1 3 March 2005 Measuring antenna signal strength with automatic gain control receiver Field of the
invention The present invention relates to an arrangement for measuring an antenna 5 signal
strength, the arrangement comprising: a first amplifier section for receiving an antenna signal, for
providing a first output signal and being provided withla first automatic gain controBtégehatos first
attenuation factor controlled by a first automatic gain control signal; a second amplifier section for
receiving a first input signal derived from said first output 10 signal, for providing a second output
signal andVaeisgr i@ videshwiiy s bseandawiematemgaincaansitstage stk a second attenuation factor
controlled by a second automatic gain control signal; automatic gain control means arranged to
receive a second input signal derived from the second output signal and to generate said first and
second automatic gain control signals 15 in dependence on the second output signal; the
arrangement being arranged such that: for values of said antenna signal below a predetermined
threshold level, only said second automatic gain control stage may be active with increasing second
attenuatiofFielctof wighinvereaaing values of the antenna signal; 20 for values of said antenna signal
above said predetermined threshold level, said first automatic gain control stage is active with
increasing first attenuation factor with increasing values of the antenna signal. 25 Description of the
prior art Such an arrangemegitisirioventamelifedestadQd3deenidie furangemeiy aknawnifiom this prior
art do ument V\il” be ill sg[}%ted with reference ta Fig. 1 which is also presented as Fig. 7 in this

docurient?® 3%%8‘5&?{%% (AGC) circuit for a wide band tuner as used in

television sys@emSt Aﬂpﬁﬁ@mat(mfmw)nﬁeg:@wm@ﬁm@hﬂnmgpftﬁfﬁﬁﬁg amButRishe Sidarch 2005
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e asecond amplifier section for receiving a first input signal derived from said first output
10 signal, for providing a second output signal and being provided with a second automatic
gain control stage with a second attenuation factor controlled by a second automatic gain
control signal;

e automatic gain control means arranged to receive a second input signal derived from the

second output signal and to generate said first and second automatic gain control signals
15 in dependence on the second output signal;

the arrangement being arranged such that:

e for values of said antenna signal below a predetermined threshold level, only said second
automatic gain control stage may be active with increasing second attenuation factor with
increasing values of the antenna signal;

20 e for values of said antenna signal above said predetermined threshold level, said first
automatic gain control stage is active with increasing first attenuation factor with

increasing values of the antenna signal.

Description of the prior art
25 Such an arrangement is known from US-A-4,403,346. The arrangement
known from this prior art document will be illustrated with reference to Fig. 1 which is also
presented as Fig. 7 in this document.
Fig. 1 shows an automatic gain control (AGC) circuit for a wide band tuner as

used in television systems. An antenna (not shown) receives a signal and generates an output



band. Instead of three different bands, one band may also be applied depending on the 5 application

concerned. The output of the RF circuit is connected to the input of an UHF/VHF selection switch 7.

The selection switch comprises an U/V switch 7a and a second AGC stage 7B in series. The output of

the selection switch 7 is fed to two superheterodyne s@ctions which are not shown3mnraigh2005

Superheterodyne sections and the way g}e operate are known 10 to persons skilled in the art and
At dbAE

need no futHEY éXfalation RBRACHAE B ﬁéagséoﬁéleﬂﬁa?ﬁefeﬁﬂ& DRSS 415 sent

demodulatgc i SIINRF Miosen ver, Thpisaitpnte SUPETRIEREVIR sietlitn gepekatasan AGC

control voltage VAGC which ig an inpuf to an signal source 50, The AGC signal source 50
Comprises ISR af S s LISt VASt S SR RGP RS (e bt RSN GHing

amplifier Aszads Berwadaiechioctiffdraaringlinput ehtdendiffarantalapiifiespdbdinghs fan-inverting
input of the digerential amplifier A50 is connected to a node E50 which is connected to the AGC

control voltRGE Y RE EORGH a resistor R50. Node E50 is also connected to the input of inverting
amplifier A52 and to th@rnodgwfd diode EOuT hecoatiordd af tode e im CONAECH to a slider of a

20 trimmer resistor VR50, one side of which is connected t ower, sypply,voltage and the other
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amplifier AB2 iis seadedTESduapult isf ahsa cleotiectad i thé dad detaba et Dodynbeccathede of the

diode D52 is.connected to a slider of %trim[an(%r r%gfigtor VR52, oge side of which is connected to the
21p ?

25 power ATBRRLENANE e Binbr LIRS T WREH S SCEhR28d TaCgraY BN TRER hATCSRRYE on
nodel B50 is phevesalilies holtvaltage WE helind bl tontect. Brlowphisvahsecdiode D50 will

be blocked. W en thﬁ voltage on.node E5 is bovte a threshol voltage VTH2, giode D52 will

conduct. BERH R CHilE STEHR A2 TP By Ao Ak rHE s veslsthfs & et such that VTx> >
VTx2 30 Thealtpetodgiiagecabdifetentied ampliftecdbidis osegk as,AGChadnis ahsignaltoahGCl for the
first AGC 2&% 2. The o%p voltage of inverting amplifier A52 is used as AGC control signal V28 for

the secon 61%1[139%0171 N 8w, the operation of the arrangement of Fig. 1 will be explained with

reference to Figs. 2 andI3evA{Gh arenidentical 10 BigspiBsana dfkespeativelyli ¢l SRadBadarch 2005
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inverting input of the differential amplifier A52. The non-inverting input of the differential
amplifier A50 is connected to a node E50 which is connected to the AGC control voltage
Vaac through a resistor R50. Node E50 is also connected to the input of inverting amplifier
A52 and to the anode of a diode D50. The cathode of diode D50 is connected to a slider of a

20  trimmer resistor VR50, one side of which is connected to a power supply voltage and the

other side of which is connected to ground.

The connection point between resistor R52 and the inverting amplifier A52 is
called E52 and is also connected to the anode of a diode D52. The cathode of the diode D52
is connected to a slider of a trimmer resistor VR52, one side of which is connected to the

25  power supply voltage and the other side of which is connected to ground.

When the voltage on node E50 is above a threshold voltage Vrpi, diode D50
will conduct. Below this value, diode D50 will be blocked. When the voltage on node E52 is
above a threshold voltage Vi, diode D52 will conduct. Below this value, diode D52 will be
blocked. The trimmer resistors are set such that Vg > Vrm.

30 The output voltage of differential amplifier A50 is used as AGC control signal
Vaac: for the first AGC stage 2. The output voltage of inverting amplifier A52 is used as
AGC control signal V28 for the second AGC stage 7B.
Now, the operation of the arrangement of Fig. 1 will be explained with

reference to Figs. 2 and 3 which are identical to Figs. 8 and 9, respectively, of US-A-



D52 is conducting. Then, VAGC2 (input voltage of inverting amplifier A52) shows a linear relationship
with VAGC- Since almost no voltage difference will be present between the differential inputs of
differential amplifier A50, VAGCJ will be substantially equal to 0 V. 5 When VAGc exceeds threshold
voltage VTH2, diode D52 starts conducting and the irput voltage VAGC2 of invertihgylaroplXgsA52

remains fixed at a predetermined |evel P2. However, from that moment onwards, a current flows
through reéi§9§r3fg§2ga%ﬁj’8%fﬂégég'§ffégri(?ﬂigeaxﬁlmf’§€ bi%rf”ﬂa DetReRH %4&?3%%&%4@
amplifier A582 Themd&lag | TabeVWS,3lineasuelatiapsbipiviéiMA afip LA drowe ) shio W ariAGC
exceeding threshaold Ie\lﬁ}l VTHI, diode D50 starts, conducting, resltgjgng in nod§ E50 rei?aining ata

fixed voltafe2HHEERPA I Or YACE AR S LRV S HEE VST O PYREET ORI ARG d at a
predetermifigfdrigniil Mpkig o Bditfeveatibeataal fyain 80 1N fupeilinsdudingaacmpongiis@ 040, 7 in

dependence on the valye of control voltage VA The firsf AGC st and the second AGC 15
stage 7B are both impleMBffte ﬁSﬁ%gwﬁﬁ?iﬁgidtﬁ&F%es éﬁ%i\fgoé%i AN EaRen their
AGC contrbkvafiages NACSGandf\iNexGidg reapkfitvaly? ecquald Yhaddtheifgriomaad anlyl dacrease
with increasing values of AGC control voltages VAGCI and VAGC?2, respectively. As long as VAGC is
below & pr DSV A EC TSR BB g LS TP O Bt e L3S F i amow
maximum gigfesacdviiieiotalitunpbgairds he inpins MG exetadpifiashcll Yabage .FHO, the
second AGC Sta%fj78 stzlrts to howi\t%r' early decreasing gain relation with increasing values Of

I

VAGC untﬁh\()ﬂé B&¥E afh% By ‘From that moment onwards, VAGC2 remains fixed and
the attenuation factor ofHbe segonpoAG s stagecdB gahrashsltiXedelWare pdiex] MO FO Hiattsnoment

onwards, VAGCJ.starts tTtShOW an Z%é{écreasjnﬁlinear relgtiorlw with@éAG @@ and the first AGC
stage 2 st LRBW RUTNRAIR, "SE& BRI UM BethA R Goih S & a AP A o VAGc exceeds
threshold WHdit ®lg0,abatvelucodtadecyAGdirsmiabisafixgadddaerkimed)leSd, For values Of VAGc above

VTHI both AGC stagesa‘z\%zlg remai hﬁa(goa fllxed at{.?ﬁ]u?tlon level,.The total tuner, opTh )fvﬂlq then remain

fixed at a predetermine Vand orGr, nee the attenuation lgfi the ‘%Pr%}PKEth%?age’z only starts after

the attenudtipendeihthreoaabondI AT siagel 7Bltags eachdtdtEntak@iusmghe aohdepicebAGGOENownN in

