
PHD 82-049                   2 The invention relates to narrow-band
amplifier as claimed in the introductory part of the Patent Claim 1. With
amplifier circuits provided on a printed. circuit board it is often
unavoidable, inter alia because of the available space, that input and
output lines of the amplifier are provided closely to each other on the
printed circuit board. This may cause a portion of the signal energy to be
fed-back from the output to the input, which may result in self-excitation,
when the input signal and the fed-back output signal have the same phases.
Effects of such a type may be particularly pronounced when a
parallel-resonant circuit is provided at the output of the amplifier and
the input line is coupled to an output line through which the current
through one of the reactances flows and/or when a parallel-resonant circuit
tuned to the same frequency is connected to the input circuit. . . . The
present invention has for its object to prevent to a very large extent the
effects of the above- described feedback from occurring in an amplifier of
the above-described type. . . . . . . . . . . . . . . . . . This object is
accomplished by means of the measures described in the characterizing part
of the Patent  Claim    1 .  .  . It should be noted here that U.S. Patent
4,130,723 discloses a printed circuit board which is used for con- necting
a plurality of digital circuits and comprises a plurality of signal lines
and for which grounded printed conductors are provided between adjacent
signal lines for    PHD 82-049                   3 cross-talk reduction. .
. . . . . . . . . . . . . . . . The feedback is reduced in accordance with
the invention in that the d.c. voltage supply line forms at the same time a
portion of the parallel-resonant circuit which is tuned to a frequency near
the signal frequency and absorbs a portion of the energy from the output
line and which will be designated absorption circuit herein- after. Of the
two capacitors required therefor, one, which short-circuits a.c. voltages
of the signal frequency, must usually already be present, so that for the
measure in accordance with the invention only one additional capa- citor is
required. . . . . . . . . . . . . . . . . . . . The frequency at which the
absorption circuit is in parallel resonance depends on the length of the
line section between the two capacitors and on the capacitance of the other
(smaller) capacitor; this frequency is higher according as the line section
is shorter and according as the capacitance is lower. The resonant
frequency must not be too far from the signal frequency as otherwise only
very little energy is coupled into the supply line, so that the coupling
between the output and the input lines would hardly be capable of being
reduced thereby. On the other hand the edges of the transmission range of
the narrow-band amplifier must not be distorted, in dependence on the 



frequency, by the absorption circuit. . . . . . . . . . . The efficacy of
the absorption circuit does not only depend on its resonant frequency, but
also on the coupling to the other, adjacent line sections of the out-
PHD 82-049                   4 put and input lines and also on the extent
to which it is damped. It is the more effective according as the coupling
is stronger and the damping is greater. The coupling is determined by the
distance between the lines and the sup- ply line as well as by the fact
whether the closely spaced sections of the input and output lines are
closer to the end which is connected to ground (via the larger capacitor)
or closer to the other end. The damping of the absorption - which are
however substantially determined by the choice of the material of which the
printed circuit board and the conductors are made - as well as by the
losses in the capacitors. In addition, the damping depends on the length of
the line and on the capacitance of the capacitors. . . . The invention will
now be further described by way of example with reference to the
accompanying drawing. Therein: Figure 1 shows a portion of a circuit of a
tuner comprising a narrow-band amplifier in accordance with the invention,
. . . . . . . . . . . . . . . . . . Figure 2 shows the response curve of
the narrow- band amplifier. . . . . . . . . . . . . . . . . . . . . .
