2087182 RF-input stage The invention:-relates to an RF-input stage @
coqmpriging a field effect transistor in a grounded source circuit '
confi‘guration; the -gate electrode of which is connected to an aerighd b
vi a,.a: frequency- dependent/S coupling network and to ground via a rzyiéé??f 2
Such a stage may be used in T.V.-receivers. Such an RF-input stage is

di sclosed in United States Patent Speci fidation No. 3,482, 6167. The
frgquency ,dependent coupling network of the 10 prior art RF-input stage has
infer alig fo ts f ?tl érreallze an inpedance transformati on between
thé’lowmrp'ed O‘F@ y 75 [err] ) aerial input and the high

| npedance (apprOX| mately 3k [err] ) input of the field effect transistor.
Such a transforfation of the inpedance can only be.realized in a
satisfactory way for a conparatively narrow frequency range, for exanple to
the order of 2 to 3 TV-channels. In order to enable signal processing of

the TV-channel within at |east one TV frequency band the known,

conmparatively narrowband.filter element j a t e o] [ ctlon

The frequenty=dependent ¢ epI |nv°rf’1%’t%r?ejf%%ér)lga sog{s}girﬂ\;ejs' ?u% rgg&lg

gi ven channel cwipgdisine ¢ rftﬁkﬁerﬁiﬁ%bn%%ieﬁaal fneat E‘E°B&ﬁ&ﬂa§§ur°e

characteri SUl @rdd 1d Qf&?ndﬁm %&b@'éﬂgcﬁﬁbwrkfl &hh@ﬁdﬂd with the
said resistor. At s% resi st ance %f val yes, t he % gnal Iosg t hr I%the
resistor may IRAERRELRH (T ARAF g’e“p'é Y3 2 RECIPGRET TPSPRE SR Y ati o
of . the RF- |hthio\quagfg dectrwade sand hto eém@dlucauabspsaorkcémm @ stage .
resistance is gs¢ é@t{}g A d Qe Yobtg, general Iy higher than the

i nput mpedance of the ffect 30 transistor. As the prior art
coupl ing network reali zess‘b"’éo%ﬁbamﬁﬂ-’&ﬁﬂj phpge Fﬁp@&éﬁ&@sff’ar’r& FrddE%n it
nﬁy happen States Patent Specification No. 3,482,167.

' The frequency-dependent coupling network of the

B prior art RF-input stage has inter alia for its function

to-reélizg an impedance transformation between the low

impedance (appfoximately 750 ) aerial input and the high

impedance (approximately 3k fn ) input of the field effect

transistor. Such a transformation of the impedance can only
Js be realized in a satisfactory‘way'for a comparativeiy
nafrow-frequency range, for example to the order of 2 to 3
TV-channels. In order to enable signal processing of the
TV-chanﬂél within at least one TV frequency band the known,
« comparatively narrow-band filter element is of a tunable

2q construction. The frequency-dependent coupling network

e

then also serves to provide a given channel selection.
In order to somewhét'equalize the bandpass
characteristic, the frequency-dependent coupling network
+ . is loaded with the said resistor. At small resistance
25 yalues the signal loss throﬁgh the resistor may become
particularly large, so that the signal-to-noise ratio of
the RF-input stage decfeaées.'Therefore,_in actual practice
.this resistance is éelected rather high in value; generally
higher than the input impedance of the field effect
3 transistor. _
As the prior art coupling network realizes a

comparatively large impedance transformation it may happen



cross-nmodul'ation, even at a very snmall noise anplitudes. In addition, the
tuning of the" frequency dependent 5 coupling network nust be accurately

| ocked to the tuning of the local oscillator of the TV receiver in which
the,known RF-1 nput stage is used. Cogsequently, It is rather costly to

real ize the known RF-input stage. It s an object of the invention to
provide a RF-~ 10-|nput stage ,of the type defined in the preanble, which on
t ¢ one ¥amt nohspcsignriscatnithe poriedstinnnt weskhsimiamhi ch on the

ot her hapfpérRio¥en1pr PALEei @Fosisimdaudlatd oif, SEICEt Cd OBSTyDSHARLI ON, NBYy
be obtaine t han %h the prior art RF-input stage. According to the

i nvent i di® ﬁcﬁmgﬁg Fﬁbut stage is characterised in that the resistor has
a val ue such that Theafddddency thepdnadne clpihef requenky+dependendt ed
with & re&hsﬁhgnnta%%&\k m«s@ me a%%walftﬁg&é& £ONPRE panifgan aerial

signal source o nor e 2 saj d-resi stor fornsein
conj unct PHnthet hoepd Bﬁfﬂ&ﬁaﬁﬁﬁéﬁgh&§ﬁﬁmqfﬁ???%ﬁﬁﬁwﬁ&'ﬂ%b dBR® coupling
net wor k nﬂowﬁpnﬂamnpuwhlsd:hgies isulinleant iGdrgeupretlyp Lheisnpathaee at which
t he noi 5808951% !"g igf tthe hehd g{rteﬁb’&{ agﬂ or is at its mninmm

et Wor

whi ch frequen & nt couplrtng™n es 25 a fixed bandpass
filter having a -bdkddisdem wﬂﬁmfemﬁ)rﬁdm%v?!h‘éimﬁ% proyide| avREron

fr equencaznpmheswagenbm&h@h%mﬁ@‘né&lem affe t pRéahbte PPIhIUA bAPEdance
for noise. of af %ﬁa ﬁ%mst‘% é'(f) hat 1s toaa‘é?_that S|g:rt1al
soburce i 8d8ﬁ8e B i RY ofest 2@ MePPEC

transi st which gn ithe mtmemjmamhslnmmm properites; imber alfé the input .

