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that the selected television signals can be processed for
ultimately presentlng a video and audio program to a
viever. h In general, television receivers must be able to
select a partlcular RF slgnal for a specified channel out

20 of several different frequency ranges, or bands, of
broadcast television signals. By way of example, in the
United States, the television tuner must ‘be capable of
selectlng ‘channels for which the RF plcture carrier
frequency may be in the low-VEF, high-VHF or the UHF

23 tuning band..

Continuous tuning of an 1nterstage coupling
network'frpm the low-VHF through to the UHF frequency band
is generally not possible because of the great frequency
range which must be covered. Therefore, television tuner

30 interstage coupling networks typically include switching
” provisions for selecting different reactive elements for
inclusion therein, depending on the frequency band of the
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sel ected channel. Figure laill ust rates a prior art tunable interstage
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S T it S RO oo R
poled diodes 24 and 26. The Junctlon of dlodes 24 and 26
20 is coupled to a point of reference potentlal, such as
signal ground v1a a series connectlon of a mutual
inductor 28 and a first source of sw1tch1ng s1gnal v s1°
serles connectlon of two further 1nductors 30 and 32 is
coupled in. parallel w1th serles-connected diodes 24 and
25 26. The junction betweer inductors 30 and 32 is also _
coupled to 51gnal ground via a mutual 1nductor 34 and a
second source of switching 51gnal Vsz Variable
capacitance tuning elements 36 and 38 are coupled to \d
terminals 16 and 18, respectlvely, and concurrently
30 controlled (as 1nd1cated by the dashed 11nes) for tunlng
the RF szgnal passband of coupllng network 10 w1th1n the
frequency band selected by the polarlty of sw1tch1ng
s1gnals v s1 and Vsz :
For receiving RF signals in a first tuning band,
35 switching s1gna1 source V s1 provides a high positive
voltage to the cathodes of diodes 24 and 26 while source V
provides signal ground to their anodes. This biases
diodes 24 and 26 into conduction and results in a
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-3-\ | RCA 81,986 configdration for interstage

vcoupllng network 10 as illustrated-in Flgure 1(b). I'n that %u(rﬁi t he
forwgfd resistance of the diodes and the“equival ent inducta 't
signal” | eads are small enough to be insi gnlflcant 5 and therefore are not
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passband of e.g., 10 MHz, from the low end to the high end
of the selected frequency band. The de51red tuning is
shown in Flgure 2 for passbands tuned at the low (f ).

20 middle (f ) and high (f ) portions of the selected
frequency band. Note that it is desirable that the
bandwidth of the RF signal passband be relatively constant
~across the selected frequency band and that frequencies
above the f3 passband be sharply attenuated. 1In a

25 television receiver, frequencies just above the selected
tuning band may include image frequencies, which, if not
substantially attenuated, can undesirably effect the
quality of the'reprOduced picture and/or sound. Coupling
network 10 exhibits a passband bandwidth variation which

30 varies across the selected band in accordance with the
cube of the frequency (f3). It is herein recognized as
desirable to compensate for this bandwidth variation by
using what is generally referred to as "top-51de cr
capac1t1ve coupllng wh1ch comprlses addlng a coupling

35 capac1tor C such as shown in FIGURE 1(b), between
terminals 16 and 18. As-generally known to those skilled
in the de51gn of 1nterstage coupling networks, capacitor
c reduces passband bandwidth variations to approximately




'35 capacitor [err] such as shown i'n FIGURE 1(b), between term nals 16 and
18. As generally known to those skille®<n the design of iREAr81a986 _
coupl i ng ne}morks capacitor Cc reduces passband bandmndth variations to] %/
appr oxi mat e RCA 81,986 2:1
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i nductors 30 and 32 bec t of. the ,ser,i es con nduct ors
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of the-f passband. |
| For rece1v1ng RF s1gnals 1n a second tunlng band

20 of, e. g., a lower frequency range than the f1rst tuning
band sw1tch 51gnal source v, s1 prov1des a low voltage to
the. anodes of dlodes 24 and 26 whlle sw1tch source V_,
prov1des a hlgh pos1t1ve potentlal to thelr cathodes This
biases dlodes 24 and 26 out of conductlon and results in a
25 conflguratlon for network 10 as 111ustrated in Figure
1l(c). Thus, 1nductors 30 and 32 become part of the series
connectlon of 1nductors between 1nput and output termlnals .
16 and 1s8. Low side L 1nduct1ve coupllng is prov1ded 1n o
thls conflguratlon by an 1nductor 34 coupled from the
30 junction of 1nductors 30 and 32 to s1gnal ground via the
second source of sw1tch1ng 51gna1 Voo _It is herein
recognlzed as de51rable to also include top side c _
coupllng 1n thls conflguratlon of network 10 Due to the
lower frequency of the second tunlng band, . the capac1tance
35 value of a top-51de C coupllng capac1tor C’ must be
greater than the capac1tance value of c of Figure 1(b),
in order to prov1de an 1mage trap for frequenc1es Just
above the hlgh end of the second tunlng band. If c were




