3

-1- APPARATUS FOR DRIV NG’ NECHANI CAL RESONA LAVPEDAR
SOURCE Back ouncﬂaﬁ' | -'ll-'gRSll: @EGH!R@TLC

he pres&ant vvéntmnff\:e-orfcer ecei vers
havi ng ci try' s RS Bl r"esor’:’almﬂ Blﬂgl& ceramc _
filter or the Ii ﬂ( ; -y.‘. ~for nmechani cal

resonator from a*m’g

5 2P é

mechani cal resonétar- Ubst; al '- source. As used herein,

television re chntended to-1ncl

such as a VR , t.irﬁ-&:“ww.uwﬁé@&m@ﬂ
IMPEDANCE SOURCE

Background _
5 The present invention concerns television receivers having

circuitry for driving a mechanical resonator such as a ceramic filter or the
like, and more particularly, for driving such a mechanical resonator from a
high impedance source such that the input impedance of the mechanical
resonator substantially loads the source. As used herein, television

10 receiver is intended to include any television signal processor such as a
VCR or monitor, with or without a display device such as a CRT.

Ceramic filters and other mechanical resonating devices/ ‘are
commonly used in television receivers. For example, the video processing‘ '
circuitry following a detector for providing a composite signal including

15 color video and intercarrier components will often have a 4.5 MHz ceramic
filter trap for removing the sound intercarrier signal from the composite
signal produced by the video detector. Additionally, the sound processing
circuitry will often have a 4.5 MHz bandpass ceramic filter for passing the
intercarrier 4.5 MHz sound subcarrier while eliminating the rest of the

20 combined signal.- It is. recommended by manufacturers of integrated
circuits including detectors in applications notes that combined signals
should be coupled to the ceramic filters by a low output impedance source
such as an emitter follower. However, in order to improve performance,
e.g., to improve signal to noise ratios, it is sometimes necessary to provide

25 extra voltage gain not available from an emitter follower. " One econo:éxical
way to achieve this extra gain is to move one of the signal chains, e.g., the
sound chain, to the collector electrode of the emitter follower. Such an
arrangement is shown in U.S. Patent No. 3,091,659 (Massman). :

It is herein recognized that when the output for one of the

30 signal chains, e.g., the sound chain, is moved to a transistor collector
electrode, a problem arises because the output source impedance of the
collector electrode of the transistor is high (typically more than 100
Kohms). This output source impedance is much more than, e.g., 10 times.
the input impedance of the ceramic filter which varies considerably with

35 frequency. For example, the ceramic filter sound bandpass filter of the
exemplary 'embodiment has a relatively low input impedance, e.g., about
400 ohms at the 4.5 MHz center frequency, and a much higher input
impedance, e.g., 2-3 Kohms, at frequencies removed from the center



Ceranmic filters and other nechani cal resonating devices are commonly used
in tel evision receméhét Has/Hén IRRAR! €, the video processing circuitry

follow ng. a detecto g a conposite signal including color video
and intercarrier Hmﬂ MEM l’often have a 4.5 MHz ceramic filter tra
for renoving the so er sigmad-fromthe conposite siR@al 85,968
produced by .the video detector. Additionally, the sound processing

circuitry V‘h‘ehugflkﬁg h§1“ﬁec8 th ré\fl&'ﬁvQﬁan sinf)ﬁ aﬁe&ddcteeroff glic? p(gersr%i hg Hifr

intercarrier carrier the
conbi ned siapdsl the highs lmdﬁﬁ%d%anabﬁoumuﬂm:tgmeref ghei tnasgissorctircuit at

circuits ingleldoliecist e@lb@fﬁodbn cﬂaﬁ és?&&/imn%réqﬁe@x%gt %&"ﬁﬂﬁg Esdtﬁé Ledrge of
shoul d be coupolt 9mtpgd%tr1]ge ‘5t Ghe c:erami%r Sfllté/r with freau ncy. anee souree
5 This input impedance versus frequency characteristic of the
ceramic filter is generally negligible when the signal is coupled from a low
source impedance, e.g., 50 ohms or a source impedance comparable to the
input impedance of the ceramic filter, e.g., that provided by an emitter
follower. However, when driving the ceramic filter from a high source
10 impedance, the input impedance versus- frequency characteristic of the
ceramic filter becomes an undesirable factor since it causes an increase in
gain at frequencies, such as at the 3.58 MHz color.' subcarrier frequency,
that the bandpass filter is intended to filter out. Accordingly, it is
desirable to provide an economical way for providing extra gain by driving
15 the mechanical resonant device such as a ceramic filter from the collector
electrode of a transistor (rather than at the emitter electrode), while
overcoming the input impedance loading effect of the ceramic filter on the
high impedance signal source provided at the collector electrode.

20 - Summary of the Invention

Briefly, the present invention concerns a high impedance signal
source driving a relatively low input impedance mechanical resonating
device such as a ceramic filter having an input impedance which varies
with frequency. The high impedance source is augmented by a resonant

25 circuit tuned to the center frequency of the mechanical resonating device.
The skirts of the resonant tuned circuit rapidly decrease in impedance on

both sides of the center frequency of interest substantially compensating

for the change of circuit gain with frequency due to the change of the input

impedance with frequency of the ceramic filter. Thus, the change of

30 impedance with frequency characteristic of resonant circuit s
complementary to the change of ‘input impedance with frequcocy
characteristic of ceramic filter.