' rrpedancgso;etsggcttl %'x%s%f-ﬁn%%ultafﬁrb% Sty 54 0 {RIHNBE Eﬁéﬁ”h@ﬂe%h%' cation
NG. 1, 265, 240 It i known that in
 prior art F—1nput stage. -

t hat noi se signalsiat the aerial input result in an inpernissible large . @

15 According to the invention, such an RF-input stage is
characterised in that the resistor has a value such that the
frequency-dependent coupling network is terminated with a
reflection factor when the RF;input stage is connected
to an aerial signal source of not more than 2/3 whilst

W sajd-resistor forms in conjunction with thé'output.impedance
of the frequency-dependent coupling network an impedance which
is substantially equal to the impedance at which the
noise contribution of the field effect transistor is at its
minimgm which frequency-dependent COupling'network comprises

%5 5 fixed bandpass filter having a bandwidth which encompasses

the whole of a television fréquency.

The invention makes use of the fact that the
- optimum impedance for noise of a field effect transistor,
30 that is to.éay that signal source impedance at which. the
noise contribution of a field effect transistor is at its
minimum, has a value which is at least'half the .
input impedance of the field effect transistor. From German
Patent Specification No. 1,265,240 it is known that in
B that event an optimum, reflection-free aerial connection of
the RF-inpﬁt stage as well as an optimum impedance matching -
for noise qf the field efféct transistor can be obtained by

a proper dimensioning of said transistor.



t hat event an‘optimum reflection-free aerial connection of the RF-input
sttage as well as an optimum inpedance natching for noise of the field
effect transistor can be obtained by a proper dinensioning of said
trafsi stor. 3 The invention is based on the recogni.tion of the fact that
at said dinensioning of the resistor and the coupling network the lLoss in
signal -to-noise ratio is indeed | arger coRpared to that of the known

RFi{i hput 5 stage due to the snaller resi stance but that the noi se
coptribution of the fiel effect ;iansi.stgr tdse f LS Now Si r% |canttl1§/h ]
| e$$ than i the known c THER“ERB HBaSBFE R7a %‘oré'anc Pt the
invention is uBsecl tlhett@ta:baiadldemenﬁﬁ-phbnm orf d?lhet e spE-toyput andigihes 10

at most as eq”@%& 1k lﬁégﬁoﬁﬁ thHet REsB AT §%BaREﬂduﬂﬂi§35¥E%i&WE§e t he
val ue -of said reS| stor and the mgedance transf ﬁ?gl rrgﬂl the coupl i ng
t

network are colRieRtbrygeEscompAred, ko that; o SRR ages:
Firstly, the bﬁ'ﬁ’d@ﬁsauél tbethef sinhAlbregecictante Geperihat twoupleige

net work may be dezxb r ty

tune it when used §+{@L%%f rgg %gc{‘%s&% teﬁ%ctth%ﬁsgqs}edr}gy s%ecoél‘gl Yy,
t he vol t age ga#im*fi-h%ntbnpﬂ-ﬁﬁg shan ddr Fhes kneym Gaseran in the prior art

case, so that the 20 senghéhVith¥ mealree isl erwoi»dund‘éﬂm f1s ot fon
pro- duce crosje?nodul at i creases respect. s

, .d . t hi .
stage may have*?hBs9%y ueggf t?ﬁgir 8?3?&&2’@“@" Z’"tté'r n e % e ﬁﬂso’f‘%‘tlgp?/% gets
of the out plt awpeesthoas cfquald ¥ rasUenge depdmidie EaUOI] ag'tnaanputZStage,

Thirdly, the caﬂ?f{aa%hxewlhewoeeehiha%elw l&RE fH m&h@é a@f@ﬁést ic
SS

of the bandpa ter to a |arge extent, so that -the Slsg:.cf‘ %nl) ude and
Consequently tfermation of the Coupling network are con era ess.

- _ This results in the follow1ng advantages:
' Firstly, the bandpass filter of the frequency-
.“ 'dependent coupling network: may be a simple wide-band filter,
'~ so that it is not necessary to tune it when used for TV-
frequencies within a TV-frequency band.
_ Secondly, the #oltage gain of the coupling net-
~ *work is smaller than in the prior art case, so that the
20 sensitivity to noise signals which may, for example, pro-
duce cross-modulation, decreases. In this respect such an
RF-input stage may have the value of the resistance greater
than the absolute value of the output impedance of the
frequency-dependent-. coupling network. ' .
25 ‘Thirdly, the comparatively low resistance equalizes
the pass characteristic of the bandpass filter to a large
extent, so that the signal amplitude and consequently the
quality of TV signals within the pass fre&uency band can be
kept constant in a simple way within acceptable limits. In
30 this respect an RF-input stage may have the bandpass
characteristic of the frequency dependent coupling network
with an attenuation variation of not more than 3 4B over.the

frequenecy range of the given band.or bands of frequenciges.

