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Background to the Invention ’

15 The use of devices or systems for providing prepaid service
for calls are known 1in the prior art. More specifically,
apparatus/systems for enabling a user friendly prepaid service
heretofore apparatus and system are known to consist basically
of familiar, expected and obvious structural configurations,

20 notwithstanding the myriad of designs encompassed by the many
prior arts which have been developed for the fulfillment of

countless objectives and requirements.

Telephone calls obtained by means of a communication network
25 may be charged by various alternative manners. Normally,
calling time is used to determine the call charges. There are
many instances where it is preferred to be able to charge the
price of the call beforehand, so that the operator will avoid
any credit losses of unpaid bills. The end-users may also
30 prefer this mode of payment in favour of not being surprised

by a huge telephone bill.

One method of pre-charging the calls is by using a coin

telephone that requires a lot of maintenance. Moreover, it is



2 cunbersonme for the user to have |arge ampbunt of coins when naking an
international call. Another possibility is for the operator to sell
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on the card to its original wvalue. Such fraudulent practices

15 would result in a loss of revenue to the service operator.

Another possibility is to use prepaid calling cards that are
not provided with magnetic strips, but which announce e.g. a
specific (personal) numeric string or code to the user, which
20 the user then needs to dial in when initiating a call. The
user has to call to a special telephone service where the user
has an individual user account, which includes preloaded
balance for the calls. These cards may be e.g. so called
scratch- surface calling cards. Although these cards can be
25 used from almost every telephone, since they do not require
any reading devices, the user in addition to dial the number
to the service provider will have to follow <certain
instructions and then keying in the numbers revealed on
scratched card and only then will the user be able to dial the
30 intended number. This method is lengthy and inconvenient when

used on a regular basis or during emergency.
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call
network switch coupled through a telephone 1line uniquely

associated with each customer for budgeted telephone calling

15 time and amount, either pre-paid or post'paid, the budgeted

amount being recorded in the system for calling purposes. A

server 1s coupled to the switch for automated control of the

budgeted telephone calls and costs. The server includes a

control processor having access to databases for recorded

20 budgeted amounts and call routing. A voice response unit is

coupled to the processor and sends messages to the calling

customer at the beginning of each budget telephone call

indicating remaining budgeted telephone calling time and

amount available for calling purposes. The processor debits

25 the customer account by an amount reflecting the call charges

as the call proceeds. The system sends at least one message to

the caller indicating the amount of time available to the

caller as the call progresses. Prior to the expenditure of the

budgeted calling amount, the system provides the caller with

30 several options. Depending upon customer preference, the call
may,

(1) terminate when the budget amount is exceeded, or
(ii) continue subject to a warning that the call budget

has been exceeded, with a ©prompt to obtain



(i) term nate when the budget anpbunt is exceeded, or (ii) continue subject
to a warning that the call budget has been exceeded, with a pronpt to
obt ai n WOvVO3B088947 PCT/ SG02/ 00192 4 additional prepaid Padgsoedoioal | i ng
time and cost, or (iii) conti nue and4subsequent calls subject to |ater

paynment by the cal | cust oner I are placed directly tq the calling
party without ac%@gé h@n%lsééﬁpéﬁdng CéiﬁﬁpgvﬂHVﬁb énaréﬁFi'card
nunber. Wiile thegg devices fulfill their respective, particular 10

obj ectives and requirenments, the aforenentioned patents do not disclose an
apparatus(amihmnﬁ@dtshuélaando shesefeenkpl abhdéd IsabdectSumear yaferThe

I nvention 15 A ho appar r prOV|d|ng prepai d tel ephone calls
conprising: (i) QE%YQea e9$%|§% %ﬁ%gse SCHF%i nafter referred to as

consunetapren ses egmaaﬁant dakeCPEy hawi ngh@ 20 1meaRs e rtead wanthsand
data fromchip cards for ID verification and a display to show status
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(iii1) A nmeans of connecting the CPE and renote server via a telephone
exchange such t hat mhen the CPE handset is lifted, it is automatically
ConneCtﬁg fo tpgegg devices fulfill their respective, particular
10 objectives and requirements, the aforementioned patents do not
disclose an apparatus and method similar to the one explained

later.

Summary Of The Invention
15
A method and apparatus for providing prepaid telephone calls
comprising:
(1) A fixed line telephone set, hereinafter referred to
as consumer premises equipment or CPE, having a
20 means to read and send data from chip cards for ID
verification and a display to show status messages
from the remote server.
(ii) A remote server, workstation and node system for
receiving and processing the information =Ye)
25 provided.
(ii1i) A means of connecting the CPE and remote server via
a telephone exchange such that when the CPE handset
is lifted, it is automatically connected to the said
remote server.
30 (iv) A connection between the telephone exchange and said
remote server for verifying the identity of the

caller when the CPE handset is lifted.



renote server. 30 (iv) A connection between the tel ephone exchange and said
renote server for verifying the identity of the caller when the CPE
handset iwolo3fos®d7 WO 03/ 085947 PCT/ SQA02/ 00192 5 Wien t hecassn2heldes t he
CPE handset, the |ocal exchange, thréugh a hotline connection, triggers
the renpte server to request the chg$ gard with individual code to be
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and not the account balance to avoid phone card fraud.

It 1is a primary object of the invention to provide a

convenient method of making prepaid telephone calls.

15 It is a specific object of the invention to provide the use of
a chip card to store only the user’s verification identity for
the purpose of making the prepaid call, eliminating the need

for the user to remember any code.

20 It is also a specific object of the invention to provide the
user a means to make a call almost instantaneously upon
lifting the handset from the telephone apparatus and inserting
the chip card provided into the appropriate slot on the
apparatus.

25
It is also an object of the invention to provide a card with

only identification codes stored in it and not the account

balance to avoid phone card fraud.