Description of the Drawings

35 Reference may be had to the drawings wherein:
FIGURE 1 shows a partial block diagram and a partlal scherm
of portions of a television receiver, according to aspects of the pro<.nt
invention.
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present invention.

Detailed Description of the Preferred Embodiment
Referring now to the Drawings, wherein like ' members have
10 been designated with like numbers, there is shown in FIGURE 1 pertinent
portions of a television receiver. A television signal is received at antenna
terminals 12 from an antenna receiving off the air broadcasts, or from a
cable system, VCR, or the like, and is fed to a radio frequency (RF)
amplifier 10 which in turn couples the signal to a mixer 14.  Both amplifier
15 10 and mixer 14 are portions of a tuner which selects the desired signal
and converts it to. an intermediate frequency (IF) signal for further
processing.  The IF signal is amplified in an intermediate frequency
amplifier 16 and then coupled to a video detector 18. The detected
composite video signal includes a frequency modulated sound intercarrier
20 signal at 4.5 MHz, and a video signal. The video signal includes a baseband
luminance component and a phase modulated chrominance subcarrier
signal at 3.58 MHz. The luminance component includes synchronization
pulses. The present embodiment primarily concerns separation of the
video and sound IF signals, and accordingly the other aspects of the
25 composite signal will not be discussed further.

The detected composite signal at 20 is coupled to the base
electrode of a transistor 22. Substantially the same amplitude composite
signal is produced at the emitter electrode of transistor 22 across a resistor
24 and is coupled to a 4.5 MHz ceramic filter trap 26 through an isolation

30 resistor 28. The sound modulated 4.5 MHz intercarrier sound signal is
removed from the composite signal by trap 26 and the remaining video
signal is coupled to a video processing section (not shown) for further
processing by a transistor 30. The further processing of the video signal is
not directly pertinent to the present invention and will not be further

35 discussed herein.

In order to provide additional voltage gain to the intercarricr
sound signal in order to improve the.sound signal to noise ratio, in the
exemplary embodiment the intercarrier sound signal is taken from the

i
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Since the relatively low input inpedance of the ceramc filter

collector electrode of transistor 22 is coupled to a capacitor 34 which is
coupled in parallel with an inductor 36 thereby forming a parallel tuned
resonant circuit. The values of capacitor 34 and inductor 36 are chosen to
provide a resonance at the 4.5 MHz sound intercarrier frequency. Supply
voltage is coupled to transistor 22 through a low pass filter comprising a

. resistor 38 and capacitor 40. The intercarrier sound signal developed at

the collector electrode of transistor 22 is coupled through an optional DC
decoupling capacitor 41 and an optional isolation resistor 43 to a ceramic
filter 42 which is a bandpass filter centered at the 4.5 MHz intercarrier -
frequency. Bandpass filter 42 removes virtually all of the video signal
which would otherwise be present.

As discussed above, the output 1mpedance at the collector
electrode of a transistor is much higher than the frequency dependent
input impedance of bandpass ceramic filter 42. The input impedance of
filter 42 of the exemplary embodiment has a minimum value of about 400
ohms at the 4.5 MHz center frequency and rapidly increases to 2 or 3
Kohms on both sides of the center frequency. This input impedance versus
frequency response is shown in FIGURE 3 by curve "a" having a saddle or
valley point and extending upwardly for _ffequencxes removed from the
center frequency of 4.5 MHz. Without tuned circuit 34/36, due to the AC
loading of the relatively high output impedance collector electrode of
transistor 22 by the relatively low input impedance bandpass filter 42, the
gain versus frequency characteristic of transistor 22 produced at the
collector electrode would vary according to the change of input impedance
of bandpass filter 42 as shown in curve "a" of FIGURE 3. This is
undesirable since the resultant gain versus frequency characteristic is

contrary to the desired bandpass filtering transfer characteristic of filter

42.  Specifically, the resultant gain versus frequency is undesirable
because it provides considerably higher gain, inter alia, at the undesirable
3.58 MHz chroma subcarrier frequency than at the desired 4.5 MHz
intercarrier sound signal frequency. The higher amplitude 3.58 MHz color
subcarrier signal can cause transistor 22 to clip or saturate (effect the
dynamic range of transistor 22), and may produce undesirable components
in the reproduced audio signal which may be especially noticéable when
relatively wideband stereophonic processing is utilized.

This change in gain versus frequency effect is overcome by the
parallel tuned resonant circuit comprising capacitor 34 and inductor 36.
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| ntended tfal 'lttefr (t)u{'requenmes "both 51des of 4.5 MHz. As a result, greater
5 amplification is achieved at the collector electrode of transistor 22 at 4.5
MHz than at off-center frequencies such as 3.58 MHz. Thus, parallel
resonant circuit 34/36 provides an impedance versus frequency
" characteristic "c" which is complimentary to that of input impedance of
ceramic bandpass filter 42. The combination of the two characteristics
10 produces a peaked response shown by curve “b" of FIGURE 3.

