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On the circuit board of modulation generator A there is AF generator A, the
summing and output amplifier for the TX mode, the summing amplifier for the
RX mode, the AM RF level control, the preemphasis network and the deviation
compensation stage. The signals of generator A, generator B and an external
signal can be superimposed on the summing amplifiers.

1. Modulation generator A (sinewave generator)

Modulation generator A consists of a digital synthesizer (gate array) in
which the signal is first conditioned digitally and with crystal-based
accuracy. An arithmetic unit determines the binary sample values for the
sinewave time function that is to be generated.

A sinusoidal oscillation is then produced from the binary sample values by
a digital/analog converter. A subsequent, switchable lowpass filter smooths
the signal so that a frequency-stable oscillation of high signal quality is
produced which can be set in discrete increments.

Gate array GAl on the circuit board includes a phase accumulator, latches
(nP-compatible 8-bit bus) and a switchable frequency divider for the system
clock.

1.1 Phase accumulator

The numeric value of the frequency setting is fed to the phase accumulator
as the increment 6. The output is incremented by the value § with each
clock pulse from the divided oscillator frequency. When the range of values
of the accumulator is exhausted, the output jumps back to 0...5 and the
process commences again. In this way a numeric sequence is produced with a
sawtooth-shaped characteristic. The slope of the sawtooth and thus its
frequency is given by the increment & from the uP and by the switchable
frequency divider, which divides the frequency of the step sequence by 4 or
40.
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1.2 D/A conversion (sine table, D/A converter)

The digital sawtooth generated in the phase accumulator is converted into a
digital sinewave equivalent by EPROM P1l. This includes a sine table for the
range 0 to 360° with 8-bit amplitude resolution. The data are applied to a

digital/analog converter on whose output a finely graded, staircase-shaped

sinewave voltage of the required voltage and of constant amplitude appears

(approx. 10 vpp)'

1.3 Electronic attenuator (level control)

The voltage on the interface between the generator and attenuator is
approx. 10 V__. This attenuator consists of a fine divider 0-1000 and a
rough dividegpxllxo.zlxo.02Ix0.002. The fine divider is configured as a
multiplying binary 10-bit DAC in which only 1000 increments are weighted in
order to produce an integral division of 0-1000. The following rough
divider works in decades and in this way high resolution is achieved at
small voltages.

1.4 Lowpass filter

A lowpass filter follows that can be switch-selected in its cutoff
frequency to reject interference through amplitude and phase instability.

1.5 Frequency ranges

The generator has two frequency ranges:

30.0 Hz to 2.999 kHz
3.00 kHz to 29.99 kHz

These are produced by the switch-selected division of the crystal clock
frequency. Fine division of the frequency in the ranges is by different
increments:

Increment
f=4x

Division factor

Range | Division factor I Increment
30.0 Hz to 2.999 kHz 40 Set frequency x 10
3 kHz to 29.99 kHz 4 Set frequency x 1
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The clock oscillator can be switched off by a control line to keep
interference in the unit as low as possible.

Examples:

a) £ = 512 Hz
1. The frequency is in the range 30.0 Hz through 2.999 kHz.
The oscillator freguency of 2.097152 MHz is divided by 40
--> 52.429 kHz = 219 Hz/10.
2. The increment is 5120 = 2° x 10.
3. Because the phase accumulator has a length of 219 bits, it is full

after
219 210
= —— = 102.4 increments.
29%10 10

The sawtooth frequency and thus the output frequency are

52.429 kHz
= 512 Hz.
102.4

b) f = 4096 Hz
1. The frequency is in the range 3 kHz to 29.99 kHz.

Division factor: 4 --> fclock = 524,288 kHz
2. The increment is 4096.
Increment 4096
3. foug T4 X —— =4 x —— = 4096 Hz
Division factor 4
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2. Output amplifiers

There are separate output amplifiers for the RX and TX modes.

2.1 TX mode: TX ampiifier

The voltages of the two modulation generators A and B and an external
modulation voltage can be added by op-amp Al2. In this way dual modulation
is possible. Transistors T1ll and T12 serve as a booster for high output
currents, T10 and T13 limit the output current to admissible values in the
event of a shortcircuit. An output transformer on the motherboard (361 136)
between the amplifier and output socket balances the output voltage. The
transformer can be switched between 1:1 and 1:10. The output voltage is

max. 5 Vrms into max. 200 Q.

2.2 TX DC amplifier

The TX DC amplifier (All) supplies the same output signal DC-coupled to the
DC OUT socket (Bu29) as the TX amplifier to the MOD GEN socket on the front
panel. If the output transformer is switched to 1:10, the TX DC amplifier
is also switched to 1:10.

2.3 RX mode: RX amplifier

The voltages of the two modulation generators A and B and an external
modulation voltage can be added by op-amp A10. In this way dual modulation
is possible. The summed signal appears on the RX MOD socket (Bu27) on the
circuit-board backplane. Modulation is defined as a peak value, so the
amplifier produces max. 2 Vp for 1002 AM and 2 Vp for 40-kHz FM deviation
into 600 Q.

Ref.No. 208 029 F Sub Modulation Generator A Date

Type 4031 Unit Sheet 4/6

Functional Description




2.4 AM modulation

The RX voltage, added to a DC voltage (5-V reference), produces the signal
for amplitude modulation. The electronic AM attenuator also sets the RF
level when there is no modulation.

2.5 FM modulation

The compensation of FM deviation is necessary at different carrier
frequencies. Finely graded division of the RX FM signal is produced with a
multiplying D/A converter.

2,6 ®M modulation

The preemphasis network makes it possible to generate phase modulation by
means of the FM modulator.
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