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p‘resent invention relates .to the field of tuning voltage

arcangenments and nore particul arly to arrangements for providing tracking
*between radio 5 frequency (RF) and |ocafloscillator (LO) tuRGh 81a926 in a
super het erodyne receiver, -such as a typical television receiver. In a
super het er odyne recei ver the f y_di ff nce bet ween the LO frequency
and the frequency to 10 % %ﬁb&% Gn ARRANGEMENT: nai n const ant

and equal to the int elThelipreséntoinventibh) r&iah'h% ttonithe Fiekd i efl.
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usi ng tri nmeér Superhetexodyne eeceives; csushnasne turpqmc;tegiesms ienis 20

econom cal | yedasiiedh! € to use the same padder for nore than one band, even
t hough thi.s may reqwre a . conprom se away from the val ues required for

proper tracking in di fifefe®W terpdyne regpivern e tie ffamw t he
frequency ra&mﬁwow%tﬂwééxerﬂﬁé bonﬁiet;&ehey @n@athe If

w1 B 5105 P RBCR, B GaBiouk, e “EaRe 8 ki a° Fenaid Beritan “""“ A seeebn b
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si ngl e tuni mgcedvexge fapmaintatningathis didfeyencedconstat so amch of
the RF to permit the use of a common tuning control for both the
15 RF and LO tuning circuits. For example, satisfactory
- tracking may be achieved in typical receivers by coupling

a “padder" capacitor in series with the tuning inductance

in the RF or LO tuning stages and by using trimmers. In

receivers having more than one freguency band, it is

20 economically desirable to use the ‘same padder for more

than one band, even though this may require a compromise
‘away from the values .required for proper tracking in
different bands. However, when the difference in the
- freguency ranges between different bands is too great, it
25 may no longer be possible to provide acceptable tracking

'_ over more '_'l':han-'one band with a compromise padder value.

-~/ For example, in the case of a television tuner stage for a
frequency band covering 159-267 MHz and also a frequency
band covering 273-465 MHz, a compromise value to permit

30 the use of the same padder on both bands does not provide
satisfactory tracking when a single tuning voltage-
controlled varactor tuning diode is used in each of the RF
and LO c1rcu1ts.

In accordance with an aspect of the invention

35 as sét forth in more detail in the appended claims, in a

superheterodyne receiver having a plurality of selectable




and LO.circuits.” In accordance with an aspect of the invention 35 as set .
forth in nore detail in the appended claims, in a superheterodyne receiver: ;
haying a plurality of selectable -2- - RCA 81, 996 -t uni-ng e
bands includi-ng a tuning vol tage source an? a band sel ectign Sh?”?% sour ce,

a sel ectively enabl ed vol tage nodi fying arfangenent .is cougpéd o ffe. :
~tuning voltage source and is responsive to the band selection signal for 5
providing a nodified tuning voltage to one of the RF and LO tuning circuits
when the tuning voltage is within a predeternlned portion, |ess than the
whol e, of the tuning vol tage range. The draw ng shows partly in block form
and 10 partly in-circuit dlagran1forn1a schematic of a t uni ng vol t age
tracki ng arrangenment constructed in accordance with the present invention.
In the tuning arrangement shown in the FIGJURE, 100 is an RF.signal source
such as an: anﬂmnia;gdzdndsJﬁichléinglmrttmingtvobtagevsd&ﬁceaaﬁdrecnaﬂar
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explalned exanpl reference to
frequency an(?§ %%&M% 299 ko ehe of ERQCRK and and
465 MHz) of the %jmgeapmwmmlﬁn@mmgl@ontsgeamlwzeﬁiﬂ &40 other

25 bands. predetermined’ portion, less than the whole, of the tuning
voltage range. - ' : _
- The drawing shows partly 1n block form and
10 partly: in c1rcu1t dlagram form a schematac of a tunlng N \e/
- voltage tracking: arrangement constructed 1n accordance
with the present 1nventaon." S
' In the tuning arrangement shown in the FIGURE,
100 is an RF- 51gnal source such as an antenna, cable
15 television outlet, or a video tape recorder and is coupled
to a television receiver input point 102. In order to
make the descrlptlon of the illustrated embodlment of the
present invention. more clear, circuit’ detalls not relevant
to the explanataon have been omitted or represented in
20 block form. In addltlon, ‘the tuning arrangement will be'

- explained,” by way of example, ‘with reference to the thlrd
and fourth upper frequency'bands (Band 3‘between 159 and \kd
267 MHz and Band 4 between 273 and 465 Mai) of the VEF

- frequency range although it is also appllcable to other
25 pands.: '
: - ‘When- ‘Band 3 is selected s1gnal B3 supplled by a
band selectaon szgnal source 104, through protectlve

