1 Dual Television Tuner Refergnce to Related

Applications 5 Reference is nmade to the earlier-filed

appl i cations USSN 10/508, 646 filed 17 Septenber 2004

for the invention "Portable Apparatus for Enabling
Reproduction of Television" and internationa

appl i cati on PCT/ SG004/ Opge TeielisloadrukeSept enber 2004

for the invention "Portable Apparatus for Enabling
Reproduction of Television" (the "Earlier

Appl i Befierangs tg Related Applications of whi ch are hereby 10

i ncorporated by reference. Field of the Invention This
invention relates to a dual te]evisiont ,
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Applications there is disclosed a portable apparatus

for ermBl fangther iperdidol ctHoatablef Appelravd ForoEnablidge Reproduction of
has been found that in certain areas, where the

t el eviglgvisions| @wal'Earigy  Berligetisas’)t et confents eefepithichn ares hereby
not of an acceptable standard. 25 Also, it has been

f%bnd"?%%¥m§%WBe ®Cfe operating characteristics of

the earlier Applications nake it suitable for

perform ng nore than one function. Summary of the

| nverftield et 4@ lnventieeor dance with a first preferred

aspect there is provided a dual television tuner

Comprh B SR 50l e TR OHL o R b e v
8, AT PGSR ALE 8 LR S M

for pkRYitNEo Sdparatd@RlisbRwWBICh the dual tel evision
tuner is able to be operatively connected. At any one

time only one of the television tuner nodul e and the

Wi reIBt%%Eg'Jtog,lq@Lﬁ%%enéometvvork nodul e may be able to

pass evi ston signal for playing on the host.
The dual television tuner may further conprise a

decodethef ehrict e pitanenst there is disclosed a portable apparatus for enabling
o 'r.eproduction of teIeVision. However, it hasﬂ been found that in certain afeas, Where
the television signal may be weak, that the reception is not of an acceptable

standard.

25  Also, it has been found that some of the operating characteristics of the earlier

Applications make it suitable for performing more than one function.

Summary of the Invention

30 In accordance with a first preferred aspect there is provided a dual television tuner
comprising a television tuner module and a wireless local area network module

both operatively connected to an antenna for receiving a television signal from the



tel evision signal received fromthe antenna. 10
Preferably, the wireless |local area network nodule is
activated only if there is no television signha
received by the television tuner nodule, or if the
tel evision signal received by the television tuner
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20 The dual television tuner may further conprise a
menor §eHBAN PanahiRgeeGir e Be 8BRS ol | er . The dual

tel evision tuner may be portable and may be able to be
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connected to the host nodul e; scanning for a signa
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activating a television tuner of a portable apparatus operatively connected to the
host module; scanning for a signal from the television tuner module; and
determining if the signal is available from the television tuner module. If there is no
30 signal from the television tuner module, the television tuner module is deactivated,
and a wireless local area network module of the poriable apparatus is activated.
Scanning for the signal from the wireless local area network module then takes

place.

35  After the scanning of the TV tuner module further scanning may be conducted a
-predetermined number of times. If there is no signal from the wireless local area

network, rescanning is conducted for the predetermined number of times. If there



there is the signal, a channel sis sel ected and pl ayed
on the host. If required, the 5 signal may be decoded
bef ore bei ng played on the host. Accordingly to a
third aspect there is provided a nethod of tuning a
television signal received froman antenna and for
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A channel may be selected and played on the host by that which remains active.
30 If required, the better signal may be decoded before being played on the host.

If the signal is from only one of the television tuner module and the wireless local
area network module, that not providing the signal is deactivated and that providing
the signal remains activated.
35 :
If the better signal falls below an acceptable quality, the method is repeated.
Preferably, that activated remains activated until the repeated method is complete.



