caller ID signal
source and the caller ID receiver, and responsive to a control
signal from the microprocessor for scaling the caller ID signal so
15 that the scaled caller ID signal has a level within the dynamic
range of the caller ID receiver.

10. In a system for receiving caller ID information
associated with respective sequential telephone calls, including a

20 prescaler for scaling a caller ID signal by a scale factor, a method

for controlling the scale factor, comprising the steps of:

adjusting the scale factor until caller ID information
has been correctly received for a first predetermined number of
consecutive telephone calls;

25 maintaining the scale factor unmtil caller ID information
has been incorrectly received for a second predetermined number
of consecutive telephone calls; and

repeating the adjusting step.



been appropriately adjusted, and step 116 is entered in which no further
adjustnents will be nade, except as described below In steps 118, 120 and

122,. Wm performed as in steps 104, 106 and 108 descri bed
above: gm\‘\“\n“el ved (step 118), the caller IDinformation is

e
recei veq g‘ﬁg he error detecting code appended to the caller ID
data is 1® détetnmine if the caller IDinformation has been

correctly received (step 122). So long as the caller IDinformation 15 is
correctly received, step 122 returns to step 118. If, however, an error
occurs, step 124 is entered. Because dh%mges in the level of the caller ID
signal -are general |y thel.r eSihet méthodanfeclaim EQuiwhesein ithe tadiustingphone

line between c6mbridks Okl s@pandf:t he tel ephone receiver containing the
caller ID sys%%ﬁm iﬁﬂgst r?;lte égpi n,Fl ﬁLJEE i a%Ust ment s in ttle scal e
factor are only rarely S4URg the, scajg faclor 19, [ e 1S $CRle faCL) 'or I D
information, it is nostreceiwihg call¢radDe informatiomie caused, perhaps, by a

noi sy line, gor one-timegd iRb I Seddivtd 2cdiRre PO RffokmatioRNisi cal |y
adj acent thg t el ephone ?éltﬁ{gﬁg{)lugl ed to tﬁae i%l ustrated caller ID system 25
Therefore, inCeFEEL1ARd 3 count is made of the nunmber of consecutive

tel ephone calls in whicif dre aeceived ncdller Hal informatiomfisr nedt correotcur red.
When the t i 4, GARSGGU Y Scbfd FADRICaRA! fopdil! IO rbBeibilfIshas! cal ler 1D

information is recei I's assune t change I n t el ephone
| i ne coupl ed between 30 the central office and the tel ephone receiver has
occurred, dm the scal elRactThe insetheddpficlaith f¥lorwherein dhe mdjusting eri ng

o Change 15 midh 1150 SaRHRES, Detore MELECHAMME o S Sulr et ence and
_ detecting the presence of caller information; and
if no caller ID information is detected, increasing the
scale factor and repeating the adjustment step.
15
13. The method of claim 12 wherein the adjusting
step further comprises, after the step of increasing the scale factor
after no caller ID information is detected, the steps of:
determining if the scale factor is a maximum level; and
20 if the scale factor is at a maximum level; halting the
reception of caller ID information.

14. The method of claim 11 wherein the adjusting
step further comprises, before the receiving step, the steps of:
25 detecting the presence of caller ID information; and
if no caller ID information is detected for a third
predetermined number of telephone calls, increasing the scale
- factor and repeating the adjustment step.

30 15. The method of claim 14 wherein the adjusting
" step further comprises, after the step of increasing the scale factor
after fio caller ID information is detected, the steps of:
' determining if the scale factor is a maximum level; and
if the scale factor is at a maximum level, displaying a
35 message for a user and halting the reception of caller ID . '
information. .



A system accordi hg to the present invention provides 3 5 for the correct
receipt of caller IDinformation fromcaller ID signal |evels having the

relatively wi de range of |evels occurring 10 i i nes
using a relatively low cost caller ID receiver whi ITHgg)gngE-eﬁAygéEM he

rel at| vel 5”"“'] m;“lﬂmmnl: range set forth in the publ igdpedcgpandar ¢ and a
prescal er he tip and ring interf dee—crcut—and—the ical | er

ID 5 receiver.® The" prsescal er is controlled by a mcroprocessor, which
woul d have been included in the tel ephone receiver anyway to process the
caller IDinformation, thus adding no kést to the caller ID receiver. The
prescal er may be constrygt edTﬁé Qﬁbﬁibdomréiiahﬁnélb aiherein @he AORiRr

nunber of switched resisto he f eedback and/ or i nput paths of the
operati onal arffiR fGOMPrIsFS; a rel atively inexpensive circuit, and
t he conbi nation of the redeumgaceueqorl&cafqrmaam.tmdcal ler IDreceiver is
much | ess expeazdrmfinid@ if dreceived’ chilef GEPI iMPSrmMARIGIS i9NGstrdct. have the high
sensitivity and w de nam ¢ range required for actual telephone 15 |i nes.
11 d ai ns:

