Lecture (8)

The cathode ray oscilloscope (CRO): Is a device that allows the amplitude of
electrical signals, whether they are voltage, current; power, etc., to be displayed
primarily as a function of time. The oscilloscope depends on the movement of an
electron beam.
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Oscilloscope Block Diagram:
General oscilloscope consists of the following parts:
1. Cathode ray tube (CRT).
2. Vertical deflection stage.
3. Horizontal deflection stage
4. Power supply
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General Purpose Oscilloscope

The Cathode Ray Tube (CRT): Cathode ray tube is the heart of oscilloscope which
generates the electron beam, accelerates the beam to high velocity, deflects the
beam to create the image, and contains the phosphor screen where the electron
beam eventually become visible.
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There are two standard type of CRT electromagnetic and electrostatic. Each CRT
contains:

a) One or more electron guns.
b) Electrostatic deflection plates.

c) Phosphores screen.




Three controls are associated with the operating voltages of the CRT; intensity,
focus, and astigmatism.

1- The intensity control varies the potential between the cathode and the control
grid and simply adjusts the beam current in the tube.

2- The focus control adjusts the focal length of the electrostatic lens.

3- The astigmatism control adjusts the potential between the deflection plates and
the first accelerating electrode and is used to produce a round spot.
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The electrostatic deflection system consists of two sets of plates for each electron
gun. The vertical plates move the beam up and down, while horizontal plates move
it right and left. The two sets of plates are physically separated to prevent
interaction of the field. The position of the spot at any instant is a resultant of
potentials on the two set of plates at that instant.
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The viewing screen is created by phosphor coating inside front of the tube. When
electron beam strikes the screen of CRT with considerable energy, the phosphor
absorbs the kinetic energy of bombarding electrons and reemits energy at a lower
frequency range in visible spectrum. Thus a spot of light is produced in outside
front of the screen. In addition to light, heat as well as secondary electrons of low
energy is generating.
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The property of some crystalline materials such as phosphor or zinc oxide to emit
light when stimulates by radiation is called fluorescence. Phosphorescence refers to
the property of material to continue light emission even after the source of
excitation is cut off.
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Vertical deflection system: The vertical deflection system provides an amplified
signal of the proper level to derive the vertical deflection plates with out
introducing any appreciable distortion into the system. This system is consists of
the following elements: 1- Input coupling selector. 2- Input attenuator. 3-
Preamplifier. 4- Main vertical amplifier. 5- Delay line.
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1- Input Coupling Selector: Its purpose is to allow the oscilloscope more
flexibility in the display of certain types of signals. For example, an input
signal may be a D.C signal, an A.C signal, or A.C component superimposed
on a D.C component. There are three positions switch in the coupling
selector (D.C, A.C, and GND).
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2- Input Attenuators And Amplifiers: The combine operation of the attenuator,
preamplifier and main amplifier together make up the amplifying portion of
the system. The function of the attenuator is to reduce the amplitude of the
input signal by a selected factor.
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3- Delay Line: the purpose of delay is to delay the vertical amplified signal from
reaching the vertical plates until the horizontal signal reach the horizontal plates to
begin together at the same time on CRT screen.
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Horizontal Amplifier: The horizontal amplifier is used to amplify the sweep
waveform to the required level of horizontal plates operation.
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