, 78e3e., m+j j kl 21 pl 61 T, m #r Field O Invention 5 The present invention
relates to a tel ephone apparatus for prepaynent of tel ephone call charges.
"More particularly, it relates to a tel bphone apparatus conprising of a chip
card receiver for identification purpose, a display unit and ﬁmmﬂm

send and/or receive appropriate signal 10 _renpte server m’mww
sai d apparatus is only | ZHEROYED, JIRLERHONZ, HETARA UPhe | nvention PhLesent
normal fixed tel ephones that only have tr~e ba5| c 15 tel ephone functl ons is
powered only by neans of the tel ephone line. However nore el aborate

t el ephoResldhO€hIhwentdespl ay units and a card readi ng neans nornal |y
requi re additional power supply to run the added peripherals. The

addi ti onal power supply is in the formof an adapter unit or batteries. 20
One qranfige Qfr&lddd NnahivBaribe Spéthesdi ticonal Rowhspbypegabys for

i ncorporating an auxiliary charging capacitor to the circuit. Therefore the
presentprapeymenh aifrstederhprenatalt hehasgest ?Qo%ﬁ]yp%&lllcuéﬁéllypovxb’?

supply a t hat_ fr I y\%ej oehe, present d
tel ephoﬁgf%%%%lra USQI ntc i gmsé%ed @E?ggegﬁu téé}ﬁpa r‘I;"%der and Ca i I‘%?J:IC'[ ry
capabl eretetecei viowy GARrand iFESK isirgnauspase, geaeratsmp PTMAIS grabds &n
order to have the tel ephope as neans to,receive a E)rae ai d .car ango30a
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Ve“u{]' C@&fneeepgél@@é% paeeedhnghy QIaE.@WaEBaE:B@uBSQ"s balgakena ealkraad
furt nore di splaying the balance within the users account. 2 Summary

Of The Invention 5

Background Of The Invention

Presently, normal fixed telephones that only have the basic
15 telephone functions is powered only by means of the telephone
line. However more elaborate telephones which have display
units and a card reading means normally require additional
power supply to run the added peripherals. The additional
power supply is in the form of an adapter unit or batteries.
20 One manner of eliminating the said additional power supply is
by incorporating an auxiliary charging capacitor to the

circuit.

Therefore the present invention aims to eliminate the use of
25 any additional power supply apart from that from the telephone
line wherein the ‘present telephone apparatus includes a
display unit, card reader and a circuitry capable of receiving
CAS and FSK signals and generating DTMF signals in order to
have the telephone as means to receive a prepaid card and
30 sending the data within the prepaid card to a remote server
for verification purpose accordingly allowing the user to make

a call and further more displaying the balance within the
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users account.



10 15 20 25 It has now been provided an inproved tel ephone apparatus. Thus
in accordance with a first enbodi nent of the invention a tel ephone

‘ apparatus which includes a chip card reader, a display unit (30) and a
circuitry for sending the data of the card to a renote server and receiving
appropriate signals fromthe said server in order to enable the user to
make a S@rpary 9ficFhe; InpaptieR in the user's account stored at the renote
server whereby the said telephone is only line powered; the said circuitry
further conprises a CAS receiving neans to acknowl edge the phone is in off
hook stBtehaadnawcbedhngkaﬁdemuB@.ﬁh@numaﬁ\nﬂlepﬁqnﬁnﬂnpﬁxaﬂuf<ﬂ¥hmﬁe t he

keypad; ,a DTMF nerator, neans to nd riate T nal _to a renote
server: T3 PSIEYGHES r &2&Vi Ag IEre g ?‘I%p%]éﬁ Mo S ctD ret andcarspl'ay? sai d
signal ep18beRhaY AMbdrd88d; whidH p igarididegader tcalﬁeceaye apcgAéef nad chip

card and sending the data within the said card to the said renote server;
means t@l@pé@muneppd@Oatndarmqrmteur@@et%r fandsanedisphéne Wiem t(Herehe s