30 It is also an object of the invention to provide the user

unlimited access to the phone network when receiving calls.

It is also an object of the invention to provide a central

computer system to maintain the amount of credit of the user.



30 It is also an object of the invention to provide the user unlimted
access to the phone network when receiving calls. It is also an object of

t he i nverwDma/08394provi de a central conputer systemto nmaPaTaiGo2/Hde2 anount
of credit of the user. WD 03/085947 PE€T/ SG02/00192 6 Anot her object of the

invention is to provide sinple and cheap tel ephone apparatus (CP hat
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subscribers are making the calls fromtheir hones, other enbodlnents can
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out standi ng bal ance. In one alternative embodinment, the CPE is used as a
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into any avail abl e "payphone CPE and dials his call as per the sequence
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25 19ubscip befisntddd i satost poeedither&md | o1 @loesomw! need to be connected
to the server to verify his balance if he only wants to nake a |ocal call.

In another alternative enbodiment, an extra pushbutton is added to the
ICE(I:EaI Acrgrﬁfff)é?%éémgrmgr*%%codn% agsofi ated cwi bl the pusbRutLen.slo dmke a
and the <chip card 1is only used to verify his identity.
Basically, the means subscriber 1is free to use any CPE to
15 place a call, the cost of the call being deducted from his
outstanding balance. In one alternative embodiment, the CPE is
used'as a public payphone. In this embodiment, the subscriber
slots in his chip card into any available payphone CPE and
dials his call as per the sequence elaborated earlier. The
20 payphone CPE is a CPE that is placed in a public area for the

purpose of letting subscribers with a valid chip card make

telephone calls.

Some telephone companies offer free 1local <calls to their
25 subscribers. In this instance, the caller does not need to be
connected to the server to verify his balance if he only wants
to makela local call. In another alternative embodiment, an
extra pushbutton is added to the CPE. A preprogrammed number
is associated with the pushbutton. To make a local call, the
30 caller simply lifts up the handset and commences dialing, as
he would with a normal telephone. To make a charged call, he
first 1lifts the handset and presses the pushbutton, thereby

triggering the CPE to dial the server. Once connected to the



30 caller sinply lifts up the handset and commences dialing, as he would
with a normal telephone. To make a charged call, he first lifts the
handset awo Breges the pushbutton, thereby triggering threndem2oeoeli al the
server. Once connected to the WO 03/085947 PCT/ SG02/00192 7 server, the
call sequence that follows is the sane as_in the preferred enbodi nent.
Brief DESEYEDti Bﬁeof:allllre HAEWG P E gﬁ?‘izo‘issﬁévvst%es%r&%eﬁﬁt e g&‘fgr am
of the jAVEDLFON. ofth QW G2 Shows the flow chart of the present method of
making prepaid calls. 10 Figure 3 shows a call flow chart illustrating the
status of the phone and the server at every stage. Figure 4 illustrates
the co ni I C | ow.,. 1 i 5a and 5b show the circuit diagram
of the%ﬁ?éfé%%&tég%%b%%vi %}é%ﬁ?fgt%t%%ged Description of the Preferred
Enbadi ment 20 To facilitate a conplete understandi ng of the invention, the
description of the preferred enbodinent is arranged within the follow ng
sect i ons*9Yre GL CHSARY Ur° TERMTANDG ACRNWE 25 e VBRI BWF SYSTEM
COVPONENTS AND OPERATION 1. GLOSSARY OF TERVS AND ACRONYMS The fol | owi ng

terms and acronyns are used throughout the detailed description: 30
Figure 2 shows the flow chart of the present method of making

prepaid calls.

10
Figure 3 shows a call flow chart illustrating the status of
the phone and the server at every stage.
Figure 4 illustrates the communication call flow.

15
Figures 5a and 5b show the circuit diagram of the preferred
CPE embodiment.
Detailed Description of the Preferred Embodiment

20
To facilitate a complete understanding of the invention, the
description of the preferred embodiment is arranged within the
following sections:

1. GLOSSARY OF TERMS AND ACRONYMS

25 2. OVERVIEW OF SYSTEM COMPONENTS AND OPERATION
1. GLOSSARY OF TERMS AND ACRONYMS
The following terms and acronyms are used throughout the
detailed description:

30

CPE -~ Customer Premises Equipment - A telephone apparatus with
a chip card reader and a means to display text messages,

preferably housed within the same unit



CPE - Customer Prem ses Equi pnent - A tel ephone apparatus with a chip card
reader and a neans to display text nmessages, preferably housed within the
sanme uni tw3089985947 PCT/ S02/ 00192 8 CAS- CPE Al ert SipgmnsiGoThe92
characteristics of the CAS signal are8 - Frequency Limts: Lower tone: 2130
Hz0. 5% }g%)per tone: 2750 Hz0.5% 5 - Dynamic range . -32 to -14dBm per tone
- PowerCRf T f &rignth it $HA Hynani c range: 0 to 6db between tones - Tone
Durati ofhe Jipa e85 183 10 DM [y Jofie MU d . Frequency The
characteristics of the DIM-F tones are: - DTMF tones (send only) Frequency
limts: - H ghrequdiow Freguencyleowd ertapnse: 218GHz+/ Fovies | evel (| ower
tone): -9.5 1dB 15 - Power |ev upper_tong)s, -7/,.5 s Tone duration:
55 to 65 nms FSK- Frequency Shi f?éqéeeyl ngonl%'en%%hsyosi%zaﬁ/%ﬁa?‘écteri stics of the
FSKssi gnal ar epyr2nic Bedhge202 12080 badid- Faier( geeguesicy Shift keyi ng)

signals. - Mdul ation Type: Continuous phase binary fre%t’:(gnc shift
keyi ng - Mark(Fontfcediaferappmbpithing gyi d199) O 25 -
Recei ved Signal.l gvel Hz: Between -32dBm and -12dBm - Received Signal

