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capacitor is generally constructed as a vari abl e capacitance di ode, whose
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signal. In present television broadcast receiver the control of the tuning
frequency is gAHIYNG CORPIYLA SRS The ni croprocessor send to the
tuner on a bus various data bytes including for instance t

settle the value of the divider and other bytes to control mmlwmml“mmmwo be
established in the tuner. Such tuner are generally 2s made W th, g«

m xer-oscillator and phase lock loop integrated circuit. In addition to
change in the divider value the control mcroprocessor nust send additi onal
information so that the first frequency-selective stages and outputs of the
tuners will be settled according to the particular features of the tuner
included in the tel evision broadcast receiver. Such bytes are processed in
the integrated circuit tuner through 30 a bus interface Each tuner of
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301 &2 will be transferred to a N divider logic table corrparator1|[ﬂ [DE;TQO[]Z
be noted that generally the divider ratio is given in tw bytes, allow ng
for a divider ratio between 1 00CT 2002 4 32767 and 256. The
conparator inputs the divider data and outputs all other necessary data
bytes taking in account the particular technical features of the tuner in
whi ch the conparator is included. The cgmparison will provide all necessary
output information to conplete the frequency synthesiser tuning functions s
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19. Generally the reference crystal oscillator 20 oscillates at a frequency
of 4 MHz and the reference divider ratio equals 29 or 26 wth or wthout
prescal ar, so that the reference frequency received in the phase conparator
18 is 7.8125 KHz or 62.5 Khz ~o0 while the step size of the oscillator
frequency is 62.5 KHz. The signal output fromthe phase conparator 18 is
fed back to the oscillators 14, 15 respectively via
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oscillating frequency. In order to settle the different conponents of the
tuner section to the frequency chosen by a user of the receiver, data bytes
are received froma mcroprocessor) not shown) in a bus int erface 21. The
bus interface 21 sends data through a dafa control input and s output port
22 and through circuit connections represented in dotted lines to
anplifiers 6, 7, 8 to disable or enable the output of one of the

anpl i fiers, tunewanth te avadplle In ane tgrmipalswtant elber ¢fl thelintegrateldeciamplirier.an i n
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pr ogram ng tuner ucti on rem ses under a "production set-up node"
For address tbgﬁUéthfs?ltnwtoheletmltunw@ebu@caddr ess can be chosen by har dwar e
pins, there is no issue of its conpatibility of software. The acknow edge
to functions rendihg prefersetheembaslias] takaedadusotpges of ShaxHacisthmy alf dendrg

usual l'y the (?écﬁé'géﬁ go ﬁtrgg ﬁ l‘% e't Qﬁ\gmehugﬁé ran é’\??{c?rlhe ’sé‘n&q’rﬁ%&fat@

di fferent erence crysta I Vi ich ferent tunin an
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st andar d tuneenmfrﬁﬂ@oqlwﬂamatwtls)g&awm\ thahyiek, @@Mrrg:for aedjvide0atio Hepen
Oscillator freq. = RF + (F(38.9) = 242.15 Mz ) is as follows. 2s Data for
channel 09 tuning - Address setting : C2 (tuner address hard pin - open
circuit) - Divider N value : F22 (for osc. freq 242 15MHz with step

62. 5KHz) - Control byte 8E (operation node, with | ow current tuning)



- Qutput port : 06 (for band#2 selection , ch09 is designed in thi']s[]brﬁﬂ- 2002
30 10 0 C T 2002 Table 1. Data format for ch09 tuning ByteMSBbit #6bit

#5bit #4bit #3bit #2bit #1LSBACK. byte 1Address11000MA1=MAO=0Abyt eOlbyte

2Di vi der 0=0N14=N13=N12=N11=N10=N9=1N8=1Abyt e #100011lbyte

3Di vi der N7=0N6=0N5=1N4=0N3=0N2=0N1=1NO=0Abyt e #2byte

4Control 1=151=0T1=0TC=01=11=11=105=0Abyt‘tbyt e

5Qut put UN=OXXXXP2=1P1=1P0=0Aport byte X- in table 1 above neans that those
bits marked 3%767 endoRs56 aked dofmpacteUipus U dridk Nddle dideoomtubal RAkdrs. | f
tuner CTT 5000 were to be reﬁ,l aced b}’, a new tuper according to the

preferred efMGERRSABNTAtE Mytes;taking inpgaouat e hagticylar technisal isebiires eftbe dwigrt uner

will only reaspich te 28@pastorasdnéin@stienty céthipasion WMivibiige aidnthsagst of
the data/information are decoded/gener ated by UTS gﬂl_ease refer to table

bel ow). ~o PHRUEInformpen iq egsiRletedhe frenyanse sYH)eMSBIIRg eplians#5bi t #4bi t

#3bit # 2bit # 1LSBACKbyte 1Address11000MAC=MAQO=0Abyt eOlbyte )

2Di vi der G=0N14=N23ZRA%eNGY Pard spteRduayalsBgrdswitchloh 94ipyt Rort information