. second source of sw tching si gnal [err].-*It is herein recognized as
,desirable to al so include top side C coupling in this configuration of
netwerk 10. Due to the |lower frequency of the second tuning band, the
capaet ance 35 val ue of a top-side C caugaling capacitor [erml-Ar@ﬂg@g
greater than the capacitance value of [err] of Figure 1(b), in order to
provi de an i nmage trap for frequencies just above the high end of the second
tuni ng band. used] émr ]theerEa’.gure 3(c) configuration RGAsSIc&B38citancen t he
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adversely effeeﬁah&eweul %nﬁlwdmmclwéuéema proper

val ue for [err e at nabl Thus, it would, be,desirable to
connect a couﬁ%?ﬁﬁxgﬁﬁayﬁ'?%r w2 ﬁg“fg- Qiar t Fv ?“Ff‘e"'p bshd bandwi dt h
variation i s uhdesirablentot Haclodet a0 swiftching bopaid r:BquEhe:ytcbp-acn.denel ns
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band. 25 cordanc e ‘aspect o nven% on ere
i s provi¥®d aandnaddedu m@pm;gsm;@qlﬂrgronemlxaps more importantly,

the signal frequency of the first and second bands may be
relatively high and the parasitic reactance of the
switching diode may adversely effect the equivalent
top-side C'coupling ci:cuit_and a proper value for Cc may
20 not be attainable. Thus, it would be desirable to connect
' a coupling capacitor to network 10 such that the passband
bandwidth variation is minimized and the location of the
image frequency trap remains at a useful position just
above the upper end of each selectable frequency band.
25 In eccordance with one aspect of the invention
there is provided a tunable interstage coupling network
 comprising: an'input terminal for :eceiving signal and an
output terminal for suppiying signal; first and second
variable capaciéance elements coupled to said input and
30 output terminals, respectively, for causing said network
to tune within a selected frequency range; a series
| connection of more than two inductors coupled between
said input and output terminals, a junction between two
of said indnctors being coupled to a signal reference
35 potential via_a shunt inductor; switching means coupled
in eeries with two of the inductors of said series
connection and in parallel with the other(s) of the




conprising: an input termnal for receiving signal and an output term nal
for supplying signal; first and second variabl e capacitance el enents
coupled to said input and 30 output terminals, respectively, for causim
said network to. tune within a selected frequency range; a series connection
of nore than two inductors coupl ed betmee%lsald i nput and opgRuUs1tEeEEl nal s,
a junction between two of said inductors being coupled to a signa
reference 35 - potential via.a shunt inductor; sw tching neans coupled in
series with two of the inductors of sai d series connection and.in parall el
with the other(s) of the - Sa- RCA 81, 986 series connected
i nductors, selective conduction of said swtching neans causing said
network to assune a first configuration which effectively.elimnates said
remai ni ng ones of said |nductors fron1Said netmork such that it is 5

tunable by sgbdiugr ahnectane fﬁsal ety dbidicerr $Lddigauency

range, and selecttVve. noncon uctlon 0 ‘Means causi ng sai
network to aS¥ikkEhinge MeaRsc SAMSIRG Sadd \K?fﬁ'%?YP%']% ti%n%ﬁﬁ'{m? 2 £ Eesond

sel ected freggafspurakden whdch Wﬂx@el@ﬂumﬁﬁw%ém BEmMEiRihg! ess
than all of said |gducL§T sai.d _ca C|torj?€ ne en g@wgéed tp one of

said i nput afife§uPfuBaL: . thertsi s
provi deds a t tanablei byesau.dgaamnﬂﬂmg:ammanreiements Hm d5firsput

term nal forg%%%@h&h”%gﬁg%agf ta??eéo%f&‘t éfef 1347 &icéﬁ&?éé’i gkognal;

first and se vari a C tunin one end. 0 sald
first and sessid switshingemeans igan f@)lﬁﬂj@d netwla toassume e nal and

sai d output LgbphAtkonFesReaties Whidh! i dhnms hel £nscdigang coupl ed to

a signal reference potenfial;first and second |nductors on nd of said
first and seS8ABCERELEFSANERSY FangRs| NG & SARRGHLRK %ea‘ida%ﬂ?ﬁt o/
t er mi nali®, - rs&mecbutelessSthaﬂsaQQUMﬁasaid inductors, said capacitor :

having one end coupled to one of said input and output
terminals. '
' According to a second aspect, there is proVided
a tunable interstage coupling network compriSing- an
15 input terminal for receiVing Signal and an output

' 'terminal for supplying 'signal; first and second. variable
capacitance ‘tuning elements, one end of said first and
second’ tuning elements being coupled to said input

 terminal and said output terminal respectively, and the
20 other ends being coupled to a Signal reference

: potential first and second inductors,_one end of said _ _
first and second inductors being coupled to said input N
and said output terminals, respectively, series-coupled
oppos1tely-poled sw1tching diodes coupled between the

25 other ends of said first and second inductors, the _

) Junction of said switching diodes being coupled to a
first source of switch potential via a third inductor,
fourth and fifth series-coupled inductors also coupled