Figs..1, 2 and 3 s als own as "delayed AGU. As described above, the signal VAGC is generated
e ovicdicu R Bt e o e et e e T
essentiallywttea fiisir AGC control voltages Vager and Vage, respectively, equal 0 V and their gains

can only decrease with increasing values of AGC control voltages Vager and Vagea,
respectively.
As long as Vagc is below a predetermined threshold value Vrpo (Vrro < Vrm),
20  both AGC stages 2, 7B show maximum gains and the total tuner gain is Go. When Vagc
exceeds threshold voltage Vo, the second AGC stage 7B starts to show a linearly
decreasing gain relation with increasing values of Vagc until Vagc reaches threshold V.
From that moment onwards, V agco remains fixed and the attenuation factor of the second
AGC stage 7B remains fixed. Moreover, from that moment onwards, Vgc; starts to show an
25  increasing linear relation with Vage (Fig. 2) and the first AGC stage 2 starts to show a
linearly decreasing gain relation with increasing Vage. When Ve exceeds threshold Vg
also control voltage Vagc remains fixed (see Fig. 2). So, for values of Vagc above Vi both
AGC stages 2, 7B remain at a fixed attenuation level. The total tuner gain will then remain
fixed at a predetermined value of G;.
30 Since the attenuation of the first AGC stage 2 only starts after the attenuation
of the second AGC stage 7B has reached its maximum, the concept of AGC shown in Figs. 1,
2 and 3 is also known as "delayed AGC".
As described above, the signal Vagc is generated by the superheterodyne

section (not shown) that outputs the demodulated picture signal. Thus, essentially, the first



4 3 March 2005 and second AGC stages 2, 7B in the prior art according to Fig. 1 are controlled by the
output of the arrangement itself. In practice, the value of threshold VTxo (Fig. 3) is determined by a
reference voltage with which the demodulated picture signal is to be compared. The thresholds VTxi
and VT n are determined by the settings of the sliders4f variable resistors 5 VR503avidrviRE®) SThese
settings are made in t F<(25¢'uner fa tc%crl%/ and will, normally, not be accessible to buyers of the tuners.

e

h

Summary B4RV ARG TARSS oF {he PeLararcRIin R phdVReeAtaHE? ¥r§l?g‘éﬁ?éﬁt
arranged dpthe meapdrecantspirssibly disqlaghéhe sisenghhcohshe anie(ra. Synalaepplied to/the tuner
arrangemeny. This object is gbtaipned by an arrangement as defined in the openin ragraph,
it Mot R A A il
accordancexwitivtbe Vollowidovsigpse Hatéanasiablsihingeningthatthe siadGaioffirst sytamadiergain control
stage js actjve; (b) jf said first automatic gain control stage is.active, increasing said predetermined
thrstibld R T e e SHORERAGIEUh T IS LN, iSRGV s TSR to sauc

antenna signebsitRngtbuga betiisstasriomatic gain control stage starts to become inactive, and
calculating said antenna signal strength as being equal to 20 said first new threshold level; (c) if said
first automatic gain control stage is inactive, decreasing said predetermined threshold level to a
second neSuthrashplsf keeinseahidhat this second new threshold level is equal to said antenna signal
strength and the first au mai)ic ain control stage starts to become active, and calculatin saéd
antenna signal strength B B0 25 LA 4TS L SLIORH bt SRISE O RHRCR A
arrarigemeaotnteaataninposiipial digagthcarchgtinsfaburadavidligessigplisé totthalignean (outdoor)
antenna connected t? the arrangement to maximum signal strength reception. This is especially
advantage%ﬁ%n%e%%%e areas where outdoor antennas are 30 used, such as in developing countries.

Such an arrangement cahialsbjde iysdtaiacsbgcirmachagaekhavini fine sirothgegicsignphsivendih of a
certain trangmitted program. Moreover, Si nﬁl.stren ths of crla nels aéjilag[;ent to.an Pctual %hannel can
wﬁaerel ARIOCESSQ 1S DIav ed wihiich i3 arréaggeé g)ma cuha%o.i% ntenna signal strength 1n
be measured in this way. en, n can pe varie arc
accordance with the following steps:
15 (a) establishing whether or not said first automatic gain control stage is active;
(b) if said first automatic gain control stage is active, increasing said predetermined
threshold level to a first new threshold level such that this first new threshold level is
equal to said antenna signal strength and the first automatic gain control stage starts
to become inactive, and calculating said antenna signal strength as being equal to
20 said first new threshold level;
(c) if said first automatic gain control stage is inactive, decreasing said predetermined
threshold level to a second new threshold level such that this second new threshold
level is equal to said antenna signal strength and the first automatic gain control

stage starts to become active, and calculating said antenna signal strength as being

25 equal to said second new threshold level.

With such an arrangement, the antenna signal strength can be measured which
can be used to align an (outdoor) antenna connected to the arrangement to maximum signal
strength reception. This is especially advantageous in those areas where outdoor antennas are

30  used, such as in developing countries.

Such an arrangement can also be used to select a channel having the strongest

signal strength of a certain transmitted program. Moreover, signal strengths of channels

adjacent to an actual channel can be measured in this way. Then, Vi, can be varied to



counteract intermodulation from the adjacent channels and to obtain an optimum signal-to- noise ratio
based on channel frequency and signal strength of adjacent channels. In an alternative embodiment,
the present invention relates to an arrangement for measuring an antenna signal strength, the
arrangement comprising: 5 a first amplifier section forsreceiving an antenna signal f{oMgaed\290%) a first
output signal and being provided with a first automatic gain control stage with a first attenuation factor
controlled Wﬁt?ﬁ%‘itdﬂi%rr‘ﬁ‘ﬁﬁ&%ﬁﬂ? iR %q?naé@aaﬁg AR AECHRARGIIEB SN LPfirst input
signal deriyeddhianvnickdiist ohiphé] Staanéorapivighnpseseahnd aiieuhsigaahasd being provided
with a second automatic 10 %lain control ta%%&with second attenuation factor controlled by a second

automatic gain control O haREga gﬁtfﬁﬁﬂ@ﬁﬁ@é‘?@ﬁ&% 1RSSR APEARS AUt signal
derived frofot heasetgnshouiphh sigpadlandigtgemeraiasaithéiist angragagnd automatic gain control
signals in dependence on the second output signal; 15 the arrangement being arranged such that: for

values of SaidPdHE AP UHASERWY predéteaAmEicrra skt doePEnifned Sesondruitimatic gain
control stage maybm @ptiyeidedhvinpreasingusesand siianuationsagtonith fingraasingivaldessf the

antenna signal, fo&ggfi es oégglid antenna signal above said predetermined threshold level said first
20 automatic G RUFRIBY &H5E QBRI SRIIFYBAL & Afst attenuation factor with increasing values
of the antenng sigoal MSIEK SBIRESSSRE IS AhaNdRd It R GUAle Said /MR350 Fighgth in
accordance with the following steps: (a) establishing whether or not said first automatic gain control

stage is active!ZB dPIRSHfirg astermdiRupihsiarrand dgasdmided with-a shsgrahiioratitermined
thresfpld leveldm adligbnanstwaahekbiongl suehdfieh tigdirsbnev tareshaletisnehisoatiakbtgsaid

antenna signal strength and the first automatic gain control stage starts to become inactive, and
calculating saf@4HLAgdignal strength as being equal to said first new threshold level: if said

predetermined,ifyipgahelshiav@l ANt Anesgasectiasalddisidmmilypahol iRl okl to a

predetermined maximum level, then, calculating said antenna signal strength as beingl larger than
said predeteﬁﬁﬁq@e MBS IERGhaRE 18 SVeiALe SabETst and second automatic gain control signals

in dependence on the second output signal;

15  the arrangement being arranged such that:

e for values of said antenna signal below a predetermined threshold level only said second
automatic gain control stage may be active with increasing second attenuation factor with
increasing values of the antenna signal;

e for values of said antenna signal above said predetermined threshold level said first

20 automatic gain control stage is active with increasing first attenuation factor with

increasing values of the antenna signal;

wherein a processor is arranged to calculate said antenna signal strength in accordance with

the following steps:

(a) establishing whether or not said first automatic gain control stage is active;

25 (b) if said first automatic gain control stage is active, increasing said predetermined
threshold level to a first new threshold level such that this first new threshold level is
equal to said antenna signal strength and the first automatic gain control stage starts
to become inactive, and calculating said antenna signal strength as being equal to
said first new threshold level; if said predetermined threshold level cannot be

30 increased to said first new threshold level but only to a predetermined maximum
level, then, calculating said antenna signal strength as being larger than said

predetermined maximum level;



(c) if said first automatic gain control stage is inactive, decreasing said predetermined threshold level
to a second new threshold level such that this second new threshold level is equal to said antenna
signal strength and the first automatic gain control stage starts to become active, and calculating said
antenna signal strength as being 5 equal to said secomid new threshold level; if sai® predgioenmed

threshold level can Otéj decreased to said second new. threshold level but anly to a predetermined
minimum 1&Jel, théh® |§6féﬂH5’§‘§Féca%?fé‘rﬁ?£t§?éﬁ%ﬁggﬂéh‘&ﬂ% ﬁ{aaém%ﬁaﬁnaweé%med
predetermined minifrushvlgvelel & Thiscalie mativerembladivieanubash asseizbndthevsamaunctionality
as the first mentioned embodiment. However, here it is taken into account that shifting of re
predetermined thraSHOIE RAWANSYHE SRARIR AR Y RE I BH A LRGBS Rl ot be
possible, and only ®iifestansup et bt etilsyendioilcat diegasidalmaien s sig satnglengbeiagn be
calculated. 15 Further embodiments, of the arrangement according to the invention are claimed in
depertient claims HETOVBITHHSTIAIRBHFEIAES Y ekttt S ISUE HARUR ¥ claims 8 and
9. The invention alsmieltiesléoremrpristidrogrand peadihesshodyirgdnsitugiions igiraRiyinthalit
essential steps of the invention as claimed jn independent claims 10 and.12, and 20 to computer
readable megiums HRSIBE Stk Uit CORMUARE SHS AR BhoUERAL S TR AR I SIALEY T 1.
Brief description otihemledetigsntderin@sant laveintion will be illustrated with reference to some
drawings 25 which are intended to illustrate the invention rather than limit its scope. The scope of the
present invention is only limited by the annexed claims. Fig. | shows a tuner arrangement according to
the pripr art; Figs. 2 andlBishetrsaine eicgréimsriohaxpiadantie 1o perationeofuiingipritditaes dreairgement
g}ntion; Fig. 5 shows

e & S oA laan Ly arenen sceriu ol pgnion o2 o
6 through prsterardiagdahnsdos]dlustratinghih ecape nation df titrearacrangegnendteagohding tocfagly. 7 3
March 200&30,[ be possible, and only either an upper limit or lower limit of the actual antenna signal
strength can be calculated.
15 Further embodiments of the arrangement according to the invention are
claimed in dependent claims.
Moreover, the invention relates to methods as claimed in independent claims 8
and 9. The invention also relates to computer program products having instructions for
carrying out essential steps of the invention as claimed in independent claims 10 and 12, and
20  to computer readable mediums provided with such computer program products as claimed in

claims 11 and 13.