3Di vi der N7=0N6=0N5=1N4=0N3=0N2=0N1=1NO=0Abyt e #

2Cont r ol 1=X51=XTAFERHSACH Y IPEhyUS Kyt e XOUt put Ul V=XXXXXP2=XP1=XPO=Apor t
byteX 10 0 CT 2 X- don't care If this sanme ner were to replace an
other tuner in a Sﬁoeifviggpﬁrﬁ?esdetcf’n fle P¥iGs ﬂﬁ"?j'anbéfqﬁe p&fteinal ﬁ"ﬁ?'o@%@ol

i ncl uded i n iffeghaioRcodfindREBAnOMiICIENOBRoNE thel Fsveiver ia @RQ2C\BUIstembréni Ng
step size at 62.5khz would be. s Table 3 Freqg. N divider (Hex)N Conpar at or
out put CTT 506@Uif&daq chart (I F-38. 9MHz572 to 972972> N 572 = band 1Band 1:
48. 25-112. 25MHz9E2 to 1 B621 B62> N > 9E2 = band 2Band 2: 119.25-339.25
MHz1 BE tb 38623885ush, je-outpuipiests-and tpntropRKG eemMing oo theemicsepratesselor

i nformation thiRRgPLANEREE doh Ke BHSredat @ format and the Major Tuner/PLL IC
manuf acturing control byte data format are given in tables 4 and 5 bel ow.
to Tabl e 4. Stangpe d4ré sbvdttFadiahRgboOnushg tESBINS" Frédlichcy ShhthedddriTungibi t

#2bit #1LSBACK. Addr ess11000MALIMACOAbyt eDi vi der ONLAN13N12N11N1ONONBAbyt e

a;#lDi y: dgr N7g?mmmgg§bmbp4psgg ﬁor%@fﬁrﬂd@kﬁE&aq@éﬁ\éyL eynthysggert abige irbqagmvg for
et ai | sbyt eQut put _ _ ort, byte Remark :. ress byte
frequency di"‘\‘ﬂ@%‘rﬂw@ﬁ@%@'ﬂ'e&e% adgpr Yi??/é’?‘éh?”ﬁ%‘?ya‘?qssﬁﬁgﬁuner PLL | C except
control byte is 0 0 C T.2002 0 Table 5. Major TunerlPLL | .
manuf act & i ng cofl hf?atbgﬁ"éb"ﬁ‘éf’h“fnﬁf Hﬁ?‘g%?ltarcg{laek%%?tt09116‘%??4—&%'%?“"3#%?'1

#3bi t #2bi t fiddusBAKaY bartilidnaMd sdl6ction of integrated circuit without constraints from

: 1CPT2T1TORSARSBOSATDAG640XTDAS5XXSi enens151T1TOL110SATDAG0L X, &602X &

et c. Teni c151KerPORtPIRRSAERGEoaRERItK - - don't care Standard bits Function s

1. LSB bit is use o disable the tuning.to hipgh inped e node for manual
tuning / test . ?Si '@?ﬁt L tﬁﬁr‘?‘?‘éﬁ“f‘% s dft%?'“%isﬁh‘%arlﬁ %Nsﬁ\ﬂg?d@egw faer

di fferent tusdushed@@dith® uBldrsal Jurfingsymtisetigeidsfior 1 C | production test
node . 4. Bits 2 & 1 are used to select different tuning step size by

changi ng26r yst al 4yEnoeheisinaefitioviuher user ilPagsicalia, pefbrofancél&'cost.. From
above table shown control byte, nost of the bits are only used for test
node or to enhanc® Ratilitaig astpeeale aredviting lonrBT aEplaceémentnorngpgsadimy)siweas (W

can also wite in. a, speci rot ocol insid.g UTu(ﬁ when N value is in "great i
s change " tﬁ%"vt?f‘{enéﬁ{)esa gg#i‘@&‘? Y LSRR PR T speed. )
6) Allow the feasible development of build-in standard FST tuning protocole

into microprocessor (control of the instrument) directly as functional feature to control

25 tuner without any additional written software for FST.

An embodiment of the present invention 1s described below, by way of

example only, with reference to the accompanying drawings, in which -



Except bits #1 and #2 are used for prescaler OV OFF or to sel ect1 BrQsGII 2002
reference divider that affect tuning step size, but we can overcone this
possi ble tuning error by selectable reference divider factor inside UTS .
20 10 0 C T 2002 11 Table 6 Control byte 4, bit #2 and bit #1 function
RSARSBw t hout prescarerwith = 8 prescal erRef. dividerStep sizeRef

di vi der St ep si zeX08050KHz64050KHz011283%. 25KHz2102431. 25 KHz116462. 5
KHz51262.5 KHz All step size are refer to reference crystal oscillator 4.0
Vhz. W may sumféigi Ze 4 bleck diagraim ofre twnehsezhore atmodding tut prag adescr i bed bel ow.
s A normal Frequency Synthesiser Tuner (FST) selects a desired frequency
channel s by phaskigl 2dk al Wogk diagraet iobthd hsiedsectiom shovar in Fige 1t shvsving @qui r es
(a) frequen i i . = (s . L Vi .byte 2 & 3), (b)
frequency b%}r?‘c?ogrg%@?g’%%ég%g&gﬁ&rtcé@%%og?"qq E’l\%%f”\é"ﬁgﬁ%‘ort swi tching control
for the particular 'tuner design requirenent (Table 1, control byte 5), (c)
operational control data for the ~o particular tuner design requirenent

