Section F. Technical Description

RF INPUT CIRCUIT

The RF input signal is fed to the BNC
connector on the front plate of the in-
strument, then passed through a resis-
tive attenuator (providing for 10 dB,
20 dB, 30 dB or 40 dB attenuation)
which is inserted to avoid overloading
of the mixer and to adapt the Modula-
tion Meter to RF signals in the range

3 mVito 10V r.m.s.

All components of the RF attenuator are
numbered between 1300 and 1399.

TUNER (See diagram No.1)

The local oscillator consists of Q103 in
a common-base Hartley coupling. The
same circuit configuration is used in all
ranges. Only the tank circuit (Cc, Cg,
and Lp) and the emitter capacitor Cp
are exchanged to obtain the different
fundamental ranges from 7 to 200 MHz.
Up to 200 MHz, the mixing takes place
with the fundamental frequency of the
local oscillator. Mixing with input sig-
nals which have a frequency higher than
200 MHz is accomplished with the 3rd
or 5th harmonics of the local oscillator.

The intermediate frequency is chosen to
be 2 MHz, and both sidebands can be
used; however, only the lower sideband
can be used at 5 MHz RF input signal
because the lower frequency limit of
the local oscillator is 7 MHz.

With the selector RANGE in position
CRYSTAL OSCILLATOR, the local os-
cillator is disconnected, and an oscil-
lator providing for operation at a fixed
frequency, such as the Crystal Oscil-
lator Unit, code 900-252, may be used.

The signal from the RF attenuator and
that from the local oscillator or the
Crystal Oscillator Unit are fed to the
diodes CR101 to CR104 which form a
balanced mixer and provide for good in-
sulation between the input terminals and
the local oscillator or the Crystal Os-
cillator Unit, and thereby reduce the
influence of stray radiation. The result-
ing 2 MHz signal is fed to the IF filter
via T102.

The tuner has its own current limiters,
i.e., Q101 for +12 V, and Q102 for
-12 V. ‘

All components of the tuner are num-

bered between 100 and 199.
IF FILTER (See diagram No.Il)

The output impedance of the mixer is
matched capacitively to that of the IF
filter. In this fashion, variations of the
output impedance of the mixer become
uncritical. From T102, the intermediate
frequency” signal of 2 MHz passes through
a band-pass filter which rejects unwanted
mixing products. It is of the phase-linear
type, and it has a bandwidth of +400
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kHz around the intermediate frequency.
A high degree of phase-linearity is nec-
essary to achieve measurements on FM
signals with minimum distortion, especial-
ly when the modulation frequency is high.

All components of the IF filter are num-
bered between 200 and 299.

IF PREAMPLIFIER AND IF ATTENUATOR
(See diagram No. lll)

The three-stage IF preamplifier consists
of Q301, Q302, and Q303. It protects
the IF filter against load impedance vari-
ations from the IF attenuator. At the
same time, it provides for amplification
before the signal is fed to the IF atten-
vator. Amplification alongside with an
almost ideal connection to the IF filter
results in a minimum amount of noise at
all input levels. The ohmic part of the
IF amplifier input is matched by means
of R304, and the reactive part by means
of C306. The amplified IF signal is then
fed to the IF attenuator via C308.

The IF attenuator (see Fig.F1) consists of
R311 and the four diodes CR310 to CR304.
R311 and the four diodes form a voltage
divider with one fixed resistance and the
variable resistance resulting from the com-
bination CR301 - CR302 // CR303 - CR304.
Combining these four diodes ensures linear
characteristic and thereby minimum distor-
tion. The resistance value resulting from
the above combination depends on the
biasing current of the four diodes. This
biasing current is drawn from the collec-
tor of the current generator Q310. In po-
sition MAN. of the MAN.-AUTO switch,
the base of Q310 is at a potential de-
termined by the reference voltage source
Q311. The emitter current of Q310, and
thereby its collector current, is controlled
by means of the potentiometer RTA (LEV-
EL) accessible from the front of the in-
strument. This results in regulation of the
biasing current of the diode complex
CR301 to CR304, and, therefore, in reg-
ulation of the IF level. Finally, the sen-
sitivity of the IF attenuator at a given
RF input voltage can be adjusted by
means of R345.

When the switch MAN.-AUTO. is in
position AUTO., the base of Q310 is at
a voltage delivered by the AGC ampli-
fier. The AGC amplifier consists of a
differential amplifier Q512 and Q513
followed by a unity-gain amplifier Q308
and Q309. The base of Q513 is at a
potential determined by the divider con-
sisting of R1B (LEVEL), R552, R553, and
R554. The base of Q512 receives a sig-
nal proportional to the IF level from the
AM detector. The difference signal (if
any) is then fed to the input(base of
Q308) of the unity-gain amplifier driv-
ing the exponential amplifier Q310.
The emitter of Q310 is at a voltage
provided by the voltage reference source
Q311. The emitter basis voltage of Q310
and thereby the biasing current of the
diodes CR310 to CR304, is in this case
controlled by the potentiometer R1B
(LEVEL) "and by the AGC amplifier.