' between the other ends’ of said first and second
30 inductors, the junction between said fourth and fifth
inductors being coupled to a second source of sw1tch




opp05|tely pol ed swi tching di odes coupl ed between the 25 other ends of
said first and second inductors, the junction of said swtching diodes
beinqﬁgoupled to a first source of -switch potential via.a third inductor;
fourtiand fifth series-coupled inductors al so coupl ed between the ot her
ends of said first and second 30 inductors, the junction between said
fourth and fifth inductors being couplegpto a second source REA S8 ;386
RCA 81,986 -5b- potential via a sixth inductor; and a capacitor coupled
bet ween said i nput and output termnals, such that it is coupled in series
wth said first inductor and in paraIIeI w th said second inductor. 5
According to a third aspect, there is provided an interstage coupling
network conprising: an input term nal for .receiving signal.and an out put
term nal -for supplying signal; a series connection of an even nunber
greater than two of reactive'elenents coupl ed bet ween 10 sai d i nput
termnal and said.output termnal, the mdpoint junction of said series
connection of reactive el ements being coupled to.a first signal reference
potential via a first reactive shunt”elefient; a series connection of
opposi tel y-pol ed -switching: di odes:coupl ed-15 in parattel with-a portion of
said series cpogeatial 9fia @i@lixth 4nARtor VMand alcapaitire Codidg sai d

m dpoi nt junc t he ngtion o ries- Qon cted i gdes bei

coupled to a é@ggﬁ 5?@1 @1‘?5@%‘%? @é’(?g’dti@é'ctiﬂ/gg%hunt

el enent; and eoupﬂ.ed ieaseries?withe said. cfdmsted.rmcm amd drput put

termi nal and r n f reactive elenents which
gPQﬂE{L Rith Qaﬁa E&%o&& Al

i s between sa I nput” term na uncti on of said switching di odes wth
sai d serPes connection OFCP§§éPBV§°eBe#bﬁK§ aspect, there is provided

\— . an. interstage coupling network comprising: an.input
terminal for receiving signal and. an output terminal for
supplying signal; a series connection of an even number
greater than two of reactive elements coupled between

10 said input terminal and said output terminal the
midpoint Junction of said series connection of reactive
elements being coupled to a first s1gnal reference
potential via a first reactive shunt element, a series
connection of oppositely-poled switching diodes coupled

15 in parallel with a portion of said series connection of
reactive elements which are centered about said midpoint
junction, the junction of said series-connected diodes
being coupled to a second signal reference potential via
a second reactive shunt element; and a third reactive

20 element coupled between said output terminal and a point
on said series connection of reactive elements which is
between said input terminal and a junction of said
switching diodes with said series connection of reactive
elements.



- 6- RCA 81,986 The irivention will now be_ decribed by way of
exanple with reference to the acconpanying draw.ngsin which: FIGURES 1(a)
I (b) and 1(c) previously described, illustrate in schematic dlagran1fornf
prior art tunable interstage coupllng net works; 5 FIGURE 2~
il lustrates the desired tunabl e passband response for the interstage

coupling network of FIGURES 1(a)-1(c); F% GURES 3(a), 3(b)_.and f‘,é%
illustrate in schematic di agramforman Tt erstage couplllﬁéA n® R in 10

accordance with the present invention; and FlI GURE 4 i | ust rates in
schematic diagram f orqgea; 864 4 q;Eg,d e%ﬁé

coupling network in accordance W tPIiEt pr esent |nvent|on suita a'?or use
in a tel evi srefierenge tae the Eccpmpanwing Grpwings dnwhisB:a t unabl e i nterstage

coupl i ng network 310 @pepRkenap! 'ubslsﬂd Ucs pré¢ioiy didcpivedl Gffasktide
except for the connection of a_top-sjde C coupljhg capacitor 40, I'n Fl GURE
M%é@tﬁ%stﬁ?m :

3(a) el enent inEchefatic, diagramg PEIRR AEhH Pg
to FIGURBS la to c are FIGURE |2y ildd=trstesdthécdesipadetithablend

operation wil| no -b fur her d crihed work 310.,a sin -sd de
coupl | ng capRREEPaRG mésrise R e iafertAE: ﬂ“BPPﬂdﬂg{"B’Pr oh
bandswi t chi ngFEGURESZd.(&rH—JIG!H .25 out put. "t er m nal The manner in which
capaci tor 40 can be" eff%cltdﬁ.@ u teye bands
w || be described with respec #Gﬁ&fﬁﬂ%n%@g E&kgﬁsﬁfégrgr %is&pond to
the confi gurascbﬁmatmchm(fqm an finterstage seuphing| BAEWOTK: dduency

band, sugd aSaEE:SY:lthiﬂerﬁ(th qgfé”ﬂi%&ieﬂ’ttihféﬁﬁféh t gngl GURES 1(b) and
1(c) except that in FIGRE 3 . and Rr gﬂe%ega‘nt he egul val ent, ez% a

i nduct ance and resi stan&& zﬁ:ﬂ u'—ﬂ?ﬁﬁ:l'é?\?t 3ts diagrgmyfo
preferred embod:.ment of a tunable interstage coupling

