AUDIO SIGNAL GENERATOR

MODEL LGA101A

INSTRUCTION MANUAL

LODESTAR"®



CONTENTS

Features ©ee o060 000 s00 s0s s0e s0e see see see e0e ses see 0o see ces ses see

Specification e e cee see cee ses see ses see ses see see ses see ses see ses see

Circuit Description

Panel Controls and Their FUNCLIONS «+ccee seeceneeeconene
Operation |nstructions e s0e c00c see see see see see see ses see see see

App“cations O S S S

© U O W e ek



1. FEATURES

+ Reliable circuitry Insure high stability and accuracy.

+ Easy operation on vertical type panelassembling.

+ Frequency range from 10Hz to 1MHz selectable in 5 ranges are
calibrated with single - scale graduations.

+ More than 5V rms at no load and more than 2.8V rms on 600Q
loading (sine Wave). Outputlevel can be adjusted by a 10dB-step, 6
range attenuator and alevel adjuster.

+ Sine Wave and square waves is available.

+ Synchronizing inputterminal.
2. SPECIFICATIONS

Frequency range:
X 1lrange : 10Hz— 100Hz
X 10range : 100Hz — 1KHz
X 100range : 1KHz — 10KHz
X 1Krange : 10KHz —100KHz
X 10Kran ge: 100KHz— 1MHz

Sine Wave Characteristics

Output Voltage : 5V rms or more

Output Distortion: 400Hz-20KHz,0.1% or Less
(100 range for 1KHz)
50Hz-500KHz, 0.5% or Less

Output Flatness: = 1.5 dB (refer to 1 Khz)

Square Wave Characteristics

Output Voltage: 10V p.p or more.
Rise Time: 0.25us or Less.
Duty ratio: 50% =+ 5% (referto 1KHz)

External Synchronization Characteristics
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Range + 3% of Oscillator frequency
Input Impedance: 10K approximate
Maximum Input: 10V Rms
Ouput Characteristics
Impedance: 6002 + 10%
Attenuator: 0dB, -20dB, -40dB in 3 steps (assuracy = 1dB at
600Q Load)
Power Requirement
Input: AC 110V or 220V, 50/60Hz
Consumption: 5 Watt
Dimension
200(W) X 190 (D) X 143(H)mm
3.5kg
Accessories
Power Cord 66 e0e s0e 000 ses see s0e ses cos ses see see see ses see ses see 1pC
Test C||p 66 00 s06 000 ses see s0e s0s ces ses see ses see see ses ses ses see 1pC

Instructlon Manual... ©es see see see s see see coe ses see see see sue 1pc
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3. CIRCUIT DESCRIPTION

1. Summary

When reading the following descriptions, refer to the block diagram
(Fig.1) and the schematic diagram.

The sine- wave signal generated by the oscillator is fed through the
WAVE FORM selector switch set the “~” position to the OUTPUT
control, to adjust on any desired voltage.

If the WAVE FORM switch isin the “_I'L" position,square wave is fed
to the OUTPUT controlto adjuston any desired voltage.

The adjusted signal voltage is applied to the ouput circuit with its
impedance converted,and then delivered through an output attenuator
to the output terminal. The attenuator provides selectable attenuations
of 0dB through -40dBin 20dB steps at600Q of outputimpedance.

2. Wien Bridge Oscillator Circuit

The wien bridge oscillator circuit with resistance elements may be
switched over for 5ranges by the FREQ RANGE switch, and the variable
capacitor controlled by the FREQUENCY dial.

These elements provide means to vary the oscillating frequency
continulusly over 10 times its frequency on one range, so any desired
frequency within the entire frequency range from 10Hz to 1MHz can be
set.

The output voltage is fed back with positive polarity through the
oscillator elements to form an oscillating circuit, while it is also fed back
with negative polarity through the non-linear thermistor to stabilize the

amplitude.

3.Square Wave Shaping Circuit

The square wave shaping circuit is a Schmit - trigger circuit in which
the sine wave signal from the oscillator circuit is shaped into a square
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wave. Schmit - trigger circuit and a buffer amplifier providing sufficient
rising and falling characteristics.
4 .Output Circuit

The output circuit converts the impedance of oscillating signal from
the OUTPUT control and feeds the signal to the output attenuator at a
low impedance. SEPPOCL circuitis employed to provide sufficiently low
output impedance characteristics overthe range from DCto 1MHz.
5.0utput Attentuator

The 3-positions output attenuator selects attenuations of 0dB to -
40dB in 20dB steps. Atthe 0dB position, the output voltage (sine wave at
no -load time) is more than 5V rms.

The output impedance is rated at around 600Q and the attenuation
accuracy isas highas £1.0dB ata 600Q Load.
6.Power Supply

The power supply circuit is powered by AC 110V/220V and delivers
Dc +24V sufficiently stabilized by large capacity smoothing capacitors

and avoltage stabilizer.

Fig.1 - Block Diagram
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4. PANEL CONTROLS AND THEIR FUNCTIONS

The table below describes the functions of panel controls. Refer to

panel diagramon page5.
FRONT PANEL

1.Dial Pointer
This pointerindicates frequencies on the dial scale.
2.Dial Scale

This dialis calibrated with graduations of 10-100to indicate oscillation
frequencies.

3.Frequency Dial

This dial adjusts oscillating frequencies. Frequencies can be read by
multiplying the reading on the dial scale by magnification of
FREQ.RANGE.

4 Attenuator

3- position output attenuator selects attenuations of 0dB to-40dB in
20dB steps.

5.Sync

External synchronizing signal input terminals for GND for connection
of synchronizing signal tothe instrument.