(Table 1,. contro y. hgse ernal i inter r i r.ed
i nfor mation r ecellnvgdﬁrgg/%%%é;q t &%’ng%ge&?'g{é@ﬁ(?%gﬁ e?éjr@]u?%r?érae!bﬁé&rﬂ tﬁ%ﬁ'o{s PLL
| ©) via | zCdesoitedolthdyy tie selatiare tos Bgliré rh rhowhthise kinawm aersimincis gpedifiess bpran

controller in. the receiver i runment using this tuner (Table 4 & Table 5).
A Uni ver sal ubrﬂdﬁrde fﬁ ee‘é\l'és@?}'t uner (UTS) according to the invention does

control Uata (& nESahEVE O Und RS EERS ARERLAAARIIREREILRIER ¢ (1o

user desi redntlbgmxpruiryuida&m $aibovieu(ta}o i ingudgs \whimphnergs | T&i2pethaientill dfe any
conpl et oty QePPOSH ity oPnthd GREREpugs AboRehEs"; (BpRBRIEH siEhD flgen

frequency N-dinditcerfillenRoThabutpot of Hitizeh Wand trap filkér Digtoeandctéd fo tharinfgs 8D
ignores or gmtted wthou roble The S,tuner, has a | agic i yider
conparator (! f%e'%\%lg\%gerr:gg‘{'éf@?ak”fg])a E¥8r 8”%?’?1"{)9%@6‘?%9#%%& éf\l"’}cgd’u\fgﬁy
band parti tiigputi fiitek €3, s Pis coraicetsdswdthdeinp@nofNa watrespdnlimy empifier BYe7, 8
received fre uenc_x information_in the f,ﬁ%m of /N divider ,\aljﬂ ue 6b¥te 2,.& 3
as sai d abo/EsP§ively hBe YA Gk AR 1 fad &y & e TRSARTAIRG doulip feyed 5i d

i s conparat asarfAgidad finees,all 81 tespebiveyt Théeuiplt sMiReIcaqlkedblrAYasa filec®nt 1 Ol
function according tougartl cul ar tuner hardware des;ﬁgn automati cally and do

the right igdedto@nuUbpmixart thepibpiity obdibistined Rrrdpess. fiter hdaad 11 afaind 2

& band 3 in ahbe FhrandeCoNtERh ditnikdte12 astreBivdIARIgnaI Edthihg SrohPad6dHl eve a
full functioning frequency synthesiser tuner. The UTS tuner needs only user

desired freqRRsielori pdf ByPagtivelyi e the AURLLY PHIRCER MEXHaITCaA 87 B BIeERdr of
the recei Verfrécﬂ;%tnEg'E%KHliﬁer' i6.r'ﬂﬁuhfe‘?ﬁe&a{e}’fré’qMEf%n\gliﬁéraw fedd db@nbfedni! |y
functional like a FST tuner as conpare to normal EST tuner which requires 5
bytes (béth fireitsiceall ks imthfaptl agicneldgpeasentedt de cpRtrot abthe asdiliadiag
bytes are unj : Llsoli Tt Laness A WS LEY ep

ol 2o of 62, SERa) PP ard sloodl S AR LAy AR dOE SR e

i gnored or oRik cisehicenmprises ysodn & kaownavay ntyat dividadhs tecaving tHe signdi frgmon

i ndi vidual igq.t i gn. n eyek. f L e r
O e e A e e A
its sinplici tliyideddreachiewsigral in@drtdiagdiase nomnarats mpdichbidei nump Thithat aispl
renove t S : j i T- I e
arrent one. "RSCRE PR co AldpRhod A Gretlty oD T e R B
di fferent tusivstpl pssillaoed0 i fed thyhephasstgompantor 49 thre@n) a saconsi diviger {RSB)
of control b r r I Wl i ' i al |
other bi ts i st dfe ppRREEERSH KhfipES BEAE 2Rl S §
are either i dgmorefdremce ahvitiéredhtiofsausisc R’ ob @ iwdtbson witheldfriascalarapatthat the of
62.5 Khz tuni t ' j e
selected (if ‘?’gaeﬁ‘.%ggﬁalﬂéﬁ%%??p%‘?ﬂé‘%ﬁ %gﬁg%;%d rdgtBF ggtﬁ%g?% RE%EF g%%@s%

bi ts set tiong vitlledhe BERLtizo 0f Plel odola{or dislaee®y. is | 62.6HHATISet sigreat output ffrohuded
and integrat i ] i I ator: phase | ps4d N i reuit
(NCPLL 18 onte iads st ipb s’ o BobaRyls e, BEdIAGRrrd LT Pl ML
tuner. The UTS tuner according to invention will solve a software
conpatibility 2s problemin applying FST tuner in receiver instrunent. It
creates a fully software conpatibility solution to today's world standard
pi nni ng FST tuner and free the design constraints in tuner hardware design
to allow full flexibility on frequency bands partition and design to
deliver the best performances and cost according to its design capability,
which is the intended purpose of this invention. 30 10 0 C T 2002