Brief description of the drawings
The present invention will be illustrated with reference to some drawings
25  which are intended to illustrate the invention rather than limit its scope. The scope of the
present invention is only limited by the annexed claims.
Fig. 1 shows a tuner arrangement according to the prior art;
Figs. 2 and 3 show some diagrams to explain the operation of the prior art
arrangement of Fig. 1;
30 Fig. 4 shows a block diagram of the arrangement according to the invention;
Fig. 5 shows an example of an implementation of a comparator used in the
arrangement according to Fig. 4;
Figs. 6 through 9 show diagrams for illustrating the operation of the

arrangement according to Fig. 4.



Fig. 10 is a flow chart illustrating a method of measuring the strength of the antenna signal supplied to
the arrangement of Fig. 4; Fig. | | shows an alternative embodiment of the invention. 5 Description of
preferred embodiments The content of Figs. 1, 2 and 3 has been explained above. It is to be noted
that the invention will be illustrated with reference to a7television receiver, but the @intiple2@izhe
invention are equally applicable in radio  recejvers and any other kind of wideband AGC cantrolled

receivers. 10 Fig. 4 showSalldhtelAY FrarBEsHG S ASsheodRlsRmsF e iniaRehldffes a

signal X toafRREnangilifiar SipptitiepdlyHberRigamplifier Bignay comprise the circuits 2 (first AGC stage),
40 (UHFNHF RF circuit) and 7A (UN switch) of the prior.art arrangement.shown in Fig. 1. The RF
amplifier 3 receives an q&(ﬁh&%’lsﬁﬂﬁ Vﬁ‘i‘—"’ﬂ@%%%oﬁ RS ircuit 12. 15 The output of

RF amplifier 3 is connected to a mixer/oscillator circuit 4. The mixer/oscillator circuit may be designed
in any_way_known toﬁﬁ?eérson%skilled |%é e art and its function is to convert a selected channel

frequesncy ?c?%?ﬁ)@é@ hE i'gi%dfFéH '&E(I]IES) by mixing the received RF signal with a locally
generated oscillator frequensntditeroBiput] signal ¥ lefsthecmexgitosed atoreircuit 4 has this

intermediate frequency and has an amplitude . 20 which ends on the amplitude of signal X and the
i of RE el 5. TR S0 R GATRIOP L B L R E3 R SAN (unfoes
Acoustic VidyesfdiereoeiS&Y bl idespanec ket thep@rsoniss kilkes inlliyeptiastsl cinyridpe of suitable
SAW filter can. be used. Its f ncﬁic%r}%jiséto o) grat band filter. Instead of a SAW filter, another
bandpass HESFHR) Bo e NS5 LS TP E A RN LSS SSRALESH to an IF ampliier 8. The IF
amplifler has a further inpu#felsesaivingamAGGraentiolgignal vk aGginbrmibané@acontrol circuit
12. Thus, like tpe arrangd ngﬂ Fig. :llr th§ rran emL n%q% Fi ..4f--is Rrovided with a delayed AGC.
Note, howSURR 1A T Las n A CE L 1 KO oo b 2HL TR e ST N SHSH s i Fig.
1, but aftep tifersnixeilaseitgtaOqitddi/ MAER nchignid), die 5o ¢Ond AMECh3 0 Stagprisiarthe IF domain.

et B S TR AR LSRR T AR o s omelfe 0
detector 1tasa AGiievotitjuircanmh2cted to the AGC control circuit. This further output provides a
feedhgck signal fom which f1e AGIGE S FLH L AP U RRIE RLRR P MG RN
mixer/oscillator circuit may be designed in any way known to persons skilled in the art and
its function is to convert a selected channel frequency to a fixed intermediate frequency (IF)
by mixing the received RF signal with a locally generated oscillator frequency. The output
signal Y of the mixer/oscillator circuit 4 has this intermediate frequency and has an amplitude
20  which depends on the amplitude of signal X and the gain of RF amplifier 3.
The output of the mixer/oscillator circuit 4 is connected to a SAW (Surface
Acoustic Wave) filter 6. SAW filters are known to persons skilled in the art and any type of
suitable SAW filter can be used. Its function is to operate as a bandpass filter. Instead of a
SAW filter, another bandpass filter may be used.
25 The output of SAW filter 6 is connected to an IF amplifier 8. The IF amplifier
has a further input for receiving an AGC control signal Vi pogc from the AGC control circuit
12. Thus, like the arrangement of Fig. 1, the arrangement of Fig. 4 is provided with a delayed
AGC. Note, however, that the second AGC stage is not provided before the mixer/oscillator
circuit, as in Fig. 1, but after the mixer/oscillator circuit. Thus, in Fig. 4, the second AGC
30  stage is in the IF domain. However, in principle, the concept of delayed AGC is the same.
The output of the IF amplifier 8 is connected to a video detector 10 which
generates a baseband video signal at its output. The video detector 10 has a further output

connected to the AGC control circuit. This further output provides a feedback signal from

which the AGC control circuit can derive suitable values for the AGC control signals Vgr acc



8 3 March 2005 and VIFAGC This feedback signal will usually be related to the level of the video

signal. For instance, as indicated in Fig. 4, the top sync level signal Vyno, top may be used as a

feedback signal, as is known to persons skilled in the art. The AGC control signal VRFAOC is also

supplied to an analog-to-digital 5 converter (ADC) 14. he output of the ADC 14 is gonaebtedi® a

microprocessar 16. The .mjcrgprocessor 16 is con&ected to I&1E)r(_ll)ot\[}-volat'Ie memoyy 20. Preferably, the
a

microproc88€oY rres LY EEMMmssSIE 8! Vs g Wnhe 351t m%mw ESRhJIEE ray tube

of the televisiaite Iheindichonl 9eE$804, khechap synowpelt igmilected fo adigitalstatanaleg dankerter
(DAC) 18. The outp,ut]ﬁof the DAC 18 pr@lliéll s a reference signal VREF to the AGC control 10 circuit
12. Fig. 5 SEEAEH)MOOLEHEEH BAPSfthe AGC control circuit 12. The circuit 12

comprises a comparatoTBé Aexing#iwolisiguts tarreceivulgotbepplisibds MymnamlbpptoadidiviREF,
respectively. The co atgr 24 has two out roviding the AGC signals VRFAGC and
it e RS el et e el A ey o o
colr:necti\(/)mﬁaimd .t mﬁfﬁ@bﬁggiﬁ%ﬁﬁlﬁﬁc}[&ﬂsgbﬁdh%[ﬁtﬁ&ﬁd t e85 B@raﬁ:e'ﬁrﬂﬂp?&ﬁﬁddﬂ)ﬁﬂ@?pm rffupply
voltage e other side, of resistor R2.is connected ta ground, In operation a curren ay flow
o aodo 5 43 48 SOMEAISIR SANIAY UL gt e B LB RS L A ol e
explained twiiseieréheeniorbjgsc&ibravdtaOatrigsp b tvoughcd are diniyairtendedjailusinaie the 20
operation ?1{%;[&8 fi@t GC stiﬁem th%R E#néglifigé?; and.how this c% e use t%g'n asure the
strength o nten escfﬁﬂ) Rt Alhé 2 gﬁ?pfﬁfgfegf:‘i'ﬁ@% cottd R §e°|?1ntﬂ% IF
amplifier 8¢iasutortrolled by AGC signal VIFAUC operates like the second AGC stage 7B in Fig. 1.
This means that, as long.as the, strength of antenna signal Xis below a etermined threshold
(conrbaponciing to v-rxo M EHIG S TR GO RRLbT F LA JBAEE SRR JAFBD Stve. i
other wordBhdativeiy nalnpigansl a/abugsaoftot, BobaviizGwstagessvith havevary alitesigatibrivialus, of

substantiall B. It is assumed that, then, the total amplificatiop of the. RF ifier, 3.and the
e oaeoY s HSPAE Py s m AR B o o U s TR A S8 e i the

ceeds “this pré vel, the secon
IF amplifieV 8:hecamb¥ agtiveresptcttaiyg hattenuatertvedsigridkrece ivechaidtseih pus. Mited X exceeds

o isothcie 0 GRLE RIS G P £ e SeACE B R aoier o
first AGC startsctedincitbape wsratipplyatiolite factoand shexplaingdeahitnesisthisReesanmhtheeshtld value is
the ground. In operation a current i may flow from node Z to the comparator 24.
Now the operation of the circuit according to Figs. 4 and 5 will be explained
with reference to Figs. 6 through 9. Figs. 6 through 9 are only intended to illustrate the
20  operation of the first AGC stage in the RF amplifier 3 and how this can be used to measure
the strength of the antenna signal X at the input of RF amplifier 3. The second AGC stage in
the IF amplifier 8, as controlled by AGC signal Vi agc operates like the second AGC stage
7B in Fig. 1. This means that, as long as the strength of antenna signal X is below a
predetermined threshold (corresponding to Vi in Fig. 3), neither the first nor the second
25  AGC stages will be active. In other words, for very small signal values of X, both AGC
stages will have an attenuation value of substantially 0 dB. It is assumed that, then, the total
amplification of the RF amplifier 3 and the mixer/oscillator 4 is 45 dB/uV. When X exceeds
this predetermined level, the second AGC stage in the IF amplifier 8 becomes active and
starts to attenuate the signal received at its input. When X exceeds a second threshold value
30  (corresponding to Vrp in Fig. 3), the second AGC in the IF amplifier 8 stops increasing its
attenuation and keeps a fixed attenuation factor. From that moment onwards, the first AGC

starts to increase its attenuation factor. As explained above, this second threshold value is the

"take-over-point". A frequently used value for X at this take-over-point is 60 dB/uV.



