| 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 international

appl i cation PCT/ SG2004/ qggiﬁge;, bR Yunersept enber 2004
for the invention "Portable Apparatus for Enabling
Reproduction of Television" (the "Earlier

Appl | Befetenneto Relbted Appli¢zgiohs of whi ch are hereby 10
i ncorporated by reference. Field of the Invention This
invention relates to a dual television tuner and
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aspect there is provided a dual television tuner
conprising a television tuner nodul e and a w rel ess
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20 In the Earlier Applications there is disclosed a portable apparatus for enabling
reproduction of television. However, it has been found that in certaih"areas, 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



The dual television tuner may further conprise a
decoder for decoding the television signal received
fromthe antenna. 10 Preferably, the wireless |oca
area network nodule is activated only if there is no
tel evision signal received by the tel evision tuner
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antenna and for playing on a host
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activating a television tuner of a pertable apparatus operatively connected to the
host module; scanning for a signal from the television tuner module; and
detarmining 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 portable 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



deactivated and a no signal re%elved message is sent

to the host. If in either case™ there is the signal, a
channel is selected and played on the host. If

required, the 5 signal may be decoded before being
played on the host. Accordingly to a third aspect
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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 nefwork 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.



4 Brief Description of the EXq*Angs 5 In order that
the present invention may 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
IS a BhriéfDesthigwntdiad DRMwirgsf | r st enbodi nent; and
Figure 3 is a second flow chart of a second

odinment. 15 Detailed Description of the Preferred
Enbodinrsegrghatdhed present irveationt may-pefiflly ubdersthed end readihoput into
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18, 25 f) a TV tuner nodule 20, g) a nenory nodul e
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preferably a hard disk drive. ]
Figure 3 is a second flow chart of a second embodiment.

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 optfonal MPEG decoder 18,
25 f) a TV tuner module 20,
a) a memory module 22, and
h) an antenna 24.

This device 1 is able to 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 or more of:
a) NAND flash memory;
b} AG and Flash memory, and
c) a disk drive, preferably a hard disk drive.
35 '



35 5 The TV tuner nodule 20 is;as described in the
Earlier Applications and is abl'e to receive at |east

one of the standard digital television signals. These

may be one or nore of: a) DVB-t, 5 b) ATSC, «¢)
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to enable viewing of the television programon the
host (not shown). 30 The device may al so be used for
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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
module 16 as well as the TV tuner module 20. I is then processed by either or
both modules 16, 24 and passed through controllers 14, 12 and connector 10 io
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 usuat 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



bei ng deactivated. 35 To now refer to Figure 2, when
the connector 10 is connected (201) to a host such
as, for exanple, a PCor a PDA, it waits on a comand
fromthe host (202). If a 6 conmand is received, the
TV tuner 20 is activated (203). A check is nmade to
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(214) (213 anebpihosedIf ab de&dp, (21 & rpquies si5(208)0 tequscess proceeds

d| rec ngﬂ);tgﬁl%% f@&rﬂréte% u_step (208). 10 If no (207)

uner e 20 rescans for a TV
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select a channel (206). If no signal is avail able

(223), rescanning for the sanme predeterm ned nunber
of tiThesViAtk emdyé a0 thep224ns fboa 6igddl 221).f If afsignal it heailable (222)
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25  (233), at (225) the process proceeds through (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 to (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

35  host (not shown) and receives a command from the host (302). The TV funer
~ 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



The decoding at (208) and (235)7 may be hardwar e,
software or firmvare. 30 Also, if at any tine the
signal fromthe TV tuner nodule 20 at (204) is not of
an acceptable quality, the process nay revert to
(207). Preferably, the signal fromthe TV tuner
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(336), the process proceeds to (324), and the TV

tunerr 20 cLSveted thohat &ty T b8 Morfl6BE tonVat&fliar basis and the
process from (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.



remai ns activated. 25 The procgss then proceeds from
step (323) to step (330), as is described above. The
received TV signal quality nmay be nonitored on a

regul ar basis and the process from(317) to (330) is
foll owed. The nonitoring may be by regular 30 sanpling

of t T ignal_apd, if it drops below.a preset. or
el Pharee o Bt ghsdbed Ao hed Tetifly RIGEHi0P! prpfores
be f omtwsiiseints| of thenpresenbipvantiom it wilb b yndasteqd @Uh%?cﬁkﬂ|?ﬁé*" the
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period, thuys reqycin po cons ion. They are
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plsaying 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 television
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 television signal for playing on a host to
whi ch the dual television tuner is able to be
operatively connected. 2. A dual television tuner as
claimed in claim1, wherein at any one tine only 10
one of the television tuner nodule and the wreless

| ocal area network nodule is able to pass the

tel evision signal for playing on the host. 3. A dua
television tuner as clained in claiml or claim?2
further conprising a decoder for decoding the
television signal fromthe antenna. 15