- diode ‘115 and resistor 114, will be at a relatively
‘high positive voltage such as 12.5 volts, for example, and

30; signal B4 will bé“substantially at"O'Volts. This causes a
switching PIN diode 106 to be’ reversed blased and
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V%en Band 3 is selected, signal B3 supplied by a,band sel ection signal

sour ce 104, through, prqtective di ode 115 and r esi st or 114, wll be at a
Hﬂiﬂlvely hi gh positive voltage such as=32.5 volts, for exaRphes8iS9630
'sighal B4 will be substantially at O volts. This causes a sw tching PIN

di ode 106 to be reversed biased and --3- substantially nonconductive. The
series connesubshaotlahawbn@magnduntxyai:mhafscnsea gannectioneodnant
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Lo a mixer 191 Per SEraDes w&%% 7%, itae Eg?séaeﬁt B el
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processi ng ctéapdtitor33240 andf the \Filtt faOecebedtrode! gFi FETVAREAdS
source 138 pr or 136 _interstage

ovi de un|n ta e to Jocal |II
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electrode of FET 126 is coupled to a common ground 128 by

way of a biasing resistor 130 and a bypass capacitor 132
Y, 15 for providing bias. The drain electrode of FET 126 is '
coupled to an interstage tuned circuit 132 whose output is
'applied to'a_mixer:134 for heterodyning with the signal
supplied by a local oscillator 136. The output from mixer
134 is supplied to receiver signal processing circuits 139
20 for further processing.
- A tuning voltage source 138 provides tuning
voltage to local oscillator 136, interstage tuned circuit
132 and to varactor diode 120. The tuning voltage is
supplied to varactor diode 120 by way of series connected
25 resistors 140 and 142,'the junction point of the resistors
being bypassed by a capacitor 144. This junction is also
¢ coupled to the cathode of a diode 146 whosé anode is
‘coupled by way of a resistor 148 to the juncéion poiht of
resistor 116 and diode 106 anode. As explained, signal B4
30 is substantially at 0 volts when Band 3 is selected and
consequently, diode 146 is reversed biased for Band 3
since its cathode is coupled to the tuning voltage which
is always positive relative to ground. Wwhen Band 4 is
selected, signal B4 'is positive, for example, 14 volts.
35 Signal B4 causes diode 106, which was non-conductive for
| Band 3 to become conductive with its cathode current flowing
to ground by way of a resistor 147. Inductance 108 is thereby
effectively coupled to ground by way of diode 106 and a bypass




supplied to varactor diode 120 by way of serles connected 25 = resistors
140 and 142, the junction p0|nt of the resistors being,bypassed by a

cgpacitor:144. This junction is also cetpled to the cathodumuf1ﬁrdﬂnﬁe'14

ose anode is coupled by way of a resistor 148 to the junction point of
resistor 116 and diode 106 anode. As expl ained, signal B4 30 IS
substantlacapaGItgnvslﬂ§QMﬂhiqkuﬁf£B¢ti%Q42cceup&ﬁa a&ns@q@ﬁﬂﬂk&ekﬂode
146 is reVﬁiéﬁdtﬁe%&i‘ﬂe%r c%ﬂﬂx?aﬁéﬁeoft &a&haﬂeegsl%uah% the

tuni ng vol tage which_1s always p03|t|ve relative to ground and 4 i
sel ected, ThiRaPapallel,combinaticn of pauctances ngrggentg g?nal B4
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causes di ogigal06r effifeletise ﬁmm&élmeaﬁ%hsasdﬁebodammﬁwuct ive

I nacthnccofoppuctRaEs, 148 el 019 Shthe o EoratetS) S di ode 106

and a bypasesonant- cizgaditt aricth Meradtoh éiédet12eh;vmngphe&mgher1
paral | el S t e O,and 112. This-
parall el rT%I na Fo%sso&eﬁ%t ancefswrfe)ép esen sfggs%ﬁ%@ effect ive -

i nduct ancean‘ﬁhemerser sdnceoigiignal B4 5is positivet foreBantd) andide al one

and therefpge §gr FBrpar@s Bided WHeh ttﬂ\ét?uﬂfggc{raatﬂgﬁd‘islaé@ 'ng a

hlgher resonant  frequenc as I.s required rthernore, since

si gnat0 B4 PesHbive; FBaPo N&]ﬁFaQﬁ ARPLied| tor EhaaARoBe. &1 GlRde t he

t uni ng voliegelnsrégpanga tgpgﬁgna&ag¢wulthe volt age applled to t he anode
of diode 146 in respggs to si gn has been_nentio e J3gpron1se
to pernit the use of e%h *&Rﬁ% o POTRTENNEE 3Ca &EP es not