network in accordance with{the_present-invention'suitable
. for use in a television receiver.
15 ' _ |
FIGURE 3(a) 1llustrates a tunable  interstage
- coupllng network 310 substantlally similar to network 10
of FIGURE" 1(a)_except for the connection of a top-side C
coupling capacitor 40. In FIGURE 3(a) elements having the
20 - 'same function as those described withrespect t6 FIGURES la to c
are- s:.nularly numbered and t.helr ‘connection and operation
‘will not be further described.  In network 310 a single
L top'-side coupling capacitor 40 is coupled between the
junction of inductor 20 and bandsw:.tch-lng diode 24 and the W/
25 output terminal 18. - The manner in which capacitor 40 can
be effective in two different frequency selective bands
will be described with respect to- .FIGURES 3b and 3¢, which
correspond to the configuration of network 310 for a first
‘and a second, lower, frequency band, such as previously
30 described with respect to FIGURES 1(b) and 1(c) except .
that in FIGURE 3(b), Leq'and R represent the equivalent
inductance and resistance of each of bandswitching diodes
24 and 26. '




7 RCA 81,986 Il lustratively, the first tuning band may
conprise tel evision RF signal frequenci es7detween 271 Miz angpcA681Vidas
(corfz@sponding to United States of America TV channels in what is called
t he gﬁﬁerband and hyperband cabl e tel evision bands), 5 and the second
tuni ng band may conpri JdlustrAativelRr thenfirst ctuningebahdt magn 157 Mz

d. Rk 4 . i tiboq Qf. th
i Gband cabl coRprasRORSNET Lt ot e s folfH t fedfiphOFet PBERERE 20 e °
As previ ous|3rh8p3 dHz \fearrerecnding e é@bt@ogbﬁeﬁgOﬁe&mika B chanhedsiiad t o

tﬁne t ge hi gt is Qmee@.ytfhéag\gﬁrh Blamiana]fhgpém 8y o tbi}&zifg%ﬁt%ﬂas g i; ”012
change rom a It was or. the wer: requenc [ ange ang, .1 WOu e o
a val ue %hic Was‘k-!’ oSPSEPRd tﬁﬂ’é‘glg’am%\d'éﬁﬁ G }s?.nthﬁ"Frﬁ&RnCBEpl ing of
si gnal from signalt frequencies betweny 157 N2 ad® 268 MEZl d therefore not

effectively ' ] riation uld result_in_an_i e trap
whi ch has a fﬁ?%%%%?g?‘?g‘é‘ e%\%yd%n#‘gﬁ:h%ﬂ%rlgaﬂglﬁﬁ '%PP‘H‘ tﬂ@rtéggbgﬁd t he
hi gher frequhéband Cab&#g&&&ﬂ“ﬁqinnﬂhanﬂ(ﬁndrﬁnitherhiggevaaﬁplLng

net wor k. Hows¥8h Ngahig@@n of capacitor .40 in accordance with the present
I nventi on preven?gsgﬁegghE%desirable results. As shown in FIGURE 3(b),
capaci t?Y 40 recei ves A8gRXEVoMslhaqted whenithedinterstagend t he

equi val ent | edupl ingendtworkelildl confiited 4o tineé hefRigrerenbodi nent of
a tel evisiongtuner couplin et wor k Sﬂﬁﬁ d scrlggd W th resEect to FI GURE
4, inductor fpeguengy, 1D, g utt iYe @f the topyvside 6f i8bout 4

nH. Thus, caphcchanged ﬁomwﬁa\tea'tsmlfodﬂﬂie_.iBowedaS.fﬁétIhéhbydrgngeh
oLt enunt o o 1el ol VIS il R U4 ol BBC 2 2R Y |°
si\gnal I chiweuldougsudthine ooc mush 4upling mf sigmahafred® fmputh anount
of coupl ed stepaindPuUid ebheu¥put Rerhfi%hal’ 93 rarid WSuldetNetdofl not
capacitor . effectively control bandwidth variations, and could result
in an image trap vhich has a resonant frequency which
would fall within the passband of the higher frequency
20 range configuration of the interstage coupling network.
However, connection of capacitor 40 in accordance with the
present invention prevents these undesirable results. As
shown- in FIGURE 3(b), capacitor 40're¢eives signal from
the junction of inductor 20 and the equivalent inductance
25 Leq of diode 24. 1In a preferred embodiment of a
television tuner coupling network to be described with
respect to FIGURE 4, inductor 20 has a value of about 20
"nH while Leé has a value of about 4 nH. Thus, capacitor
40 receives signal which is substantially attenuated due
30 to the inductive voltage divider action caused by the
conduction of diode 24. This action advantageously.
reduces the amount of signal which is coupled by capacitor
40 to output terminal 18 (which amount of coupled signal
would otherwise be too great, since the value of capacitor
35 40 is too high for the first frequency band) thereby
delaying until a greater frequency the point at which the
top side coupling cancels the low side coupling, and




