SIGNAL GENERATION : The generation of signals is an important aspect of
electronic troubleshooting and development. The signal generator is used to
provide known test conditions for the performance evaluation of various electronic
systems and for replacing missing signals in system being analyzed for repair.
there are various t types of signal generators, but several characteristics are
common to all types.

1- The frequency of the signal should be well known and stable.

2- The amplitude should be controllable from very small to relatively large
values.

3- The signal should be free of distortion. There are many variations of these
requirements especially for specialized signal generators such as function
generators, pulse and sweep generators.
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THE SINE-WAVE GENERATOR: Because of the importance of the sine
function, the sine-wave generator represents the largest single category of signal
generators. This instrument covers the frequency range from a few hertz to
many gaga hertz.
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The simple sine-wave generator consists of two basic blocks, an oscillator

and an attenuator the generator’s performance depends on the success of these
two main parts. The frequency accuracy and stability and freedom from




distortion depend on the design of the oscillator while the amplitude accuracy
depends on the design of attenuator.
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Basic Oscillator Circuit Oscillator: Is a device that provides a sine wave signal
of a certain frequency and certain amplitude. There is various oscillator circuits’
design that depends to the frequency.
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Inductor-capacitor Tuned Oscillators: There is a broad class of oscillators that
use the resonant characteristics of an inductorcapacitor, LC, circuit to generate a
stable frequency. Oscillators are designed such that these characteristics are met at
only one frequency. This can be achieved by using various combinations of
inductors, capacitors, and resistors. There are many types of oscillators such as:
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A- LC Tank Oscillator: The principal of operation of LC tank circuit is simple
and almost identical for the many variations of the basic circuit
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1- Armstrong Oscillator: The Armstrong oscillator is one of the early RF
(Radio Frequence) oscillator circuits. The frequency of oscillation is
governed by the charge and discharge characteristics of the tank circuit and
give by the equation.
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2- Hartley oscillator: Hartley oscillator uses only one coil with a tap which
corresponding to the common Ac ground of the Armstrong circuit.
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3- Colpitts Oscillator: A circuit similar to the Hartley oscillator it is called the

Colpitts oscillator. Instead of the tapped inductor, the Colpitts oscillator uses
a tapped capacitance to achieve the required 180° phase shift.
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B- Wien-bridge Oscillator.

C- Phase-ShiftOscillator: A simple RC phase shift oscillator capable of
generating sinusoidal output voltage at frequencies up to several hundred
kilohertz. The circuit consists of a single transistor as the amplifier stage and
three cascades RC sections to provide feedback from the output of the
amplifier back to the input.

e e e ) daal oy sy s I AT Al 8 2l 65 e 5,080 laall RC sh e ik
L) il RC Aalliie alud] 4310 5 adime dla jaS aal ) i 33l 55 e Bl (0 S35 35 58 5L

PULSE AND SQUARE-WAVE GENERATORS : Pulse and square wave
generators are often used with an oscilloscope as the measuring device. The
fundamental difference between a pulse generator and a square-wave generator
concerns the duty cycle.

Duty cycle: is defined as the ratio of the average value of the pulse over one cycle
to the peak value of the pulse. Since the average value and the peak value are
inversely related to their time duration, the duty cycle can be defined in terms of
the pulse width and the period or pulse repetition time: Duty cycle= pulse-width /
period.
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Square-wave generators are used whenever the low-frequency characteristics of a
system are being investigated: testing audio systems, for instance. Square waves
are also preferable to short-duration pulses if the transient response of a system
requires some time to settle down.
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FUNCTION GENERATOR: Function generator is a multi-uses instrument that
delivers a choice of different waveforms whose frequencies are adjustable over a
wide range. The most common output waveforms are the (sine, triangular, square,
and saw-tooth waves). The frequencies of these waveforms may be adjusted from a
fraction of a hertz to several hundred kilohertz.
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Biock Diagram Of Function Generator

Single Slope DVM’S: It’s converted analogue voltage to time linear proportional
with this voltage then can be used decimal counter circuit to show the value of this
voltage in digital form.
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Digital Voltmeter’s: The digital voltmeter (DVM) display measurements instead
of pointer deflection on a continues scale as in analog device. Numerical readout is
advantageous in many applications: 1- Reduce human reading and interpolation
errors. 2- Eliminates parallax error. 3- Increase reading speed. 4- Digital form
suitable for further professing or recording.
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The DVM have the following advantages than analog:

1- Low cost. 2- Small size. 3- Accurate instrument. 4- Low power
requirement.
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The DVM have the following specifications :

Input range from + or - 1 V to + or - 1KV with automatic range selection
and overload indication.
Accuracy + or - 0.005 % of reading.
Stability 0.02% of the reading for 24 hr period.
Input resistance 10 MQ, input capacitance 40PF.
Resolution one part in 10° .
Calibration internal calibration standard, derived from stabilized reference
source.

7- Output signal print command allows output to printer BCD (binary coded
decimal) output for digital processing or recording.

peclgh SIS Y - g Bl Y o4 e JaY) Gl ) A Gl sl e DVM siag
Gl oY e Rl Y el A el w0, gl 4 8 Y N Jeadl s (SR Uil g
e DAL 0 3l S e JaY) das ca) Sae Vv MR daglia - £, Aol Y 30l 5l

e %jh\}




C\‘Py‘ E‘)\.ﬁ:} iclily )A\ e -V, DR Jlas UAAA.\.J:A L_;A\JM )Ltuﬂ A_u.u\_\sj\ 5 plaa -
Seanstl) sl a8 ) dallaall 21 Ay L 5 5l 2SI BCD Al

3- Q-meter: The Q-meter is an instrument to measure some of the electrical
properties of Coils and Capacitors. The operation of this useful laboratory
instrument is based on the familiar characteristics of a series resonant circuit.
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4- Vector Voltmeter: Vector voltmeter measure the amplitude of a signal at
two points in a circuit and simultaneously measure the phase difference
between the voltage wave forms at these two points the vector voltmeter is
useful in very high frequency (VHF) applications and can be used
successfully in such measurement as:

1- Amplifier gain and phase shift.
2- Complex insertion losses.

3- Filter transfer function.

4- Two-Port network parameters.

i i g B (A il die 3 LEY) dan il gl daie (e iy 1yl ) ante (il
Glapht & i yledl ) date (el oS ol (il die oo gall aga G shall (38 <d sl
() e 5 adimall gy - ) rcluldll 1 Jie 8z lad daladinl (Say 5 )WHF s el oo 53

bl A AEN C alae - ¢ Jail) jildAdda oo ¥ Sakaadl JLAY) pled oY, shall

5- Vector impedance meter: The vector impedance meter makes simultaneous
measurements of impedance (Z) and phase angle order (8) over frequency range of
from (5KHz-500KHz).
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