Brief Description of the Drawings 5 In order that the
present invention nmay be fully understood and readily

put into practical effect, there shall now be

descri bed by way of non-limtative exanple only

preferred enbodi nents of the present invention, the
description being wwth reference to the acconpanying
illustrative drawings. 10 In the drawings: Figure 1 is

a bl ock diagram of a preferred enbodi nent; Figure 2

i s a Biieflestliptioncdfdhe Deiwirggsf | r st enbodi nent; and

Figure 3 is a second flow chart of a second

enbodj nent. 15 Detailed Description of the Preferred
Enbod 8 SMatdhs prasent faveation ’B%B@ d¥ updersted ang geadiiyoyf into
a por fpradficel effest] ihere shblhvatw lodescritted b vay benontlinlithibw exgmple only

basi c,, g@ﬁp@r@,moa. AR B v H§§e&°mo§gmf5@0d35cﬁanoﬁ bR with

contro a mcro control
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1& 25 f) a TV tuner nodule 20, g) a nenory nodul e
%eJﬁwﬁ' antenna 24. This device 1 is able to

functlon as B nass storage device, a TV signal 30

r eceigyre éﬁ?oﬁ blogketiagragmef 4 prefairederakagimenty enabl ed. The
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15
Detailed Description of the Preferred Embodiments
To first refer to Figure 1, there is shown a portable device 1 that consists of the
following basic components:
20 a) a USB connector 10,
b) a USB controller 12,
c) a micro controller 14,
d) a wireless LAN module 16,
e) an optional MPEG decoder 18,
25 f) a TV tuner module 20,
g) a memory module 22, and
h) an antenna 24.

This device 1 is able {o function as a USB mass storage device, a TV signal
30 receiver and tuner, and is wireless LAN enabled. The memory module 22 may be
one ot more of: |
a) NAND flash memory;
b) AG and Flash memory, and
c) a disk drive, preferably a hard disk drive.
35



5 The TV tuner nodule 20 is assdescribed in the
Earlier Applications and is able to receive at |east
one of the standard digital television signals. These
may be one or nore of: a) DVB-t, 5 b) ATSC, «¢)
| SDB-T, and d) DVB If required or desired, an MPEG
? gc ? ?EIﬁe 18 tuneﬂfno@.g@ 2o isf @Jlr #Bsrfibed @ ﬂﬁ%’Pa[rEl iéir ?\pﬁ fcﬁtzﬂng @fd is able to
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a hosmorefenabl e vi ewi ng of a TV programon the host.
The w rehess ghaeal area network ("WAN') nodul e 16 has
at5 | east . one orf the following wireless protocols. 15
a)° | Eee®d2. 11 Bluetooth c) IrDA d) WMYX, and
e) WUSBc)20 TBRBYL#N nodule 20 is able to be
confi gurged t gygpnnect to Access Point, comunicate
with other device with wireless functionality, and is
able to receive a TV signal. 25 In this way any
t el evif siqoiredsir gesiled r exdeP &G dediyleatd ,ambthe2ibrm of qeasdeeds bvided.
t he . & 20, .
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ngnner awi t hpEARb ppdul e 16, MPEG decoder 18, TV tuner
nodul e g)o angI apt enna 24 bei ng deacti vat ed.

uetoot

o) IrDA,
d) WiMAX, and
e}  WUSB

20
The WLAN module 20 is able to be configured to connect to Access Point,
communicate with other device with wireless functionality, and is able to receive a

TV signal.

25  In this way any television signal received by antenna 24 is passed to the WLAN
moduie 16 as well as the TV tuner module 20. It is then processed by either or
both modules 16, 24 and passed through controllers 14, 12 and connector 10 to
enable viewing of the television program on the host {not shown).

30  The device may also be used for radio signals in the same manner.

Furthermore, the device can be used as a memory module in the usual manner
with WLAN module 16, MPEG decoder 18, TV tuner module 20 and antenna 24
being deactivated.

35
To now refer to Figure 2, when the connector 10 is connected (201) to a host such
as, for example, a PC or a PDA, it waits on a command from the host (202). If a



35 To now refer to Figure 2, when the connector 10 is
connected (201) to a host such as, for exanple, a PC

or a PDA, it waits on a cormand fromthe host (202).