4. A dual television tuner as aimed in any one of
claims 1 to 3, wherein the wreless |local area
network nmodule is activated only if there is no

tel evision signal received by the television tuner
nodule, or if the television signal received by the
telev#ﬁéeg hég nodul e i s bel ow an acceptabl e

qual i 6 . A dual television tuner as clained in
any one of clainms 1 to 3, wherein both the wreless

I glcal qar gaAraa&\t@é\ks;dmdh&reoramé ﬁgfbetelws'bhmuaér AN $hadf Breless
a eto e a

o £ gt Bfea, e ofife Poin e pBitFeionFted tep arién fogreceiving
wHi c ha délevigiemsitieat fiohme theearttennat ehd dr siassing itgniglevigiod, signal for

foll 0&43% bh& K&t q@tu\ﬁrcm tﬂ@tdbglnteleklglgﬁ“tMr asCtabl\éQB% bhwdtively

of the wire|l ess area Network nodul e and V tuner
nodul@mﬂg¥@%g the better television S|gnal and
deactivating the other. 6. A dual television tuner as

cl ai nfd ' Na Q0N té?%lcﬁ’lftu r%ls Bintedif clélm i %h%ré‘ﬁ{ at ﬂny one %me only

conp r|S|n a nenor @% e aﬁﬁaa m cr o- cont r ol

71.0 A ‘Eﬂ?a‘?f E‘e'lelé’\"/'ﬁ'gi’ of fReyle gad Hegritplegs fagalise Byfworkfmodule is
cl ai nableltotpasshe tisph Bighdldor pthyll obéleshosiSi ON tuner is
portable and is able to used with varying hosts. 8. A

met hod of tuning a television signal received froman

ant enha andd¢atelevdonungy phejaimed in drigt! or clain Zfirtheypomprising a

CONPI desbdid for 8dodmE tieuaikiisign Q?ﬁéﬂ’r&ﬂhfﬁléﬁt’énhélner of a
pqrtabl e apparatus operative connected to the host

dule; 10 (b) scanning for a signal fromthe
t el evd-si onA tluah &alevismauner aé clpinthdtie pmy orierg claimst hie 3 mgargin the

i's aVvﬁfe'Ie%?Ilo%alfarr%ét\b&kWd@l\é'@é&l%@@@ﬁ\f if tﬂé%jiéln% telé\@lod fignal
there is no sig fromthe tel evision tuner

ul e
deact PR hY “‘%‘e{eﬂ'é”t‘ é‘l‘r@(/ MOrYR e t‘%‘F‘d&lﬁ’Pe“"ggﬁ'o’e"e"’ed by the
act i veievision @narime@ledsbdlocah aaegtablagbair k nmodul e of
the portable apparatus; and (e) scanning for the
signal fromthe wreless | ocal area network nodule.

10 9.5 A neh fititeleyiston dingees Fiaimer i any gne girdaias h tayd mierein both
(a) tthewsedssNbey akh debyork $hodule and the TV tuner module are able to be
activated at the one time, there being further provided a microcontroller for
determining which of them has the better television signal and, following the
25  determination, keeping activated that of the wireless area Network moduie and the

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

6. A duat television tuner as claimed in any one of claims 1 to 4, further
comprising a memory module and a micro-controller.

30
7. A dual television tuner as claimed in any one of claims 1 to 6, wherein the

dual television tuner is portable and is able to used with varying hosts.

8. A method of tuning a television signa! received from an antenna and for
35  playing on a host, the method comprising:
{(a) activating a television tuner of a portable apparatus operatively

~ connected to the host module;



conducted a predeterm ned nunbgﬁ of tines before

continuing to (d). 10. A nethod as clained in or claim

9, wherein if in (e) there is no signal from the

wi rel ess local area network, rescanning is conducted

for the predeterm ned 15 nunber of tinmes. 11. A

met hod as @ al Mecholflg o Bisfihd o HELRNBioh bunbf1ibud.s O
ess

signal from'the ocal ar ea
foll owi ng %scaﬁﬂ?rﬁgwm@‘ he ek isnpyadeple digrbEe sfevision tuner
ti mesmolii® W rel ess |l ocal area network nodule is
g:ﬁft It \éat ﬁ ﬁgg {f %eiezls n Os@{aﬁfgog‘n ztjlhseetglg\lns\a/:gn Hﬂgfﬁ‘@%ﬁe dgactlvatlng
of 5 cl e talevianduner maghieraat! activitinga {igglessfloqaherpe netwgrkt rh@dule of
Si gnaihepmdbtéaéyagﬂatussa@el ect ed and played on the host

e of clains

25 13. A hod as cl 0
T3, Sherel 17 tPES o’ Five s0uf it e SipEHe ek aeaqetork
| ocal madden net wor k nodul e, a channel is selected and
pl ayed on the host. 14. A nmethod as clained in cl ai m
12 and claim 13 further conprising decoding 30t