"take-over-point". A frequently used value for X at this take-over-point is 60 dB/V. 9 3 March 2005 It is
assumed that AGC control voltage VRFAGC is maximum as long as the first AGC stage in RF
amplifier 3 is inactive and that, then, i = 0 mA. Further assuming that all current from the power supply
voltage Vin the AGC control circuit 12, Fig. 5, is, then,9flowing only through RI and R &oh 2085 RI =
4.7 kQ and R2 = 39 kQ, renders VRFAGC =5 4.46 V f?r small values of X. This is shown in Fig. 6
which shows VRF AGC A& THRHSOHBE RO ALt AR BREr-Bint ittt a8 By ﬁiﬂnﬁ@s 8% changing

input impedaneaGofdageRir RT3 o nViRic ive Grarthaehpging: outpu! inpiedancenghheat
comparator value of VRFA

4 causes, the C to_fall slightly to a lower, value VN.indicated by N in Fig.
VR mad B\ BTy Pl i RS o PAUBL LN tatils 3 HSRhmum 10
gain for VRIbvwGonl¢ tMrollah RleaniURmaindttiecriIve 07KQ meRIpens apekiahlerdatgetiqn-of the
take-gver-paoin P. After the take-over-point VREAGC decreases linearly with increasing value of X
A A e e s e A e e R A
X =90 dB/V in Fig. 6. The filstASGvstagern théiRk@byphfier Bijs erwacigedidp igpabonpadinear
increasing attenyation with decreasing values of VRF AGC Therefore, the IF signal strength of Y after
tho mixer SLATA: FME e 1o S B I & B BB NS SIOGI Toe AGC
stage in REaaseplidendlisciofbtye cand flFsRght v o dBOwer 62l dBIY it FHONIBYighe Vy
take-over-point), Y foll from.Y = X + 45 dB/V. After_ the take-oyer-point, the AGC stage in the RF
ampifior W50 En Ao A RSB ARy I AL 3 et AT TR SRR R same, as
showid) in Eagn TorAVglight mardasehetMarvitimipdredsiogrXewobid, thampalse helddloedblectAdintbe
take-over-point, the seconcj[ ,%&g: stage in the IF amplifier 8 stops further increasing its attenuation

and any in RRksgY KRB, Without the first AGC stage in RF amplifier 3 being active, further
increase the top level ofAftersjincasigroatirpiiat Wie Q2aldatestsrli@allhis ittoinck¢esulf inladidirer value

of Vyno, toLB%.glﬂ wever, mlgarat?k%4 in ,?\(fQC control CjtrCUIt 12 com a?reesr\ﬁﬁsgi/%?@o&w th VRFF and,

e.oain reduction o a 1er 3 reaches 1ts maximum value. 1n .
then, starts ran% curreﬁlt ]EI)'OI’T’I noden? %O I{S ou%pu , INaway as snown In Increasing I, the

current througéspesisios RI=iA0rdéB468 indSgltth e dide y6asingpvatage it noghéi fZeaddsthersngedreasing
value of VRFAGC, as shown in. Figdsf,[S and 6 r%ﬁ%%ctivel .

to show 4 linear mcreasin enyation Wi ca E/O ValuF % Of x> ege \r/é %li GC will
be < TV ald 30'ha T gD fg Atenuation By the Tirst &é‘&sﬁaggﬁﬁcﬁl—famj‘éler\%m | be
possible. GgneertrefrgtnafodeZtolthe camipaidtoo24 iwikleat boils makimmunmvailgle/when X = 90
For instance, when X = 20 dB/pV, the AGC stage in RF amplifier 3 is inactive
and Y =20 + 45 dB/puV = 65 dB/pV. Until X = 60 dB/uV (the take-over-point), Y follows
from Y = X + 45 dB/uV. After the take-over-point, the AGC stage in the RF amplifier will
20  function to neutralize any increase in X such that Y remains substantially the same, as shown
in Fig. 7. A slight increase of Y with increasing X would, then, also be allowable.
At the take-over-point, the second AGC stage in the IF amplifier 8 stops
further increasing its attenuation and any increase of X would, without the first AGC stage in
RF amplifier 3 being active, further increase the top level of the sync signal in the video
25  detector 10. This would result in a higher value of Vyn, 1op. However, comparator 24 in AGC
control circuit 12 compares Vync, 1op With Vrgr and, then, starts to drain current i from node Z
to its output, in a way as shown in Fig. 8. By increasing i, the current through resistor R1
increases, resulting in a decreasing voltage at node Z and thus decreasing value of Vrr agc, as
shown in Figs. 8 and 6, respectively. For values of X > 90 dB/uV, Vgr age will be <1 V and
30  no further increasing attenuation by the first AGC stage in RF amplifier 3 will be possible.
Current i from node Z to the comparator 24 will reach its maximum value when X = 90
dB/uV. However, since the attenuation by the first AGC stage in RF amplifier 3 substantially

compensates any increase in the value of X for X > 60 dB/uV, the value of Y will remain



dB/V. However, since the attenuation by the first AGC stage in RF amplifier 3 substantially
compensates any increase in the value of X for X > 60 dB/V, the value of Y will remain 10 3 March
2005 substantially the same. Consequently, as shown in Fig. 9, current i may vary substantially
without a substantial change in Y for 60 dB/~X < X < 90 dB/~X. Now, it will be explainegdiorodise value

Of VRF AG m?é/, bglused to measure the value of X, 5 1n use, the m.icroprocess%r 16&% nerates a
digital sigridRWARIY dBRTRRE RPSEINENTH: ST Edsy SRRV RERY K thesHBHAMEL S uring mode
of the arrapg@mentsyiREftis dixedanhcasrespoBis/te thectakaRyyar-point of X - 60 dB/~X, or Y - 105

ffi/~X. However, in accqrdance with the invention, the micropraocessor is also arrgnged to operate in a
measuring mode, the p%ﬁ?‘érﬁ FSARSiERR 'ﬁ’?ésfgloa%l %’["(ﬂj:éla ﬂﬁ?ﬁﬁ%lﬁiﬁ@%ﬁéﬁfﬂrﬁéﬁeﬁuﬁ may also
be stored mangltastiee of memory not shown). The microprocessor controlled by this program is
able tg change the valu? Of VREF in m.. steg)s. 'L e arran em(gént.is calibr]:t d such that when Y
reachds 105 dB/~X, the Uit 'eSr RIS RERELh b IS A T ad aith ey @E%U%B‘&?VWF Rére 0 <
nT < m... AAOsEite refdrend? Asichge. Vx4 11 e valvenefisuliig stokdoiNtheamang s2fent g caliprating
is preferably 15 dgne during manyfacture of the arrapgem This can, e.qg,. b ied out b

o Tt AN e AR R R T
illustrates thequagduaoct stehsieaities @od, ijenidiapiocessarid blforacalgethingpiatyadue of X. After the
start, step 100, microprqcessor reads nT from memo , step 102. 20 In step 104, a parameter m is
defined AR SO P HECHED B AR R RS VSRR OE K o
receiv@d thmaughARGtbde dfily ifothé& G/pe\OR N g9 e s plands) L Hinentakgpiovesspotaitibiéed by
programjumps to step 108; otherwise itjumps to step 120. If the programjumps to step 108, this means
that the Ll ACSCAEIHE AP SRS TR AE R0 AHABBEX S0 M/ (Fig. 6).In atep 108, m s
made | step smaller. In D& siemmddemisrogibeesssudibtbiecksif Yhearhes Valkid RV, tke 1fathe new

value of mo-fQ/ meanin th%t m canngt be furtge{ decre%sed, tf\;v%grréogrglm contlnu%% wit steé) 118. If

not, the progr&fh CONTNUES WRE gtrgpeﬁgnpne stepP 2" ﬁrenﬁiicroproces%;éﬁ‘&ﬁgesrtﬁlg {arie of

VREF sucht tha? theltakg:ovet- ddiatvhlchenges tooackighercualte20f Xhin ctieprdting; ihprpfaghdym
checks whether,VRFAGC > VN- If this is an 30 indication that X now Is this, new
ke bver S0 LR BATLANSASE WAt RaRl T LRSS SRR o

signal of 105 dB/uV at point Y to the arrangement and disconnected antenna 1.
Fig. 10 illustrates the program steps carried out by microprocessor 16 for
calculating the value of X.
After the start, step 100, microprocessor reads nr from memory 20, step 102.
20  Instep 104, a parameter m is defined and made equal to nr. In step 106, the microprocessor
checks the value of Vrr agc as received through ADC 14. If Vgrr ace < Vn (VN corresponds to
the take-over-point), the program jumps to step 108; otherwise it jumps to step 120.
If the program jumps to step 108, this means that the first AGC stage in RF
amplifier 3 is active and that X > 60 dB/uV (Fig. 6). In step 108, m is made 1 step smaller. In
25  step 110, microprocessor 16 checks if the new value of m = 0. If the new value of m =0,
meaning that m cannot be further decreased, the program continues with step 118. If not, the
program continues with step 112. In step 112, the microprocessor changes the value of Vrgr
such that the take-over-point N changes to a higher value of X.
In step 114, the program checks whether Vrr agc > V. If so, this is an
30  indication that X now equals this new take-over-point. Consequently, X may be calculated

from the following equation:

X =[TOP + (n7 - m) x Ss] dB/uV (1)



from the following equation: X - [TOP + (nT - m) x Ss] dB/~X (1) 11 3 March 2005 as shown in step
116. In the equation above, "TOP" denotes the original take-over-point which in the present example
is 60 dB/V, and "Ss" denotes the value of a predetermined step size parameter corresponding to one
step of change in VRFF and, in this example, being edual to 0.75. 5 10 If, in step 1A¥4tds 28v&blished

that VRFAGC is still < VN, steps 108 through 114 are repeated as many times as is negessary to
change tha%akgwm%miﬁa%s ?ﬂ@aé@eamgma&&?x’%e%?e&g f?ﬁs@fﬁgm?é Fﬁ%-ze%p&ﬁw left at step

110 if it appaas ihatapresentibamphes teka®yer; paint Saniebhs theredsedtayredserhhisds a safety
measure for large values of X. The onlj%gthing that c%‘?g%e calculgted is: X > EI,‘OP +nT X SS{J dB/V (2)

which corrd§PSHEPBRSELABRPAHEH LBS it U 5338450 18210 S WIHBI, TSRS 1% was
establishedqiinatty RFSAGC > VN, this means that the 15 first AGC stage is inactive and X < 60 dB/V

(take-gver-point TOP). The program jumps tq .ste 0 where m is made 1 step |arger. In step 122, it
is chetked whether m e %E‘&%@eﬁéﬁéﬁ%ﬁ%ﬁ%ﬁg{qﬁﬁ%gﬁf VEE ?ﬂﬂ]@y I g@p&@é’l{ 8"&&1?& nnot
be increassd sspymoderantdniherpeogsammioanpsriosiepdgsihld tks-ovaypoia@ragiarduoips to step
124 where it makes the micrgprocessar. 20 change VREF by one step in such a w: at th
take-over S TOb 1B CAUTIHg 4 SER I HIdL 178 AL VABES Ko i S€ @ mended
value of T@Rereachpsithemeivichy alteasedthryiisid Ghissiagsafety naasplifitr Javgl oo Active,
which is c%%cke in steé) 12t6' %ep ]1192(1 c%hick_s this by establishing whether or not VRFAGC falls
below the vafu® fl?ﬁecgﬂ WeP o' thEe%t in step 126 is positive, this means that the take-over-
25 point has been decreased such that X equals the new take-over-point. Then, X can be calculated
by equation (1) as presented in_%tgﬁdba) .Jlrf, hovgei\;gf3 /th\(/a answer to the test in step 126 is negative,

the program continues increasing Yy ontg”s%(epS yju'flnplng back to step 120. Steps 120 through 126
are repeated as many times as is necessary to change the take-over-point such that it equals the 30

actual value, of X: AR eIS - AR IBN PESSHEH LY G sking, Whgier g ot m = mmax in
When, in step 106, it was established that Vrg agc > VN, this means that the
15  first AGC stage is inactive and X < 60 dB/uV (take-over-point TOP). The program jumps to
step 120 where m is made 1 step larger. In step 122, it is checked whether m exceeds a
predetermined maximum value muax. If so, the value of m cannot be increased anymore and
the program jumps to step 128.
If m < mpax, the program jumps to step 124 where it makes the microprocessor
20  change Vggr by one step in such a way that the take-over-point TOP is decreased by one step
towards the actual value of X. As soon as the amended value of TOP reaches the actual value
X, the first AGC stage in RF amplifier 3 will become active, which is checked in step 126.
Step 126 checks this by establishing whether or not Vrr acc falls below the value of V.
If the answer to the test in step 126 is positive, this means that the take-over-
25  point has been decreased such that X equals the new take-over-point. Then, X can be
calculated by equation (1) as presented in step 116.

If, however, the answer to the test in step 126 is negative, the program
continues increasing m by one step by jumping back to step 120. Steps 120 through 126 are
repeated as many times as is necessary to change the take-over-point such that it equals the

30  actual value of X. Again, there is a safety measure by checking whether or not m = mpy,y in
step 122. If so, the program jumps to step 128. Then, the only thing that can be established is
that:

X <[TOP - (Mpax - n7) X Ss] dB/puV 3)



step 122. If so, the program jumps to step 128. Then, the only thing that can be established is that: X
<[TOP - (mmyx - nT) x Ss] dB/V (3) 12 3 March 2005 which equals X < 36 dB/V for TOP =60, nT = 32
and mmax = 64. After steps 116, 118, and 128, the program will jump to its end, step 130. The
program illustrated above allows X to be accurately mgasured in an interval of 36 t@ 84arbhdBN)5 for
TOP =60, nT = 32 and mmax = 64. It is to be understood that, by selecting other values for these
parameters, other intervals can be covered as well. In Fig. 10, in steps 108, 120 it is illustrated that the
microprocedsioh efaflges B YR stebiowevehin ap alternativec@mbodiment m may be changed

by another step value, for instance 5, until it is detected that the first AGC stage has become active or
10 mactive (e the takeBGET BB Rad BeaAO B RSt BB IR Hanging. e
direction of aengogdiag Mlushardeabowitewsmatebstepwvatu, ftvakistanaad ifesfineo fajusteaent. This
increases the ed egsurement. After havi alculated the value of X in the way described
o e Ao s b dierathy Bhipte A4 OP S IREH % BB TGH L bt
screen 15vaRief Ifios thay beraoseducngeaneeddtarmiveddimediienvel.and may also be repeated after
a predetermined other time interval. An embodiment of an arrangement for measuring the antenna
Cignal strength as supToi s L0rdRSIGBYIURe) AA DR HOL WO DUCERBETAN N My be
evident to hyarse sk skilleddneih imaii, dheneitbu teghidgdams ane moey predeniad a5 hnvtling theg scope of the
20 present invention. For instance, the AGC control circuit 12 is shown as an analqg circuit. However,
15 fonction NG e e TR AL RSIED Rbie R ScORE [ BB e Ronted a5 a
distindt midiegioceéssothaiikl-ovay-pyianiae bem kineddvith theparticndprané ssar, wiiild Ghabgiag
microprocessqr 16°, as ?hown in Féligz%lél Then, t micrggrocessqr unit 16' directly iec ives the Vyoc,

top signal YU AISESRVRS DENLIEGV AP TRE ThidkBprolesttriE iEhvertd Ehfculated
digital autexdjatitrgain Hostialrsigaatacisniocdndlag@uiemaiic gain control signals VIFAGC and VIFAGC

through two D/A converltg S %OVSZ'%@%W ssof 16' fl&tpne& ea%an%ed t%%) O\Qde tr%gefunctlonallty of

. . avin C value o CSCr1 .dAboye .
both the automatic gain control dife and the microprocessor P6as exp ained sbove. Moreover, it

is envisageaddhgptiratheocipotfittdgksitpaty disovbrienpEmentadrire. @0ttigiighfirmdie fisioressysiems,
€.g. fg ong4n Jﬁ%?sp rlh%(g]ebses 265! %ril;l?gez{] prter:]c?eércr;nclznseic%%g i\rllitlgrval and may also be repeated after a
predetermined other time interval.

An embodiment of an arrangement for measuring the antenna signal strength
as supplied to a receiver/tuner arrangement has been described above. As may be evident to
persons skilled in the art, the circuit diagrams are not presented as limiting the scope of the

20  present invention. For instance, the AGC control circuit 12 is shown as an analog circuit.
However, its functionality may be implemented by digital circuits. Alternatively, it may be
implemented as a distinct microprocessor unit. It may even be combined with the
microprocessor unit 16 into a microprocessor 16', as shown in Fig. 11. Then, the
microprocessor unit 16' directly receives the Ve, 1op signal through an A/D converter 26.

25  Moreover, the microprocessor 16' converts calculated digital automatic gain control signals
into analog automatic gain control signals Vrr acc and Vi agc through two D/A converters
30, 32. Microprocessor 16' is then arranged to provide the functionality of both the automatic
gain control circuit 12 and the microprocessor 16 as explained above.

Moreover, it is envisaged that other circuit blocks may also be implemented in

30  digital form in future systems, e.g., in one microprocessor only. Then, the AGC signals Vrg
acc and Vir agc may also be digital signals.