If a 6 comand is received, the TV tuner 20 is

activated (203). A check is made to determne TV
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(208)d:re¢t@tbﬁteno21(1)2faﬁh)siap(Z(OBD4) the TV tuner nodul e 20
rescans for a TV signal for a predeterm ned nunber of
times (2 redet erm ned nunber nay be in the

The
rangdf Eot(Sz’@oat (BP‘Bf ieaby ytumpr mggulec 00, rescabih for dY signal for a
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S'Zgg)q-gnqefz %\éﬁjlléﬁe%rgblggl %Hg cglll’t‘ﬁﬁgs rou8l¥ %(e&g (51%) {216) and
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(222)22020 proceeds to select a channel (206). If no
signal is available (223), rescanning for the sane
predet erm ned nunber of tines takes (224)

| ace to
( 227)“"e VYLAR maduls B thep seaistier drigst) (%?Bhb'éﬁ S@r"a's'a avﬁg'able (222)
Lher @rdcsedstto sklgetad chaand k06 § malsighalus dVailatie $223% réstanning for
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( 232 PredeteEmiggd Mg Of sea@dm@ it Mesign@b achie vighaldoung” n}ﬁegage is

at  29eke?Sdd anddent &2 nlike cmmaa mmceeeiaorttﬂan&ughhen to the

éﬁiiﬁ%iﬁﬁ Siep B2 i AN G?Efo%’) s 46 eashefia] Yoo at
Be h&d3dwat @25)5hd pracgse ponceédsrthmaaghe(234) to (241). These are identical to
(206) to (213) described above.

The decoding at (208) and (235) may be hardware, software or firmware.

30  Also, if at any time the signal from the TV tuner module 20 at (204) is not of an
acceptable quality, the process may revert {o (207). Preferably, the signal from the
TV tuner module 20 is maintained until any replacement signal is processed.

To now refer to Figure 3, in (301) the connector 10 is operatively connected to a
as host (not shown) and receives a command from the host {(302). The TV tuner
- module 20 and the WLAN module 16 are both activated at substantially the same

- time (303). A check is made to determine if a signal is available (304) from either



30 Also, if at any tinme the signal fromthe TV tuner
nmodul e 20 at (204) is not of an acceptable quality,

the process may revert to (207). Preferably, the

signal fromthe TV tuner nodule 20 is maintained

until any replacenment signal is processed. To now

r ef erort tiFoghiend. 3, ndt (BO6R Gdgcabdiny RENPIGEOE08) Xoi(S11) in the same

ODee it b SOMEGHER A .l 17k b e JUBU A dumoer o
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or both of them If not (305), rescanning takes pl ace
(306)If yes (BB B} (30A) arkid043 anaheckrig mrasie tadetérorine ihtbe TV signal is from
enbngoﬁdﬁe?rv t@ffetr Il bie ©02and /LA hifiuik @ (@mdat Rt morhe@bth (318) a
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f
SI gn fte!' fs\hefcﬁgrme %IQHSJ atﬁgﬁ.’& %ﬁ' %r%g&e\)/\? Eﬁlegrgllﬁgﬁ deceding is
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abannetode3 dd) theldecdded rﬁg‘haﬁand%N e)'@i’ﬂ“ﬂs @added tb R mhi¥ro controller

tuner, ctiva roc gae

sel ect c:"%)lac";l‘r}nedlqE n\,}%? ﬁ‘ﬁ?{%gg éay ﬂﬁhﬂ’%rgﬁ’@mjﬁo@c? 3‘%%’ no
( 323)decedingtie néedied (33hbe procerstpassesmiFedtly frdmdd2h) (3RS

needed (325). If yes (326) the TV si gnal is passed to
MPEG decqd 5 decode, and the

dec
o ol FAREE i S o SoBaBe 1y ger Fcans e VAN 16 (332), the
cont sightle mrelebn(pa28 ) 333a88H) tdidmertnine vadchhogtal i B2@9r ttbe TV tuner

| a a
ﬁeeyéb'?fé% A6 Tli2 A Ty e, (5389 ol RN 1@ Boza
(328pnd [the LA{“S?@?)S @Q?ét'\eregnawt ¥ 4 s riaenVditth 1€ k&6 \the Process
t uneprodBeddng (RO, Wi\ Mel By (t8%2)20 kh@aciRBied] gk SofBactivated
conpar ed (3§ 34) to determ ne which signal is

bett & 2% &R tuner 20 or the WAN 16. If it is the
I8 tuner 20 (335), the process proceeds to (322) and

the Whé\Dod&ssitfenGrRetdsirintslep B98) tbfstebt(:ido'? atsrkede\é\grﬁ@d LBove.