bal ance_ ser c tt I t: I d

nunber . %rl eF Désgrefn%tcgo%%%‘%efh%q%nv%%ellgﬁn#SJLPrF;eIOola%JIaaitués[gral%rggs {] Jj'eg(f)rpock
di agrantpé peedeBkrivevent arddd gus eeRabRe 2bhshowert he aiakeuid «hlgraf of
the preferred enmbodjment. 30 Figure 3 shows an exan@l(e of the typical

com‘rum EReFen iSeRRIRRCHT Lhe Ttl'bq ePpRBheS i ACGPEMrook-ted e2t et NP LY

| PLEPRe P RS- divepté 03 sAGICOF &t fsh 4 f £ gur 1, WheRet RRwehere ishén of f
hoo state that Is when the handset is |ifted, the power romthe |ine
fl ows 5sahdm@hr¢mittrwa\fenrmhedgecp@@tﬂlﬁeer 2i rGAR t I(em%)l\wingchméénﬁ stoof 4

di odes. _S hot re used to h I ge dro to get
maxi nunfHoReY ?&8 ?ﬁ‘g 1% ¥hore 14 n2 %35?0 %att% q%tgagCé&& qefey s%r’ver
det ect sphibe Iilh(énerécﬂeﬂférhoﬁkcﬁépﬂbheoﬁn@ndjfﬁtm:‘e atlcé\Sk(eQ@bb AlerpTi®rgnal )
tone. The manner 10 the server detects and returns signals will not be

expl ai NBANGEALPT| MEFEFONEOt IFENSC PP EIPE It §r BSMEL F4HEsht | BA. 2ThESBatY

di ogles @égvg\gnngct@% tsolag%att 't@éeﬂ,g g'tegté) aﬁarrwe'a% NG A E&shstorapad a
capaci t of f - hook tector hade up of a switching circuit

conpri sthgpaatr argidstoirgnasl connelets@dalyn s tpat 30 el at ehtilve CfaJICt ereadecuit
(14). T e outctper}t of the ,ﬁvvltc . Ci rcwdt i S fedntj(la th% ocaont£ﬁrllller
(20) so Phatte & Sni Tt oTBhET BF ?O)cacf T BRINEDSs FF-or ¥ k
When t henphogigi g s da&cpff:oho’@IKeSts%hQitﬁi@mblﬂteergéﬁr@ﬂ ptmme@l QUi énhB1én
active state where line voltage VL activates it. 20 It should be noted that
the tel &plipad agvdr dHAKUES tﬁécﬁie§entaPﬁveﬁtFéﬁPﬁﬁyestWFPHMDFReEQt féss
efficient W|thout e ft t hRCUi t 4 dith t

ci ré@ B h%ngﬁl }t(%)éd]l rrgﬁg gl ns%E%Jd{éofF%s%%lgﬁhet%%t&tsjgpo tot ﬁdeféémw ]tgf(‘:}ﬁl ng
circuit ,m‘dbndédf ﬁdmbert.he m crocontrol |l er (20) to determine if 25 the phone
is off hook or not. According to the preferred enbodi nent, once the CAS
signal as nentioned earlier is received fromthe server it triggers an

appr opr gat g eOpNE i gRabnt OFbenecthvieatiba renote server as 30

acknow edgenent. At this stage the mcrocontroller (20) sends rel evant
S|gnals to the Integrated phone circuit (25) switch to nute the receiver,
m Cr, ne and .di, the Kk a ) er d o he
R A R

m crocontrol |l er (20) to

Figure 2a & 2b shows the circuit diagram of the preferred

embodiment.

30 Figure 3 shows an example of the typical communication

sequence of he telephone in off hook state.