Level 2200 Hz: Between -36dBm and - 12dBm - Si gnal -to-distortion ratio:
>=25dB - Transmrssiburataten 120075 12 BHudes

10 DTMF- Dual Tone Multi Frequency

The characteristics of the DTMF tones are:
— DTMF tones (send only) Frequency limits:
- High or Low Frequency tolerance: +/- 0.5%
~ Power level (lower tone): -9.5 +/- 1dB
15 — Power level (upper tone): -7.5 +/-dB

— Tone duration: 55 to 65 ms

FSK- Frequency Shift Keying
The physical characteristics of the FSK signal are:
20 — Bell 202 1200 baud FSK (Frequency Shift keying) signals.

— Modulation Type: Continuous phase binary frequency shift

keying
— Mark(logical 1) :1200+/-12Hz
— Space(logical 0) :2200+/-22Hz
25 — Received Signal Level 1200 Hz: Between -32dBm and -12dBm

- Received Signal Level 2200 Hz: Between -36dBm and -12dBm
- Signal-to-distortion ratio: >=25dB
- Transmission rate: 1200 +/- 12 baud

— Application Of Data: Serial, Binary, asynchronous

30
SPCS- Stored Program Controlled System, which will be referred
to commonly as a server which is a processor and operational

platform to provide the network to access interface and to



- Application O Data: Serial, Binary, asynchronous 30 SPCS- Stored
Program Control |l ed System which will be referred to commonly as a server
whi ch i s wopBos®ssor and operational platformto provi dePchsGoetemwezk to
access interface and to WD 03/085947 PCT/ S&2/ 00192 9 performthe

functions of controlling,, processin iLtoring, managing and mai ntainin
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conectpenfosmcont hgur ethiratt idres | adalt exehabge andryvell onty @iy the
subscr iE{ﬁ%eto rr%kDEa call through the server. 15 2. OVERVI EW OF SYSTEM
COVPON 7 RAFT ON Figures 1 to 4 illustrate the described nethod of
maki ng prepaid calls. The nmethod basically conprises a CPE appar at us
(10), a server (15) or a Credit Managenent System (hereinafter 20 known as
CVB), FidtiEnswicosmiod iPal-ephosenNeciirk (FRSTer 20he armefean§PBf and

i nterco cty t hem . The,conbjnation of the 1 .. CPE, and ns_ of
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state when the handset is lifted. The server detects the CPE being in

of f- hookl§tete ahBesefdida EPENEFELPNs| dgfal configured at the local

exchange and will only allow the subscriber to make a call

through the server.

15
2. OVERVIEW OF SYSTEM COMPONENTS AND OPERATION
Figures 1 to 4 illustrate the described method of making
prepaid calls. The method basically comprises a CPE apparatus
(10), a server (15) or a Credit Management System (hereinafter
20 known as CMS), Public Switching Telephone Network (PSTN) (20)
and means of interconnecting them. The combination of the CMS,
CPE and means of interconnecting them through the PSTN shall

be referred to as the system.

25 According to the flowchart in Figure 2, the CPE (10) goes into
off-hook state when the handset is lifted. The server detects
the CPE being in off-hook state and sends a CPE alert signal
(CAS) to the CPE, causing the CPE to enter the Data state
whereby the CMS will send a message requesting the card to be

30 inserted, said message being displayed on the LCD screen of
the telephone (10). The CMS (15) then sends an Enable Card
Reader message to the CPE, causing the CPE to wait for the

card (14) to be inserted. Once the card (14) is inserted, data



(CAS) to the CPE, causing the CPE to enter the Data state whereby the CMS

w Il send a nessage requesting the card to be 30 inserted, said nessage

bei ng di swbhagessden t he LCD screen of the tel ephone (10) PCTIss02ZMBYZ 15)

then sends an Enable Card Reader neswage to the CPE, causi ng the CPE to
to be inserted. Once the card IS inserted,

wait for the card&j_é &
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acknow edges this by sending a text nassage showi ng the balance in the
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di spl ayed When the CVS sends a nessage to be di sgl ayed on the CPE' s LCD
screen,P3tanee senseifts a8AS AHHIWhi | ENEheSed] ephdhe Ghen n°nee¥s héoR

state. 4fl né%%%é}E%gfééﬁgﬁethhﬁm ape, gt ndi sahles Q%%é@@ keypad apd nutes

t he m crophone and recel Now the CPE enters the TA state After

r ecept i ankrofw I dmgGAS tshngnalb,y t bendCRE agsknowedyesidthe detact messelet.hi s
si gnal gg%/[tsendl a DITMF_"A to the server. Once this is done it s%}arts
sendi n “?ﬁasg e 157 Tus? hg TPEK FHdns ' SEF %S 26 T 7he 3ehdsT t A& YERI p
cand (Mj)sfdpé@e&l& ng FSK transmission. During this time the CPEis in the
Data state. After the FSK transm ssion, the CPE un-nutes the m crophone
and the receiver, which then enables the keypad and enters the nornmal 25

of f hoqﬁhééa{ﬁe(Eﬁg E@EéssgagﬁQSsage to be displayed on the CPE’s LCD
screen, it first sends a CAS tone while the telephone is in
off-hook state. After the CPE detects this tone, it disables
15 the keypad and mutes the microphone and receiver. Now the CPE
enters the DATA state. After reception of the CAS signal, the
CPE acknowledges the detection of this signal by sending a
DTMF ‘A’ to the server. Once this is done it starts sending a
message by using FSK transmission.
20
The CPE sends the chip card (14) data using FSK transmission.
During this time the CPE 1is in the Data state. After the FSK
transmission, the CPE un-mutes the microphone and the

receiver, which then enables the keypad and enters the normal

25 off hook state (non Data state).