35



quality of TV si gnals within the pass frequency band can be kept constant Lé
in.a sinple way wthin acceptable limts. In 30 this respect an RF-input °
stage may have the bandpass characteristic of the frequency dependent
coupling network with an attenuation variation of not nore than 3 dB over

t he £y equency range of the given band4or bands of frequencies. 35 4 The
invention will now be further described by way of non-limtative exanple
with reference to the acconpanying drawi ng. The sole Figure of this draw ng
shows -ar--RF 5 i NputTré ageveAt8680LURACRW bl tfhh%th@ier&és%idb%&wpys' ng
field eff"eact' éfaxQSiS%{”f éFETé 26 and 33 %f the MOST- tetrode type, the
respecti VB ¥ i PotPYAT 618t K EF508%BIPHA; ¥ thr T edfsmedceed B aerial i nput
2 via fr eapeenpenisingddneawingpl i ng net works 12-23 and 30,31 and also to
ground via 10 res'sfﬂéssgfe_ﬁ?gﬂ@bcBfa@ﬁigaﬁgkb§¥@£%§éaénéi1§¥ hi gh

frequeRcy, and 32, respectivel ‘The respective se gat e el ectrodes of
1 E:

the FEI' S-BRUY fitage in a5aerdanes wakhr shej Apyeationaneompmrigingpl ying an
aut omat i figeld eDfvctl tBagshbtbpst (PERY- Répahastiagerl thEheodmi n el ectrodes
of 15 thegéefdde St angy 33 c o _the auytputs 3 and, 4
respectivel%, of e°hp?ﬁ‘§pﬂ?£§?§§§0§n§§?ﬁ§ 33Pc§lie°§&°rdg°cfes° ar$tHhnect ed
to groun®Foretppctedgtienty serisdpaspusr @ ¥lagfdeqiencysyianenddnt These
solurce el enip DS ﬁée‘é&ﬁg mnggcaﬁgesgg,gqum raq_lrsrg P,QJ %I%,ﬁ{&jp_‘%%/i a f
vol t aggp di viders : n 5 , _respective or the ap ation o
a source%g?)geiir%%%ﬁ% %%Tt%ée?g’rﬁdlé ??sqaaﬁeiia p&RddTtoTsufian it work 12- 23
conpr i sesf%le%fnmmg?f i Feepet2ivéliror Thel eeisipes tive Fegiald gdtdli n a
frequencye hedigr Gde £ POF O¥hEBFRTYs486! @nd 33 are coupled to control

& inputs 10 and 11 for applying an automatic gain control

signal to the'RF-input'stage 1. The drain electrodes of

these FET's 26 and 33 are connected to the outputs 3 and 4,
respectively, of the RF-input stage and the source

5

electrodes are connected to ground for high frequency yvia
capacitors 27 and 34, respectively. These source electrodes
are also connected to supply terminals 5'and_6 213 voltage
~dividers 28, 29 and 35, 36, respectively for fhe application
of a ‘source operéting voltage.

20

The frequenc&-dependent coupliné network 12-23
comprises a VHF-bandpass filter 12-14 for selecting TV-.
o signals within a frequency band of approximately 45 to
' 25,300 MHz (VHFI and VHFIII) and suppressing TV signals located
o at a frequency corresponding to the normal TV intermediate
frequency (38.9'MHz). To that end, the VHF'bandpass filter
12-14 comprises a cascade arrangement of a low-pass T-
filter 12 connected to the aerial input 2 and having a
cut-off frequency of 300 MHz, a high-pass filter 13 having
a cut-off frequency at 45 MHz and an IF band-stop filter or
" trap 14 having a resdnant'frequency at 38.9 MHz. The low-
pass T filter 12 com:rises'two equal coils 39 énd 40 provi-
ded in the series branch and a capacitor 41 in a shunt

30

35 .
~ branch which is connected to ground. The high-pass filter

13 comprises a capacitor 42 provided in a series branch and

coils 43 and 44 provided in shunt branches which are connec-



25 300 MHz (VHFI and VHFI11) and suppressing TV signals |ocated at a
f requepcy corresponding to the normal TV internmedi ate frequency (38.9 Mz).
To that end,  the VHF bandpass filter 12-14 conprises a cascade arrangenent
of a~-owpass T- filter 12 connected to the aerial input 2 and having a 30
cut-off frequency of 300 MHz, a high-pass_ filter 13 having a cut-off

frequency_ at 45 MHz and an | F band-stop fPlter or trap 14 having a resonant
' fr_equenc%jL'at 38.9 M—Iz The low pass T filter 12 cooprises two equal coils

39 _and 40 proy #,_Q,%!{Ha I p Qr 4l in 35
br'é%ch whi ch |s conn ct to groﬁfflﬁaq%hﬂf‘fﬂeéagg ?81"% %73 & gﬂggg'stla
capaci tor 42 pConedate 45 sdt@es branch and coids 43 and 44 provided in
shunt branches vvlh: ch agm&mmznd-&sedﬂip'g/&wﬁmhThls E]Enli;teal%etlilzkﬁr 14
conprises a p net wor apd-pass_filter is
connected to- tq:%’% fﬁr s’tlt i;c t?%%%e ?fT ﬁ]é @Zggv &332 FEARPEPRBRIN™S
filter 15-23 mmzcaww smi@hmzbew/emwgweeeewzmmduvH|5|8| MHz )

(174-272 NVHz) m@@ﬁfmfpf-fmmﬁg p‘mé er 15-23 conprises a coupling el ement |
15 which conprises a c ch |s connected between the IF-trap filter

14 and ground, and a 1 rixAnjiormation HBluer f prRdeqOoMRTEALS Pel :
therew th. Theoupiiog cshwmett 0N5 bdiisincomprises d7colilellrh- whaghf st er 14