Figure 1 shows the output of an UHF-VHF tuner. The pnp-transistor 4 of the
type BF 324 which is operated in the grounded-base mode and produces the
output signal operates for UHF as an intermediate-frequency amplifier and
for VHF as a mixing transistor, the VHF-signal being mixed in the mixing
stage with an oscillator signal. The collector of the transistor 4 is
connected to a parallel-    PHD 82-049                    5 resonant
circuit which is tuned to the intermediate fre- quency. The
parallel-resonant circuit comprises a capa- citor 5, one terminal of which
is connected to the collec- tor of transistor 4 and the other terminal to
ground, and also a coil 6 one terminal of which is connected to the
collector of transistor 4 and the other terminal to ground via a line 2 and
a coil 7. That terminal of the coil 7 which is not connected to ground
provides the output of the amplifier, to which an intermediate-frequency
amplifier is connected via a suitable filter. As a result thereof, as is
indicated by broken lines, a comparatively large capacitance 8 is arranged
in parallel with the coil 7, so that the resonant frequency of the
parallel-resonant circuit -the intermediate frequency- is determined almost
exclusively by the values of the components 5 and 6; the coil 7 has for its
sole object to connect the collector of the transistor 4 to ground for
direct current. . . . . . 



The UHF-signals are applied to the circuit via a coil 9, one terminal of
the coil being connected to ground and the other terminal to a UHF-mixer
diode 11, in which the UHF-signal is mixed with an oscillator signal which
is generated in a manner not shown. The other ter- minal of the mixer diode
11 is connected to ground via a capacitor 12. The junction of the capacitor
12 and the mixer diode 11 is connected via a coil 13 to a coil 14, whose
other terminal is also connected to ground. The ca- pacitor 12 and the
series arrangement of the two coils 13 and 14, which are arranged in
parallel with this capacitor    PHD 82-049                    6 form a
parallel-resonant circuit which is tuned to the in- termediate frequency
and suppresses mixing products which have a frequency deviating from the
intermediate frequency. The ratio between the inductances of the coils 13
and 14 is chosen such that the resonant circuit is matched to the input of
the amplifier stage and the junction between the coils 13 and 14 is.
accordingly connected to the base of the transistor 4 via an electronic
switch 15 and a line 3. When VHF-signals are received they are applied to
the base of transistor 4 via the bandpass filter 16 and the switch 17,
while when signals from the VHF-band III are received the signals are
applied to the base of the transistor via the. filter 18 and the switch 19.
The outputs of the filters 16 and 18, respectively, are connected to ground
via two series-resonant circuits 21 and 22, respec- tively, which are tuned
to the intermediate frequency. . The (positive) supply voltage is applied
to the transistor 4 via a line 1, which line is connected to the emitter
via a resistor 23 and via a resistor 24 to the base whose other side is
connected to grpund via a resistor 25, a capacitor 26 being arranged in
parallel with this resistor. The output line 2 and the input line 3 have
sections 20 and 30, respectively, which are extremely close to each other
-for example at a distance of 1.5 mm- on the printed circuit board, not
shown, and have a given length, for example, 20 mm. This provides a
positive feedback from the output to the input. When signals from one of
the VHF-    PHD 82-049                   7 bands I or III are received,
this positive feedback has substantially no effect, as the input of the
amplifier 4 which then operates as a mixing stage is short-circuited for
the intermediate frequency by one of the series- resonant circuits 21 or
22. However., in the UHF-position, the switches 17 and 19 being open and
the switch 15 being closed and the transistor 4 operating as an
intermediate- frequency amplifier, the parallel-resonant circuit 12, 13, 14
is connected to the emitter of the transistor via the switch 15, so that
the feedback intermediate-frequency 



signals may act upon the emitter of the transistor 4. As a result of this
positive feedback (regenerative feedback) the bandwidth of the narrow-band
amplifier is reduced or becomes unstable when the transconductance of the
transis- tor 4 is sufficiently large. . . . . . . . . . . . . . . In order
to counteract this feedback effect, the supply line 1 is connected between
the two sections 20 and 30, which result already in a certain extent of de-
coupling. Near the edge of the printed circuit board a capacitor 27 which
has a capacitance of 10 nF and sub- stantially provides a short-circuit for
the intermediate- frequency is connected to the supply line. A further ca-
pacitor 28 connects a point of the supply line 1 to ground at the resistors
23, 25 which are necessary for generating a bias voltage. This creates a
line section 10 between the terminals of the two capacitos 27 and 28, which
line section is located between the closely adjacent line sections 20 and
30 of the output and input lines, respectively. This    PHD 82-049
8 line section has a given inductance, to which the capacitor 28 is in
parallel and which provides together with this capacitor a
parallel-resonant circuit which resonates at approximately 30 MHz and
absorbs a portion of the feedback energy.    .   .    .   .   .   .    .  .