S

en Replaced
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1. “Acaller ID system conprising: a source of a caller ID signal; 5

a caller IDreceiver; a processor coupled to the caller ID receiver; and a
prescal er, coupled bet ween the caller ID si gnhal source and the caller 1D
receiver, and responsive to the processor, for scaling the caller ID

signal. 10 2. The systemof claim 1, wherein the prescaler is capable of
scaling the caller 1D signal by either anplifying or attenuating the caller
ID signal. 15 3. The system of claim 1, wherein the

prescal er conprises: an operational anplifier; and a plurality of switched
resi stors coupl ed between an out put term nal and an input term nal of the
operational 20 anmplifier. 4. The system of claim 3 wherein each of the
switched resistors conprises a seriesl®onnection of a resistor and a
switch. 25 5. The system of gl enmdgvxtmrsaas'rwach switch is a controlled
switch which opens and closes in response to a signal fromthe processor.
30 6. The system of A%Lsﬁ' p3 Wherein the prescaler further
conprises a plurality of switched resis ors coupled to the «input term nal
of the operational anplifier.

' A caller ID system is disclosed in which a prescaler

(20) is coupled between a sourde (10) of a caller ID signal and a

5 caller ID receiver (30), and a processor (40) is coupled to the
caller ID receiver. The prescaler is responsive to the processor for
scaling the caller ID signal. .

Figure 1



7. = The system of claim6 wherein each of the 3 5 switched resistors

conprises a series connection of a resistor and a swtch. 12 8. The
system of claim7 wherein each switch is a controlled switch which opens
and closes in response to a signal fromthe processor. 5 9 A

caller 1D system conprising: a source of a tel ephone signal containing a
caller ID signal having a level within a range of levels; a caller ID
receiver, coupled to the caller 1D signal source, having a dynam c range
narrower than the range of levels 1 0 of the caller ID signal; a

m croprocessor coupled to the caller ID receiver; and a prescal er, coupl ed
between the caller ID signal source and the'caller ID receiver, and _
responsive to a control signal fromt hﬁ"éﬁ croprocessor for scaling the
caller IDsignal so 1 5 that the scaled taller 1D signal has a level within
the dynam c range of the caller ID receiver. 1 In a systemfor receiving
caller 1D infornatioﬁOassociateﬂ ith respecti tialgbéLephone

i sighal byla scale

cal | s, includiqg_a_GP gdal er
factor, a nethod for,g%nc i guPue steps of:
adj usting the ?fale agppr
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has “been correctly received for a first predetermnm ned nunber of consecutive
t el ephone calls; 25 mai ntai ning the scale factor until -caller
| D inf ormati on has been incorrectly received for a second predetermn ned
nunber of consecutive tel ephone calls; and repeating the adjusting step.
13 11. The nethod of claim 10, wherein the adjusting step conprises the
steps of: setting the scale factor to a mninum scale factor; receiving
caller IDinformation; 5 determining if received caller ID
information is correct; and if the received caller ID information is not
correct, increasing the scale factor and repeating the receiving step. 10
12. The nmethod of claim 11 wherein the adjusting step further conprises,
before the receiving step, the steps of?”ﬂetecting t he presence of.caller
IDinformation; and if no caller ID Hﬁ%ornation i s detected, increasing the
L

scal e factor and repeating the adjus step. 15 13. The nethod of claim
12 wherein the -adjusting sggep furt he|SEPHINIMBME, after the step of
i ncreasing the scale factor after no|l cAGTOR Dj1 ni or mat 1 omn. detected, the

steps of:
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deterntnlng-lf the scal e factor is a maxi mumlevel; and 20 i f
the rscal e factor is at a naxi mum | evel, hal ting the reception of caller ID
i nformation. 14. The nmethod of claim 11 wierein the adj usting step further
conprises, before the receiving step, the steps of: 25

detecting the presepge ofrhé%téﬂ%d 6fQ:lé|H1f£U We'rélﬁdhé‘@@]ustfngnﬁe&%bllnﬁﬁsésDa
information is detected for ath predet er m ned nber of tel ephone

cal | s, increasmegitering %%‘hlcénlp&ﬁ'ﬂgltheaﬂﬁpsr%fpeatl ng the adj ust nent step. 30
15. The method of cl ai n}ecéﬂ,"-}q;@]@“@ ihfofmatbniahing step further conprises,
after the step of increasing the scale factor after no caller ID
information is detected, detgEminingitregeivediealier IR inforgiation is@meehl e factor is a
maxi mum | evel ; and if the scale factor is at a maxi nrum | evel , displaying a
3 5 nessage for a user and halting the reception of caller ID i nformati on.
14 16. The nethod of claim 10, wherein the adjusting step conprises, a
nmonitoring step, conprising the steps of: receiving caller 1D informtion;
and determning if received caller IDinformation is correct.
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