The impedance versus frequency of the tuned circuit 34, 36
can be adjusted by selecting the proper L/C ratio, which determines the
impedance of the parallel resonant circuit at the resonant frequency, and
the proper "Q" of the parallel resonant circuit, which determines the slope

15 of the skirts. In the exemplary embodiment, the inductor 36 is 2.2
microhenries and capacitor 34 is a 560 picofarad capacitor. The shape of
the curve "c" can be tailored to take into account the effect of optional
isolation resistor 43 and/or an optional shunt resistor 46 which are often
used with ceramic filters and will slightly change the amplitude and slope

20 of the curve 'b" of FIGURE 3.

The effect of parallel resonant tuned circuit 34/36 can be
looked at in two ways. Firstly, it can be considered that the tuned circuit
lowers source impedances at frequencies removed from the center
frequency. This compensates for the change of loading due to the increase

25 of the input impedance with frequency of ceramic filter 42. Secondly, the
' resonant circuit impedance "swamps out" the input impedance of the
bandpass filter 42 at frequencies removed from the resonant frequency.
As a result, the gain of the transistor 22 at these removed frequencies is
greatly reduced and compensates for the increase of gain which would be

30 due to the increase of the input impedance of ceramic fllter 42 at such
removed frequencies. '

A similar loading problem is not encountered with respect to
the 4.5 MHz trap 26 in the video section since the video section is fed from
the emitter electrode of the transistor which provides a low source

35 impedance, typically much lower than the input impedance of trap 26.

In this manner, the tuned circuit 34, 36 introduces a
complimentary impedance curve to that of the input impedance of ceramic
filter 42, while still permitting substantial gain to be derived trom
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is within the contemplation of the present invention that a PNP transistor
can be used, or a FET of either the enhancement or depletion type in which
case the drain electrode would be the high impedance output electrode, or
any other appropriate device or circuit having a high impedance output for

“driving a ceramic filter or the like.
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.amplification means (22) having a relatively high
impedance signal output means, .
a first load means (34,36; 42) coupled to the high
impedance signal output means (22), said first load means (34,36;42)
having a first input impedance versus frequency characteristic and
10 an input impedance relatively lower than the high impedance signal
output means, and
a second load means (34,36;42) coupled to the high
impedance signal output means (22), said second load means
(34,36;42) having a second impedance versus frequency
15 characteristic which is complementary to the first input impedance
versus frequency characteristic such that the amplitude versus
frequency characteristic of a signal at the high impedance signal
output means (22) is in part determined by the first load means
(34,36;42) and in part determined by the second load means
20 (34,36;42). |

2. The amplifier circuit of claim 1 characterized in that
the first input impedance versus frequency characteristic has a first
higher input impedance portion and a first lower input impedance

25 portion, and the second impedance versus frequency characteristic
has a second lower impedance portion generally coincident in
frequency with the first higher impedance portion. and a second
higher impedance portion generally coincident in frequency with the
first lower impedance portion.

30
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S{Li0Been Repllded FI GURE 2 is a representative inpedance versus frequency

f a tuned circuit having-a center frequency RCA4R5,948 .

ml\ \B‘) representative.input inpedance versus frequency _

f a ceramc filter, a tuned circuit, and the cunulative
effect of the conbi Bati Gtheoamplifiemairaric osfliolgini 01 ashericterdzed @ phasent
| NVeNt1 ONfirst input impedance versus frequency characteristic has two first

higher impedance portions with a first low impedance portion
therebetween, and the second impedance versus frequency

5 characteristic has a second higher impedance portion substantially
coincident in frequency with the first low impedance portion and two
second low impedance portions substantially coincident in frequency
with the two first higher impedance portions.

10 4. An amplifier circuit of claim. 1, characterized by:
the first load means (34,36;42) is a tuned circuit (34,36),
and ‘ '
the second load means is a mechanical resonator (42).
15 5. - The amplifier circuit of claim 4 characterized in that

the tuned circuit (34,36) has a resonant frequency and a peaked

impedance at the resonant frequency, and the mechanical resonator

(42) has a center frequency substantially coincident in frequency

with the resonant frequency of the tuned circuit with a low valley of
20 mput impedance at the resonant frequency.

6. The amplifier circuit of claim 5 characterized in that

the amplifier means (22) is a transistor, and the relatively high
impedance output means is a collector electrode of the transistor.
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Det ai | ed Description of the Preferred Enbodi nent Referring now to the
Drawi ngs, wherein |ike nenbers have been designated with |i KROWNXE068
there is.shown in FIGURE 1 pertinent portions of a television receiver. A
television signal is received at antenna terninals 12 from an antenna
receiving off the air broadcasts, OorABRTRALTcable system VCR, or the |ike,

and is fed to a radi r Yl . lLifrer 10 Leh.in turn coupl es the
signal to a m xer 14?“&0?’%%%% il\g‘?{ée:%t@gpghﬁ&?ﬁ%era \fﬁgﬁr émﬁ)(?fif’f’fiﬁss’cﬁ%ai
22t Hekrivi laginalyar d
tuner whi c¥PWELe t er1vgeg rad relagivdlyardw covpugr impedance amechanical
|t or e ScborkliReAGYicel | @SR 01y  Uekdiftc PHREP> Mg sl
coupl ed tomgg HE d’éﬂl"é?(t,‘t Jares withcirgguergd Ihe high impedance source
(22) is further loaded by a resonant circuit (34,36) tuned to the