13 Hence, an existing receiver instrunment with existing |ZC pr ot1oBoUCT2[][]2
software can apply a UTS tuner wi thout any software nodification to replace
its existing FST tuner and be benefited in conpetitive cost, better
performance at shorter eval uation process, and elimnated the software

maski ng nodification risk and tine. 10 0 CT 2002 ~. 4 CLAIMS: 1. Tuner

for receiving a video broadcast signal,gconprising commendable circuits

(14, 15) operable to select a tuned frequency, a bus interface (21 )

oper abl e t oirBegreteditvengl abladeyN és oaded tamaimtpin Hesescillaticg iyquespy. by toeder to
representin Lyider (o r nding to an.input frequency by the
user of theg?@ﬁgb%( dc 5?'%&05%058@%%%?%3‘{“%élgﬁt'(}%ﬁ)etrh ePf Eerqtuﬁrécr:y ??’Spi eS a N
di vi der conpaeratfdhe (28jveqpiatabytes b eosiped Gomhemiadpreceskor]inei stexwrr, & a0 N

received fromthe.,b erface, t e t or in a i ster .(24 ai d
corrpla\r/at or ﬁgf Hﬂe%?)%?%d)l et%uso'meﬁ%?é/25}%?6%&‘15%?58@'“%8 %agglﬁg'ﬁ'{&'ggo%éhﬂz I~o
sent to the ootpurgrackal2l eawd rietouyls dfcuit hwnhedtivhs t @prskrtet m doted liheeaoency.

2 ronet <eSBihe 4.9, L PL e P oka i oL el

cust omi sed- ditsisg3) 4\ 5/8) b, the diltas of thedhhpiiet e ohe & i sk rof GRANEMA! @hgé3) to
out put control bytes and data bytes dependent on the result of conparison

to operate fPWR[dBREGIBAS 4P IR RVIEE \é'ﬂg of YHELPRABIOr IR dgntruiRetiotne st cui t s

to achi eve 3uq08®dy diviagd17? W Inpltithet frfUieR8y HVRIBHEMNY datd MbRSTL I8¢ ahiphfidty. 3.
Tuner according to claim1 or 2) characterized in that, for achieving

t uni ng oPer diteEnthsriajiablgdreguonsyerscilator d4 N1 & isrdapspaentiurgn the eraaaisatianeef r ed
frequency i I ] 2 according to anyone
of clains 1&{?%&‘@%&%&@5&lzer%rggqﬁlwgﬁ%?ﬂé%?'ﬁg;{l%%}héﬂgn conparator (23) is
bus connected topg dohfMiGREH litké q’x‘%guéri'c?’)di%enaraftiw%ﬂﬁﬁﬁg’siéﬂ 8ik) B fhe
reference crystal "oscillator (20). 5. Tuner according to claimf4, )

char act er i ze@Men fromRPENS AugeNtQliths dierciondhe agie CPSRIIBAILTRASNYN BPSi dhal

sel ectabl e T4,85a08 i HERbr BERE! & dPHdoriahf HE ki Rhed a8 fibRAUCNCY
divider (19). 6. Tuner according to anyone of clains 1 to 5, characterized
in that sai dhaumitropgeessopaisathatdeta iy givisg thecdividerrationfos dividee 7 dduee thist or
and phase Lor%ho lisolg%m;nrﬁwgg)r @Fa%ﬂ .(fr'egﬁéﬁct/.ig ?2.13 nan&%eo tﬁer-rc&q,rgizorlé)n%ection
Integrated circuit tuner Pecelving a video broadcast S| gnal, conpri sing
comendabl e ray beseétied iMactbidanpe wdbthe paticddrdeatus of timetinér whjok isayseda bus
interface (21 ) operable to receive data bytes and anong those data bytes,
byt es repr esent i Agprafediedi atelyodiragnitovilnew beetgsoritetidnig cooneation mithtFigure@uéncy by
t he user of the t I i i : ed i ' '

tuner 1 urt helOggireresieiRFRItndia €8l hdibflasdOLuTh SATLER GhERtC . e
val ue of 2di véaiee refatance Nundeei Vel pfefemed henebls madeewitth@emixer-oadiliater anbr ed
in aregiste i r L control bytes
and data byt{’ehs t% i)}g%(eléégeﬂttéq(?%@?ﬁg&g@m%hg'ggﬁgggc%%r{egtsggtlB lhété tuner to

sel ect, a tuned freaffVin ighf Awibd theAfha 6 b Exéild svaRKoft A7YF St

+wh~! uc] Z| wr tinYgtesbisadre apceiyehpt ajpub o e s alteddasal t ajitbadaswert afidebe a] ca]
S o nBlERMBRALR 2 hF biRhG thé Tt G A8 oBR RS # Ra. hhechvider