The system is capable of communicating with the (off-hook)
CPE. The communication serves two basic functions:
— Remote reading of the chip card (14) data.

30 - Sending messages to the said CPE’s display e.g. request for

chip card (14) insertion, inform the user about his credit

or the number dialled, etc.



The systemis capable of communicating with the (of f-hook) CPE. The
conmmuni cation serves two basic functions: - Renote reading of the chip card
(14) dat aw03G6/08598endi ng nmessages to the said CPE s di spl apceisgo2n@aguest for
chip card (14) insertion, informthe User about his credit or the nunber
dialleqP etc. WD 03/085947 PCT/ SG02/ 00192 11 The CPE according to the
present! 1hvERE oACFSTABRIusE i FhecUBFBRER T prighiesiomTheé Ssaf @ apiift atlts i s
basi cal dys@m&OnyerbigBak . t el gphongwigt h bgsd cadnct ians sach-asiy - Handset
voi ce conmunication. 5 - Ringer to alert the user of incom ng cal%s

Keypad Comenisipnh hpparetheng svidddedk sia Fungs isttsersuddatages i.e. i) LCD
di splay device that is used for: Displaying nessages fromthe server. 10 -
Di spl ayi n§20SERP k&) 1Rt FPERURAFRELAMal ing. ii) chip card (14) receiving
meaRs prete y.W thin,.t i 2 ap us, - Reads the data on
the@chip %gﬁgg%néggéé gtigﬁgonggﬁeggegégémﬁgg g%;?%ication. 15 The CPE has
two basickapekati onal npdes whereby the user can place a call provided he
has sufficiéent credit with the service provider or a user nay accept a
cal | regardkeessidf abpsratnedit bdHardceitBOtWouseheenpkoeysraschip.card (14)

to identify hi | f .to.the systemand,the deci des whet her the user has
enough crééit EE@ piseday 88V¥9e £hat®is Gsed ror"

- Displaying messages from the server.

10 - Displaying user key entries while dialing.
ii) chip card (14) receiving means preferably within the
housing of the apparatus,
— Reads the data on the chip card and sends it to

the server for verification.

15
The CPE has two basic operational modes whereby the user can
place a call provided he has sufficient credit with the
service provider or a user may accept a call regardless of his
credit balance.

20

A user employs a chip card (14) to identify himself to the
system and the CMS decides whether the user has enough credit

to place a call.

25 Basically the connection between the CPE and the PSTN is
through the remote server. The Credit Management System
monitors the line and is capable of controlling access to the
PSTN to allow or prevent a connection, depending on available
balance and circumstances.

30
The call flow is illustrated in detail in Figure 3. Without
first inserting a chip card (14), a user picks up the handset,

taking the CPE off-hook, after which the message “Ezeephone



25 Basically the connection between the CPE and the PSTN is through the
renote server. The Credit Managenent System nonitors the line and is
capabl e ovOomanset | i ng access to the PSTN to allow or pr@CesGoa00192
connection, depending on available belance and circunstances. 30 The call

flowis illustrated in detail in Figure 3. Wthout first insertin chip
card (1Bfad 3é$u9§r pl%ll&l]t?&trﬂ%s?%%%sétg dltsaﬂ%aﬁ@dt hJ@ECB?‘fllhogl?ntgfﬁe

whi ch tdes yms sagen "E@@@ghgn@aiﬁ@ ﬁéé(;:gé&@%e%zé@@aéo%%dlé@B@a@%ow@r a
simlar nmessage is displayed edit Control Systemthen Sends a Card
Requesta nesstgeiand artha i éli)l@aysghmser‘a Cextd”si (Hhiar text PLeasefiinsert

Card" th| pLex ef ned ag t ste The Card
Request Yre sage&J‘fuecgol\gj\/E\l}/J r‘?ﬁrﬁt ?t\jae a flgﬁ){f § Hcalﬁ r%eml?esfggard

bei g Hiwasked, f map fistdihere usesiEhe useit newubas tad ns@ymoiﬂra oliipgcard
wher eby |nsert| ng the card triggers a nessage to be sent to the server. If
the CVPLlapkechidds fherhes 138411 sufficient credit for the user, the
server sends a nmessage containing screen data informng the wuser about the
amount of credit available and a special field that un-blocks the keypad.
At thi SThst ageet heowisleas ey dhatra hhanbbip i:artihwszecass anpebltiicgnaiveer . 15
| f the use gas no nore credit the server g Qle option to bl:gck {V@r not
un- bl occrf"ﬁ “Fjr%%%lflsbF‘oE‘I?eq&)agtehet%e?/%aaePﬁr Qg% e t1ef8Si fM8 data

neggageieciiss message v | krusualdyer condad ncgetgen £t ache iwdor m the user

about his lack of 20 credit. In a situation where the card (14) is

i nsert etPHEEHr 6€P6 a message containing screen data informing the
user about the amount of credit available and a special field
that un-blocks the keypad. At this stage the user may dial a

number, in this case a public number.

15
If the user has no more credit the server has the option to
block (or not un-block if already blocked) the keypad through
a special field in a data message. This message will usually
contain screen data to inform the user about his lack of
20 credit.