4 enable the cardreader. The mcrocontroller (20) receives the data sent

fromthe server and di splays the nessage on the LCD display unit (30). The
“oscillator circuit connected to the mtrocontroller is needed to guarantee
the accuracy of the 5 generating frequencies by the pul se wi dth nodul ati on

P out put he | ow, -pass filter (33) |s used to convert the square wave
é%ut%ﬁgab egh%eﬁ?E?'BEbﬂ?ré# I %ﬁei {(u?ggﬁ‘:é?ﬂewave FSK signal . Onge t he

conpl ete nmessage is received and the checksumis fine, the DIMF generator
sends appropriate DTM- 10 tones as acknow edgnent. The checksumis a neans
of idenkecEgragnghephéigunecetr sheousheepdege Has Beafh drdleztatts thpt

checksum i s, not %@agha%rE%{Ee;%gcgq%ggldl ertht(ezog%%v\‘ze’@fmv\hgfémt tﬁ%emlcirn%ig%gnd

recei ve?’saﬁ'aegna e ad~and réjects € nmessage. er a
shory periedgar gund 1QOns wfidge t hecttahsni ssroniof (e |wastciDIdbnhsdoe a
check is made where within the nmessage to insert cards{s se

to th
mi cr ocoffr 81 FéPAESe) SCHRE LiYe PdOSREr Hce i SES0)t Uliiite ‘?"heV%J%%‘%/e?re%t
keeps thg 89d&CE8p§%§e%%ti%@n@%@@ tﬁofnprtkf@rﬂisljé%?ﬁfﬁé Ofind f(45p. At d

nmessage was not pas en the mcrocontroller (2 unnutes the mcrophone
and recehver staenabl esmbhe keypeer Tedawdisephbre goese back PdLfof itk

state. The nethod of checking e val.idity of t.he received ssage i s_done
by the SBPEWArE"28NE: SFEES / tck‘g i G HtSd1 & l.grﬁle)a %%%agrgh? srg%%?eléent
W thd N apgerdeaivid pedd sk £ f1ea Al C ree ol 4 Bind 20) wuniuhes tdwe sksiopheae and

recei ver and enables the keypad. The nessage basically requests the user to
30 i nseps tiffe ihiperend. tTRe sge@e WontheaBirR§ethe 1HESEGOT -nsB? sS2hd sai d

chip card, e Jjcr roller. (2Q) S rd.ins {0 rs s,t he
dat a stgfL 882|Qn %%ee ggggggﬁghse%%sgi tpﬁ)&tg ecrq%rcrzntléC sgﬁljer r&to gjt}gsﬁ%ggKadata
burst. bdgeliBgotrhiaadstatcapald tioaceiArero fairchavi ke raatmreor s it edadadup hef
keypad 5 disabled. A shortocf)eri od (in mlli sec.or]cdqs# after the FSK .,
transni 8siYH EHHO G ELEEBALr ST (DRI uRMtERTHE I oF BpHoHE S ET etBi ver

and,gnablLes the keypadneand;fherphenechisti n(ohfhooknst abgtplt10025 2Re
switching circuit is fed to the microcontroller (20) so that

the microcontroller (20) detects the phone 1is in off hook.

When the phone is in off hook state the Intergrated phone
circuit is in active state where line voltage Vi activates it.

20 It should be noted that the telephone according to the present
invention may still work but less efficiently without the use

of the filter circuit (14) and the switching circuit. In this
embodiment, instead of using the output of the switching
circuit, Vi is fed to the microcontroller (20) to determine if

25 the phone is off hook or not.

According to the preferred embodiment, once the CAS signal as
mentioned earlier is received from the server it triggers an
appropriate DTMF signal to be sent to the remote server as
30 acknowledgement. At this stage the microcontroller (20) sends
relevant signals to the Integrated phone circuit (25) switch
to mute the receiver, microphone and disable the keypad (37).
The server upon detecting the appropriate DTMF signal sends a

FSK message, and a signal to the microcontroller (20) to




25 30 If the card is valid the phone receives the nessage in FSK

transm ssion and displays it. The mcrocontroller (20) al so receives keypad
“enable signal fromthe server to enable the keypad. The m crocontroller
(20) accordingly sends signal to the Integrated phone circuit (25) to
enable th eypad and also.to u te.the r j ver_.an | Cr ne.. The user
upon Io%lﬁ?ekﬁge a%%%tehecadlf(grb?aa%eﬂhi ? H%3érﬁlcrreoqcuo§§:[er:o\r?gefrgr ?j% urﬁ%%%gtv %Sbeg]ne