st%nal befdreethos; ﬁ‘?gc'?ﬂ“&?/&jng'ﬁ‘ il pfter {8) tha Sﬁ%%’]‘ﬂ%"f (b} is
of t uenndgete! 4 wkdntersiired nemgeralf timecissfare doritinging idant enna
and for playing on a host, the nmethod conprising: (a)
acti vatl ng a tel evision tuner nodul e and a w rel ess

| ocal 10r ea® MeHiod @6 wisimedHB QUEIEM % ytharetsd! in gelgherg is no signal from

por t ahé @virglePA (084l Usied PEndik, Yesbannignie @shddteli ot the préddtdrinined
1L (R)mbgp,qulnl ng for a signal fromboth the television

mes.
t Uner and the wreless |ocal area network

nodul e; (c) if both the television tuner nodul e and
the w1 el egdiRaads ddifdd iMQhROTK WwHeRH # tHFO W S sib from the

3 O ol G BT B i, b B8 i Biamines
pr ovirdebeaoiiaesethe syigieas |ocdicirekeaiporh gnagioleiiy deddtiedtecodnd a no

the tedngMbadirl n’iééQSde o lcanépslit he wirel ess  |ocal
area network nodul € that provides the better signal

and sending the better signed for playing on the
host ;12and A epthde as tlavaddiimgnyt dr@tof okinisheetot 16| @kérsinGiin (c) if there

tu Nerig fﬁgq}éhﬁ @H‘%nhg% é’gilercféldgﬁé played on the host.

25 13. A method as claimed in any one of claims 8 to 11, wherein if there is the
signal from the wireless local area network module, a channel is selected and
played on the host.

14. A method as claimed in claim 12 and claim 13 further comprising decoding
30  the signal before being played on the host.

15. 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
35 network module, both being of a portable apparatus operatively connected to the
host;



10 | ocal area network nodul e that does not provide the
better signal. 16. A nethod as 'clained in claiml5,
wherein if in (b) there is no signal from both of the
tel evision tuner nodule and the wireless |ocal area
net wor k nodul e, rescanning takes place for a

pr e.det er m Hjildar lélgg%gﬁ'lg for a s é;.n %rolmlb%]@qltze té%\&?o%qgger ?n%{i%{ﬁ Sgd the

clained in rescanni ng
pl acewnref!eaﬁsquabarme%t@orémmwed nunber of times there is

still no S[cﬁlna| |fftfoﬂ'mn%| RA5i0® fudeP nodli! Ml Bk Glreled 8dcal area
nodul e ang area net

bot h P§jwor t"écldgk‘ﬂ Fg?\’é e‘ﬁﬁﬁgpglngﬂﬂrném%\ahl%gnw@tg? é?é\nsmn tuner
| ocal madéaamishewirilessichal @eangwoROnafeleerividas e detandionalno

signal recgjved ké@)ﬁt@%ﬂﬁue' tﬁat%@% télé\n&&?tuh&%odufbsand Ane wireless

met hod as clalned

wher eloffl jBFpa Rptwerk maduR et o Pr%"d% |t'aec'eeéf&f 3'%9‘ 6‘[‘%;?%'29 grihe better
t he hsgred f@{i)lalfﬁlg oAtirgtidspdndis clainmed in claim18

further c O risj tngﬁﬁg ¢ gf | Qeigﬁé %}l?gmels g ah& ftl'%:]\%reless

bei ng pIa on t as cl ar ned
aHy olgeal afea@remoﬁ‘smq@'q thatriges Wi@wéﬂdﬁ ffrerPe{tB')S'sr@' t he
signal is fron1on|y one of the television tuner nodul e

and tfbe W N eet‘ﬁc'ci;]:i asoc?almen?{neczf‘alra t\{vﬁ XYB rﬁ g@gﬁgrﬁis llichgénal from

not providing 't
provi kitmgf thedelewsigm H!ﬂerr apdile gndthe] wikglesg locah are npioppRodule,

as cl akeming Bkadadd¥er Hreddténiied lambér of megtherein i f
the better signal falls bel ow an acceptable quality,

s{%ps (a) to (e) are repeated. 35 22. A nethod as
cl ai et i nAchedlian @1glaimbe inedlaimdir whereinileafiee prsaarining tgifes place
St epSpof fe pre@tdrfinet MEmMBEOGEBResOhert dd shtﬁné’r@llgﬁﬁl 3joheEther of the
until the repeating reaches the end g
television tuner module and the wireless local area network module, both the
television tuner module and the wireless local area network module are

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

18. A method as claimed in any one of claims 15 to 17, wherein in (d) a

channel is selected and played on the host.

25 19. A method as claimed in claim 18 further comprising decoding the better

signal before being played on the host.

20. A method as claimed in any one of claims 15 to 18, wherein in (b} if the
signal is from only one of the television tuner module and the wireless local area
30  network module, that not providing the signal is deactivated and that providing the

signal remains activated.

21. A method as claimed in any one of claims 15 to 19, wherein if the better
signal falls below an acceptable quality, steps (a) to (e) are repeated.

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