&&[ " i "K' '25} xdatachyHs| tapd 2 milbbe (rafSerfabiocal ciidsacompesiard3dajcompan wid] aa] ca]

. ‘9 +iP, - - J/ 1 DO
Sohtesier et rher L ol U gy 2
] ca] ca] ca] cakuspmekdapotdcoh]ic slared da]  apgialer adrc ajepwns 527~ 781¥8899®0OC.of : ther : s :

; X<<:V\#:>>?295.5]8@@r@ W'r?ﬁ?:’lrﬁ Eogf\ggfcoéﬁt%ué]'r&fg r%%]ogaia(t:% %g]d(?é ca téoel‘]aé\g] calc
a] ca] ca] ca] cajrepetapiatd 2 in$ida}reatloer ivepeag¢dataid]3da] ca] ca! @ABBBIBwWB} BCEDD
Dr EUEEOG>G?GMGGGEH&H. HCH<I | 1 SK} xsni cAYmhe”Y] ca] ca] c”a] ca] ca] ca] ca] c™a] ca
] ca] ca] cajoca] ca] ca) oecalemybeajiewilcbdie sy alckgneawiten écetput port information \
Ul c”a] ca] c(a] ca] ca] ca SKKKKKKLpLYLLLM

MFMUM MVIVNONNNNd COCPPReegR-Y 8 gideryaie 2 Y] ca] ca

U] c”a] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c”a]ca]cnha
]calc”ta] c(a]c(a]ca]calca

RTRR>SSST1U| UUVIAMNLWKSYCYFYYYZ'[q[[I\\]=]] A*d__ " "} xsnid_Z]]ca]ca]ca] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] c(a]ca] ca]ca]ca]ca]ca]ca]ca]calca]cal

ca] ca] ca! "¢ " [aaabb[ bbcLcYc”cfccd] deedf ffgggGhehhi 7iiii|w nhc”?Y] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c(a]ca]ca]ca]ca]calc(a
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]c(a]ca]ca]ca]calca
]cal calc*a]lcalca] ca"Ta?! "109BB& ()- "10%t& ()-! "10%& ()-f10%& () -

NN A PNA IO PN IONA PN TN



+WwdE~_ @ F+f 10% u& ()- @ 10% u&' ()-, 10% u& ()-f 10% u& () - 10% deOO0G T 2002
10% u& ()-$~! udE~_ @ F+Yz 10% u& ()- SF"10% u& ()-Fg 10% u&' ()-

10% u& ()-yS 10% u& ()-3F"10% u& () - c] ZaB~_@ F+.

10% u& ()-g! +nt' 10% u- u& ()- TL*y 10% u& ()- (f

10% u& ()-9' 10% u& () - YOd0% u& ()-2Z\]*_np~_=!!Lni 109%& ()-f &ys109%& () - &LOY&
()-3 10-u 10-u 10-u97 10% u& ()-! 34" 10%BuSU& () - Sp+m
WDzX6~ =!1s"10%&' ()-!s"10%&' ()-'1s"109%& () -

109& ()-!Lm' 10ty&:)($)elffgleaemem@mv(>bbyﬂ@pﬁormaﬁor% 4 6 }oP1&s10%&' ()-0&10%&' () -
10 10 10!; *"10%& ()-!*" 109& ()-!*"10%& ()-6
g! !l u"""aBoPl&s mzﬂw@l@%&nfpymﬁtmm&bbt)ames;bylr@eﬁng p-tgble @idng for eac}v/&lng)w@@

1006 ()1 7 HERERECHE MUARE fh Yot o oAOR, e B e )

109 () - & 10%@nEtioh Yale/&ble) ma&&ﬁ(fH’ethI'[rOughkdésnngformatlon exchanged between

:E }.8%21(()2’ /&LSW%“F‘%&K%J% gc)omjkg %9 f::le% 05/5&@%%{)&{ %Qd/ fgl)ence div cfe‘ (oH) dEr 54

18%& E g H) ) ) Mai+Pe, Bd Shraugh 1688 (Jesigh ﬂzﬂ)%ids( ))Fo!gl‘ékﬁ%&g( at ¢dner production

109 ZS 1 10% [aBr$4 ty/z 109%& ()-!," 109%& T

109&’ () - fé%%g% %‘E?fog)r&%t‘& q%sfki&}&'?")d%ﬁ / rDOOOO%OanbC t(()<)>/<100/&' () - @()10 )10

188‘Vé0((%)&- I( )- yS%I_chR‘(a%aregs ]tgf(g% %lnce }i'(n)%i‘oér Izgog}{&l%%?es%lsng ge@h&soe%&bp -9
109" () - ss10HRIware W&ﬁéﬁa ént@'elcﬁf% tﬁ()mgatﬂl.@/)/& foftwarsS The acknowledge

0%&()-'53 0@ ()11 £ 3f 10%&() f1°1"10% ()-f657~78nB89} A2nbC, /y
109&’ ( X%EEQ' ’3) AN figgsane: |