35 40 is too high for the first frequency band) thereby delaying until a
greater frequency the point at which té@=-top side coupli'ngREn®I,286he | ow
si de coupling, and - 8- RCA 81, 986 consequently shifting;
*the resonant frequency to a point just above the first tuning band. o
Referring tonEIe@iEﬁti@c)shlftm@r‘bherreﬂonantvf:eqnenGNertOerﬁ)MMt t he

val ue of t (o] CF!IIfI er| es string of inductors

bet ween mﬁ&ﬁtt %% tpu*éterm na %g 8 may be sel ected such that the
val ue of inductors B(BQ;ﬁﬁi’-‘MGStﬁtH@éBF 3Fle &§ RraPEefgrrek val ue of

i nductors 2@y %‘i}‘i s4on ftﬁﬁi@ﬁtéw&dméﬂt heherea!ﬁéedferm@drum:, the val ues

of inductors 20 10 and are I’OXI natel henr and
i nduct 8rs QG}d&ﬁ&a@E%rfé’% "E)X‘F g? ySEELRE n&B@PG&' #’se%é{?ﬁlr;g)m mat el y°
10 nH. A VihpﬁtOfan@ atpup f@tﬁlﬁals)F:),sfmdcmpamagob&&dim:ﬁmhrsﬁcmnd to

15 % for oty a‘i*ee L R e S adadii

appr oxi mat &h}t@ asl‘bl'mrl\allm of cinductensi 20 andqg@@ncyespeptistelhe second

tuni ng bang&ﬁgg,cygx@gﬁﬁ%n%‘ﬁt@&m&t”%ﬁef&sggs&cxsf_t_&muetﬁr@we the

hi ghest fr I nce | nductor val ue
si gni Abcanend 2¢ are-apRrRXimately| 2@ Banchenriss (BH) A% IRIIGHPTF one

o G N9 Ll s e
respect to2PRFOFAMATSISD MY nBs valus"oE #hgg %ér“%’b&ofs t he
23\&18;&?30% CIﬂ?g: axmniasngmemeﬂdund tbebeopffecttl@ecapa(ator to a point
it oni ng DRbsYEtde N CHE Bh fiine¥ ClnBERE RS EAMAGY Hihd) (00
when disode fa%& a@ntmm sthe maeﬂyanddhendgldﬁb vaxdlatiempriey ividehy t hen/
top side Ceanayin¥taAf d 351 nGafi‘EtiSﬁOB@Qi: fl:h@qU.-?i%‘?:)zhé)f.f.‘requency
. range of the second tum.ng band and which establ:.shed an
image frequency trap- just above the h:.ghest frequency in
the band. Since inductor 20 is of a value significantly
20 less than the value of "-inductor 30, the coupling of one
end of capacitor 40 to the junction between inductors 20
- and 30 has relativ.ely_little effect on the pirope.r :
operation of capacitor 40 with respect to' passband

. -shaping.
25 '_ Thus what has been shown is the advantageous use
of couplingone'end of the top side C capacitor to a point
" common to both circuit 'confi'guifations, yet near the
connection point of the switching diode 24 to inductor 20
which effectively forms a voltage divider when diode 24
30 conducts, thereby reducing the coupling provided by the
top side C capacitor and raising the resonant frequency of -

the image signal trap.
. FIGURE 4 illustrates in schematic diagram form a
preferred embodiment 410 of ‘the interstage coupling
35 network 310 of FIGURE 3(a). In network 410 tunable
capacitors 36 and 38 are illustrated as comprising
variable ‘capacitance diodes which receive the television
tuning voltage Vt for controlling their capacitance value.



-~ thHe image signal trap. FIGURE 4 illustrates in schematic diagramforma
preferred enbodi nent 410 of the interstage coupling 35 network 310 of

" FI GJRE 3(a). In network 410 tunable capacitors 36 and 38 are illustrated
as ogeprising variable capacitance di odes which receive the teIeV|S|on
tuning voltage [err] for controlling thelr‘EHpaC|tance val ue. RCA 81,986

RCA 81,986 Wt typically can vary from 2-25V for cau5|ng di odes 36 and 38 to
have a capacitgpce variaijon from appLoxi F so as.tq tune from
one end of the ‘el %ﬁﬁi*%dﬁ%ﬂd?aﬁg gr n?ﬁgg§t%8 s1 P%&Eegs and
bl ocki ng capaci3&rto 42ave amdcalldaqn'em vamatmongfroint apprbxdmaimgr fiei20ng
with the operaty f sg*ﬁ d e 4_an 6 r '
accordance w thﬂg%cgr {er % &P 6?& %:el&i?]geﬂpléoﬁeﬂégﬁg gg’e%\eb%y

FI GURE 3(a) ishang &edths ether mwor!zccm:btagenglpﬁuwgocgpaszm 8z

having firg 1Qng wqaméﬂtatﬁecewiﬁe eeleaeaakreﬁoméebteﬂug 'vﬁg:h
capacitors 46 d 48, res ect|%§ ¥ and second’ ends which are coudple

together by a (HeCRPER $1tching ,ddedes \2¢,aPA #8-capacitor 50
coupl es one enFutherote, ¥ dccordate owithda fhaetherr pmiveliment< of sthe

d [ h k

Vol tos for 't he YeVRRSATE haRetead FECRIGRE] FTAT e PR ISR, BY B R
of a convenienmetﬂanvwomprxsxngtlmdn¢tnrsezebtendtnaﬂnghaunngatdnsn

uhi ch enallee 2 ity SA0PRAancs SRRy | GrbiRacdyobBlpd sgput and

20 . output stages exanp was“requ o mat ch
di fferent inpefARACELArs r&ﬁltaﬁ@r%naﬁ'e%‘aﬁ'ﬁv@upu@n@eﬁﬁpﬁaﬂ sst| Whiighs

case, the rati Qr@f ddifpiediuesd @fbynslqsf;mta& Eortizt Bbakadigehiar s&z

can be sel ected.nd ende uct ances f.or i nduc
22 to that of %r?ducﬁ’g 1%$n%aepmﬁo'—zg%mmfear?@gpsnes o, 1gyeox ey
adds a finite Bmmd:arsxgﬂml vepeoundiducThoe st 28etwork 288 . advantageous in

