EXPERIMENT 15 Name:

LINEAR INTEGRATED-CIRCUIT
AM MODULATOR

OBJECTIVES:

1. To observe the operation of a linear integrated-circuit function generator.

2. To observe the output amplitude-versus-input voltage characteristics of a
linear integrated-circuit function generator.

3. To observe the operation of a linear integrated-circuit AM DSBFC
modulator.

INTRODUCTION: f

Linear integrated-circuit (LIC) function generators are ideally suited for communications and \
instrumentation applications requiring a low output power, amplitude modulated signal. LIC AM

modulators offer excellent frequency stability, linear amplitude modulation characteristics, circuit
miniaturization, and simplicity of design. In this experiment the operation of the XR-2206

monolithic function generator as an AM DSBFC modulator is examined. The block diagram for the

XR-2206 function generator is shown in Figure 15-1. The XR-2206 function generator comprises

four functional blocks: a voltage-controlled oscillator, an analog multiplier and sine shaper, a nnity

gain buffer amplifier, and a set of current switches.

MATERIALS REQUIRED:

Equipment. (
1 - protoboard

1 - dual dc power supply (+12 V dc and 0 to +5 ¥V d¢)

1 - audio signal generator (0 to 20 kHz)

1 - standard oscilloscope (10 MHz)

1 - assortment of test leads and hookup wire

Parts List:

1 - XR-2206 function generator 1 - 1k-ohm variable resistor
3 - 4.7 k-ohm resistors 2 - 0.001 uF capacitors

1 - 10 k-ohm resistor 2 - 1pF capacitors

1 - 47 k-ohm resistor 1 - 10 yF capacitor

SECTION A Output Amplitude-versus-Input Control Voltage

In this section the output amplitude-versus-input voltage characteristics of the XR-2206 linear
integrated-circuit function generator are examined. The output amplitude of the XR-2206 function
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FIGURE 15-2 Output amplitude-versus-bias voltage

6. Construct a graph showing the output amplitude-versus-control voltage for the control
voltages and amplitudes used in step 5.

7. Describe the relationship between the control voltage and the output amplitude.

SECTION B Linear Integrated-Circuit AM DSBFC Modulator.

In this section the XR-2206 function generator is used to generate an AM DSBFC waveform. If
the control voltage applied to pin 1 of the XR-2206 contains both a dc and an ac component, the
amplitude of the output signal on pin 2 will vary proportionately to the ac input voltage component.
That is, the sinusoidal component of the control veltage amplitude modulates the output signal to
produce an AM DSBFC waveform. The schematic diagram for the linear integrated-circuit AM

DSBFC modulator used in this section is shown in figure 15-3. The function generator free-
running frequency is the carrier signal, and the audio signal generator is the modulating signal.

Procedure
1. Construct the function generator circuit shown in Figure 15-3.
Adjust the amplitude of the control voltage Vcto O V.

Reduce the amplitude of the audio signal generator output voltage to O V.

Calculate the function generator free-running frequency.

A A

Adjust R2 until a sine wave with minimum distortion is observed at Vour.
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SECTION C Summary

Write a brief summary of the concepts presented in this experiment on linear integrated-circuit AM
DSBFC modulators. Include the following items. '

1. The relationship between the control voltage and the amplitude of the function generator
output voltage. )

2, 'The relationship between the frequency and amplitude of the audio signal generator output
voltage and the function generator output waveform.

3. The relationship between a trapezoidal waveform and an AM envelope.
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