.   . .  .   .   . .   .   .   .  .   .   .. . . . Such an absorption
circuit would be most effec- tive when it were accurately tuned to the
intermediate frequency. Since, however, still further portions of a
bandpass filter formed of several circuits which may be trimmed differently
must be connected to the output ter- minal 29 of the amplifier, it may
happen that the absorp- tion circuit is tuned to a frequency which deviates
from the intermediate frequency to such an extent that the in- termediate
frequency response curve would evidence signi- ficant asymmetries. For that
reason a resont frequency located below the intermediate frequency is
chosen for the absorption circuit. . . .  . . . . . . . . . . . . .
Basically, the resonant frequency of the ab- sorption circuit might indeed
alternatively be located above the intermediate frequency but then it would
be at least near the lower channels of the VHF band I, which might cause
trouble there. . . . . . . . . . . . . . . . . Tuning the absorption
circuit to the frequency of 30 MHz is effected by means of a suitable
dimensioning of the length of the line section 10 -this section has a
length of approximately 5 cm- and of the capacitance of the capacitor 28. .
. .. . . . . . .   . . . . . ..... The coupling between the two line
sections 20    PHD 82-049                   9 and 30 does not only depend
on the resonant frequency of the absorption circuit but also on its damping
and on its coupling to the line section 20. . . . . . . . . . . . 



The coupling may be influenced in different manners, for example by means
of the spacing between the line sections 10 and 20. The coupling depends,
however, also on the position of the line section relative to the adjacent
sections 20 and 30: the closer the two last- mentioned line sections are
located near the so-called "hot" end of the absorption circuit, which is
determined by the point where the capacitor 28 is connected to the line 1,
the stronger the coupling. . . . . . . . . . . . Also the length of the
line section 10 in- fluences the coupling: it will be obvious that the
capa- citance of the capacitor 28 should then vary in such a way that the
same resonant frequency is produced again. The length of the line 10 also
influences the damping or the bandwidth of the absorption circuit,
respectively, which damping is also determined by the losses in the
capacitor 28. In a circuit which was tested in practice, a ceramic
capacitor of the type X7R was used which has comparatively large losses
(loss factor approximately 0.02). . . . . . . Figure 2 shows the
transmission factor of the intermediate-frequency amplifier, shown in
Figure 1, as a function of the frequency. The broken-line curve 31 shows
the frequency variation without the use of an absorption circuit, whereas
the solid-line curve 32 represents the frequency variation with the use of
an absorption circuit.    PHD 82-049                    10 Without the
absorption circuit a pronounced resonance is produced at the intermediate
frequency fO (36.8 MHz), the 3 dB-bandwidth being less than 2 MHz. The
absorption cir- cuit reduces the transmission factor at the resonant fre-
quency, so that a bandwidth of approximately 2 MHz is ob- tained. (The
curve 32 shows the variation of the trans- mission factor when only the
resonant circuit shown in Figure 1 is connected to the transistor 4. If, in
contrast therewith, this circuit is completed, as shown, to provide a band
filter consisting of a plurality of circuits, then the 3 dB-bandwidth of
5.5 MHz required for television signals is obtained).  . . . . . . . . . .
. . . . . . . It can be clearly seen that the filter curve 32 varies less
steeply at frequencies below the 2 MHz-passband than the curve 31 (without
absorption circuit). Coupling and damping of the absorption circuit have
been chosen such that the transmission factor at the resonant frequency of
the absorption circuit (30 MHz) is approximately 10 dB lower than at the
intermediate frequency fO. . . . . . . The bandwidth change due to
manufacturing im- perfections can be kept within permissible limits and
self- excitation of the intermediate-frequency amplifier in the UHF-mode
can be fully prevented by means of the absorption    