109%&! () 29 I\/IlO(V )-l 9%" 1 100 10 10
10f | 7100 () - y5 f SR ds’%ﬁﬂ&% )558 qﬁ"«ﬁ?‘?‘*) ‘Sg‘l‘s“éf(ym}, o %o%@ SFGR: () - g!
100%& () -of ggdég%&nérb H&:ﬁ)&@er(l); cases of a different reference crystal d|V|der which means -
! - | 0, 0 0
igéqf/‘&( % ) l_‘,S 19 ﬁéﬁé}é t%ﬁ;ﬁ@v;#n c>>p>t|on.'£1TIJQ %e?ectajl')? /&fe(renc]:cesé I/udé'rofg«giog ) |nS|dejfhe ﬁ o(wlder
| 109%& () - >?Z3dp@¥d@ErdEan'he 200 Eited) in DEdEr 10 Midify thedleo fequietigy divider 19,

109& -1 109 f 109&

T200& % ) '@ ﬂwé}’(")’ aLOWfé%mgf@t% Bt 1 @@&2(<5?et’dw§?&seb°«gmg§mme¢ewe the
10% u& () - sidDWrsriation frithQBadifal(2c nlBidiQo H0B1%E {uning step size.

110%: () - 9B>B?BCBIBOBXB_Bj K, C 0! 10% U&' ()- 0! 10% u&' ()- 0! 10% u& () -

0''10% ué& ()- o 1W@H¢&;a(s)a-ofmn7e® ddftiction alfgnd¥ mide ) -UIBf BrBiky Brdifadfe B a
,g7-1( 0! 10%u&(b 0! 10% u& ()-( 0!'10% u& ( 2
it to high impedancé mode for manual tuning voltage adjustment for tuner

alignment.

20 An example of such table will be explained below. In this example, the data is

given in hexa-decimal format.

Existing software protocol of Thomson world standard tuner CTT15000, tuned
to CCIR channel 09 (RF freq. 203.25 Mhz, Oscillator freq. = RF + IF(38.9) = 242.15

MHz ) is as follows.
25 Data for channel 09 tuning
- Address setting : C2 (tuner address hard pin - open circuit)
- Divider N value  : F22 (for osc. freq 242 15MHz with step 62.5KHz)
- Control byte 8E (operation mode, with low current tuning)

- Output port : 06 (for band#2 selection , ch09 s designed in this band)
30



0! 10% u& () - wB~BBBBBBBi J+C 0! 10% u& ()-- 0! 10% u& ()- 0! 10% u& ()10 QCT 2002
0! 10% u& ()- 0!10% u& ()- 0!10% u& ()- 0!10% u& () - BBBBBB6i J+CM a

0! 10% u& ()- 0!10% u& ()- 0!10% u& ()- 0!10% u& () - BBBBBBBBX’\DCI\/Ia,

0! 10% u& ()- 0!10% u& ()- 0!10% u& ()- 0!10% u& ()- 0!10% u& ()-

0! 10% u& ()- 0!10% u& () - BBBBBB@&"DCWM a,, g7-! 0! 10% u& ()- 0! 10% u& () -
0110% u& ()- 0! 10% u& ()- BBBBBBBeFDCMM OF 10% u& ()- 0! 10% u& () -

0! 10% u& ()- 0!10% u& ()- 0!10% u& ()- 0!10% u& () - BBBBBBeFDCMM
0110% u& ()- 0! 10% u& ()- 0!10% ug& ()- 0! 10% u& ()- 0!10% u& ()-

0! 10% u& () - BBBRE&Ye@DCRrt: fonmatfor©h09 dunings ug' ()- 0! 10% u&' () - -

0! 10% u& ()=Ma ,g7-1 BBBRBRCC] P6C Q! 10% u&' () - 0! 10% u&' () - 0! 10% u&' () -
0!10% u& ()} @y@;e (0% u& ( MSB’| bit #6 | bit #5 | bit #4 | bit #3 | bit #2 | bit#1] LSB | ACK.

byte 1| Address 1 1 0 0 0 [MA1=|MAO={ 0 A
byte 0 1

byte 2| Divider | 0=0 |N14= [N13= |N12= [N11= |[N10= | N9=1 |[N8=1| A
byte #1 0 0 0 1 1

byte 3| Divider | N7=0 | N6=0 | N5=1 | N4=0 | N3=0 [ N2=0 [ N1=1 [ NO=0| A
byte #2

byte 4} Control | 1=1 | 51=0 | T1=0 | TO0=0| 1=1 | 1=1 | 1=1 { 0S=0!| A
byte

byte 5| Output |UN
port byte

ol X X X X |P2=1|P1=1|P0=0{ A

X- in table 1 above means that those bits marked X are not taken in account
s to determine the output ports.

if tuner CTT 5000 were to be replaced by a new tuner according to the
preferred embodiment and fitted with a N divider comparator, the new tuner will only
respond to address and frequency divider N value and the rest of the

data/information are decoded/generated by UTS (please refer to table below).