i nsertedat&eysntn firbe desl redvambeid dbhephaypbethcanesdiagel ayedon Lée
display unit (30) for the convenience of the user, The keyed in digits are
sent vi @lerMevt oS t 63Phe sERYePSHHILAR tOdT wat 8SUE he GIECHRd | foanyhe

convent,popbcBRODS YhEN {henlbLAgq00es tgla%%%etehetﬁéaqae&gl%% gpdsiand the

user starts conversing. At this stage the m crocontrol recei ves
nmessagegseatrat pnedef mrquarerie st yvathér gulde sextér toddilspliayp t hEWMnOunt

left in th : t . The i1 which th t i t ed
< done°ByPthe. el i (PaAA | 2 beyond Thle SEopio®i (Ko BPBYBAL Che |

i nventi ghuaMlendhe bandsaitds pbaceathonmt beokeak rbhect-el ephong ising-on
hook state where (D2) is connected to the power supplied by the tel ephone
li ne (3@3veTheKphaaBahas OaCCoMENGBRAIC S MFESade i trYRAVeDmREt et o
it. To r.ingsi gnal o oupl er. ) ai (JTIB%)].”' 1L CUhdn S
added. gﬁé?%%aﬁofl%ﬁ%%?bc&%p e’rg’?ﬁgt Ilé’%rn d:éal(t\%%ni%&lqgéél Stiron ma%r?se n%@%%
useth Thenesrcuid ischhseledgraded wiTthe a shapkeumand il dauninteamnizat ohHf or ns
the mcrocontroller that there has been a ring 6 signal, K for the |ast

, 20
5 second4eBhdi¥IRg VBLHBEEr ATNE TP OMS MSSS4IFe SR P T ot gor Fig - Tﬁg hook

switch (38) chacihenonly Amanske) tHENKAG reRchRecd 18¥St@m)f nathuitsSs PeNer
down node. The characteristics of the CAS signal are: Frequency Limts:

Lower twmheroghBfezahd0regeibeupperd temadlez7 3y HepaEddyhane te¢langehe - 32
to -I4dBH1 per tone Power differential within dynamc range: 0 - 6db between
t ones TBAR-BUPGEFBHS: 75 to 85 ns 15 20 25 30 The characteristics of the
DTM= t ones are: DTMF tones (send only) Frequency limts: Low or Low
Frequency tol erance: +/- 0.50 Power |evel (lower tone): -9.5 +/- 1dB Power
| evel (Bfper teonehort7psripdipraewed ddPisorp By t he5 trgnsmission of

the last DTMF tone a check is made where within the message to
insert card is sent to the microcontroller (20), the
microcontroller (20) unmutes the receiver but keeps the
200 microphone muted and waits for card insertion. If the said
message was not passed then the microcontrcoller (20) unmutes
the microphone and receiver and enables the keypad. The
telephone goes back to offhook state. The method of checking
the validity of the received message is done by the software

25 stored in the microcontroler.

If a message 1s not sent within a certain period the
microcontroller (20) unmutes the microphone and receiver and
enables the keypad. The message basically requests the user to
30 insert the <chip card. The user upon reading the message
inserts the said chip card. The microcontroller (20) detects
card insertion then reads the data stored 1in the card and
sends it to the remote server through FSK data burst. During

this state the receiver and microphone is muted and the keypad



The physical characteristics of the FSK signal are: Bell 202 | 200 baud FSK
(Frequency Shift keying) signals. Mdul ation Type: Continues phase binary

" frequency shift keying Mark (logical 15 . 1200+/-12Hz Space (|l ogical 0)
2200+/ - 22Hz Recei ved Signal Level 1200 Hz: Between -32dBm and -12dBm

Recei ved Signal Level 2200 Hz: Between -36dBm and -|2dBm

Si gnal -8bs@pPsedrt idn Fhito: pedsgB Tlansmiiddiercrads) 1260e¥/ -the paRH

Applicat]j : rial. . B Y, c o] t Jds to. t hat
t he dr %L%{é%%%%?%@sc?ﬁ& ;’J}Aolnc eér%tnroalfizeyfprepée(?{) tH glmg;%grgrpltl %I e%%‘ﬁﬁ%@%nt i on
and do aat repreisent thel oahybaad wiod e kegmgel,of asdbocherenteonaf the in
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wi t hout departing fromthe working principle or spirit of the invention
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transmission and displays it. The microcontroller (20) also
receives keypad enable signal from the server to enable the
keypad. The microcontroller (20) accordingly sends signal to
10 the Integrated phone circuit (25) to enable the keypad and

also to unmute the receiver and microphone.