15 that it allows a greater freedom in picking component
values for the inductors of the interstage coupling
network which are (1) of a convenient valﬁe with respect
to the selected tuning band and (2) which enable a
relatively good impedance match to the adjoining input and

20 qutput stages. For example, suppose network 410 was
required to match different'impedances at input terminal
16 and output terminal 18. In this case, the ratio of the
inductance of inductor 20 to that of inductor 28' can be
selected independently of the ratio of inductances for

25 inductor 22 to that of inductor 28", since foil 29, which

U corresponds to about 3 nH, adds a finite impedance between
inductors 28' and 28".
Although the. interstage coupling network has

_ been described for use in a television receiver tuner, it

30 is apparent that interstage coupling networks are equally
effective in any application wherein multiband signals
must be handled. Furthermore, although in the preferred
embodiment, a specific arrangement of inductive and
capacitive reactive elements is illustrated, it is

35 apparent that a different arr§ngement and/or additional
reactive components can also be used without departing

from the scope of the invention.



Al though the interstage coupling network-has been described for use in a
tel evision receiver tuner, it 30 is apparent that interstage coupling
networks are equally effective in any appllcatlon wherein mul tiband signats
nust be handl ed. Furthernore, al though in the preferred enbodinent, a Y

specific arrangenent of inductive and capggitive reactive e
Illustrated, it is 35 apparent that a d?Pferent arrangeneh@ﬁFﬁﬁﬁgk%

addi tional reactive conponents can al so be used wi thout departing fromthe
scope of the invention. -10- : RCA 81,986 CLAIMS: 1. A
tunabl e inter@ipgpscoupl i ng network conprising: an input termnal for

recei ving sidgnar and an, 5 out termnal for Lying signal; first and
second vari abl e capaC|t%nceAeFBﬁ§ﬁ%§ iBHﬁFﬁHaES €9 B 1¥H§UPe§W@r3Utput

termnal s,  r esga@stigdng: for causing said network to tune within a selected

frequency range; 10 cgnpect.i Le: than _two
|nd3ctorg cougled bet we®R %%?ﬁt ﬁ%ﬁ?‘ﬁﬁ& §3Fp5ﬁ°§g¥ﬁpﬁn%§9ng EﬁétPBh

bet ween Swo afutpitl texiuinal sfori syppivphgdsignalsi gnal reference potenti al
via a shunt inductor; SﬂirQQ'Qﬂd”ﬁéaéngoUQrfgbiﬁ éﬁbhgitgh%e ! ?t%pofthe

i nductors of said series connection an ar a
the series coarried to®r1¢rLnpUL| and, QBtEBﬁdﬁéméﬁaéﬁrsEP&P?ﬂtﬂ-@m 13

means causi NEdiRichuing dai® AEEWSEkatbi taheCRuthin' al seledicah
ef fectively éllﬂ nat es said remaining ones of said.inductors-from20 said

net wor k such HHREUSHCY F3RFSh| e by said variabl e capacitance el enents in a
first sell@cted frequency senies conneetiohi of moreokHant two dhdumaitdrs

swi t chi ng ey kel ect%§i¥Di§B 1o Qﬁaugﬁtguéegggﬂlﬁgaglggyatlon whi ch

S tunable |n a secon encz
junction between two of sai inductors ‘being coupled to a </

signal reference’ potential via a shunt 1nductor,
-switching means coupled in serles with two of
15 the inductors of said series connection and in parallel
with the other(s) of the series conhected’ inductors,
selective conduction of said sw1tch1ng means caus1ng said
network to assume a first configuration which effectlvely
eliminates said remaining ones of said inductors from
20 . said network such that it is tunable by said variable
capacitance elements in a first selected frequency range,
and selective nonconduction of said sWitching'medns-
causing said network to assume a second configuration
. which is tunable in a ‘second selected frequency range;
25 and . - S - o/
a capacitor coupled-across some but less than
all of said inductors, said capacitor having one end
coupled to one offSaid input and output terminals.