Table 2. Data input to UTS tuner

Byte MSB |[bit #6 |bit #5 |bit #4 [bit #3 |bit# 2 |bit# 1 |LSB |ACK

byte 1 |Address |1 1 0 0 0 MAO= |MAO= |0 A
byte 0 1

byte 2 | Divider 0=0 N14= IN13= [N12= [N11= [N10=1|N9=1 |N8=1|A
byte # 1 0 0 0 1

byte 3 | Divider N7=0 |N6=0 |N5=1 |N4=0 |N3=0 [N2=0 |N1=1 |NO=0|A
byte # 2
Control 1=X |5i=X {T1=X |T0=X |1=X |1=X 1=X |[0S= |A
byte X
Output un=x1|X X X X P2=X {P1=X {P0O= |A
port byte X




0! 10% u& ()- 0!10% u& () - COCCCCt UBj PEC 0! 10% u&' () - 0!10% u& ()- 1 () 0CT 2002
0! 10% u& ()- 0!10% u& ()-Ma , g7-! C CUCr O CAC9CeF6C 0! 10 0! 10% u&' () -

0! 10% u& ()- 0!10% u& ()- O0!10% u& ()- 0! 10% u& ()- 0! 10% u& () - 9C;
C<C=CECFCGOyZ@6 0! 10% u& ()- 0!10% u& ()- 0!10% u& ()-- 0!10% u& ()-M a
,g7-1 0!10% u& ()- GCHOl CJICKCLCMONG} ¢l 0110% u& ()- 0! 0! 10% u& () -

01 10% u& ()- 0!10% u& ()- 0!10% u& ()- 0! 10% u& ()- 0! 10% u& () -

0! 10% u& () - NCOCVCCbCgCt U} ¢l 0! 10% 0! 10% u&' ()- 0! 10% u& () -

0! 10% u& ()- 0! X0%oukce- M a , g7-! gd CqCuCyC} CCeFl 01 10% 0! 10 0! 10% u& () -
0! 10% u& ()- 0110% u& ()- 0!10% u& ()- 0! 10% u& ()-

0! 10% ug&’ () - CCOTCHRY Z@ik Dha0WerRAd yeplatel anb alier uneOinl @%etefision set, the

0! 10% u& () 5 M &ni-9d bhand partition protocol included in register 24 based on Thomson WS

tuner CTT5000 with the tuning step size at 62.5khz would be.

Table 3
Freq. N divider (Hex) |N Comparator output CTT 5000 freq chart (IF-
38.9MHz)
572 to 972 972> N 572 = band 1 Band 1: 48.25-112.25MHz
9E2 to 1B62 1B622 N >9E2 = band 2 Band 2: 119.25-339.25 MHz
1BE to 3862 3862=>N=1BE2=band 3 |Band 3: 407.25-863.25 MHz

For information the Standard I? C bus data format and the Major Tuner/PLL IC

manufacturing control byte data format are given in tables 4 and 5 below.

Table 4. Standard I? C bus data format

MSB bit#6 |bit#5 |bit#4 |bit#3 |bit#2 |bit#1 |LSB ACK.
Address |1 1 0 0 0 MA1 MAO 0 A
byte
Divider |0 N14 N13 N12 N11 N10 N9 N8 A
byte #1
Divider |N7 N6 N5 N4 N3 N2 N1 NO A
byte # 2
Control |See control byte table below for details
byte
Output P7 P6 P5 P4 P3 P2 P1 PO A
port byte

Remark : address byte & frequency divider byte #1 & 2 are universal for all
RF Tuner PLL IC except control byte



0! 10% u& () -
0! 10% u& () -
0! 10% u&' () -
0! 10% u& () -
0! 10% u& () -
0! 10% u& () -

M a , g7- ! COCCCCCeFl
0! 10% ué& () -
0! 10% u& () -

0!10% 0! 10 0! 10% u& ()- 0! 10% u& () -

0! 10% u& ()- 0! 10% u& () - COCOCCCy Z@
0! 10% u& ()-100! 10% u& ()-Ma , g7-!

CCCCCCCClel 01'10% u& ()- 0! 0110% u& ()- 0'10%u& ()1 0 OCT 2002
0! 10% u& ()- 0!10% u& ()- 0!10% u& () -
CCCCCCt Uy el 0!'10% 0! 10% u& ()- 0!10% u& ()- 0!10% u& () -

0! 10% u&' () - G el JpL10% u& () - Ol 0! 10% L& Q) 0! 10% u&' () -
0! 10% u& ()- 0!'1 - Majoyi | gqr ntrol byte data format
0! 100/6 u&' 1el 0O 1094 QOA/ 1nO/D/ Q [0) ! _f
0! 10% u&! 8%\“&’° VWS dbiad, T % b | ack eV
,cglocya/&'()bvtﬁ“)nom/'(\ U cliotee (-1 S+ &
1098&' () - SH 21 | bl 109CP |12 A
, Ol 1098&' ()i- BA@"‘QE%V ) -1, a 10%8& ()|-1, C L0%&|()-],IC 10%8& ()-|], C 10%8& (
) - ] EEEEEEQq 59KX0% O 1099 () 4], C J0%W&R [) -1 M|j
5y?!, Cl 109848igmens C! 1099« |6) - | EEEEEEETOl |1 1 1 oS |A
0! 10% C! 109BkRABPIK, &) 10984 () -1 C! 1099& ()], C 10%4& ()-1, ¢ 1098 ()-], C 10
98& () -] EEHEEERE¢tC.