A ey b haC dind e Al BeldbarTiRe HLARLICRK £8x 1] LACCGRBRELST MNP 22

T- net wor k ]l? 18 and a serles arran tor
coi | 20 to 't héers efarl-oetyreniy %T’é?r*}rmnswé FETPQBaééeAelthea‘nghbhe
¢omon j unct i @hefcdnidfori eSomidEticid Bétwedn The Lot WYL K the- IP-¢eapy i ses

tMD coils 16 %qié% 14 and’ the capacitor 48 of said series LC-network

& 48, 49 is connected via a T-network 16-18 and a series
arfangement of a coupling capacitor 19 and a coil 20 to the
gate electrode g, of the FET 26 as well as to the common
Junction of the resistors 24 and 25.

The T-network 16-18 comprises two coils 16 and 17
- provided in a series branch and a capacitor .18 provided'in
‘a shunt branch which is connected to ground. The
junction ‘between the capacitor 48 and the coil 49 of the
series LC-network 48, 49 of the coupling element 15 is
connected to the junction of the couplihg capacitor

20

19 and the coil 20 vié a cbupling capacitor . 21 and a switch~

@

ing diode 23 which is connected in the pass direction. The
anode .of the switching diode 23 is connected to a switching
» . terminal VHFIII through a resistor 22.

25

_ The resistors 24 and 25, which are connected in
- parallel to grcund for high frequency, form in conjunction
with the ipput impedance of tﬁe FET 26 a terminating
.impedance for the frequency-dependent coupling network:
12-23. The parallel value of these fesistors 24 and 25
has been selected such that on the one hand a termination
of the frequencj—dependent doupling network 12-23
is obtained. at which the signal reflection is acceptable.
The voltage standing-wave ratio (V.S.W.R.) may then be,
for éxample, 3. On the other hand the parallel value of

resistors 24 and 25 in combination with the said output

30

35
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provided in a-séri'es branch and a capacitor 18 provided in a shunt branch@
which is connected to ground. The 20 junction between the capacitor 48 an

the coil 49 of the series LC-network 48, 49 of the coupling elenent 15 is
connected to the junction of the coupling capacitor 19 and the coil 20 via

a coupling capacitor.21 and a switché ing diode 23 which is connected in

t hevpass direction. The 25 anode of the switching diode 23 is connected to

a switching termnal VHEIIIl through a resistor 22. The resistors 24 and 25,

wWhi ch—are %ﬁ‘?@&%"d the frequercyrdepentdept rgupiiaguastyorior min

conf unct i crusti tHe tahe eyt smebm&eaniyt 8quiET 36 thet QRN MBiHd

| npedance uﬁng de oupl ng net rk 12 3. The parall el
val ue of t see reS|stor ﬁF df a‘(';b:'ggn!tse &t ed°s IBR A% R he one
hand a t emdich ithe gtoism q%ﬁn:eweyimpeﬁdéhe EBEpRAng snatimdmall2- 23 i s
obt ai ned, T sMHedute, Sdﬂnﬁéaéef%@%wﬁabsaaceﬁat ghle. eIQ%t‘fQ:ldeanbth

er-

st andi ng-wave_ rati o &E/ may _t hen exanpl e

hand the Pkr ZPEeFEFarle &P PBSF'E‘PE?@“EQ %ﬁcksngnwk%ﬁ%a??%ﬁi’%@}?t he said
out put sGgnajedeafitectiionhatf aem:enoyeﬁlemandoﬂse cedptr figutitdns K tast be
at | east | equ pt lan f_the PET 26,
that 1s ¢ S¥olndfle Seaietd A8 18 kiGwRP LANROPLEE P RENEE sidiites o6
i s mini na"® "Prﬁjs" ES 1&? 162511t 8- atheapmRiitndegefe tieect r ode of

the FEW 2@ efilecied npigieall ei srehalf nghad aahpamtaaeearahhe Fogwalra ef | ection
at a |ow Querald, naide &%iéi?&’%wﬂ 2L _BaTholnpbn® tRBS varly 'k <O

the reflectlon at sald sta wave fa
anpl i t ude tdye t‘?&”ﬂﬁ?’éfi%c’fwgl times|as h&#*‘gﬁhesam;lel pbdo luftet valfusr war d

§lgna|. Sw@qﬂthﬁﬁfﬁﬁtClhééﬁéﬁﬁéi&?dtﬂgeﬂréaﬁeﬂ@&uaeggndent coupling
network 12-23. In actual practice, the value of the
j5 resistor 24 is : 1.3 k.. and the value of the resistor
25: 3.9 k& , The parallel value of resistors 24 and 25
is consequently approximately 1 KQ , i.e. approximately
three times the absolute value of the output impedance of the
couﬁling network 12-23, The input of the FET 26 then "seeé"
20 a source impedance of approximately 250 , causing its
noise contribution to be very low; Although because of the
impedance ratio of the low parallel value of the resistors
24, 25 and the high input impedance of the FET 26 only a
small portion of the applied sighal power is applied to
v 25  the FET 26, the effects of the signal'reflections resulting
' from this power mismatch may be ignored because of the
rather short connection as regards the wavelength between
the jupct;on of the resistors 24 and 25 and the gate-~
source semiconductor junction of the FET 26.
30 On tuning to a TV-channel in the standardized
VHFI frequency range (47-68 MHz) a positive voltage is
applied to the switching terminal VHFI. This causes on the
one hand the gate electrode of the FET 26 to be brought
to a positlve opera ting voltage via the resistors 24, 25
3 which function as a voltage-divider and on the other hand
the switching diode 23 is rendered non-conductive xig the -
coil 20. The VHFI-signals are then passed from the aeriai
input 2 to the gate electrode of the FET 26 via the VHF-