30 * . 2. A network according to Claim 1, wherein
said series connection of inductors includes first,
second, third and'fourth“inductors-coupledsin.the named
order between the said input and output terminals and
said shunt inductor is coupled between the junction of

35 said second and third inductors and said s1gna1 reference

potential. o :
_____5_____________

AR O



25" and'a capacitor coupled across sone but less than all of said

i nductors, said capaci-tor having one end coupled to one of said input and
outpgt termnals. 30 2. A network according to Caim1l, wherein
sai dvseri es connection of inductors includes first, second, third and
fourth inductors coupled in the naned order between the said input and

output termnals and said shunt inductor i oupled betmeené%g ég gélon of
35 said second and third inductors and sz S|gnal ref eren ﬁo n
11111111121211211212112111121121 -11- RCA 81,986 3. A network

according to Caim2, wherein the inductance value of said second and third

I nductors is at |least t e ‘nngt f I r
i nductors. 5 4. A netwo ac%gfedé a?%f&g.i- ﬁ?let& c erééf nV?ltéaégﬁ‘-l Chl ng
means conpri sdhdngtance aapiusl, ofopﬁimtssqprmm thixd hindueterssis at

connected in JPsAS pbilde e fridudtaivh il N BLIOTELIAOE Afd PeéGLHE!
with 10 said ,second and third inductors. 5. A network according to Caim
4, wherein théqgﬂﬁQRﬂ§ﬂn i nduct ance of said swi tching di odes when

. conductivB is |less than the i.nductance of said-first and 15 fourth

capaci Lor i S coupl ed berteor HELark Adisiind of Plagh LG 57 ¢

i nduct ors and wheneisuakd tsyrirﬂqtmng zceams Aonpuines sevies reoupledy

precedi ng cl a q._requ_parébbf e &iéé’rbéxﬁzéé’ée&’af&'ggrfé nals in
a first RF teI ISIOﬂ Si gna sal econd con uratlon IS Tor
passi ng RF t eMdEhsisadds é}ﬁﬁ ourth inductors and parallel with

10 said second and third inductors.
o/ L , .

5. A network according to Claim 4, wherein the
equivalent inductance of said switching diodes when
conductive is less than the inductance of said first and

15 fourth inductors. ‘

6. A network according to Claim 2, 3, 4 or 5,
wherein said capacitor is coupled between the junction of
said first and second inductors and said output terminal.

20 .

7. A network according to any preceding claim,
‘wherein said first configuration is for passing signals
in a first RF television signal band and said second

\ configuration is for passing RF television signals in a
25 second RF television signal band having a frequency range
lower than the frequency range of said first television
signal band. ' '

8. A tunable interstage cduplingjnetwork
30 comprising: ' - '
an input terminal for receiving signal and an
output terminal for supplying signal;
first and second variable capacitance tuning
elements, one end of said first and second tuning
35 elements being coupled to said input terminal and said

* [ L M S *




25 seécond RF tel evision signal band having a frequency range | ower than T
t he frequency range of said first television signal band. 8. A tunable

i nterstage coupling network 30 conprising: an input termnal for receHZEpg
signal and an output termnal for supplying signal; first and second. '
vari abl e capacitance tuning el enents, one end of said first and second
tuging 35 elenents being coupled to saidypnput term nal anfcaagd,gge- 12-
RCA 81,986 output termnal,respectively, and the other ends being coupled
to a signal reference potentlal first and second inductors, one end of
said first and second inductors being coupled to said input 5 and said

gut Sut termI aglt%uﬂ’ mﬁﬁt Inh als) yremcme:mpladdomesotrdzér en&gdbegmg;:hl ng
i odes coupl g n and second i nductors,
the junction CEHP iﬁia,ﬁ %‘ﬁ%e‘% ’géa%&%g 3‘55'% Fg%lto ‘a first source of
switch potential via afmrsttandiSeanndoindﬂqmmrh,aﬂuefendhOEesabd coupl ed
I nductors al g&ir%%uahad Wet mg}ﬂ@g?é&ft% @ﬁ?@a Sbupged £5'shiangn gﬁeond

i nduct ors, géjcunctlon nd flfth | nduct ors bei ng
coupled 20 aa sadds qutRutyrtaxminala s rosReSEL¥e1lYia a sixth inductor;
and a capacitor couple@égiégaab lél ) r&pﬁogitbppruleaegaiaahingsuch that
it is couple series W sai flrst'i ductor ;and_in Lle h said
second |nducaépge50°§up¥§41 een, thi KTRET Srds, of SSagﬁeEéFﬁLsﬁ é
capaci tor hasecoadedddnmndnsittherunnctinnomfoéaidldwitchingndﬁodes to
said series ggygled ugileded) 4l fkise mws &@wieeﬂ sawheﬂaiovaae

net wor k outp
10 third inductor;

fourth and flfth serles-coupled inductors also
- coupled between thewothgruendsfoi_sald first and second
.inductors,.the,jgnct@pnmpetween.said-fourth-and;fifth
. inductofé beingICOupled to a second-source of'switch
15 potential via a sixth inductor; and

a capacitor coupled between said lnput and
output terminals, . such that it is coupled in series with
-said flrst inductor and in parallel with said second

_ ‘inductor.
20 _

9. A network according to Claim 8, wherein
_said.éapacitor.has one end coupled to the junction of

| éaid.first_inductor to said series coupled switching
diodes”and the other end coupled to the network output )
25 terminal. -

10. A network according to Claim 8 or 9,
wherein the inductance of said fourth and fifth inductors
is at least twice as large as the inductance of said

30 first and second inductors.