The user upon looking at the display unit (30) requesting for
a number to be inserted, keys in the desired number. The
15 numbers are displayed on the display wunit (30) for the
convenience of the user. The keyed in digits are sent via DTMF
tones to the server which forwards the call. As 1in any
conventional phone when the line goes through the dialing tone
ends and the wuser starts conversing. At this stage the
20 microcontroller (20) receives messages at a predetermined
interval from the server to display the amount left in the
user’s account. The manner in which the amount 1s decremented
is done by the serxrver unit and is beyond the scope of the
present invention.
25
When the handset is placed on the hook the telephone is in on
hook state where (D2) is connected to the power supplied by
the telephone line (32). The phone has a conventional ringer
circuit (34) connected to it. To detect a ringsignal an
30 optocoupler (36) and said (D2) circuit is added. Instead of an
optocoupler, other galvanic isolation means maybe used. The
circuit 1is also extended with a sample and hold unit that

informs the microcontroller (20) that there has been a ring



1. A tel ephone apparatus which includes a chip card reader, a display unit
and a circuitry for sending the data of the card 5 to a renpte server and

" receiving appropriate signals fromthetsaid server in order to enable the
user to nmake a call if there is balance in the user's account stored at the
renmote server whereby the said tel ephone is onlﬁgline powered; the said

circui t PyIRatt REF EHRpriasds n TIPS NF nglitars CetEgmdeitndvil ge? the

phone i s_i kst ngyaccordingly to nute the receiver, mcrophone
and disgﬁlgn?%%bﬁgy%gdéﬁgggﬁwg generator neans to send appropriate DTM-

signal to a renote server; a FSK signal receiving neans and nmeans to

convert _and di splay . 15 said signal on display unit; chip card reader to
recei veTBR 8% ng1EAPp &gﬂj g’r? Egﬁd ?Wg’d 4™\ t‘ﬁfn tturfgusnaﬁ d°Card*o the

sai & regDLe-ReEVEh; iBBdpARARSabAnendlke keypad and unnute receiver and
m crophone when there is balance in the user's account to allow the user to

20 dial the intended nunber. 2. A tel ephone apparatus as clained in claim1l

Via FoRBgrirERg e hhet hod i R R Ay SRR AT X O e e e servel
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15 The characteristics of the DTMF tones are:

DTMF tones (send only) Frequency limits:

Low or Low Frequency tolerance: +/- 0.5%

Power level (lower tone): -9.5 +/- 1dB
20 Power level (upper tone): -7.5 +/-dB

Tone duration: 55 to 65 ms
The physical characteristics of the FSK signal are:

25 Bell 202 1200 baud FSK (Frequency Shift keying) signals.
Modulation Type: Continues phase binary frequency shift keying
Mark (logical 1) : 1200+/-12Hz
Space (logical 0) : 2200+/-22Hz
Received Signal Level 1200 Hz: Between -32dBm and -12dBm

30 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
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5 embodiments’ features described herein. Each of the feature
described may be varied, modified or adapted by a person
skilled in the art without departing from the working
principle or spirit of the invention which scope is defined in
the following claims.
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TSR Rl e ke A e o e L e
Root Enseyv‘érdﬁbeue‘emtthe shig$eelephene. £161284561ine powered;
the said circuitry further comprises a CAS receiving means to
10 acknowledge the phone is in offhook state and 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 receiving means and means to convert and display
15 said signal on display unit;
a chip card reader to receive an external chip card and send
the data within the said card to the said remote server; and
means to enable keypad and unmute receiver and microphone when
there is balance in the user’s account to allow the user to

20 dial the intended number.

2. A telephone apparatus as claimed in claim 1 wherein the
message data to be displayed 1s received from the remote
server via FSK signaling.
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