In a situation where the card (14) is inserted before the
handset is lifted, the operation is almost identical to the
one described above, whereby after reception of the CAS
25 signal, the CPE acknowledges the detection of this signal by
sending a DTMF ‘B’ to the server. Only the ‘card request
screen’ data from the server 1is suppressed. The CPE
immediately sends the card data without showing the request
message to the user.
30
When accepting a call, the process starts with a ring signal
from the Telephone Exchange. Like any other phone the CPE
operates its ringer. When the user lifts the handset the voice

path is established. The Credit Management System can



handset is |lifted, the operation is alnost identical to the one described
above, whereby after reception of the CAS 25 signal, the CPE acknow edges

t he det ecwDon/08$941 hi s signal by sending a DTM- "B to thecyscezndnly the
"card request screen' data fromthe Berver is suppressed. The CPE

i mredi ately sends the card data wi thqut showi ng the request, nessage to the
user. 30'UAEHRIccEPEi MG18ScAAth e ProRed¥ & AGSSAFS P FPRgSSEGRE  from

the Telgphopg.kxehangg,e LLkeiapy I@.heﬁ_eﬁt@éﬁn%h%_h@ﬁmar‘?c@@é@t eetlibSclishger.
When the user I1fts the handset the voice path is established. The Credit

Managerere 18ysk eawé aphWOWD3 L0834 IPETESAIZID0d8PL . 18ny nnessapest Heowoi ce

path taq .display. ssage on the .screen or exanpl e, the call | D.

Repl aciqcnlrlge t‘gﬁeﬁéﬁds ! aggﬂe\%t & S Yk ‘T%H( éﬁn tciﬁ,a%’c h- eerénlﬁ%?ég the

cal b. Awitmssagest famdn tide rasidndiymgemdk Sistiesn WdWebendlear ed, the
display is 5 switched off and the tel ephone goes back in | ow power node.
Due to the absence of a nains |ine power supply, the CPE is fully powered

by the D?aa{h 9ehel Usisddde 8¢ narmml; £l ephoNgsye kN Qff1hook twdeppcare i's
taken to i?ngt %t ﬁle posvéer consurrp?alaaoln 10 to a O‘é{%solsuipféD r}r/igni mum Hovve?er to
nmeet t heilhiyghpowehhedk byi myedagcehargri r gneht 1ider renhodnain telephthe .

exchange rr(#sjtt be mnimal. This is_acco I'hsheg g swtching off the LCD
di spl agm ahd" ot P rﬁ%??ph%?ﬁ?sl%nﬁag?%cpﬁg thétc ﬁ?rBPV@F Fﬁnﬁufng +Bower
(sheep):dode. MWBsbeuikd thenlew PoWRIwdRde R paektoftide nikh systewow || be

serviced and keypad entries are ignored. The ring signal is handled by an
i ndeperid@fdadiGe U eAWhE FRENT s cBHr ¥ ¢ heWxERGRgERei 8XENABERORERLY PSi ni | ar

to an qld,; AShiANeY. ; &1 SELLA TBNART 53! sIiPORING TBEE EhECHED b3sPihgnded

and other peripherals and placing the controller in a low-
power (sleep) mode. While in the low power mode no part of the

15 system will be serviced and keypad entries are ignored.
The ring signal is handled by an independent circuit which,
seen from the exchange, 1is functionally similar to an old
fashioned, electro-mechanical ringer. This circuit is extended
with a sample and hold circuit, which informs the MCU (Main

20 Controller Unit) that there has been a ring signal during the

last 5 seconds.

The hook-switch is the only means of awakening the system from
its power down mode. The CAS-FSK mechanism shall be enabled

25 during all calls, both incoming and outgoing.

Figures 5a and 5b shows the circuit diagram and the
explanations are as follows. Accordingly, when the CPE is in
off-hook state, i.e., when the handset is lifted, power from
30 the line flows through a.full wave bridge rectifier circuit
D1, which consists of 4 diodes. Schottky diodes are used to
provide low voltage drop in order to get maximum power from
the telephone line. At this stage a remote server detects the

CPE is in off-hook condition and sends a CAS (Call Alert



with a sanple and hold circuit, which informs the MCU (Main 20 Controller
Unit) that there has been a ring signal during the |last 5 seconds. The
hook- swi twb 038839E only neans of awakeni ng the system fro®CTiSGo2/paver down
node. The CAS-FSK nmechani sm shall be ®nabled 25 during all calls, both

i ncom ng, and. out goi ng. Figures 5a and 5b shows the circuit djagram and the
expl anatt ¥ ar e £ ol Thfws . MPRXDH dltrﬂﬁ y SSHET t HETEPES s W SPFIHESK
state, i;&na1dhem ihe-papdsekphgihbht gd, ipover bte?e%?@hteh%cbp@e offl QYR
through a_ full wave bridge rectifier circuit D1, which consists of 4
di odes.pSedent kyndeotdésnar hgserh i dpedws dereoworslacigsl dropai didicgar to
get maximum power from. the_tel ephqne line. At this.stage remot e server
det et S THe T CPEOTEFLT 08 - Rodie ondi't | BA artt SERESEOEAS TPl IATSFE WO
03/ B85t &% SRALEB192ip 140 Si gral swiare.inbhe dmrnelt t heogpryeinget ects
and returns signals will not be explained as it is beyond the scope of the
presentt¥aRehiton. iTheosapratadogesparal eshnket &det §1d thr cdrcuditr cdine
conpr i s{ig,d: 1 651 ShaT sa0f-A1 figPACLLAL: A0 obh-REOK S delee! Qontadgiup of a
switching circurt conprising transistor 1s connected in parallel to the
filter sorchat. iTheanoulemeic toftteheCBEv trching cEfebboki sthed.t Bhehe tiiecr o
control(lfl?eé SO .t hat %t ca dgt%ct t.he Ein_i of f - hook gtatg. Waen t he
CPE is | ofLF-Hﬂ’okOE RROK ¢ BEaene tate® Wl CactidVat'es the' 1o Fht &&Fat ed
phane cid€sdtatdd Phowed berbaied that shBa1@PEe agaicdi nghbe tdiee present
invention may still work but less efficiently without the use of the
filter a¢eeuding ang thee swiesehitngleYerUien MAvt heslbhbodirkentuti Astead of
using thee; outnut, of,;ihe sw %ﬁ@'cg%ec' LUl o Vg fed G0 LBE M RE 0 pld
control Ter*to deter fime it the i s of f-"hook or not.

switching circuit. In this embodiment, instead of using the

output of the switching circuit, VL is fed to the micro

15 controller to determine if the CPE is off-hook or not.