prow de acthetabécofr ahbl Isgme paddext ngalue on both Bands 3 and 4
- does not provide acceptable tracking w1th a single
15 varactor diode in each of the RF and LO circuits. Instead
of attempting such a comprom1se, the present inventors
have found it advantageous,'as a first step, to select the
value of padder- capacitor 122 to provide good tracking on
Band 3, without taking into consideration. the value
20 required for Band 4. However, if this is done without
resort tb.thefp:esent invention, and Band.4 is selected,
the RF tuning extends too far at the low frequency end of
the tuning renge, which makes tracking impracticable. The
low frequency end of the tunzng range occurs when the _
‘25 tuning voltage: hal its least positive value, which causes 2=
varactor diode 120 to. exhlblt_lts .greatest capac1tance.
In accordance with the present inVention, diode 146 begins
- conducting when the tuning voltagefhaSQfallen:to a level
. corresponding to a tuning point where the RF tuning
30 freguency tends to deviate from the value it should have
for proper.trackihg. .Conduction in diode 146 due to the
positive B4fsigna1=on-itstanode7modifies"the'tuning
voltage appl;ed to varactor diode 120, maklng it more
pos1t1ve than in the absence of such conductlon, thus-
35 maklng.the.varactor-dlode tuning capacitance smaller than
in the absence of such conduction. -The tuning variation
_caused by the=tuning voltage supplied by tuning voltage
source 138 is therebyrquified in a direction to provide
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15 varactor diode in each of the RF and LO circuits. Instead of
at‘terrptl ng such a conpronise, the present inventors have found it

ad\%ernt ageous, as a first step, to sel ect=%he val ue of paddeWZ
to provi de good tracking on Band 3, without taking into consideration the
val ue 20 re U|re for a.nd 4. ver, if this is done wthout resort
to the presef S’n rﬁa’ﬁe with the, seme RAddex ¥¢las@ ends too .

far atttheb: swlhce:qderﬁqr @td:néct ftrad:l?iitig o?ngandvvgl . C h THRK QSadurC I8y ?h -
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nodi fi ed depends_on t correspon

e tuning voltage
nodi fi cat i onuRdegEgogd that igl?erit%rét%qfacw nglearbPyopdaptabde &9 is

achi eved in other frequencies and other types of receivers. The
\/,- 15 polarities selected for supply and signal voltages and
diode poling are clearly matters of particular design and
may be changed to suit va_ribus requirements without
departing from the scope of the invention.




- super heterod

this manner for both Band 3 and Band 4 without the need to conprom se -

performance in either band because of the padder requirenment of the other Qf
begd. The inplenmentation of the invention in 10 accordance with the b
descri bed enmbodiment is illustrative. Wile the operation of the invention
has been described with reference to television Bands 3 and 4, _|t w il be
under stood that the invention is clearly_ daptable to oth % gﬁ Sgﬁles and
ot her types of receivers. The 15 pol-arities selected for g

signal voltages and diode poling are clearly matters of particul ar design
and may be changed to suit various reqU|renents wi t hout departing fromthe

scope -of . the I on. -6- - SR RCA 81,996 CLAIMS: 1. 1In a
§#@§§§§+o frequency (RF) receiver having a plurality of

sel ectabl e tuni ng bands and i ncluding a tuning voltage sou[fe for prOV|?gpg
Gach of “said tuning bards A & ARSI RN Fdld Krouoddy [ARECS
vol tage cont Fecedyemr having foPbutalityn phrselectaple tuning bandsl ity of
recei ved RF %hﬁ”@.h%l@ﬂi&@s@%ﬁ]&q Qrd tsc?if"r ﬁ%pﬁ%fhﬁgwel sin
response to % t uni n%%cl)l t age q(i%gqqr?fﬁcqlﬁpqc; or neans Leedndi ng o
generating a ueémg rﬁfiﬁﬁﬁ g
respective oveitabesa'laahqésarﬂw EeFaotT r@% ti_tm @ﬁw;ﬁ&% \(;O:o'; ggﬁcema)r(ler
TS e ket S T SE oihd B
_ controlled RF means for selecting an RF signal from a
'plurality of received RF s1gnals corresponding to
respective ones of said channels in response to an RF \4)
tuning voltage, local oscillator (LO) means for
generating an LO 51gnal having a plurality of frequencies
corresponding to respective ones of said channels in
response to an 1O tuning voltage, mixer means_for mixing
said selected RF signal and said LO signal to produce an
IF signal, tuning circuit means associated with said RF
means for tuning said_RF means in said tuning bands in
response to.said RF tuning voltage, and a selection
signal source for providing a selection signal voltage to
said tuning circuit means for selectively causing said RF
means to be tuned in one of said tuhing bands, a tuning
voltage tracking arrangement comprising:

- coupling means for coupling said'tuning'voltage \J
to an ‘RF tuning voltage input as said RF tuﬂing voltage' |
and to an LO tuning voltage input as said LO tuning
voltage; | _ _ |

selectively enabled voltage modifying means
coupled to said tuning voltage source and being
responsive to said selection signal-voltage for
selectively modifying said RF tuning voltage relative to
' said LO tuning voltage and for providing said modified RF
tuning voltage in said one band only when said tuning
voltage prov1ded by said tuning voltage source is within
a predetermined portion, less than the whole, of the
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means .for tuning said RF nmeans in said tuning bands in response to.said RF
1 |ng vol tage, and, a sel ection signal source f or provi ding a selection
sigrfal- voltage to sai d tuning circuit neans for selectively causing said RF
~means to be tuned in one of sai.d tuning bands, a tuning voltage tracking
arrangenment conprising: coupling nmeans for coupling said tuning voltage to
an RF tuning voltage input as said RF tuni vol tage and to an LO tuping
vol tage input as said LO tuning voltage; selectively enabl eoR%Iqjagig

nodi fyi ng nmeans coupled to said tuning VOItage source and bei ng responsive
to said selection signal voltage for selectively nodifying said RF tuning
voltage relative to said LO tuning voltage and for providing said nodified
RF tuni ng vol t FfERacNe Rirdefaimingd, nange w0 dthamisaid AR sfonabyi ded

by said tuning sélém TSl d REVndUns and R FreQiechdp ds Oéhldef&cél

t he whol e, of th 111111 #%1%3} - 7- 996
respective pre rpzﬁﬂ?é‘ S qgal Qs llatior means ack RF
means and t he btmqmmnheﬁ tnigbihrespomt did e rsanie Gitsthdly ﬁﬁt@dé&ﬁ?

osci |l I at or tr rt [e e channel for
each one of sa:z’?ile Ogﬁnl%e %{Ei ﬁ?erlc‘)%g eoéultq"q@d?%%{‘nmd ajgfbﬁ*'gd]ﬁ'r acki ng

arrangenent recited in Cla|n11 wherei n said vol tage nDdlfylng nmeans

conprises resistor neans ghaviphe &dddiSing g q_. dg_,é UH o 4G4 troe
source and a second end coupl d to said one of “sal tuning circurt
means and furtﬁ§ﬁ tage modifying means comprises res15tor

means hav1ng a flrst end coupled to said tuning voltage
source and a second end coupled to said one of said RF

\ and tuning circuit means and further comprising diode
means coupled between said selection signal source and
said second end of said resistor means.

3. A tracking arrangement as in Claim 1 or 2
wherein said tuning circuit means comprises wvaractor
tuning diode means.

4. The tracking arrangement as in Claim 3
wherein said tuning circuit means comprises a padder.

5. A tracking arrangement as in Claim 3 or 4
. wherein a potential difference between said selection
L,/ signal voltage'and said tuning voltage céﬁsgs said diode
means to conduct when said tuning voltage provided by
said tuning voltage source is within said predetermined
portion of said predetermined range and said selection
signal selects said one of said bands.

6. A tracking arrangement as in Claim S
wherein said predetermined portion of said predetermined
range includes the end of said predetermined range
corresponding to- the lower tﬁning frequency in said one
of said bands.
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means coupl ed between said sel ection signal source and said second end of
said resistor means. 3. A tracking arrangenent as in Caiml or 2 wherein -
sayd tuning circuit means conprises varactor tuning di ode neans. 4. The =u'~J
trdcking arrangenment as in Claim3 wherein said tuning circuit.neans '
conprises a padder. 5. A tracking arrangement as in aim3 or 4 wherein a
potential difference between said selection signal voltage and said tuning

vol tage causes said diode nmeans to condueig-when said tuni nRop!dBRIDE

provi ded by said tuning voltage source is within said predeterm ned portion -
of said predeterm ned range and said sel ection signal selects said one of

said bands. 6. A tracking arrangenent as in Claim5 wherein said’

predet ermi ned portion of saind +pEad I, A Adinle S 116 4 aid
predet erm ned range cor ?éspéﬂét ngqﬁ)ﬁﬁ?gﬁgﬁerturﬂ%&%%}@%ﬁﬁﬂg d

one of said bafdbereinbefore; described) with referenge tq thepy s+

- RCA 81,996 7. abcbmpangingadrawdng.r angenent substant i al 'y ‘as ‘hereinbefore
described with reference to the acconpanying drawing. = '
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