Temic 1 51 T TO |X X PSC |0S |A

U620X

series

10

20

X - don't care
Stgndard bits Function :

1. LSB bit is used to disable the tuning to high impedance mode for manual

tuning / test .
2. Bit 6 normally use for high or low charge pump for different tuning speed
3. Bits 3,4 & 5 are used for IC / production test mode .

4. Bits 2 & 1 are used to select different tuning step size by changing crystal

reference divider or Prescaler ON/OFF .
Note :

From above table shown control byte, most of the bits are only used for test

mode or to enhance tuning speed and will not affect tuning step size .

(We can also write in a special protocol inside UTS when N value is in “great

change " the bit 6 is activate to enhance Tuning speed.)

Except bits #1 and #2 are used for prescaler ON/OFF or to select crystal
reference divider that affect tuning step size, but we can overcome this possible

tuning error by selectable reference divider factor inside UTS .
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A Universal Tuning Synthesiser tuner (UTS) according to the invention does
15 not require the frequency band switching data and the operational control data (the
above (b) and (c) inputs). The only required input is the user desired frequency data
(above (a) input) which is independent of any tuner internal design requirement. All
the required control data is completely derived internally inside the tuner itself from
above (a) frequency N-divider information. The two control bytes 4 & 5 can be

20 ignores or omitted without problem.

The UTS tuner has a logic N divider comparator (23) and a register (24) stored
with predetermined frequency band partition in terms of customised-design N value
(Table 3). The received frequency information in the form of N divider value (byte 2 &
3 as said above) is to be compared with the

“ predetermined N " value, said

25  comparator being operable to output the intended port output and control function

according to particular tuner hardware design automatically and do the right
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The two N-divider bytes are universal for all the tuner (the tuner with a same
tuning step size of 62.5khz) regardless of its particular hardware design while the
ignored or omitted control byte 4 & 5 are non-standard data depending on individual

10 tuner hardware design. The new developed I>C software for such UTS tuner can be
shorten from 5 bytes to 3 bytes protocol to improve its simplicity and achieve
standardisation and compatibility. This will remove the software constraints of using

a new FST tuner to replace the current one.

The UTS tuner can have flexibility to be extended to work on different tuning

15 step size by accepting bit #2 (RSA) and bit #1 (RSB) of control byte 4 for reference
divider selection bits (Table 5) while all other bits in control byte 4 are still be ignored

and the control byte 5 are either ignored or omitted. As such, besides the default
capability of 62.5 Khz tuning step size, step size of 31.25khz, 50khz or others can be

selected (if required by user) via the standard practice of RSA and RSB bits setting
20 of MOPLL or PLL IC (Table 6).

in the UTS tuner is included and integrated into a mixer oscillator-phase lock

loop integrated circuit (MOPLL IC) or tuning phase lock loop integrated circuit (PLL
1C) in the tuner.

The UTS tuner according to invention will solve a software compatibility

25  problem in applying FST tuner in receiver instrument. It creates a fully software
compatibility solution to today's world standard pinning FST tuner and free the
design constraints in tuner hardware design to allow full flexibility on frequency
bands partition and design to deliver the best performances and cost according to its

destgn capability, which is the intended purpose of this invention.
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process, and eliminated the software masking modification risk and time.
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1. Tuner for receiving a video broadcast signal, comprising commandable
circuits (14,15) operable to select a tuned frequency, a bus interface (21) operable to
5 receive data bytes and among those data bytes, bytes representing a divider ratio N
corresponding to an input frequency by the user of the tuner, characterized in that
said tuner further comprises a N divider comparator (23) operable to compare the
value of divider ratio N received from the bus interface to values stored in a register
(24), said comparator being operable to output control bytes and data bytes to be

10 sentto the commandable circuits of the tuner to select a tuned frequency.

2. Tuner according to claim 1, characterized in that the register (24) contains
predetermined frequency band partitions in terms of customised-design N value, so
as to allow the N divider comparator (23) to output control bytes and data bytes
dependent on the result of comparison to operate frequency band switching and

15 control the commandable circuits to achieve automatic and full functioning frequency

synthesiser tuning.

3. Tuner according to claim 1 or 2, characterized in that, for achieving tuning
operation, only the divider ratio N corresponding to a user desired frequency is
needed from a microprocessor.

20 4. Tuner according to anyone of claims 1 to 3, characterized in that said N
divider comparator (23) is bus connected to a frequency divider (19) of a frequency
output by a reference crystal oscillator (20).

5. Tuner according to claim 4, characterized in that said N divider comparator
(23) outputs an optional selectable reference divider factor to modify the value of the

25 frequency divider (19).

6. Tuner according to anyone of claims 1 to 5, characterized in that said N
divider comparator (23) is included in a mixer-oscillator and phase lock loop
integrated circuit (31).
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