According to the preferred embodiment, once the CAS signal 1is
received from the server, an appropriate DTMF signal is sent
by the CPE as acknowledgment. At this stage the micro
20 controller sends relevant signals to the integrated phone
circuit switch to mute the receiver, microphone and disable
the keypad. The server, upon detecting the appropriate DTMF
signal, sends an FSK message, and a signal to the micro
controller to enable the card reader. The micro controller
25 receives the data sent from the server and displays the
message on the LCD display unit. Once the complete message is
received and the checksum verified, the CPE sends appropriate
DTMF tones as acknowledgment. The checksum is a means of
identifying whether an erroneous message has been received. If
30 the checksum is not okay, the micro controller un-mutes the
microphone and receiver,' enables the keypad and rejects the

whole message.



According to the preferred enbodi nent, once the CAS signal is received
fromthe server, an appropriate DTMF signal is sent by the CPE as
acknow edwo®nnssdAt this stage the mcro 20 control |l er sen@dsTiSezo@nt
signals to the integrated phone circ@it switch to mute the receiver,

m crophopne and di saple the k ad. Th erver on detecting the
appr opriat ¥ DTMECET ghaF L1 o¢eR ggﬁﬁuﬁéK‘fﬂg§§aa£Feggagﬁ §ir6ﬁ‘§|f“lg§1?ﬁeoﬁi cro

controld s §9s€ndhhe thpcargd rrader isThRdE GIHELONbEPLLEr tRE HRGRla¥es the
data sent fromthe server and displays the nessage on the LCD display

uni t. Gneeinkerconphede iressage ite FBEeiVedr andonheodhecksumeeriifired, the
CPE sends, appropr | alie o DTN t.ones  as.agknoul edanent .. The, ehecksumyi s, .a
identi Sthe veds 1f 30

neans o yi ng e ran erroneous nessage nas een rece
t he 5chenkisatn bsdnota iddeayf ot hearidcrim seartircal | er £ urheutesid hees s ge oplagne and

receiver, enables the ke%/lgad and rejects the whole nessage. WO 03/ 085947
PCT/ S0 oor995e45 threr tiae sﬁéFFopéﬂ“&&O&fleér ddigohs taFt & cEpenone

transm gsi o of i vdhe  h@stn IMESt PRE. k8ySRECkThe FRHe wher g bef ere oirhe

message to insert card is sent to the"mcro controller, the mcro
cont r ol herk ustatie esThhespéteaver sbare®eeps thhemacepropbotieol 1t etheakd wai t s

for card insertion. If the said. nessage was not passed then the mcro
controlt%é? \{%Jﬁ%ﬁ%\é Cf%]et}h? c?%%%lo\ﬁee né%sasar%%ei ver and enabl es the keypad.
The oCPE goes back to off- hook state. The software stored in the mcro

controller checks the validity of the received nessage. 10 If a nessage is
not sentf wit AieFS@9Ceri i ACPerSHF, THE IR c? o CEEGRLT0IRTTL Affr- ntifes TEkE©

p"engg[Lg 7 A L LBV RAd enabhetrobhBnkeynd: (LRR1TRS A0k PRnkeAklY
the keypad. The message basically requests the user to insert

the chip card. The user upon reading the message inserts the

15 said chip card. The micro controller detects card insertion,
then reads the data stored in the card and sends it to the
remote server through FSK data burst. During this state, the
receiver and microphone are muted and the keypad disabled. A

short period (within milliseconds) after the FSK transmission,

20 the micro controller un-mutes the microphone and receiver and

enables the keypad, and the CPE is in off-hook state.

If the card is valid, the phone receives the message in FSK
transmission and displays it. The micro controller also
25 receives keypad enable signal from the server to enable the
keypad. The micro controller accordingly sends signal to the
Integrated phone circuit to enable the keypad and also to un-

mute the receiver and microphone.

30 The user upon looking at the display unit requesting for a
number to be dialed, keys in the desired number. The numbers
are displayed on the display unit for the convenience of the
user. The keyed digits are sent via DTMF tones to the server,

which forwards the call to the PSTN. As in any conventional



the chip card. The user upon reading the nessage inserts the 15 said chip
card. The mcro controller detects card insertion, then reads the data
stored i rwDhg/ogaar and sends it to the renpte server thr®aglsGhsB01dat a
burst. During this state, the receiv®r and nm crophone are nuted and the

keypad di sabl ed. (A short Reri od (wwthin mlliseconds) after the FSK
t r ansmi REeH, C881r he'BRer 6hEorfidlol | 8PS Ein-TRAABYG N het B cCdHGTe RFRIET eCei ver

and  enabl espbbg keypadqnand,idie ERE i Of fabegk Statess, ! fradeveand is

val id, the phone receives the nmessage in FSK " transm ssion and displays it.
The mi ctactnteorvershhgo ARStheeebvegekbhpanienablcensirgaderf rewetv@sser ver

to enahbl e the keypad. The m cro caontyol.ler accordingly.sends signal .to the
| nt egr aTee%lsap%% e a@;l r &i tP 1D SraD lenetOLe lﬁlgcyepréf(?clangra sott%oe ur??rﬁ%{}e Re

recei vedi @k yn enephanant30 e Usethegposelrogkidtgaintt.herigk sphayeuniih
requesting for a nunber to be dialed, keys in the desired nunber. The
nunber s"hfle e Bt ohSt ABCHPERNBS uhFt APBP PHeté&BnVERVEHCEBNSL LRE