center frequency of the mechanical resonating device (22). The
skirts of the resonant tuned circuit decrease in impedance on both
. sides of the center frequency of interest substantially compensating
10 for the change of circuit gain with frequency due to the change of
input impedance with frequency of the ceramic filter.
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conposite video signal includes a frequency nodul ated sound.-intercarrier
signal at 4,5 MHz, and a video signal. The video signal includes a baseband
I'um nance conponent and a phase nodulatedmsﬁhamhsham laced\bcarri er

signal at 3.58 MHz. The | um nance conponent ronlzatlon

pul ses. The present enbodi ment primarily t|on of the

vi deo and sound | F signals, and’accgzglngly e ot er aspects of the
conposite signal will not be discussé#d further. The detected conposite
signal at 20 is coupled to the base el ectrode of a transistor 22.
Substantially the sane anplitude conposite signal is produced at the
emitter electrode of transistor 22 across a resistor 24 and is ¢Bupled to a
4.5 MHz ceranm c fllter trap 26 through an isolation
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v : . . .
resistor 28. The sound nodul ated 4.5 MHz intercarrier sound signal Ts
renmoved fromthe conposite signal by trap 26 and the remaining video signa
is coupled to a video processing section (not shown) for further processing
by a transistor 30. The further procesking of the video signal is not
directly pertinent to the present invention and -will not be further

di scussed her eARPARATUSIEORIDRIVING AMBAHIANION. RESONXIFORFROM A HiIGH
intercarrier sound signal in orderlgﬁdmgg\é@)&& sound signal to noise
ratio, in the exenplary enbodine | er sound signal is taken

fromthe

Background
The present invention concerns television receivers having

circuitry for driving a mechanical resonator such as a ceramic filter or the
like, and more particularly, for driving such a mechanical resonator from a
high impedance source such that the input impedance of the mechanical
resonator substantially loads the source. As used herein, television
receiver is intended to include any television signal processor such as a
VCR or monitor, with or without a display device such as a CRT.

Ceramic filters and other mechanical resonating devices are
commonly used in television receivers. For example, the video processing
circuitry following a detector for providing a composite signal including
color video and intercarrier components will often have a 4.5 MHz ceramic
filter trap for removing the sound intercarrier signal from the composite
signal produced by the video detector. Additionally, the sound processing
circuitry will often have a 4.5 MHz bandpass ceramic filter for passing the
intercarrier 4.5 MHz sound subcarrier while eliminating the rest of the
combined signal. It is recommended by manufacturers of integrated
circuits including detectors in applications notes that combined signals
should be coupled to the ceramic filters by a low output impedance source
such as an emitter follower. However, in order to improve performance,
e.g., to improve signal to noise ratios, it is sometimes necessary to provide
extra voltage gain not available from an emitter follower. One economical
way to achieve this extra gain is to move one of the signal chains, e.g., the
sound chain, to the collector electrode of the emitter follower. Such an

_ arrangement is shown in U.S. Patent No. 3,091,659 (Massman).

It is herein recognized that when the output for one of the
signal chains, e.g., the sound chain, is moved to a transistor collector
electrode, a problem arises because the output source impedance of the
collector electrode of the transistor is high (typically more than 100
Kohms). This output source impedance is much more than, e.g., 10 times,
the input impedance of the ceramic filter which varies considerably with
frequency. For example, the ceramic filter sound bandpass filter of the
exemplary embodiment has a relatively low input impedance,, e.g., about
400 ohms at the 4.5 MHz center frequency, and a much higher inpnt
impedance, e.g., 2-3 Kohms, at frequencies removed from the center




-4- coll ector electrode (rather than the enitter el ectrode) of transistor
" 22. The collector electrode of transistor 22 is coupled to a capacitor 34
which is coupled in parallel with an inductor 36 thereby form ng a parall el
tuned resonant circuit. The values of capacitor 34 and inductor 36 are
chosen to provide a resonance at the 4.5 Miz sound intercarrier frequency.
Supply voltage is coupled to transistqQr 22 through a low pass filter
conprising a resistor 38 and capacitor '40. The intercarrier sound signal
devel oped at the collector electrode of transistor 22 is coupled through an
optional DGeduewupl i Aigiccapucirelotivaly o Epubpimipsdance sofl she saraneisi §itior 43
to a ceramdads the high impedance signal source, the gain of the transistor circuit at
the collector electrode changes with frequency according to the change of
input impedance of the ceramic filter with frequency.

This input impedance versus frequency characteristic of the
ceramic filter is generally negligible when the signal is coupled from a low
source impedance, e.g., 50 ohms or a source impedance comparable to the
input impedance of the ceramic filter, e.g., that provided by an emitter
follower. However, when driving the ceramic filter from a high source
impedance, the input impedance versus frequency characteristic of the
ceramic filter becomes an undesirable factor since it causes an increase in
gain at frequencies, such as at the 3.58 MHz color subcarrier frequency,
that the bandpass filter is intended to filter out.  Accordingly, it is
desirable to provide an economical way for providing extra gain by driving
the mechanical resonant device such as a ceramic filter from the collector
electrode of a transistor (rather than at the emitter electrode), while
overcoming the input impedance loading effect of the ceramic filter on the
high impedance signal source provided at the collector electrode.