In a further alternative embodiment, the current i towards the comparator 24
may be measured instead of automatic gain control signal Vrr agc, and supplied to the

microprocessor 16. As is evident from Fig. 8, also the value of current i is an indication



AGC and VIFAGC may also be digital signals. In a further alternative embodiment, the current i
towards the comparator 24 may be measured instead of automatic gain control signal VRFAGC, and
supplied to the microprocessor 16. As is evident from Fig. 8, also the value of current i is an indication
13 3 March 2005 whether or not the first automatic gam control stage in RF amplifieMBiisle@dd® and
can be usé(;ﬁt detect when the new take-aver-point has reached the actual value of antenna signal X.
As is evidahRa BerEBRbERIIEH THGHELH 4B HRRAEES oIk A b HORENKGFBY B computer

program preyid@cietiby selitabliecinstvugkienseBSpcthehpsagiahe by abrie loadedfintterigsighel X.
non-volatile memory 20 from a.computer-readalgﬁagiedwm like a diskette or a CDROM,.ﬁr may be
tent th N

downloaded through, e.gS th& IVHePFSWH Dy dBrdRiaBrorss s il Bedifected to
suitable inteiao ¢ @gnsciinpslepioarihspvidy vhe areseetiisvections datbsteragramgaaients and
methods for measuring an antenna signal strength (X), the arrangement prising: 10 a first
mpifier SBATHC P oen g i SR A TR SO PR A B ST AR R Go Pl stage; a
second andidiftetesaciioD @) e\inghayeconemoidsdaticoggtn eentiht stagactaltomatiadaire control
means (12; 16" for generating,automatic gain control signals (ViF AGC, VIFAGC) for the first and
ocond aripAATRSETe T L SEUTRH S GBI SR SR GG ST beme with &
take-over-point; for measwingnibe sihtepracsiginaksicangthicte akergsacpomnidsmiodatieally shifted
towards the actual antenna signal stren tl-h]éé 3 g/larch 2005 CLAIMS:.1. An arrangement for

Ll teeN

measuringma%%ﬁ{%%ﬁg %’?@%asﬂ’%?\ & %&gﬁ?&?pﬁ%ﬁﬁ%ﬂﬂ?% first amplifier section (3) for

receiming an antesnengipnal, Jastioroisging @disteutpuintignatianal haihpapeyidedsnithoaditst automatic
gain control stage with (afirst attenuation 5 factor controlled by a first automatic gain control signal
(VRF AGC); &UBESREUMBffier section (8) for receiving a first input signal derived from said first

output sigral, fQeqiayisiigifsecensn@iprsignakenmbeaingniayigad vobirel segend automatic gain
control stage with a second attenuation factor controlled by a second automatic gain control signal
e automatic gain control means (12; or generating automatic gain control signals (Vgr
(VIF AGC)"! t tic g trol (12; 16") for g ting aut tic g trol signals (V
AGC, VIF agc) for the first and second amplifier sections in accordance with a delayed
15 automatic gain control scheme with a take-over-point; for measuring the antenna signal

strength, the take-over-point is automatically shifted towards the actual antenna signal

strength.



10 * automatic gain control means (12; 16') arranged to receive a second input signal (Vsync, top)
derived from the second output signal and to generate said first and second automatic gain control
signals (VRF AGC, VIF AGC) in dependence on the second output signal (Vs"c, top); the
arrangement being arranged such that: 15 * for value$4f said antenna signal belovg dpreklet@snined
threshold level (TOP), only said second automatic gain control stage may be active with increasing
second attéh@a{ - factor with increasing values of the antenna signal; O for values of said antenna
signal above said predetermined threshold level (TOP), said first automatic gain control stage is active
with increasing first attenuation factor with 20 increasing values of the antenna signal; wherein a
processor (16; 16') is arranged to calculate said antenna signal strength (X) in accordance with the
following steps: establishing whether or not said first automatic gain control stage is active; if said first
automatic gain control stage is active, increasing said predetermined threshold 25 level (TOP) to a

first new threshold level grof that his fitstAevihreshriddsyel i.a91alelnsais ptenna gnrkstrength

(X) and the first automatic gain control stage startsto become inactive, and calculating said antenna
signal strefiftlPESIBZIng equal to said first new threshold level; 15 3 March 2005 if said first

automatic gaig ﬁ%@%ﬁiﬁ?ﬁ%s@clﬁﬁ?@ﬁeﬁoﬁi?8&8%£%§%Hﬂﬁﬂﬁ mi?&dpmcmglq If¥ebIaP) to a

second new threshold level such that'this second new threshold level is equalto said antenna signal
strength (X) asignileafifsbeingoprarid b Gonfiest suigmativesine ricomB gt afstalcmaimsaid

antenga Sign%é@&?%@ﬂ?r@ﬁé&%?% equal iR saie. E’aﬁ?ESH&’oTQi%&QrWQFOJ\% CIszvel. 2. An arrangement for

measuring an antenna signal strength (X), the arrangement comprising:” a first amplifier section (3) for
receiving an gmemmisti@malmo_sminﬁ&)gfarftm_b{jw fissigpretl %’g@hbémgwcﬁxﬂdeehwi_ﬂrr%t first
automatic ga'a&gmr S&E&i{%r‘;b%‘x@diﬁgtaa&é%HH&‘%B%)J?%MQH&' 8@%&2%@1‘3@ FHipmatig gain control
signal (VpF AGc); a second amplifiersection (8) for receiving a firstinput signal derived from said first
output signal, Fetopraiiiciat s wEtdritheapih sigaetahettoeiag prévited withoH st adeerndmatic gain

control stage \c’l\ﬂtgrﬁaﬁ%w c%%%‘l‘@&?ﬁlf@\(ﬂ[ﬂ (g:cgptrolled by a second

10 e automatic gain control means (12; 16') arranged to receive a second input signal (Vsync, top)
derived from the second output signal and to generate said first and second automatic
gain control signals (Vrr age, Vir age) in dependence on the second output signal (Vs
top);

the arrangement being arranged such that:

15 e for values of said antenna signal below a predetermined threshold level (TOP), only said
second automatic gain control stage may be active with increasing second attenuation
factor with increasing values of the antenna signal;

e for values of said antenna signal above said predetermined threshold level (TOP), said
first automatic gain control stage is active with increasing first attenuation factor with

20 increasing values of the antenna signal;

wherein a processor (16; 16') is arranged to calculate said antenna signal strength (X) in
accordance with the following steps:

e cstablishing whether or not said first automatic gain control stage is active;

e if said first automatic gain control stage is active, increasing said predetermined threshold

25 level (TOP) to a first new threshold level such that this first new threshold level is equal
to said antenna signal strength (X) and the first automatic gain control stage starts to
become inactive, and calculating said antenna signal strength as being equal to said first

new threshold level,



15 automatic gain control signal (VIFAGC); automatic gain control means (12; 16') arranged to
receive a second input signal (Vyno, top) derived from the second output signal and to generate said
first and second automatic gain control signals (VRFAGC, VIFAGC) in dependence on the second
output signal (Vyno, top); 20 the arrangement being aanged such that: for values M=aald2@0tenna

signal below a(l%rﬂedetermined threshold level (TOP), only said second automatic gain control stage
may be active WRHiAEAERAISEHA SRR 1&&%} FasigmsAARIELST TR Shtenna signal;

for values of saidsantensaFiguaABAVesaid REedaieImINe thresbrigdevak CEQRY sadessfiss

automatic gain control sta%ﬁ}e is. active with increasing first attenuation factor with increasing values of
i

the antenna sIGHEIISFREAHT Soist GRL Y EBhBTPIERHANGEY 1BSCHIRL A4EBalH SAtRSARIKILMARStrength
(X) in accordgfaes witetbméallawinasiepsRlisstahlishiranyRatharercnghsaio it auignatisi@ain
control stage is active; 30 (b) if said first automatic gain control stage is active, increasing said
predetermined ARSIV LGP BT 1o a first new threshold level such that this first new threshold
level is equal to said antenna signal strength (X) and the first automatic gain control stage starts to
become inactive, and calculating said antenna signal strength as being 16 3 March 2005 equal to said
first new tHreshold level: §5ﬁﬁ1§%eékfe15ﬁmsasmgﬁam@wé%ﬁtﬁ@%@asw AR St new
threshold leyapkisingnly to a predetermined maximum level, then, calculating said antenna signal
strength as being larger than said predetermined maximum level; 5 (c) if said first automatic gain

control stalje fsRAVRl Beicrectiong Ddlier precivivgamadcreasor) IErderisigs Frsbeshdtnew

threstipld levelisughatiipgdhis srReeasingit iieshaldieur) isaeatisl saigkantennasignrhsiength (X)
and the first aytomatic gain contrqgl stage starts tg become active, and calculating said antenna signal

strength as beRfiPEaRTRled Ry Sobb dHRRART SR PR IS g litVBresstermined 10 threshold level
cannot be deGreassll f&rﬁﬁiﬁeﬁ%@ﬂ@ﬂ@ﬁ"tﬂﬁ%@ﬁ‘%?&%%ﬁﬁﬁ%@ﬁl Rrededarenneddmipymum level,

then, calculating said antenna signal strength as being smaller than said predetermined minimum
level. 3. An arfAiRyE sigrtlaforpipvading eizsRend Sk AigRsheadi g dusyited Byt ysecond

automatic gain control stage with a second attenuation factor controlled by a second
15 automatic gain control signal (Vir acc);

e automatic gain control means (12; 16") arranged to receive a second input signal (Vgync, top)
derived from the second output signal and to generate said first and second automatic
gain control signals (Vrr acc, Vir ace) 1n dependence on the second output signal (Vync,
top);

20  the arrangement being arranged such that:

e for values of said antenna signal below a predetermined threshold level (TOP), only said
second automatic gain control stage may be active with increasing second attenuation
factor with increasing values of the antenna signal;

e for values of said antenna signal above said predetermined threshold level (TOP), said

25 first automatic gain control stage is active with increasing first attenuation factor with
increasing values of the antenna signal;

wherein a processor (16; 16') is arranged to calculate said antenna signal strength (X) in

accordance with the following steps:

(a) establishing whether or not said first automatic gain control stage is active;

30 (b) if said first automatic gain control stage is active, increasing said predetermined
threshold level (TOP) to a first new threshold level such that this first new threshold
level is equal to said antenna signal strength (X) and the first automatic gain control

stage starts to become inactive, and calculating said antenna signal strength as being



15 microprocessor having an input connected to an A/D converter (14), an output connected to a D/A
converter (18) and further connected to a memory (20), the A/D converter (14) being connected to
said automatic gain control means (12) for receiving said first automatic gain control signal
(VRFAGC), said D/A converter (18) supplying a referamsce signal (VRFF) to said agttmasticg@if
control means (12), and said memory storing a value (nT) relating to saiéiéﬁ%) predetermined threshold
(TOP). 4. An arrangiHéRta R ST L 7P CONtBY hEaRSt(12)
comprises a compbgateid24tas ssigaidonircaiveshsid taritanesijddefprengeraigeahiyRinmnand said
second output signal (Vsyno, tqp), 25 5. An arrangement as cla'me%in any one of the preceding
claims, wherein selt SrAtEs A ATTB S BHABARATY Sl HRBRAJ GG AP E A i ina signal
strength (X) as cajeulRteth3REmARIiiANGesIent as claimed in any one of the preceding claims,

wherejn said arrangement comprises a television tuner (3, 4).arranged to recejve said antenna signal
e chrvaht st THERL Y STt SRR FRLCHERS ORIy SSGTEAR (8 S S HRABRE (10

arranged to detecttaryition $égoh{ HOR) saicsitenasiale fglEreySigiathsaitseeond AZw3 March
2005 amplifier section