the resistor is three tines as |arge as the absolute value of the output (251/
i npedance of the.frequency-dependent coupling network 12-23. In actual
practi ée, the value of the 15 resistor 24 is : 1.3 k[err] and the val ue of
the resistor 250 3.9 k[err] . The parallel value of resistors 24 and 25 is
consequently approximately 1 Klerr] , i.e. approximtely three tines the
absol ute val ue of the output |npedance of 4t he coupling network 12-23. The
|nput of the FET 26 then."sees" 20 a sourge I mpedance of - approxi mately
QdLerr] , causing its noise contribution to be very |low. Although because
1

he i rrpe.darlsaudﬁaw pi1the hawihyr ahleclovdludgofe VdiRtesi Siic RAde 25
'and t he high | QPeggngﬁ of the FET 26 only a small portion of the
appl i ed signal %N@? s applffed to 25 the PET 26, the effects of the signal
refl ections resulting Feonthai sigoadr freqmenci epairhthey iGN tange sthef

the rather shoggigfopgegsi eaba%aaeqa&% bhaneae | Qnaidl Petse eghd hegaincti on
of the re3|§tors 24 and 25 ate- source sen1conductor unction of

the FET 26.° 30°oupling "iﬁ"‘ﬁﬂﬁu Hé £8TRs T e FHSAYSRE %t § fzed VHFI
frequency rangpaf«#¥168 mebhe&wpuklﬂﬂueh@ohmmyhliszqqﬂn&ntéd)tdmgzwmndhing

term nal VHFl .m[fi 5e58HSAE 9£1e11ﬂ‘3n‘8 eoga%ltsh%a@l@ & 9106, l’i"? Ffér 26

to be brought to a positive 0O eratlmgﬁvo tage“via the resistors
whi ch functi or*@seRPeringsedy. 196 MErd gﬁqlﬁ9qﬂyﬁﬂgfﬂ%ﬂFﬁﬂﬁa¥ﬁm$%ﬂ?ﬁ%
di ode 23 is renétscgdomewhatndschi Yaltier it Gal Ic&Q]mBuafHﬁhﬂngmés are

Lhen passed  ggu ) npeaghlaokyl RYbed vl NS O Sl FLINEL 14005 TuE Via

tcthe VHF- e coupli ng e ene and
el.enent s 16-20¢°FB11FBeeéPgﬁaW fPqueN@ﬁeQﬂQdQﬂkpanﬁlyrQﬁuﬁﬂt#@P%@##CQQ is

iubstantially fr&8h8fbriahtibh! net¥olrka!l With the impedance transformation
effected therein, the signal impedance at the output of the
IF-trap filter 1k, which is substantially equal to the
15 aerial impedance, is transformed towards the output of the
'frequency-dependént ¢coupling network 12-~23 to approximately
1/3 of the parallel value of the resistors 24 and 25.

' " The VHFI selection from the VHF frequencies from
47-300 MHz at. the output of the VHF bandpass filter 12-14
is mainly carried out b& means of the capacitor 18 and the
coil 17 of the T-network 16-18.

' On tuning to a TV-channel in the standardized
VHFIII—freQuency range (174-272 MHz) a positive switching
voltage is applied to the switching terminal VHFIII,
whereby the switching diode 23 is rendered conductive so

' that the gate electrode of the FET 26 ié,brought to an
operating voltage via the resistors 22 and 24 which

20

25

function as a voltage~divider, and the switchihg diode 23.
The VHFIIT signals'are then passed from the aerial iﬁput
2 to the gate electrode of the FET 26 via the VHF bandpass
.filter.12-1h, the coupling element 15 and the elements 20,
22 and 23. _ _
For the VHFIII-~signal frequencies the T-network 16-
18 provides a high input impedance while the coupling element

30

3 15 functions as a high-pass filter for this frequency

'range. Apart from this selective actioh, the coupling
filter 15, or more specifically the coil 49 thereof,



5 coupling elenment 15 forms in this frequency range a parallel LG networku
47, 48 which is connected to ground. The resonant frequency of this :

paral l el LC-nétwork 47, 48 is approximately 100 MHz. The coupling el enent.

15 indeed acts sonmewhat as a filter but in conjunction with the 10 coil 16

and the capacitor 18 of the T-network 16-18 this coupling elenent functions
predom nantly as an inpedance .transf®rmation network. Wth the inpedance
transformation effected therein, the signal inpedance at the output of the
I.F-trap filter 14, which is substantially equal to the 5 aerial inpedance,