4

All components of the IF preamplifier
and [F attenuator are numbered between

300 and 399.
IF AMPLIFIER (See diagram No. [1])

The signal from the IF attenuator is
then fed to the IF amplifier which con-
sists of the two wideband amplifier
stages Q304, Q305 and Q306, Q307.
The IF amplifier brings the IF signal to
a voltage level higher than that re-
quired by the AM detector and thus
provides for compensation of the attenu-
ation in the following band-pass filter
or phase-compensator.

All components of the IF amplifier are
numbered between 300 and 399.

PHASE-COMPENSATOR AND BAND-
PASS FILTER (See diagram No.lV)

The amplified IF signal is then fed to

a phase-compensator or to a band-pass
filter, according to the position of the
IF BANDWIDTH switch. When the IF
BANDWIDTH is in position +400 kHz,
the phase-compensator is switched in.

It provides for compensation of the phase-
error that arises in the [F filter. This
phase error is due to the theoretical
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asymmetry of the IF filter characteristic
around the intermediate frequency. In
the position +25 kHz of the IF BAND-
WIDTH switch, the band-pass filter is
switched on. It is of the same type as
the IF filter concerning phase-linearity,
but has a bandwidth of +25 kHz, and
is intended for use when measuring on
signals from narrow-band equipment.

BUFFER AMPLIFIER (See diagram No.V)

The signal from the phase-compensator
or the band-pass filter is fed to a buf-
fer amplifier which separates filter, AM
detector, and output amplifier. It con-
sists of a two-stage unity-gain amplifier
(Q501 and Q502) and serves to suppress
any influence from the IF output. The
signal from the buffer amplifier is fed
both to the AM detector and to the IF
output amplifier.

All components of the Buffer amplifier
are numbered between 500 and 599.

AM DETECTOR (See diagram No.V)

The signal from the buffer amplifier is
fed to the AM detector. It consists of
a three-stage amplifier Q507, Q508,
and Q509 with a mean-value detector
CR505 and CR506 in the feedback loop.
The feedback ensures a good linearity.
A pair of output transistors, Q510 and
Q511, provides for two outputs. The
signal on the collector of Q511 is pro-
portional to the IF level. This signal is
fed via R546 to the differential amplifi-
er which is part of the automatic level
setting circuitry (described above), and,
via R543 and R555, to a pair of com-
plementary emitter-followers, Q514 and
Q515, forming a dc output amplifier
delivering voltage to the IF LEVEL (DC)
output. The signal from the collector of
Q511 is also fed via R544 to the in-
dicating meter which provides for check-
ing of the IF level.

The signal on the collector Q510 is the
detected signal which is fed through a

first low-pass filter section (L701, L702,
C710 and C711 on diagram VII), via
the network consisting of R537, R538,
R539, and C530. R539 is used to cali-
brate the AM detector.

Note: The low-pass filter and the fol-
lowing AF section are described below.

All the components of the AM detector
are numbered from 500 to 599.

IF OUTPUT AMPLIFIER (See diagram
No.V)

The signal from the buffer amplifier is
also fed to the IF output amplifier which
consists of the four stages Q503, Q504,
Q505, and Q506, and which provides
for amplification of the IF signal to the
level required by the following limiter
stages. The two diodes CR502 and CR503
are used to protect the limiter input stage
against too high a voltage.

All components of the IF output ampli-
fier are numbered between 500 and 599.

LIMITER STAGES (See diagram No. VI)

General

The amplified IF signal is fed to a series
of three limiters.

All components of the limiter stages are
numbered from 600 to 699.

First limiter stage.

The first limiter stage consists of two
emitter-coupled transistors, Q401 and
Q602. Their working point is determined
by the current delivered by the constant
dc current generator Q607. The amplified
IF signal from the [F output amplifier is
fed to the base of Q601, whilst the base
of Q602 is connected to ground. When
a sufficient IF level is reached, Q601
and Q602 are cut-off, and the output
voltage of the first limiter (at C605) is
a square-wave. The peak-to-peak value
of this square-wave is fixed by the con-
stant current generator Q607. The first
limiter is provided with a regulation
circuit which holds the zero-crossing of
the square-wave output voltage. The
regulation circuit consists of a peak-dif-
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ference detector, CR601 and CR602, and
a differential amplifier, Q603 and Q604,
where any signal from the pedk-difference
detector is compared with the dc com-
ponent of the square-wave. The output
signal of the differential amplifier (if
any) is fed to the bases of Q601 and
Q602 via the two emitter-followers Q605
and Q606.

Subsequent limiter stages

From C605, the square-wave signal is
fed to two subsequent limiter stages
Q608-Q609 and Q610-Q611 where it
is again limited. The resulting signal is
then fed to the FM detector via Q612.

FM DETECTOR (See diagram No. VII)

The FM detector consists of a monostable
multivibrator and an output stage.

The multivibrator consists of Q701 and
Q702. It is triggered by the train of
positive pulses from the last limiter
stage. This train of pulses is fed to the
base of Q701 via C701. Transistor Q701
is cut-off when no IF signal is applied
to its base whilst transistor Q702 con-
ducts, and conversely.