6.0utput
Output terminal used for both sine wave and square wave.
7.Freq.Range

Oscillating frequency range selector switch which selects the ranges
in 5steps as follows:

X1 :10Hz—100Hz
X 10 : 100Hz —1KHz
X 100 : 1KHz — 10KHz
X 1K : 10KHz — 100KHz
X 10K : 100KHz — 1MHz
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8.Wave Form

Output waveform selector switch. When pressed to ~ output signal is
sine wave. When pressedto“_'l" the signalis square wave.
9.Amplitude

Amplitude adjuster to continuously vary the amplitude of output
voltage.
10.Power : Switch turnson the power when pressed.
11.Voltage Selector : 110V/220V selection.
12. Ac Input Terminal

13. Fuse Socket

14. This lamp (light emitting diode ) lights when POWER switch (10) is
ON.
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5. OPERATING INSTRUCTIONS

1. Start -up

First check that the fuse (13), then connect the supplied AC power
cord to your AC outlet. Press the power switch (10) and the pilot lamp (
14 ) will light indicating that the unit is ready for operation. Allow 3
minutes forthe unitto warm up sothat itis stabilized.

2. Waveform Selection

Press the WAVE FROM switch (8)to “~” position to obtain sine waves.
Press the switch tothe “_I'_" position for square waves.

3. Frequency Selection

First set the FREQ.FREQ.RANGE switch (7) to the desired range,
then set the frequency dial (3) so that the dial pointer (1) indicates your
frequency.

Example:Suppose you want to select a frequency of 1.5 kHz, then
proceed as follows:

/ Set FREQ.RANGE switch (7) to X 100.

/ By usingthe frequency dial, setthe dial pointer (1) to “15” on the dial

scale.
/ The frequency thus selectedis :15X100=1500(Hz)=1.5(KHz)

4. Adjustment Of Output Voltage

The output voltage from OUTPUT terminal (6) either sine wave or
square wave, can be continuously varied by AMPLITUDE (9) and
stepped down by ATTENUATOR(4)

Example : To adjust output voltage to 10mV rms, proceed as follows:

/ Connect a voltmeter (e.g.LMV321A) capable of measuring AC 1V
rms to OUTPUT terminal(6).

/ Set ATTENUATOR (4) to 0dB and then adjust AMPLITUDE (9)
UNTIL THE VOLTMETER INDICATES 1V rms. A voltage of 1V rms
will appearat OUTPUT terminal(6).

/ set ATTENUATOR (4) to-40dB. The voltmeter indicates about 0V,
while avoltage of 10mV rms appears at OUTPUT terminal (6).
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5. Use Of Synchronizing Input Terminal

(instrument is between 990Hz and 1010Hz)

By applying an external sine wave signal to SYNC terminal (5),the
oscillating frequency can be synchronized to the external signal.
Synchronizing range is increased in proportion as the input voltage is
increased as shown is Fig.3, indicating that the synchronizing range is
about 1% perinput voltage of 1V.

Example : suppose that the input signal voltage is 1V rms and the

oscillating frequency of GENERATOR is between 990Hz
and 1010Hz (1KHz £1KHzX 1%/V X1V X =1KHz £ 1kHz X
0.01), the frequency can be synchronized with 1kHz of the
input signal.

Note thattoo high synchronizing signal voltage will affect the amplitude
and distortion factor, and care must therefore be taken when the signal
voltage is higher than 3V rms. Also, note that if the synchronizing signal
is largely deviated from the frequency of instrument the synchronization
is pulled out which affects the distortion factor. Itis therefore advisable
that the oscillating frequency be first synchronized with a low input
signal voltage (less the 1V rms) and then the voltage be increased.
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6. APPLICATIONS

1.Using As Sine Wave Oscillator

As a sine wave oscillator, features can be noted as below.

1.1 Low distortion factor can be obtained for measurement of distortion

characteristic of amplifier.

1.2 As the unit working on wide and width, it can be used for
measurement of frequency characteristic of amplifier.

1.3 The built-in high accuracy attenuator permits measurement of
amplifier gain.

1.4 Canbe usedas asighal source of impedance bridge.
2.Measurement Of Amplifier Gain

An example of measurement of amplifier gainis described below.

2.1 First connect the instrument, amplifier to be tested and AC volt -
meter indicates the rated output (supposed to be 1 vin this example) of
the amplifier. To facilitate the measurement, it is advisable to set
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ATTENUATOR (4) as low as possible. Assume that ATTENUATOR (4) is
set -40dB for the rated output.

2.2 Disconnect the amplifier and connect the AC voltmetr to instrument
to measure the output voltage. Note that the use of ATTENUATOR (4)
eliminates the need for connecting a hign sensitivity voltmenter. If
ATTENUATOR (4)is setto 0dB and the voltmeter indicates 2V, it means
that the input voltage of the amplifier is 40dB below 2V. Therefore , the
gain obtainedis as follows:

3. Measurement Of Phase Characteristic

Connetct the instrument and an oscilloscope to the amplifier to be
tested as shown in Fig. 5. If there is no phase shift about the output
sighal of the amplifier, the oscilloscope will display a straight line as
shown in Fig. 5A. If the straight line on the oscilloscope is curved at its
top and bottom sections as shown if Fig.5B, it indicates that the output
signal of amplifier is suffering from an amplitude distortion. In this case,
reduce the output level of instrument a little to vary the frequency. This
causes the straight line on the oscilloscope to expand gradually to turn
into an ellipse. By utilizing the configuration of this ellipse, the phase
shift can be calculated as follows:

First, measure the maximum horizontal deflection and supplse that
this deflectionis “X” and that the section at which the ellipse crosses the
horizontal azisis “X”, as shown in Fig.6. And, the phase shift angle 0 is
given by the following.
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