11. A network according to Claim. 8, 9 or 10,
wherein said serles-coupled -oppositely-poled switchlng

diodes have an equivalent: inductance when conductive
35 which is equal to or less than the inductance of said

first and second inductors.
[T




25 “terminal. 10. A network according to Cairm8 or 9, wherein the
inductance of said fourth and fifth inductors is at least twice as |arge as
the imductance of said 30 first and second inductors. 11. A network
accortng to Caim8, 9 or 10,: wherein said series-coupl ed,
opposi tel y-pol ed switching di odes have an equi val ent i nductance when
conductive 35 which is equal to or less than the inductance of said first
and second i.nductors. 111111111111211111111 111111

RCA 81,986 12. An interstage coupling netﬁéﬁﬁ conpr|S|ng an|9ﬁnﬁlte§§nnal
for receiving signal and an output termnal for supplying signal; a series
connection of an even nunber greater 5 than two of reactive elenents

coupl ed between said inpygb,.tenn agkeygidga(édaﬁmxﬂgtﬁaﬂndyﬂ,c #E%?#U

junction of said series con ectlon of ctjve el enents being coup
first signal reference p8Pe &P&M&nn I Feceiyding, fionale ahd ano
a series conneoutpntotemmﬂnaﬂlfbr—pnbpdyﬂngwﬁmgm;my odes coupled in

arallel with a portion qf Is e ve eIe nts
&h. ch are cent ergd about gsga% %1 d%&hﬁ‘?&'ﬁ%& %gn%r']\% %@'Hb
seri es- corhect thati twosofcregctivel edemenkss covpleds beé:wgeai saéfderimpm:
potential via Ee ¢aRg aﬁacghxa an%shte§§%ﬁp a@ﬁmﬁn&ﬂkﬁﬂm&? lctiion

el enent coupl ed tmeen sai ter -poi_nt “on sai’d -seri es

connecti on of ?GaEFil@esGFéﬁﬁnFQnﬂﬁFGﬂ"Ps°§e?’:\ﬁé€|¥1§'ﬁ Slements bednel 20

and a junctioncefipteddtevat Eiiree gigHal WeFereace PItienti@dNRAW iOEiYst
reacti ve el enents. t% AHPEE k according . to Cla|n112 wherein said series
and shunt reac ?98 V&ng gﬁrlse -

10 .a series connection of oppositely-poled

\~/ : .switching diodes coupled in parallel with a portlon of
said series connection of reactive elements which are
centered about said midpoint junction, the junction of
said. serles-connected diodes belng coupled to a second

15. signal reference potential via a second reactive shunt
element; and . . :

a third reactlve element coupled between sald
output terminal and a point on said series connectlon of
reactive elements which is between said input terminal

- 20 . and a junction of said Switching diedes with said series
connection of reactive*elements. |

13. A network according to Claim 12, wherein
— said series and shunt reactive elements each comprise
25 reactive inductors and said third reactive element
comprises a capacitor. o

14. A network according to Claim 13, wherein
sald series connection of reactive elements comprises
30 first, second, third and fourth inductors coupled in
series in the named order between said input terminal and
said output terminal and said midpoint junction is
situated between said second and third inductors.

* c L M S *



25 reactive inductors and said third reactive el ement conprises a
capacitor. 14. A network according to Caim 13, wherein-said series _
connection of reactive elenents conprises 30 first, second, third and: "%
fourth inductors coupled in series in the naned order between said i npiuw®
term nal and said output term nal and said m dpoint. junction is situated
besween said second and third inductors. - 14- : RCA 81, 986
15. A network.according to C aim 14, whsggjn sai d series-qﬂgﬁl _ §g€tching
di odes are coupled in parallel with said cond and third inductofs so as
to bypass these inductors when conductive, such that said 5 network is
operable to tune within a frequency range which is of a higher frequency

t han when -sai d opposit glgy - ol It CIH AL il € : t1£0NGNE+e Y. 16. A
network according to _an;slxm ?ﬁﬁt@gﬁ%ﬂ%ﬁﬁ%ﬁ%ﬁ?r%&? act i%/gﬁel ement
i's coupl ed i saddr serigseannled iSektihHAE BodeR-a%e LEWPIE Wt h said
fourth inducparallel Aitdl Wiid assount ehd aind nrdducidrsrsdtadstaher ein,

and second | FUBasS: $HeRP ARdiasRER WHes Aot lFe  Sioh Thet S8I8 11
networ k 20 snbtwork ds wperdbleitdhdiune witshin rdfrequency crange t o
Figures 3a, 3

“dr awi ngs. 25“?'1‘%?‘?]!%(:f%ﬂﬂ&%%lﬁ%ﬁ%%%emﬂeﬂiﬁigﬁ -fCCOT:TPanyi ng

‘oppositely-poled switching diodes are not conductive.

16. A network according to Claim 14 or 15,
10 wherein said third reactive element is coupled in series : _
with said first inductor and in parallel with said fourth \‘f-
inductor. e : - ' '

17. A network-ACCOrding to Claim 14, 15 or 16

15 - wheréin,-saidfthird reactive element is7coup1ed.between

the junction of said first and second inductors and said
output terminal. ' o )

18. An-.interstage coupling network
20 substantially as hereinbefore described with reference to
Figures 3a, 3b and 3c or with reference to Figure 4 of
the accompanying drawings.

25

W