The multivibrator has a time-constant
determined by R707, R708 and C703,
and it delivers a square-wave signal
across R702. The positive pulses drive
the output stage which consists of Q703
and Q704. The working points of the
two transistors of the output stage are
determined by the constant dc current
generator Q708. The peak value of the
square-wave is detected by CR704 and
amplified in Q705 and Q706, which in
turn drive the constant-current generator
Q708 via Q707, thereby regulating
amplitude variations. As the width of
the pulses and their amplitude are con-
stant, the mean value of the output
voltage of the output stage will vary
according to the number of pulses per
second of the square-wave, i.e., ac-
cording to the modulating frequency.
Frequency-modulation of the IF signal
will cause a variation of the output
voltage of the output stage. This signal

is then passed, via a low-pass filter
consisting of L701, L702, C710 and
C711, to the AF section described be-
low.

A positive voltage, varying proportion-
ally to the modulating frequency, is
drawn from the collector of Q704 and,
via R726 and R727, fed to a unity-gain
amplifier stage consisting of the double
transistor Q709 and Q710 and Q711.
The amplifier signal present on the
emitter of Q711 is fed via R734 to the
IF FREQ. (DC) output, whilst the other
part is fed via R736 to the meter when
the selector FUNCTION is in IF CHECK
position. R737 and R739 provide for
fine adjustment of IF CHECK position
and gain.

The monostable multivibrator and the
output stage are provided with their
own +10 V and -10 V regulated power
supplies. They consist of Q613, Qé14,
Q615 and Q616 for +10 V, and Q617,
Q418, Q619 and Q620 for -10 V.
(See diagram VI)

All components of the FM detector are
numbered between 700 and 799.

AF AMPLIFIERS | AND Il
(See diagram VIII)

The signal from the AM detector is fed
to the second low-pass filter, consisting
of L801, L802, L803, L804, L8O5, C801,
C802, CB803 and C804, when the selector
FUNCTION is in one of the positions
AM. The signal from the FM detector
is fed to the second low-pass filter’
when the selector FUNCTION is in one
of the positions FM. The low-pass filter
is characterized by its good phase-
linearity and its almost flat frequency
response, which are both required for
passing a stereo signal with minimum
distortion.

The filtered signal is then passed through
the first section of a two-section resis-
tive AF attenuator (see diagram XII)

and fed to the first AF AMPLIFIER,
which consists of Q801, Q802, and
Q803.
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The amplified signal at the collector of
Q803 is passed via the second section
of the AF attenuator (see diagram XII)
and fed to the second AF AMPLIFIER,
which consists of Q804, Q805 and
Q806. It provides for the necessary
amplification and for the low output im-
pedance required for coupling to the
subsequent low-pass filter.

All components of the AF AMPLIFIERS
| and Il are numbered from 800 to 899.

AF AMPLIFIERS 11l - V (See diagram 1X)

The amplified signal from amplifier 11 is
fed to the low-pass filter, which con-
sists of L901, L902, L903, C901, and
C902, and which provides for limitation
of the noise bandwidth in the AF sec-
tion of the instrument without deteriora-
tion of the phase-linearity and frequency-
response.

The filtered signal is then passed through
the third AF amplifier. It is a unity-gain
amplifier, consisting of Q901 and Q%02,
which is part of the active filter switched
in when the FILTER/DEEMPHASIS selector
is in position 3 kHz, 15 kHz and 50 Hz -
15 kHz (3 dB). It acts as a buffer in the
other positions of the FILTER/DEEMPHASIS
selector. For filter characteristics, see
SECTION B - SPECIFICATIONS. The de-
emphasis networks and the 6 dB/oct filter
are regular RC networks.

The following AF amplifiers IV and V,
consist respectively of Q903, Q904, Q%05,
Q906, Q907, and Q908, Q910, Q911 and

Q912. They bring the signal up to the
level required by the AF detector.

The AF OUTPUT signal is drawn from
the emitter of G907 via R920 when the
AF OUTPUT switch is in position DC,
and via R920 and C911 when the AF
OUTPUT switch is in position AC.

All the components of the AF amplifiers
Il -V are numbered from 900 to 999.

AF DETECTOR (See diagram X)

The signal from the emitter of Q912 is
fed to the AF detector which consists of
diodes CR1001 and CR1002. Diode CR1002
is used for detection of the negative peaks
of modulation, whilst diode CR1001 is used
for detection of the positive modulation
peaks. Selection of the peak of modula-
tion (positive or negative) is done by
means of the FUNCTION selector in

the positions AM or FM.

The detected signal is then fed to an
impedance converter so that it can be

fed to the MOD.LEVEL (DC) output

and to the meter.

All the components of the AF detector
are numbered from 1000 to 1099.

POWER SUPPLY (See diagram XI)

The power supply provides for the regu-
lated dc voltages (<12 V, 0V, +12V)
required by the different sections of the
instrument. (For -10 V and +10 V sup-
ply, see FM DETECTOR.)

All the components of the power supply
are numbered from 1100 to 1199,
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