Summary of the Invention

Briefly, the present invention concerns a high impedance signal
source driving a relatively low input impedance mechanical resonating
device such as a ceramic filter having an input impedance which varies
with frequency. The high impedance source is augmented by a resonant
circuit tuned to the center frequency of the mechanical resonating device.
The skirts of the resonant tuned circuit rapidly decrease in impedance on
both sides of the center frequency of interest substantially compensating
for the change of circuit gain with frequency due to the change of the input
impedance with frequency of the ceramic filter. Thus, the change of
impedance with frequency characteristic of resonant circuit s

complementary to the change of input impedance with frequency
characteristic of ceramic filter.

Description of the Drawings
Reference may be had to the drawings wherein:

FIGURE 1 shows a partial block diagram and a partial .schemane

of portions of a television receiver, according to aspects of the present . . .
“invention. Lo ' o ' . '
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filter 42 which is a bandpass filter centered at the 4.5 MHz intercarrier
frequency. Bandpass filter 42 renoves virtually all of the video signa

whi ch woul d ot herwi se be present. As discussed above, the output inpedance
at the collector electrode of a transistor is nuch higher than the
frequency dependent input inpedance of bandpass ceramic filter 42. The

I nput i npedance of filter 42 of the exenplary enbodi nent has a m ni num

val ue of about 400 ohns at the 4.5 MHzzcenter frequency and rapidly

i ncreases to 2 or 3 Kohns on both sides of the center frequency This

' ' response i s. shown i.n "a"
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renoved frogharadteristic of a tuned circuit having a center frequency of 4.5 M
FIGURE 3 shows a representative input impedance versus
frequency characteristic of a ceramic filter, a tuned circuit, and the

cumulative effect of the combination of the two, according to aspects of the
present invention.

Detailed Description of the Preferred Embodiment

Referring now to the Drawings, wherein like members have
been designated with like numbers, there is shown in FIGURE 1 pertinent
portions of a television receiver. A television signal is received at antenna
terminals 12 from an antenna receiving off the air broadcasts, or from a
cable system, VCR, or the like, and is fed to a radio frequency (RF)
amplifier 10 which in turn couples the signal to a mixer 14. Both amplifier
10 and mixer 14 are portions of a tuner which selects the desired signal
and converts it to an intermediate frequency (IF) signal for further
processing. The IF signal is amplifi'ed in an intermediate. frequency
amplifier 16 and then coupled to a video detector 18. The detected
composite video signal includes a frequency modulated sound intercarrier
signal at 4.5 MHz, and a video signal. The video signal includes a baseband
luminance component and a phase modulated chrominance subcarrier
signal at 3.58 MHz. The luminance component includes synchronization
pulses. The present embodiment primarily concerns separation of the
video and sound IF signals, and accordingly the other aspects of the
composite signal will not be discussed further.

The detected composite signal at 20 is coupled ‘to the base
electrode of a transistor 22. Substantially the same amplitude composite
signal is produced at the emitter electrode of transistor 22 across a resistor
24 and is coupled to a 4.5 MHz ceramic filter trap 26 through an isolation
resistor 28. The sound modulated 4.5 MHz intercarrier sound signal is
removed from the composite signal by trap 26 and the remaining video
signal is coupled to a video processing section (not shown) for further
protessing by a transistor 30. The further processing of the video signal is

not directly pertinent to the present invention and will not be further
discussed herein.

In order to provnde additional voltage gain to the intercarnicr
'sound sxgnal in_ order to xmprove the sound signal to noise ratio, in the
cxempldry cmbodlment the mtercarner sound SIgnal is; taken from the
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center frequency of 4.5 MHz. Wthout tuned circuit 34/36, due to the AC

| oading of the relatively high output inpedance coll ector el ectrode of

transistor 22 by the relatively | ow input inpedance bandpass filter 42,

t he

gain versus frequency characteristic of transistor 22 produced at the
el ectrode woul d vary according to the change of input inpedance
of bandpass filter 42 as shown in curve "a" of FIGURE 3. This is

col | ector

undesi rabl e since the resultant gain versus frequency characteristic is

contrary to the desired bandpass filtéring transfer characteristic of

filter 42.

undesi r abl GolRRLGHIScliodB! QUINIEShGRNH dEiAblY Fi%'cﬂiasé) G Hﬁnglabﬁfzzﬂ' | fpe

Specifically, the resultant gain versus frequency is

the undes; re\?ec?or e?ectro'\él_iz of trarqrsﬁllst%lrJ ff‘rlrsl géuplegquenc capacitor 32 w51 des red

4.5 Mz

. parallel tuned . resondm cnrcult compnsmg capacitor 34. and_ inductor ih.

coupled in parallel with an inductor 36 thereby forming a parallel tuncd
resonant circuit. The values of capacitor 34 and inductor 36 are chosen to
provide a resonance at the 4.5 MHz sound intercarrier frequency. Supply
voltage is coupled to transistor 22 through a low pass filter comprising a
resistor 38 and capacitor 40. The intercarrier sound signal developed at
the collector electrode of transistor 22 is coupled through an optional DC
decoupling capacitor 41 and an optional isolation resistor 43 to a ceramic
filter 42 which is a bandpass filter centered at the 4.5 MHz intercarrier
frequency. Bandpass filter 42 removes virtually all of the video signal
which would otherwise be present. .