user. g?t@ca lcg}gé@%@%sérfl\lnghé/i&égg\ﬁ t%giqxg_he server, which

f or war to t . As 1 n any conventional WO 03/085947

PCT/ S&02/ 00192 16 phone call, when the call goes through, the caller hears
a ring_back, tone_and when the called rty answers he user start

conver sTHY E%eth'ﬁn TQhe theP &P éﬁﬁ?%ﬁ%?er§ché% slsné§§a88§%gpia

pr edet es#d e d whler vab fromddigiczerawer tb0o thdi glvay t beppmeat def thien the
user's account. The manner in which the anmount is decrenented i s done by

t he serf@kerinine apdnei.s BrgoRBONAe IEope sonvisa ticasdnt L pgeht CAECUNRen t he

Connoct ST D Bt - s RpI s Ty 4 he Y of sifene ThngbCangtaRbaE ALE S
conventsaidl DRI ngefc ity cust added. Instead of an opto-coupler, other
galvanic isolation means maybe used. The circuit 1is also
15 extended with a sample and hold unit that informs the micro
controller that there has been a ring signal during the last 5
seconds and also to determine if a <call 1is incoming or

outgoing.

20 In the payphone embodiment, the CPE, in an appropriate
housing, is placed in a public area so that members of the
public with a wvalid chip card may place calls from the CPE.

The sequence of actions is the same as elaborated above.

25 In the alternative embodiment, with free local calls, an extra
pushbutton is added to the CPE. A number can be preprogrammed
to be associated with the pushbutton. Upon the button being
pushed, the preprogrammed number is dialed by the CPE. In this
case, a hotline connection to the exchange 1s not necessary.

30 To make a local call, the caller simply lifts up the handset
and commences dialing, as he would with a normal telephone.
The local exchange makes the connection with the called number
and the call proceeds, as would a normal telephone call. To

make a charged call, he first presses the pushbutton, thereby



connected to it. To detect a ring signal, an opto-coupler and said D2
circuit is added. Instead of an opto-coupler, other galvanic isolation
means nmaywe 0388947 The circuit is also 15 extended with a PamsiGe2/end2 hol d
unit that informs the micro controll®r that there has been a ring signa
during the |ast 5 seconds and also to determine if a call is incom.ng or

out goi NP LB EING hdNay fREnet entfbich me e t RECPPRITRANGH dBpHMRSr att®is
housi NGy use P! ﬁge@hbn r%nehtty 's‘eﬁf&a S iy MBReE§aBlcENenePWlldnanldt h a
valid chip card may place calls fromthe CPE. The sequence of actions is
t he san®o asoshabor atlesl @B@vexDZShEnndmptﬂteenaerveTEWbodahbnEeqmam¢dree
| ocal qé &gqtextra ushbgbton S ded to the CPE. nunber _can be
pr epr ogF &hne 5 5 §¢i at8d4°5wi th t e p&&fitut £3n. 11'Upotrpet h&€TEEEEST Dei ng
pushed, etibed repr ogr ammed nunber is dialed by the CPE. In this case, a
hotli ne connection to the exchange is not necessary. 30 To nake a | ocal
call, the caller sinply lifts up the handset and comrences dialing, as he
woul d Wik 1 gé maly J&lERNONEa s BBEL! eedlo 8 %@a%é@fea‘u%ﬂe r%%’}%%fd
with the calle er and the caIP proceeds, as d a normal tel ephone
call. Twoo uakéaancpaegedredHemﬁuaﬁmamis prigsses ¢hizogisdbus t bayet beeaby WO
03/085947 PCT/ 2/ 00192 7 init'atin the ﬁPE to d| t he géepro ranned
nunmber .PHFT L LHUNBEr YPY (He FEHR es%? v 8 Ruibdr Gh EHﬁ%I €t RE°Exchange
t ojgonnectr pde GRE ¢ oo he renote server. The call sequence that follows
after this is the same as in the preferred 5 enbodinent. Wile the
i nvention has been described herein with reference to certain preferred
enbodi e d s_ha b e anple onl
ond no{ﬁ%‘é& gieﬁfh {TPQ ég&% oPaYEePEEPnPLERCORED1BY LWAY 01 1E%arphg only
in accordance w1th the claims that follow. In the following

claims, reference characters used to designate claim steps are
15 provided for convenience of description only, and are not
intended to imply any particular order for performing the

steps.



10 of the invention. Accordingly, the scope of the invention should be

defined only in accordance with the clains that follow. In the follow ng

cl ai nB,

for conveni ence of description only, Bnd are not
particular order for performng the steps. WO 03/085947 PCT/ SG02/ 00192

d ai ns

consumner prem ses equi pnent or CPE, having a neans to read and send data

rwbaBesve7 char acters used to designate cl ai m st ep®PCars&01/801p2 ovi ded

intended to inply any

ains npt hod and apparatus for providing prepaid tel ephone calls
conprising: 5 (i) Afixed line tel ephone set, hereinafter referred to

as

18

fromchlp darasthed | and v erra redtd on famd Rrevspiay toreiovd stetlephpassages
fromth ﬁaémé Iefé/q,{ 10 (ii) A renpte server, workstation and node
rec V|ng nd processing the i nf or mation so provided; (iii) A

syst em

means of qemnectungfihedCEEnandempruaaugeuﬂ éreimafetepheferexdhange

such that when the CPE handset 15.is lifted, it is automatically connected

to the

said renmt® SERRMeLNPLENISR CBARLEIEBh bRF weehE t h&adiphéne

exchange and sai e SRS, SBLMCTOTSHRIT LXLRY bl Idan idy-al the real ler

when the CPE handset is lifted
t el ephone cal |l s asexliicedidm avtaian dismhaey ekn tHeoWCPEL2beei VesS SaJERE

Alert Signal or CJ;_ASmt qne fromthe Server as soon as it has been connected

met hod of providing prepaid

remote server;

to said
10 (11) A remote server, workstation and node system for
receiving and processing the information SO
provided;
(iii) A means of connecting the CPE and remote server via
a telephone exchange such that when the CPE handset
15 is lifted, it is automatically connected to the said
remote server; and
(iv) A connection between the telephone exchange and said
remote server for verifying the identity of the
caller when the CPE handset is lifted.
20

25

30

2. A method of providing prepaid telephone calls as claimed in
claim 1, wherein the CPE receives a CPE Alert Signal or CAS
tone from the server as soon as it has been connected to said

server by the local exchange.