(8) with said second automatic gain control“s%% e bei rovided between said
tuner (3, 4) and saltFVTBEK dEYBEoFEE) o7 ALY FIRE TRBH HS RS A TR OF SR eceding
claims, wherein sagdib esitaviatipgainreontiecoiranstapgasdidaokessoaatainiegiaigdain one further
processor (16'). 8. A method of measuring an antenna signal strength (X) supplied to an arrangement,
the artangement cOMBRQ GO SPRTLT AR SSEE0R (S5 P FEREIONG S b PSSP AN provding
a first@utput 10 sigmakhold heiclg piovidedivdibagetirat suitvaaticlgain tosiholstagel withoalfiret a
attenuation factor co tc[olled bX a first aut,om tit ain e}ﬁoth sig%n I I%VRF A%:r)l; a se%?nd amplifier
section (8) for recdl\f 8%1“???3? m%lllﬁlgij&ﬁé Aériv i SR &t of eﬁ}n&&l , fStr%}%w&isng a second
output signal and Ireing pravidetianithid pecendnantd mahcrgainoahtrol stage with a second
attenuation factor controlled by a second 15 automatic gain control signal (V FAGC); automatic gain
control means (12; 16") arranged to receive a second input signal (Vyo, top) derived from the second
output sigial and to genenatesgjchiitst andaecond aelaionlabic?2, wherein said processor (16) is a

15  microprocessor having an input connected to an A/D converter (14), an output connected to a
D/A converter (18) and further connected to a memory (20), the A/D converter (14) being
connected to said automatic gain control means (12) for receiving said first automatic gain
control signal (Vrr agc), said D/A converter (18) supplying a reference signal (Vrgr) to said
automatic gain control means (12), and said memory storing a value (nr) relating to said

20  predetermined threshold (TOP).

4. An arrangement as claimed in claim 3, wherein said automatic gain control
means (12) comprises a comparator (24) arranged to receive and compare said reference

signal (Vrgr) and said second output signal (Viyne, top)-

25
5. An arrangement as claimed in any one of the preceding claims, wherein said
processor (16; 16') is connected to a display to display said antenna signal strength (X ) as
calculated.

30 6. An arrangement as claimed in any one of the preceding claims, wherein said

arrangement comprises a television tuner (3, 4) arranged to receive said antenna signal and
convert said television signal into an intermediate frequency signal (Y), a video detector (10)

arranged to detect a video signal from said intermediate frequency signal, said second



gain control signals (VRFAGC, VIFAGC) in dependence on the second output signal (Vyno, top); 20
the method including the following steps: for values of said antenna signal below a predetermined
threshold level (TOP), activating only said second automatic gain control stage with increasing second
attenuation factor with increasing values of the antentia signal; for values of said anténoh igaal
above said pr ,c%etermined hreshold level (TOPg, 25 activating said first automatic¢ gain control stage
with increa?éﬂli’z’ FEPERHAL IR FAcHEs NTThER UBHY $RI0SS TS HREANS Bfé’n‘{é‘f?’a/ﬂ‘é%?ﬁ%aid
method is alrbtasanEd jandlaidaieisaigeanrtenppignal strength (X) in accordance with the following
steps: (a) establishing whether or not said first automatic gain control stage is active; 30 (b) if said first
automatic gain control stage is active, increasing said predetermined threshold level (TOP) to a first
new threshold level suchthatihigfirgitnewlihieshialdnlevet isfdotptde:srid @ntennalsignalsatiength (X)
and the first automatic gain coQtroI 18 3 arﬁ[h 2005 stage starts tﬁg.beco e inactive, and %gll:):tulating
S {

said ahtent4 VIHHG S SGRT &S BNy G tHF (B SEFaSRFA h WS h I ISV BIT T POSRTYst ditomatic

gain control stage is inactive, decreasing said predetermined threshold level (TOP) to a second new

threshold level such that this second new 5 threshold level is equal t id antenna signal strength (X)
and the firdt automatic. QoMRUSHIR) SEGURAHS 15 BOBBAE RLIVEN Bl SR TRLH B antenna signal

strength aarbeipenegisathtoasaidgsatandadaapeitiigshold level. 9. A method of measuring an antenna

signal strength (X) supplied to an 10 agrangement, the arrangement comprising : a first amplifier
section (3)°foﬁéx&%imﬂ@fwaﬁﬁ%%(é?gﬁqaﬁeﬁmwaiﬁat?fﬂ?silgmb P%%Vﬁwﬁm@bmded with a
first agtomaticigail sadntenstpge. with aittist Afte auriesnifagiarceansbiaddyiehfi stracdasatitgain

control signal (VRF AGC?;1 aﬁeco‘ﬁwd amplifier section 840{ rei?dving a first input signal derived from
said first 15 ARk STGHAI SO PH ARG L LRES R G iR Qi GHRRARY @Rt provided with a second
automatic gain kel sipuE witbed seconeattenvation fastaireriheddw adseeanshi@diematic gain
control signal (Vg AGc); automatic gain control means (12; 16") arranged to recejve a second input
; put sighal, for providing a second output signal and being provided with a second
signal (Vyo, t&p}
automatic gain control stage with a second attenuation factor controlled by a second
15 automatic gain control signal (Vir agc);
e automatic gain control means (12; 16') arranged to receive a second input signal (Vync, top)
derived from the second output signal and to generate said first and second automatic
gain control signals (Vrr age, Vir age) in dependence on the second output signal (Vs
top);
20  the method including the following steps:
e for values of said antenna signal below a predetermined threshold level (TOP), activating
only said second automatic gain control stage with increasing second attenuation factor
with increasing values of the antenna signal;
o for values of said antenna signal above said predetermined threshold level (TOP),
25 activating said first automatic gain control stage with increasing first attenuation factor
with increasing values of the antenna signal;
wherein said method is also adapted to calculate said antenna signal strength (X) in
accordance with the following steps:
(a) establishing whether or not said first automatic gain control stage is active;
30 (b) if said first automatic gain control stage is active, increasing said predetermined
threshold level (TOP) to a first new threshold level such that this first new threshold

level is equal to said antenna signal strength (X) and the first automatic gain control



derived from the second output signal and to generate said first and second automatic 20 gain control

signals (VRFAGC, VIFAGC) in dependence on the second output signal (Vyno, top); the method

including the following steps: for values of said antenna signal below a predetermined threshold level

(TOP), activating only said second automatic gain condrol stage with increasing segdviakélit2oumtion

factor 25 with increasinq values of the antenna srgignall; or. values of said antenna signal ahbove said
\(emil Wit

predetermined thréEHSIF RGP GERTC J-RTAng FURESHAALIGAIR SSHALTIEEAS “Mereasing

first attenuation faetafalwithaidicieasioy valees af thelantenna signal; wherein a processor (16; 16') is
arranged Lh (X) in .30 accordance with the following steps: (a)

to calculate s rI‘d antenna signal stren ]
establishirt§ whetHbr B Hi S ARG AR FAEE oA E0rR P ST IS ERANBE (o) SR PG BEfomatic
gain control stage fBrastibid, | svelqasiry waic@padtiemmineshsdeshalsulgyelf P jdeoadinstnew
threshold level sucg th tgﬂf first new hreshﬁcl)d 19 3 March 2005 leyel isgciaua to said antenna signal
strenrglioh (X) and tHh rﬁFEP Bl guih oRifo AR LeaRLS I B tome TRALHE L Eif O &liating said
antenna signal strgagik @sloeiigrcequas to bacd:fiesicw, tiréshiold devglsil Saidepradaganmined
threshold level cannot be increased to said first new threshol I? | byt only to a predetermined

el AN

maximum 5 level, YhatE R AR DARR GRS QAhES Bigs Peing larger than said

predetermined maximum level; (c) if said first automatic gain control stage is inactive, decreasing said

determjped threshold level (TOP) t d new threshold level such that thi d
ivesnold iove s ecual t SHT TRV S HAr LRGN (XS A BSE T SLABPRAA £0 e contrl sage

start3@o basameaetivehaataalcuatingspidsantienna signal strength as being equal to said second
new threshold IEveI; if s%d‘apredetemed threshold level cannot be decreased togﬁlid second new
ifosa

threshold Ievel B SRIPHS Y SSrEQREHIRTEESHAMR I BRI e ALl RN EARRYignal
strength as bsingsanaliesitaaraditPredetefiminadominingihlevelol 5tdg: AigomprienRegam
productfor mesuring 2 AR IR IR SHSROUA Qo SHBPLSELR i, raoement.the arangement

e asecond amplifier section (8) for receiving a first input signal derived from said first

15 output signal, for providing a second output signal and being provided with a second
automatic gain control stage with a second attenuation factor controlled by a second
automatic gain control signal (Vi agc);

e automatic gain control means (12; 16'") arranged to receive a second input signal (Vgync, top)
derived from the second output signal and to generate said first and second automatic

20 gain control signals (Vrr ace, Vir age) in dependence on the second output signal (Vync,
top);

the method including the following steps:

o for values of said antenna signal below a predetermined threshold level (TOP), activating
only said second automatic gain control stage with increasing second attenuation factor

25 with increasing values of the antenna signal;

e for values of said antenna signal above said predetermined threshold level (TOP),
activating said first automatic gain control stage with increasing first attenuation factor
with increasing values of the antenna signal,

wherein a processor (16; 16') is arranged to calculate said antenna signal strength (X) in