As discussed above, the output impedance at the collector
electrode of a transistor is much higher than the frequency dependent
input impedance of bandpass ceramic filter 42. The input impedance of
filter 42 of the exemplary embodiment has a minimum value of about 400
ohms at the 4.5 MHz center frequency and rapidly increases to 2 or 3

Kohms on both sides of the center frequency. This input impedance versus

frequency response is shown in FIGURE 3 by curve "a" having a saddle or
valley point and extending upwardly for frequencies removed from the
center frequency of 4.5 MHz. Without tuned circuit 34/36, due to the AC
loading of the relatively high output impedancé collector electrode of
transistor 22 by the relatively low input impedance bandpass filter 42, the
gain versus frequency characteristic of transistor 22 produced at the
collector electrode would vary according to the change of input impedance
of bandpass filter 42 as shown in curve "a" of FIGURE 3. This is
undesirable since the resultant gain versus frequency characteristic is
contrary to the desired bandpass filtering transfer characteristic of filter
42.  Specifically, the resultant gain versus frequency is undesirable
because it provides considerably higher gain, inter alia, at the undesirable
3.58 MHz chroma subcarrier frequency than at the desired 4.5 MHz
intercarrier sound signal frequency. The higher amplitude 3.58 MHz color
sybcarricr signal can cause transistor 22 to clip or saturate (effect the
dynamic range of transistor 22), and may produce undesirable components
in the reproduced audio signal which may be especially noticeable ‘when

.rclatlvcly wideband stereophonlc processmg is -utilized:

- This change in. galn "VErsus- frcquency effect is. overcome. hy lhl.

- This is the replacement ﬂheﬁ .
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intercarrier sound signal frequency. The higher anplitude 3.58 MHz col or
subcarrier signal can cause transistor 22 to clip or saturate (effect the

dynam ¢ range of transistor 22), and may produce undesirabl e conponents in
t he reproduced audi o signal which may be especially noticeabl e when
relatively wi deband stereophonic processing is utilized. This change in
gain versus frequency effect is overcone by the parallel tuned resonant
circuit conprising capacitor 34 and iguctor -5 -

Tuned circuit 34/36 has an impedance characteristic shown in FIGURE 2
and curve "c" of FIGURE 3. As shown, tuned circuit 34/36 has a high
impedance at the desired frequency of 4.5 MHz but the impedance rapidly
falls off at frequencies on both sides of 4.5 MHz. As a result, greater
amplification is achieved at the collector electrode of transistor 22 at 4.5
MHz than at off-center frequencies such as 3.58 MHz. Thus, parallel
resonant circuit 34/36 provides an impedance versus frequency
characteristic "c" which is complimentary to that of input impedance of
ceramic bandpass filter 42. The combination of the two characte_ristics
produces a peaked response shown by curve "b" of FIGURE 3.

The impedance versus frequency of the tuned circuit 34, 36
can be adjusted by selecting the proper L/C ratio, which determines the
impedance of the parallel resonant circuit at the resonant frequency, and
the proper "Q" of the parallel resonant circuit, which determines the slope
of the skirts. In the exemplary embodiment, the inductor 36 is 2.2
microhenries and capacitor 34 is a 560 picofarad capacitor. The shape of
the curve "¢" can be tailored to take into account the effect of optional
jsolation resistor 43 andf/or an optional shunt resistor 46 which are often
used with ceramic filters and will slightly change the amplitude and slope
of the curve 'b" of FIGURE 3. ’

The effect of parallel resonant tuned circuit 34/36 can be
looked at in two ways. Firstly, it can be considered that the tuned circuit
lowers source impedances at frequencies removed from the center
frequency. This compensates for the change of loading due to the increase
of the input impedance with frequency of ceramic filter 42. Secondly. the
resonant circuit impedance “"swamps out" the input impedance of the
bandpass filter 42 at frequencies removed from the resonant frequency.
As a result, the gain of the transistor 22 at these removed frequencies is
greatly reduced and compensates for the increase of gain which would be
due to the increase of the input impedance of ceramic filter 42 at such
removed frequencies.

A similar loading problem is not encountered with respect 1o
the 4.5 MHz trap 26 in the video section since the video section is fed from
the emitter electrode of the transistor which provides a low source
impedance, typically much lower than the input impedance of trap 20.

In this manner, the tuned circuit 34, 36 introduccs

. complimentary lmpedancc curve to that of the input impedance of curamie
f:lter 42 whlle still permmmg substanual gain to be "derived trin .