(336), the process proceeds to and the T
tuner 20 is deactivated. That not deactlvated renalns
acti Vbd esbeived TV signal quality may be monitored on a regular basis and the

process frem (317) to (330) is followed. The monitoring may be by regular
30  sampling of the TV signal and, if it drops below a preset or acceptable quality level,

the process from (317) will be followed. In this way both the TV tuner 20 and the

WLAN module 16 are not both active for any substantial period, thus reducing

power consumption. They are both on only during the turning process, and not the

playing time. If the signal does drop below the preset or acceptable quality level, it
35 is maintained until the process (333, 334) is completed.



25 The process then proceeds froomstep (323) to step
(330), as is described above. The received TV signa

qual ity may be nonitored on a regular basis and the
process from (317) to (330) is followed. The

nmonitoring may be by regular 30 sanpling of the TV

Si gnawhsdihetel Habt dBeadpdeb@lbotv m e Sotegbifg adaefigtiabl preferred

qual i g r - from '%Jgp g
fon cantaddldits ?%‘if@@g%“g B toh Py b7 ilerthid bPflose skited in the
WLAN tagiiglogy e@ncaingd gt migox verighiensvas rogificaiigys i detaila at desion or
per i Ogbnstletion hePhEChad wilhtURIepSANSHSHR tHeQPRaserdthi®)éniing
bath on only during the turning process, and not the
plfaying time. If the signal does drop bel ow the preset
or acceptable quality level, it 35 is maintained
until the process (333, 334) is conpleted. 8 Wil st
there has been described in the foregoing description
preferred enbodinments of the present invention, it
wi |l be understood by those skilled in the technol ogy
concerned that many variations or nodifications in
details of design or construction nmay be nade wi t hout
departing fromthe present invention. 59 THE CLAI M5
1. A dual television tuner conprising a tel evision
tuner nodule and a wireless |ocal area network nodul e
bot h operatively connected to an antenna for receiving
5 a television signal fromthe antenna, and for
passing the tel evision signal for playing on a host to
whi ch the dual television tuner is able to be
operatively connected; wherein at any one tine only
one of the television tuner nodule and the wireless

| ocal area network nodule is able to pass the
television signal for playing on the 10 host. 2. A
dual television tuner as clainmed in claim1 further
conprising a decoder for decoding the television
signal fromthe antenna. 15 3. A dual television tuner
as clainmed in any one of clains 1 to 2, wherein the

wi rel ess local area network nodule is activated only
if there is no television signa



received by the television tuner nodule, or if the
tel evision signal received by the television tuner
nodul e i s bel ow an acceptable quality. 20 4. A dual
television tuner as clained in any one of clains 1 to
3, wherein both the wireless $ocal area network
nodul e and the TV tuner nodule are able to be
actlvgldga Mﬁthe one tine, there being further

provi crocontroller for determ ning which of
them has the better television signal and, follow ng

the det erddRfdiePBion hﬁ@.péo%né}ﬁé N }é%ﬁﬂay?\%{)‘ngéulé B8 a wireless

ere|eS}S1 area Networ k modul e and
modul'&eh&63 AFwPTdnqsilerhofh eRsralivels sapneddsdin a&rﬂﬂna for receiving
déactd teivisiog signel fodrhehe abtend, dualfort ﬁzlsenu@ $ﬁ@fbidvl$|tﬁrsi@$ﬂ for

cl ai Mlngrbnagy‘uo&nt% \%lchc‘ I(E[E;ll #letv%lon tunercong | er opeéﬁtwely

conp armmnyrmd e an
6. A‘@Uﬁw efiel evi si on tuner as clainmed in any one of

cl ai Weteirt &tda'ﬁy oMb 68 lofly bhé of MY @éle\ﬁsﬂnqyde‘i WRAut 4ne 'ihe‘ \ﬁlreless
port an