| 51 ransPEFRERLLSRESIS™ ROTOIARE G R 1 PRe L8Pty - 3R pBHEBRESBBEHI | ng

net wor k t2ansfoemathiiony tiec|ssgral aimpddames adbt etheatHRINL shegnagsi stors
24 and 2% ElL . sel ect t he.. r | es - 300 MHz
at.the ogfp-&?%ogutth’éﬁ\ﬂft}!én%ggal'rsggal‘é]t%%% 12936%95 nﬁ%%fﬁgk f(E%‘r’"rglged out by
.neans of feie tbdga I I Franpanny cangd rtovarde thecensPrtiefigheOn tuning
to atIV-QB@Q?%%&?Idd#ﬁ#ﬂéﬁﬁkﬁdﬂﬂﬁih%fﬁ%é%??Eeﬂ#fﬁEYtBa?991§$Zf-saélPTE)ZS
positive_swi tching voltage i ied 1o the switchi erm.n :
Wher by BRETSHAABTANY doue St pernii el TaRitcoryEls o PRAP TPRE gat e

el ectrod@sonich@5:-ET 26 is. brought to an operating voltage via the

resi:stars 22 angped shddeddAGd hdent YOLHPHRzth¥td6rk 38 BRe sw tching
di ode 23. ,The VHEI 11 .si%%al S arel%tl?len passe{(,j fr%mthe aerlgal ?nput 30 2 to

the gat e ¥Bf&@Esr ffe MFRHIRNSER D RS of PTREVURE pafiOPRES tiPAt dRe188F42) he
~coupl g imperte® thb tarel geise ad beetired&Oof 22hanNBER23330compeiskeBl | | - si gnal
frequencies.the T-netwar | - | des hi ' | ance while the
coupl i nghe?_%%gﬁ?l% ?\é\@%ﬁ%g %%ghggﬂé&ﬂ%g%-'pg‘@sgg# 1 re'*ég)%tiﬁi s frequency
range. ‘ApRpProkipatehys4580| MHe Jrdaet tornsiormabion il v (¥ 15, or nore
speci fi cakkr¥nbBa €Ai badBalibetRefewith and connected to the gate

_ electrode of the FET 33. '
I T o
. Two equal value capacitors 50 and 51 are provided in
'a series branch of the high-pass T-filter 30, a coil 52
" being ﬁrovided in the shunt branch which is connected to
" ground. The t:'ransforma.'l:.:i,on filter 31 comprises a coil 54
2 connected between the high-pass T-filter 30 and a grounded
_capacitor 37, and a coil 53 connected between the high-
pass T-filter 30 and the gate electrode g4 of the FET 33.
" This gate electrode. of the FET 33 is connected to ground

Lo via a resi_stof 32, ﬁhile'the junction between the -
25_. coil 54 and the grounded capacitor 37 is connected to a
& o sv‘_:itching terminal UHF via a resistor 38. In conjunction -

with the input impedance of the FET 33 the resistor 32
" forms a terminating or load impedance for the frequency-
_dependent coupling network 30, 31.

30 .. On tuning to a TV-channel in the standardized UHF-
frequency range (470-854 MHz) a positive switching voltage
is api:lied to the switching. terminal UHF, as a result of
‘which the gate elecfrode of the FET 33 is brought to an

B operating voltage via the resistors 38 and 32 which funce
3_5' tion as a voltage~divider. le1 the high-pass T~filter 30 the
UHF-signals are selected from the aerial signals applied )

to the aerial input 2. By means of the transformation



8 acconplishes in conjunction with the coil 20 an inpedance transfornatioé}ié)
t he signal inpedance of the VHFIII signals at the output of the IF trap :
filter 14 being transformed for this VHFIIIl frequency range towards the
outptt of the 5 frequency-dependent coupling network 12-23 to at |east
approxi mately 1/3 of the parall el val ue o the resistors 24 and 25. The
frequency- dependent coupling network 30, 31 which, -as nentioned in the

f gfggoi ng, connecting the aerial 10 input 2 to the gate el ectrode of the

PET 33, conpr Y/ quency at -
a r oxi mat gy%%w a tl‘%;lgjf %??%?lgg *? %ﬁgg?%gdeggl n cascade

t her ewi th and Wﬁé@tﬂlﬁfﬂdt ok etle ctatuweleobf thﬁerFE#'sBSr Ire dHdA

val ue capacit Qfe%ui&sarid; Sn A€ NSOV C&:dcéﬁtabﬁsrrsslb&aﬂeh-%ebheemh- pass

- T-filt 30, 52, bei ded th t h_whi

conlnecte(rad to 3 %31?61 %1 3 n%n@? O'%/‘erh‘fe’f '%en??’llgﬁ? u€°38 fn‘%sggtlggfaﬁ %034%0
connect ed l&ethﬂamdﬂ@rm ratiétes BBemnd.aTheouwmdddtoxpd&i ter 37,
and a coil 53 gQueae E:h%dhg‘é%"‘%g%a%t@ nggoxﬁﬂﬁﬁei-yféaﬁ§i 80 AoGrtbmdate

el ectrode g[err] of te electrod the PET 33_is -
connected to d‘#‘tﬁnI‘R!’t\}i“&““anPé§iest16‘Pe§2n°ﬁhPﬁetbﬁeFF'En§§r ontBRt et he 25
coil 54 and thaely oFedad approxiaatdly theospeginanl foisesimpedamce t=sni nal