‘“h & is the n,p!acement sheet
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Tuned circuit 34/ 36 has an i npedance characteristic shown in FIGJRE 2 and
“curve "c" of FIGURE 3. As shown, tuned circuit 34/36 has a high i npedance
at the desired frequency of 4.5 MHz but the inpedance rapidly falls off at
frequencies on both sides of 4.5 MHiz. As a result, greater anplification
is achieved at the collector electrode of transistor 22 at 4.5 MHiz than at
of f-center frequencies such as 3.58 MHz. Thus, parallel resonant <circuit
34/ 36 provides an inpedance versus frequency characteristic "c" which
is conplinmentary to that of input inpedance of ceram c bandpass filter 42.
The conbination of the two characterisiics produces a peaked response shown
by curve "b" of FIGURE 3. The inpedance versus frequency of the tuned

circuit 34,ira¥fstor 22 at 4.5 MHz bandpass center frequency (where resonant
circuit 34, 36 is resonant).

Although the present embodiment shows an NPN transistor, it
is within the contemplation of the present invention that a PNP transistor
can be used, or a FET of either the enhancement or depletion type in which
case the drain electrode would be the high impedance output electrode, or
any other appropriate device or circuit having a high impedance output for
driving a ceramic filter or the like.
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can be adjusted by selecting the proper L/C ratio, which determnes the

| npedance of the parallel resonant circuit at the resonant frequency, and
the proper "Q of the parallel resonant circuit, which determ nes the slope
of the skirts. 1In the exenplary enbodinment, the inductor 36 is-2.2- - - -
m crohenries and capacitor 34 is a 560 picofarad capacit s spel, ﬁ%\i e of

the curve "c" can be tailored to take into account the eff 0 ' d :
i solation resistor 43 and/ or an optional7-shunt resistor f’fﬂmm , , en
used with ceramc filters and will slightly change the anpl pe
of the curve 'b" of FIGURE 3. The effect of parallel resonant tuned circuit

34/ 36 can be GlobiM¥ at in two ways. Firstly, it can be considered that the
tuned circuit :

1. In a television receiver, an amplifier circuit
characterized by:
5 amplification means (22) having a relatively high

impedance signal output means,
a first load means (34,36;42) coupled to the high
impedance signal output means (22), said first load means (34,36;42)
having a first input impedance versus frequency characteristic and
10 an input impedance relatively lower than the high impedance signal
output means, and -
a second load means (34,36;42) coupled to the high
impedance signal output means (22), said second load means
(34,36;42) having a second impedance versus .frequency
15 characteristic which is complementary to the first input impedance
versus frequency characteristic such that the amplitude versus
frequency characteristic of a signal at the high impedance signal
output means (22) is in part determined by the first load means

(34,36;42) and in part determined by the second load means
20 (34,36;42). :

2. The amplifier circuit of claim 1 characterized in that
the first input impedance versus frequency characteristic has a first
higher input impedance portion and a first lower input impedance

25 portion, and the second impedance versus frequency characteristic
has a second lower impedance portion generally coincident in
frequency with the first higher impedance portion and a second
higher impedance portion generally coincident in frequency with the

first lower impedance portion.
30
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| oners source inpedances at frequencies renoved fromthe center frequency.
'Thi s conpensates for the change of l.oading due to the increase of the |nput
i npedance with frequency of ceramic filter 42. Secondl yﬂnstSheetH

circuit inpedance "swanps out" the input inpedance of th
42 at frequencies renoved fromthe resonant frequency.
gain of the transistor 22 at these remyged frequencies |s grea

and conpensates for the increase of gain which would be due to the |ncrease
of the input inpedance of ceramc filter 42 at such renoved frequencies. A

simlar |oading problem i Thaohm@neiernditsed ofi- ERihesPekdraéwriké® it habtz trap
26 in the vidgq, Skt Ollnfidiite! DErsk 992 RERE) thdricdkfidil " R two first
higher impedance portions with a first low impedance portion
therebetween, and the second impedance versus frequency
-5 characteristic has a second higher impedance portion substantially
coincident in frequency with the first low impedance portion and two
second low impedance portions substantially coincident in frequency
with the two first higher impedance portions.

10 4. An amplifier circuit of claim 1, chafactcrized by:
the first load means (34,36;42) is a tuned circuit (34,36),
and ) ‘
the second load means is a mechanical resonator (42).
15 5. The amplifier circuit of claim 4 characterized in that

the tuned circuit (34,36) has a resonant frequency and a peaked

impedance at the resonant frequency, and the mechanical resonator

(42) has a center frequency substantially coincident in frequency

with the resonant frequency of the tuned circuit with a low valley of
20 input impedance at the resonant frequency. '

6. The amplifier circuit of claim 5 characterized in that
the amplifier means (22) is a transistor, and the relatively high

~ impedance output means is a collector electrode of the transistor.
25
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the emtter electrode of the transistor which provides a |low source

| npedance, typically nuch | ower than the input inpedance of trap 26. In
this nmanner, the tuned circuit 34, 36 introduces conplinentary

| npedance curve to that of the input igpedance of ceramic filter 42, while
still permtting substantial gain to be derived from -6 - transistor
22 at 4.5 WHz bandpass center frequency (where resonant circuit 34, 36 is

resonant) . APPARATUS FOR DRIVING A MECHANICAL RESONATOR FROM A HIGH
IMPEDANCE SOURCE

ABSTRACT

The present invention concerns a high impedance signal
source (22) driving a relatively low input impedance mechanical
resonating device (42) such as a ceramic filter having an input

5 impedance which varies with frequency. The high impedance source
(22) is further loaded by a resonant circuit (34,36) tuned to the
center frequency of the mechanical resonating device (22). The
skirts of the resonant tuned circuit decrease in impedance on both
sides of the center frequency of interest substantially compensating

10 for the change of circuit gain with frequency due to the change of
input impedance with frequency of the ceramic filter.