3. A method of providing prepaid telephone calls as claimed in
any claims 1 to 2, wherein said when CAS tone received by the
CPE, said CPE sends a Dual Tone Multi Frequency or DTMF signal
to the server and said server upon receiving the DTMF signal

sends a Frequency Shift Keying or FSK message to the CPE.

4. A method of providing prepaid telephone calls as claimed in
any claim 1 to 3, wherein before allowing a call, the CPE

enables the keypad and un-mutes the receiver.



server by the | ocal exchange. 25 3. A nethod of providing prepaid tel ephone
calls as clainmed in any clains 1 to 2, wherein said when CAS tone received
by the GWPB,0308i9d¢7 CPE sends a Dual Tone Multi Frequency o®CDFEGB2/801gnal to
the server and said server upon recei¥i ng the DIMF signal 30 sends a
Frequency Shift Keying or FSK nmessage.to the CPE. 4. A nethod of praviding
prepaid5te$éﬁﬁ5m%§caflEragleFagn@ﬁegﬂldaﬁ9T8PQPﬁ?1C?61§,aﬁh@ éitfeHefdr e

al lowi ngh @ cpdim 1heoCPE gRabkgsthbeckaypadiandpunyauhes nkhe chegeicker - VWO
03/ 085947 PCT/ SQ02/ 00192 19 5. A nethod of providing prepaid telephone

cal | s axna| theedeirnerams cv bk i1 hog L4newssmgiattilpen cormerywoed bet wide t he

t el ephone nd the server. is .via a hotline_connectign c igured at .the

| ocal g&%éﬁﬁg%xﬁ%?%ﬂeigﬁéghiﬁg as-'soon 3% tHe 'CPE h s@?éigangs?ﬁ off -
hook stiai eo@fd HSolEoseed eshd 0l heorsefamid o R eh includes a chip
card reader, a display unit and a circuitry for sending the data of the
card to a renote server and receiving appropriate signals fromthe said

server 40 Arbll%dx%i&ﬁ enablgethg URSH L9rfBkeadetal L idfisyi%?euirﬁt and
bal ance e not e

sufficient int user's account stored in the r server,
wher ebya t lvé reaiid r@PEf s Grendirinetpewstaty ©fThehsaiak1@PEtei razuiremptieurt her

[ CAS Vi, to.acknow ed h iS.i ff - hook
Ctate VS SRoFAPRGTY 6o HILOTERE FodBUER e i ¥bphine Al dCedte  the

keypad;in @ -JEYF genesahple MBans L@eyentoapiepr izat eaPIMFi si ghalrd 0isa
renote server; - a FSK signal sending and receiving neans, and neans to 20
conver tS&hd @ipl apasange siignaheons@rs 5l Acqatint stored in the remote

server, whereby the said CPE is only line powered;
- The said CPE circuitry further comprises a CAS receiving
means to acknowledge the phone is in off-hcok state and
15 accordingly to mute the receiver, microphone and disable
the keypad;
- a DTMF generator means to send appropriate DTMF signal to
a remote server;
- a FSK signal sending and receiving means, and means to
20 convert ahd display said signal on display unit;
- a chip card reader to read an external chip card and send
the data within the said card to theAsaid remote server;
- means to enable keypad and un-mute receiver and
microphone when there is sufficient balance in the user’s

25 account to allow the user to dial the intended number.

7. A CPE as claimed in any claim 1 to 6, wherein the message
data to be displayed is received from the remote server via
FSK signaling.

30
8. A method of providing prepaid telephone calls as claimed in
any claim 1 to 7, where as an alternative to a hotline

connection to the local exchange, the connection between the



- a chip card reader to read an external chip card and send the data
within the said card to the said renote server; - nmeans to enabl e keypad
and un- muwe m@s®4ver and m crophone when there is sufficipemscoab@nze in
the user's 25 account to allow the u¥er to dial the intended nunber. 7. A
CPE as clainmed in any claim1 to 6, wherein the nessage data to b
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met hod of pProvidihopPrepai d tel ephone calls as claimed in any claim1l to
7, where as an alternative to a hotline connection to the |ocal exchange,
t he connecti on between the WO 03/085947 PCT/ SG02/00192 20 tel ephone and

the seryer._i de usi_n prepr.ogr ammed nupbe to dial -the server. 9. A
CPE as %1 a]f’néag?ﬁsaﬁ a&%‘&%mlf t%“g,cal ey efaf%)eéhafﬂlg\%ley,altgrgﬁ el>¥terl§’push
but Bon 4amyeberadgedh WOiEBni madsIeciaiddi Wi eh psepsogeasved nurher,
wher eby upon pressing the push button, the CPE proceeds to dial the
prepr ogR ERRTERD ARG BHBCRS, IEERYentPS” cBARESLEBE t10'q heUpnblé tedrver .

10 the CPE proceeds to dial the preprogrammed number and 1is

subsequently connected to the remote server.
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