UHF via a resi 8. In con t. t ce of the FET
33 the resi 5%38'2 %(?r éP#it%%%’%ﬁl% Qﬁoggrlk?rg*e%%%gg ?%‘? the fre uency-
dependent d upI i ng net@l@&!?agtic% embO@hm?Bﬁl ag theacivesdnide FET e
st andar di zed l:!ﬂ:mId ew;ye IMOSIFET 4¥8t 8846 ¥HaY 8hBO%ibleV BFS Wi1I0C lAndd

veltage is applied to swW tching,termna F, .as _a_re t whi.ch t-
gate el ect rodg:l{ﬁ st‘ﬁ‘ét é’f%é‘br gﬂ?stﬁk\aﬁ%pgﬂfi R4 3§%t‘a eweé"el"}?é'
Fesistors 38 ampl3fyeshilad fthe-following valuess
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35 tion as a‘voltage-divider. In the high-pass T-filter 30 the UHF-si gnalU
are selected fromthe aerial signals applied to the aerial input 2. By N~
means of the transformation 9 f'kl-{)er 31 the signal inpedance is
transforned to approximately 1/3 ok Yhe value of the resistor 32. This
results in an at |east acceptable reflection-free term - nation of the
frequency- depengignt goupl Lng, ngt wor ,e3l. 5 The standi ng-wave ratio is
t hen 3. Thet-res-%gtorﬁ:%g?ig\ go‘gerxté %vg a val ue approxi mately equal to
fouf times $he-Bptinlmmoisé" i ipédaficé of* the FET 33. The FET 33 then
"wtes" apprdxi mately the opti num noi se i npedance so that its noise
contributi o is8partPcF af) VIR IR ] K In a practical enbodi ment of
the circuitkthe FET's 26 and 33 were MOSFET-tetrodes of the type BF 910 and
the switching diode 23 was of the type BA 182. The el enents enpl oyed had
the following W& ues: 15 20 25 30 35 10 [err] A 12 V switching and
supply voltgge gas enpl oyed. For thg setfing gf &he operating voltage at
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of the FET 26 in the VHFIIl node the voltage drop across the switching <iEEi/)
di‘ode 23 was al so taken into considera- 5. tion. Oning to the capacitive
charagter of- the input inpe- dance of the FET's 26 and 33 the | oad thereof

on the respective frequency-dependi ng coupling networks 12-23 and 30, 31 is

not negligibly low The parallel value oftthe resistors 24, 25 and the

i nput i mpedance of the FET 26 was approximately 1000 [err] , while the

parallel value of the resi.stor 32 and.the input inpedance of the PET 33 was
appr oxi mat eky-A78R [ergqitdsing and asupphyt VodtgepowsshbempiloyedserERE a

?:f”f erent t r eqwthﬁe@et&fuwgt Ber Ef&f@fébe&ﬁtih@ G%QEQQQQatVaMQe rgdtd ewl:ﬁﬁxwpl y

e invention ere afeflectio i chen

required (V.S RE %f)FFﬁe362b tﬁé gﬂﬁ?f%gm%e EhiqMﬁgt%é% 0 31 nust
be term nat ed adztdss tlesi switchingl dbodhi 2B wasoalbbetakenhandoe@masﬂdmmﬁe

absol ute vajues gl t&m%twttwv Hp0pee10b LHERECSRUPLNGHICLIRAIES 13RO

t he ot her hand 1 east ppr oxi me; tw ce
noi se- source-é?ﬁﬁ%ﬂ e nTET be 26 %ﬂ@ BﬁeFBeeFPééttPPEﬁ§FéP€r§h§6 and 33,
respectively. ﬁébﬁ&l@tﬂﬁéISffblﬁﬁéﬂeyshéﬂenahhg 04 plaARE file thvoTisl I z-:z::a and

resi stance valye f r. men f i g/ 2 and
for the resist ég{ #Q g?dé% §$£igoggrer?Fg p%??%l%i tahls results in
an optinum povessistens B+a gﬁeayérthessnph@wemopde@@er9f theh FET 26

si gnal -t 0-nW Sgad 3 ﬁsﬁﬂasbwaudobq&l st Qhdiel ftnien paediznaal vtemfee\mt h a

ESWR gt #«%’2#%17&?“ﬁgneﬁvaﬁae%ﬁfag&%k%%%' @ Lo B RED 31 feee
par al | el arrangznemx1métehr T80kt ors (24, 25) and for the resistor 32 in
t he enbodi mrent shown. The noi se contri- butiton of the overall RF-input
St.age is then con5|derably | ess than in-the cases described in the
f or egoi ng. i :
15 _ '
' It is alternmatively possible to observe a
‘different reQuirement'with_respect_to the standing-wave
ratio and to apply the inyention thereto. If a reflection
coefficient equal to zero is required (V.S.W.R. = 1) then
'20 the coupling networks 12-23'and 30, 31'ﬁust be terminated
with a resistance value which is on the one hand equal to
the absolute values of the output impedances of these
coupling networks and on the other hand at least approxima-~
- tely twice the optimum n01se-source-31gna1 impedance of
E 25 the field effect'transistdrs26 and 33, respectively. In
the construction shown this requirement results in a
resistance value for the‘pgralleljarrangement of the
resistors 24, 25 and for th§ resistor 32 of approximately
500£. . Although this results in an optimum power match
30 a greater loss, however occurs in:the_signal—to—noise-
ratio through said resistors.
If in contrast-theréwith a-greatef reflection is
allowed, for example a reflection of 66 2/3 % (V.S.W.R. = 5)
then a resistance value of 1.5 kﬁl.may be chosen for the
parallel arrangement of the resistors (24, 25) and for

the resistor 32 in the embodlment shown The noise contri~

35

bution of the overall RF-input stage is then considerably
less than in the cases described 1n the foreg01ng.