S
Pot bt Lres sty Hooiei € ol B RO pits G el B0 aiondh he
aft ermest- and for pl ayi ng on a host, the nethod
conprising: 35 (a) activating a television tuner of a
port%ble anLahus operatively connected to the host
modul%e; 2) LSLISITHP AR UNSY aSaC'@fﬂam olirp dfuithee ceraprisipp s dsigoder
t unerforripchding theliBlevigiar) sigred feormtheiangnind. t he signal i s
avai |l able fromthe television tuner nodule; (d) if
there is no signal fromthe tel evision tuner nodul e,

déact} vat Arflyal erusioniusg asi drimedinapy prscRficiginmito 2, wherein the
act i \mﬁleﬁlgloéhl wich @RS thodidd is atRated GhIWiIﬂﬂ@réTBmﬂ tele@éion Signal

the P& Ev h%gag\fs‘% utﬁner (%ul(eeg)r :fc‘ t%g eV{s skgnatﬁaﬂyeéi by the

S|gna ) '€9E VOEE! Udr €8
8. Atwsl'ﬂﬁ‘durﬁ’éméﬂt&? wdloy@enereapieblz qugliber ei n after (a)
the scanning of (b) is 10 conducted a predeterm ned

: nmber of t ore continuing to .. 9. A nmet hod
- AL red bR o i 68 LT i Py 1 i rerah bo
no sﬂ"@n‘&lreiqsﬁ tepl arere netiverk| relylel andahe AY dwnen etodiwe lepe able to be

r];es;:a&%@e dt Sth& ANE Ut dndr@ beidderuRh& IS bREH BeficrdebitiRé: for

0] 1,.ne

determlnlng which of them has the better television signal and, following the
determination, keeping activated that of the wireless area Network module and the

25 TV tuner module having the better television signal and deactivating the other.

5. A dual television tuner as claimed in any one of claims 1 to 4, further
comprising a memaoary module and a micro-controller.

30 6. A dual television tuner as claimed in any one of claims 1 to 5, whersin the
dual television tuner is portable and is able to used with varying hosts.

7. A method of tuning a television signal received from an antenna and for
playing on a host, the method comprising:
35 (a) activating a television tuner of a portable apparaius operatively
connected to the host module;
{b) scanning for a signal from the television tuner module;. .



15 10. A nethod as clainmed in claim9, wherein if

there is no signal fromthe wreless |ocal area

net wor k nmodul e foll ow ng rescanni ng the predetern ned
nunber of tinmes, the wireless |ocal area network

nodul e i s deactivated and a nao signal received

nmessage is sent to the host. 20 11. A nethod as

clained in_any one of clainms 7 to 10, wherein if in

(c) if théPle ~i%EmBing;iyig sional i, avalable  foms dheo tefevigioaniyner
pl ayeebdole; t he host. 12. A nmethod as clained in any one
of clains to, L0 ere is the 25 signal .
fromthe v(vlg)r el éégerﬁ\c‘)gggt{ gg%(leggnﬂtgﬁbv\%r%ws’rgr% ufe™e ul% ﬁ%ﬁﬁg?tmg
i s séleledgonhger pedpaandastivaties awiselessiioeal Aeaweotk asdule of
chai nmdbortable bgiafatdsla@nd cl ai m 12 further conpri sing
decodi ng ,t,he signal before. bei ayed on the host.

30 14. A @t hodd '“P'u*??f A Siopal| T g%'%?‘f""&'ie@%é‘?ca‘r aeai Rigork
f rommduiant enna and for playing on a host, the nethod
conprising: (a) activating a television tuner nodul e

and Wi rglbes]s1 (Locall_ area network nodul e, both being
of a®port AVTEAHARPAMSE B FaFLL i Waren et {akthe gcanmingrd (b) is
36 hostductebp pedetemimgl fuatberof sings béfork comtnbiag b (he

tel evision tuner nodule and the wreless |ocal area

network modul e; 11 _(g%_ if both the television tuner
moduPe and PHRedgsrdairaediniop glaim & mbgreifet de)khers iunoesignal from

pr ov treewiteiess Sbqgnadea neflof, TdthitthgBicoRduee i thk Nfedetermined
t el e%rabé?%fﬁ iner nmodul e and the wirel ess | ocal area

net wor K nmodul e provi des a better signal; (d) keeping
dttive that of the television tuner nodul e and the

Wi reh@ss AdmbteBhs BmRdNAIINE 16, TREHET thBA! is oONMyBEFom the

N TG R
t el eQirsthan9f e thenwitkidse lagaldaréshectwprk elogsls is Hactlatealr @@ a no

net Wéii@rkal FREIEmediade 1967 1J1RE hA OVi de the better
54 gnal. _

11. A method as claimed in any one of claims 7 to 10, wherein if in (c) if there
is the signal, a channel is selected and played on the host.