30 accordance with the following steps:
(a) establishing whether or not said first automatic gain control stage is active;
(b) if said first automatic gain control stage is active, increasing said predetermined

threshold level (TOP) to a first new threshold level such that this first new threshold



a first amplifier section (3) for receiving an antenna signal, for providing a first output signal and being
provided with a first automatic gain control stage with a first attenuation 20 factor controlled by a first
automatic gain control signal (VRF AGC); a second amplifier section (8) for receiving a first input
signal derived from said first output signal, for providitg a second output signal and beiru poosded
with a second automatic gain contrgl stage with a second attenuation factor controlled by a second
automatic gain cor%wcﬁaiéﬁgma&w%ﬂ?%a St A%b?ﬂiﬁ%ﬁam&%%g&wa%@w 0
receive a second igapt stgnakd\beyometopltilerived fitmiiha segandenipulsighatandiagensgate said
first and second automatic gain control signals (VRFAGC, VIFAGC) in dependence on the second
output signal (Vsyﬁg?r%&ﬁ)s,%&ﬁéﬁ%&’eﬁf&ﬁlﬁﬂgiﬁd i%ﬁ@‘g&&?ﬂ?ﬁqﬁé{ﬂ%& 8?%16% 8P bintenna
signal below a predeiacmined ihiholdtavel (R ONys ik s€0a0d pridenatit gdimagitighstage
may be active with increasing second attenuation factor, with increasing values of the antenna signal;
203 March 2005 F3F VA8 G SLT B A LTGRA AL S e DS R e PRSI level (TOP),
said first automatipgrictaaiitial siagenisnatsing; with increasing first attenuation factor with increasing
values of the antenpa sjgnal; wherein sajd arrangement comprises a processor (16; 16" arrgnged to
catry out 4 Thethod 07 & LEIGENH ok 5 EHE) Sl cHERtR 06 HERRIG TSR Sormpter
program product ith@sholdidnes (WiOPihe foltevimdmste fdacthp kiStakiishicigthdndihescoombhsaid first
automatic gain conjrol st Is active; (b) if said first automatic gai ntro| stage is active,.increasing
=aid predetorminel BB ATE OGO LS RN LF A 0! ST A AHSE b
threstiold 10 leveldsiequatrtd sajet anientcbsignad steng tih(POaandhthe: Kest antemnatigegalin control
stage starts to become inactive, and calculating said antepna signal strength as being equal to said
ot ne treshol TN F SRR A0 HHATS Gl P e e eV P CHE e
predetermined thréséxdidl et TRIR) tbadee cerddnewsilresivok dewedhserdto ith &l peeadpdoew 15
threshold level is equ | to seug dantennlzil Iglgr\]/a{ zgerp%tﬁc%gtand thg f|rtsetn%%[&rr}l%ius:tgealnﬂ(l:ontrol stage

starts to become a%tlveefealirr?dn calghl%ﬁ?]g saidf antenna S|gna1f[1%§raén§fh as bermng equaﬂ%o 83id second
new threshold levéleing smaller than said predetermined minimum level.

15
10. A computer program product for measuring an antenna signal strength (X)
supplied to an arrangement, the arrangement comprising:
e a first amplifier section (3) for receiving an antenna signal, for providing a first output
signal and being provided with a first automatic gain control stage with a first attenuation
20 factor controlled by a first automatic gain control signal (Vg acc);

e asecond amplifier section (8) for receiving a first input signal derived from said first
output signal, for providing a second output signal and being provided with a second
automatic gain control stage with a second attenuation factor controlled by a second
automatic gain control signal (Vir acc);

25 e automatic gain control means (12; 16') arranged to receive a second input signal (Vync, top)
derived from the second output signal and to generate said first and second automatic
gain control signals (Vrr age, Vir age) in dependence on the second output signal (Vs
top);

the arrangement being arranged such that:

30 e for values of said antenna signal below a predetermined threshold level (TOP), only said
second automatic gain control stage may be active with increasing second attenuation

factor with increasing values of the antenna signal;



11. A computer-readable medium provided with a computer program product as 20 claimed in claim
10. 12. A computer program product for measuring an antenna signal strength (X) supplied to an
arrangement, the arrangement comprising: a first amplifier section (3) for receiving an antenna signal,
for providing a first output 25 signal and being providexd with a first automatic gain GoNMuptisEYES with a
first attenuation factor caontrolled by a first automatic gain control si%nal (VRF AGC); asecond

amplifier s&ctith (8IS FEL AHca T SRR ARy At derTo dersraned HisrBeld eyt SR S providing

a second outuksignahane BeeRtRNIsadeithct wecandnariimatic gaifcrntion Fhas with a second
attenuation factor controlled by a second 30 automatic gain control signal (VIF AGC); automatic gain

control meand1452%88 Y rdddhe iR sie8akond input signal (Vyo, top) derived from the second

output sigRa @B R igenenatensaid JishaiRes sesRessetorsatie' Rrdddadal AP ogaineans@bsignals
(VRFAGC, VIFAGC) in dependence aon the second O%Jt,signal (Vyac, top); the arrangement being

arranged SAUFIRERE FaI AR SRR SFEERIHH SHALT SN FRE GRIL ARISHSHPERHAM RIVEPErOP),

only said sreenERMAMRIEJRINGARN Slpiage may be active with increasing second attenuation
factor with increasin%g/%glfgs of the antenna sj rlé%'% for values of said antenna signal above said
b !

predeterm{fidd thr&s DRMRESRSY, LSt i ARG SUB OBt aRER S 268 with increasing
first attenugtjon fagtanidithisincteasing daliemabihegpicnsasignatcdinyReien aiigaiiaagement

comprises a processor (16 16" arranged to.carry out a method of calculating said antenna signal

strength (X) after Hi\(ﬁﬁ‘@ojl@%vgﬁ&%?ﬁs&t@ %l‘@)e@?%tfh{ eﬁh?&fr(‘:?Vﬁi %?b%ﬁ ﬁﬁﬁi IHY 18] steps:

(a) establishing whetlaefsaiqnet waididitsttaniorigtisl gatn OO stagecisiactiveinia)id saidddigtautomatic

gain control stage is active, increasin said,predeéerTinied. 15 threshold level (TOI;%é af:#st new
g8l | grt

threshold level suctPEFat S B REFIMF dMRSEHSIY AN A PEMGtAEX) and

the first automatic gqinl considl fistagenstartsHolbés@mne inactive, and calculating said antenna signal

strength as being equal to said first.new. threshold level; if said predetermined threshold level cannot
D oroadih to cel I BT B SIS0 B T RS ermingd

threshold level (TOP) to a second new threshold level such that this second new
15 threshold level is equal to said antenna signal strength (X) and the first automatic
gain control stage starts to become active, and calculating said antenna signal

strength as being equal to said second new threshold level.

1. A computer-readable medium provided with a computer program product as

20 claimed in claim 10.

12. A computer program product for measuring an antenna signal strength (X)

supplied to an arrangement, the arrangement comprising:

e a first amplifier section (3) for receiving an antenna signal, for providing a first output

25 signal and being provided with a first automatic gain control stage with a first attenuation
factor controlled by a first automatic gain control signal (Vrr acc);

e asecond amplifier section (8) for receiving a first input signal derived from said first
output signal, for providing a second output signal and being provided with a second
automatic gain control stage with a second attenuation factor controlled by a second

30 automatic gain control signal (Vir agc);
e automatic gain control means (12; 16'") arranged to receive a second input signal (Vync, top)

derived from the second output signal and to generate said first and second automatic



20 level, then, calculating said antenna signal strength as being larger than said predetermined
maximum level; (c) if said first automatic gain control stage is inactive, decreasing said predetermined
threshold level (TOP) to a second new threshold level such that this second new threshold level is
equal to said antenna signal strength (X) and the firstHutomatic 25 gain control stag®/&iatt2005Hecome
active, and calculatirgl%%aid antenna signal strength as bging equal to said second new threshold

d
level: if said pPRULTSATH SISl adevEIcxish St HEPEREFASE AN tReasrPad uttth pisid level

but only to a pggdetermined minimum level, then, calculating said antenna signal strength as being
smaller thza[f] said predetermined mini ﬁ%ﬁ%ﬁl' 30 13. A computer-readable medium provided with a

u
computer PIOGFAMESSPOT AL Lt 2.

e for values of said antenna signal below a predetermined threshold level (TOP), only said
5 second automatic gain control stage may be active with increasing second attenuation
factor with increasing values of the antenna signal;

o for values of said antenna signal above said predetermined threshold level (TOP), said
first automatic gain control stage is active with increasing first attenuation factor with
increasing values of the antenna signal,

10 wherein said arrangement comprises a processor (16 16") arranged to carry out a method of
calculating said antenna signal strength (X) after having read said computer program product

in accordance with the following steps:

(a) establishing whether or not said first automatic gain control stage is active;
(b) if said first automatic gain control stage is active, increasing said predetermined
15 threshold level (TOP) to a first new threshold level such that this first new threshold

level is equal to said antenna signal strength (X) and the first automatic gain control
stage starts to become inactive, and calculating said antenna signal strength as being
equal to said first new threshold level; if said predetermined threshold level cannot
be increased to said first new threshold level but only to a predetermined maximum

20 level, then, calculating said antenna signal strength as being larger than said
predetermined maximum level;

() if said first automatic gain control stage is inactive, decreasing said predetermined
threshold level (TOP) to a second new threshold level such that this second new
threshold level is equal to said antenna signal strength (X) and the first automatic

25 gain control stage starts to become active, and calculating said antenna signal
strength as being equal to said second new threshold level; if said predetermined
threshold level cannot be decreased to said second new threshold level but only to a
predetermined minimum level, then, calculating said antenna signal strength as
being smaller than said predetermined minimum level.
30
13. A computer-readable medium provided with a computer program product as

claimed in claim 12.