12 CLAIMS: - 1. An RF-input stage conprising a field effect - transistor in a 1ﬁj
grounded source circuit configuration, a signal electrode of which is .
connected to an aerial input via a 5 frequency-dependent coupling network
and to ground via a resistor, characterised in that the resistor has a
val ue such that the frequency- depeng nt coupling network is termnated with
a reflection .factor when the.RF-inp stage is connect'ed to an aeri al
S|gnal source.of not more than 2/3 10 whilst said resistor forns in
:unction with the output inpedance of the frequency-dependent coupling

work an i npedance which is substantlaUImmﬂHﬂm“ﬂut” i npedance at which
the noi se contribution of the field effe ,m its mninmum
~whi ch frequency-dependent 15 coupling net work mfri §es* a flxed bandpass
filter having a bandw dth which enconpasses the mhole of a television
frequency band. 2. An RF-input stage as clainmed in Claim1, characterised
in that the value of the resistor is greater than the 20 absol ute val ue of
t he out patAimspdance of the frequency dependent coupling network. 3. An

RF-i nput stage a | m | or char at
frequency- degen C§€0ﬁ§ 'hg Q%q 3?%5 3%f§é%ﬁE&F§tu%5 s&ﬁ§°Fts
out put afR2% 9ﬁ9%@@ﬁ@eSQ¢€@%fQﬁ#ﬁﬂitn?Qﬁfnunrahmomnthaﬂlbnaé tines. An

RF- i nput e 566€L0d6 6f aiiEch isNYorifedtt m&%ﬂ'é&lgla'lﬁu@%%aﬁte“ Sed in
that ghe_bandpass ihara terlstlc of .t he frequency-dependeni _coupling

netvvork FESAUTRSY TASRERTNTE AR ITSh RAEWARRK Ak tohgrorad ¥ia 2t he
Er equencyesisiger of clidradiee i sash artthatr thendesifstioreasnai ®alue

such that the frequency-dependent coupling network is

b terminated with a reflection factor when the RF-input stege
is connected to an aerial signal source of not more than 2/3

0 whilst said resistor forms in conjunction with the output

impedance of the frequency-dependent coupling network an
impedance which is substantially equal to the
impedance at which the noise contribution of the field effect
transistor is at its minimum, which frequenéy-dependent

% coupling network comprises a fixed bandpass filter having a

‘bandwidth which encowpasses the whole of a television
. frequency band.

2. An RF-input stage as claimed in Claim 1, characterised
in that the value of the resistor is greater than the

absolute value of the output imepdance of the frequency-
v dependent coupling network.

Lo

20

3. An RF—inppt stage as claimed in Claim 1 or 2,
characterised in that the frequency-dependent coupling -
network produces between its input and its output an
impedance transformation of not more than five times.

4. An RF-input stage as claimed any of the preceding
Claims, characterised in that the bandpass eharacteriStic
of the frequency-dependent coupling network has an attenuation
variation of not more than 3dB over the frequency range of
the given band or bands of freguencies.

25

30



13 5. An RF-input ‘stage as claimed in any of the preceding Claims, | @
characterised in-that the frequency-dependent coupling network conprises a
transformation filter arranged in cascade with the bandpass—fitter for

pr edom nant|y 5 transformng the input inpedance of the RE ut. -stage to
at |l east substantially the parallel value_of im‘ m’ttm l&gﬂ the input
i-rrpgdance. of the field effect transistorl36. ' ! as clai ned
iniCtaim5 for use in television receivers, characterised in that the

| ' s f uency, r.anae .which c i ses at _| east
? \;\{g'dg? Z?\d;?d{ !slafjesr\/hﬁé%%%nc hant sé,geegaalsd %llraafﬁ'%%rlr?atainé’n Q%in}éﬁ’gr PEEREALRENg
a switchabl e $121®%. cFeppretenisedridudiiaty the fPequepcyl-dependeatof the
T NS Stor T o T st arReioR Filk e arrangeq,
tCIr gin?r:s :St gLar- a’gxt1 T HIRRET nwﬁféttq%w é’ﬁfﬁ%’?@ tfléttfd’e ToSmpreSesinaptivher
f requency- 8eperrrsiforuing i the retpulr kripedargen qfathel REGiaBLY Baagewabch
comprises a e ! feds @i dbOANA £ NG 15 a0 ! 8¢186Y deRendeN!
coupling networ‘i 20 bel ng connected to e gate el ectrode of atu

field effect FFANRStIRPUYL pedanse Shghe dielge effectctransistor.
i nt erchangeabl y a®pl AmRByimper aitdue \& tcd@aned tihe caatia sl eskrgdes of the

hor ei n deser i fbd S 1 S, e deraBisad iR thAtaEhS bapondsE”
0 filter has a bandpass frequency range which comprises at
f; least two standardised TV frequency bands, said transformation
; filter comprising a switchable filter element for conducting
the TV-signals of one of the said Tv-frequency bands in a
switchable mode to the field effect transistor.

-

15 7. AN RF-input stage as claimed in any of the preceding
. Claims, characterised in that the RF-input stage comprises

- a further frequency-dependent coupling network having a

i pass frequency band which comprises a further given band
. of frequencies, said frequency-dependent coupling network
being connected to the gate electrode of a further field
effect transistor, also éompfising a change-over circuit

20

for interchangeébly applying an operating voltage to the
gate electrodes of the said two field effect transistors.
- 8. An RF-input stage substantially as herein described

B with reference to the accompanying drawing.

‘\., PRl (v:.
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