12. A method as claimed in any one of claims 7 to 10, wherein if there is the
25  signal from the wireless local area network module, a channel is selected and
played on the host.

13. A methed as claimed in claim 11 and claim 12 further comprising decoding
the signai before being played on the host.
30
14, A method of tuning a television signal received from an antenna and for
playing on a host, the method comprising:
{(a) activating a television tuner module and a wireless local area
network module, both being of a portable apparatus operatively connected to the
a5 host;
(b) scanning for a signal from both the television tuner module and the
wireless local area network module;



10 15. A nethod as clainmed in claim14, wherein if in
(b) there is no signal from both of the tel evision
tuner nmodul e and the wirel ess |ocal area network
nodul e, rescanning takes place for a predetermn ned
nunber of tines. 16. A nmethodias claimed in claimlb5,
wherein if after rescanning takes place 15 for the
predeterm ned nunber of times there is still no signa

from eit hdf of ' pIh thestelayisiop duner prsiulenpnsufng wireipss Hecal area
Wi 1 elneeri modile progide et awiak detetkihify whioh bné BEthe television tuner

tel e‘ﬁrcﬁih@%&ﬁ Hﬁ%regggfglsa? afdl %&\)3% "5“}955{'% &P?C?YS [deg 2 éﬁgﬁf S|gnaal

net wor eactl vat e
recei ved flssadeening active thetef thedelpision tup@ mdule/andwhenwickless

aS Clic@an®ga nBwaiymediR: tﬂﬁt pﬁ&\ﬂieﬁ&hé‘-ﬂet{epsaéﬁal 2P %érﬁiir{?g th@ better
and pl ayed on the host

a.
A rret GJ]%rHa"%ﬁ?fbta l1 c'f’f1 im 17 further conprising.
decodi ng t#e beletdivating itiopt af theatlevisior ainagmpduy ecd o Wwikutess

host locg@réagnetﬁerﬂ%ﬁtﬂgthﬁf)sdog% %tmidb%e%e%gpf cl ai ms

14 to 17, wherein in nal romonly
one of the tel evision tuner nodul e and th_e WI rel ess
localtbar e meteddves Kainmed il @aimt1dpkhdrein ifl @)iteire1@ fohdgnal from

Si gnglbini tl%eéfébl'séﬁ‘tt@% %&lé QFE‘J r dre'!egls E]q%al.t D&, ng’tiugrﬁ‘(al odule,

remai ns acti vate ainmed 1n rg}

one {ﬁsc@}ngigﬁ@ewlag@fomprem@rmg]eﬁ npmberipbtimes t er  si gnal

falls bel ow an acceptable quality, steps (a) to (e)

are peat e

wher Eleign dur'geth Oﬂ'ﬁs C'a"gﬁéé‘t&%@ 13f W@?%'Bgf a(ﬂﬁ res‘ﬁm'f’g%('ﬂgﬁ place

the Wé‘?ﬁs@@d%ﬁﬁmﬁ@ﬂ nugmbampfrimess rthete um sl nat $ignat Epmadithergof the

I eac esvistoRetuSdr thn&fuled 8ld the wireless local area network module, both the
television tuner module and the wireless local area network module are

deactivated and a no signal received message is sent to the host.

20 17. A method as claimed in any one of claims 14 to 16, wherein in (d) a
channel is selected and played on the host.

18. A method as claimed in claim 17 further comprising decoding the better
signal before being played on the host.

25
19. A method as claimed in any one of claims 14 to 17, wherein in (b) if the
signal is from only one of the television tuner module and the wireless local area
network module, that not providing the signal is deactivated and that providing the
signal remains activated.

30

20. A method as claimed in any one of claims 14 to 18, wherein if the better
signal falls below an acceptable quality, steps (a) to (e) are repeated.

21. A method as claimed in claim 20, wherein during the repeating of steps (a)
35 to(e) the process of (d) is maintained until the repeating reaches the end of (c).