Figure 1
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Al t hough the present enbodi nent shows an NPN transistor, it is within the
contenpl ati on of the present invention that a PNP transistor can be used,
or a FET of either the enhancenent or depletion type in which case the
drain el ectrode woul d be the high inpedance out put el ectrode, or any other
appropriate device or circuit having.a high i npedance output for driving a
ceramc filter or the I|ike. Claimg]}/ﬁxcircuit for driving a nechani cal
resonator (42) as used in television receivers, the
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corrpr I SERROHRREPORT latigr2: 2602328-638) i ncl udi ng an

O

transistor (22)) having its collector el ectrode connecte
ect or
ABS

to a first, resonant | oad neans (41-46)
| rmedam:e versus.

C aving a resonance 11 Ke inpuat

requency characteristic (a) with relatively |ow input
|npedance I n a resonance frequency region, and said collector inpedance
(34- ASPARANIUS EBEOR MROANG AeMECHANEOAEN RESONATORE HROMC Ahi ENGES so 1
rel aMEDQN@E@OUF&QE | npedance versus frequency characteristic of said

first resonsant means (41-46) that a greater anpl ification’ I's achiev
sai d resona e fre n on.t han_at enci es i.de of sai

Fesoftn RS R el}’%g? S 8 §¥ma$e%ﬂﬁ %ftﬁ‘f‘ offpe E%Ziq#s MR 165

saj diPpt Eppedag g [deyica 6 (3 S CeTanic 8c Pk onat o

and Bepedance which varies with frequency. The high 1mpedance source (22) is further loaded by a
resonant circuit (34,36) tuned to the center frequency of the mechanical resonating device
(22). The skirts of the resonant tuned circuit (34,36) decrease in impedance on both sides of
the center frequency of interest substantially compensating for the change of circuit gain with
frequency due to the change of input impedance with frequency of the ceramic filter.

Figure 1.

i
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col I ector inpedance (34 -38) 'is a.tuned CI rcuit. 3. The circuit oﬂeﬁgmmé‘
conprising an emtter i rrpedance (24) and’a second resonant | oad ans
(26,28) connected to the emtter electrode of said anplifier transistor
(22). 20 4. The circuit of claim3, wherein said anplifier transistor (22)
has an input which is coupled to the output of a video detector (18), said
video detector providing an input signal to said anplifier transistor (22)
i ncl udi ng Llaims_ pand vi deo si gnal and an intercarrier sound signal ; and
25 one of said first and second resonant |oads (41-46; 26,28) is in a
sound intercarrier signal path, and the other is in a video signal path. 5.
The circui tl. oA cidcait forddrivihg bahechanicsl secmnsd (A2PaRM ihelevitidh réivers tRe
mechani cal circuit comprising an amplifying means (20-24, 34-38) including an amplifier
5 transistor (22) having its collector electrode connected to collector impedance (34-38)
and to a first resonant load means (41-46), said first resonant load means (41-46)
having a resonance like input impedance versus frequency characteristic (o) with
relatively low input impedance in a resonance frequency region, and said collector
impedance (34-38) having an impedance versus frequency characteristic which is so
10 related to said input impedance versus frequency characteristic of said first resonsant
load means (41-46) that a greater amplification is achieved within said resonance

frequency region than at frequencies outside of said resonanace frequency region.

2. The circuit of claim 1, wherein:
15 said first resonant load means (41-46) comprises said mechanical resonator, and said

collector impedance (34-38) is a tuned circuit.

3. The circuit of claim 1 comprising an emitter impedance (24) and a second resonant
load means (26,28) connected to the emitter electrode of said amplifier transistor (22).
20
4. The circuit of claim 3, wherein
said amplifier transistor (22) has an input which is coupled to the output of a video
detector (18), said video detector providing an input signal to said amplifier transistor
(22) including a base-band video signal and an intercarrier sound signal ; and
25 one of said first and second resonant loads (41-46; 26,28) is in a sound intercarrier

signal path, and the other is in a video signal path.

5. The circuit of claim 4, wherein said second resonant load (26,28) is a mechanical

resonator.
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resonator. 30

APPARATUS FOR DRIVING A MECHANICAL RESONATOR FROM A HIGH
IMPEDANCE SOURCE

ABSTRA

The present invention concerns a high impedance signal

source (22) driving a relatively low input impedance mechanical
resonating device (42) such as a ceramic filter having an input

5 1impedance which varies with frequency. The high impedance source
(22) is further loaded by a resonant circuit (34,36) tuned to the
center frequency of the mechanical resonating device (22). The
skirts of the resonant tuned circuit decrease in impedance on both
sides of the center frequency of interest substantially compensating

10 for the change of circuit gain with frequency due to the change of

— input impedance with frequency of the ceramic filter.

Figure 1
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