


























































































Q. Describe the CRT display Technology.

A CRT is an electronic tube designed to display electrical data.

The basic CRT consists of four major components.

1. Electron Gun

2. Focussing & Accelerating Anodes

3. Horizontal & Vertical Deflection Plates

4. Evacuated Glass Envelope

1. Electron Gun

It is used for producing a strain of electrons

2. Focussing & Accelerating Anodes

These are used for producing a narrow and sharply focus beam of electrons.

3. Horizontal and Vertical Deflection Plates

These are used for controlling the path of the beam.



4. Evacuated Glass Envelope

With a phosphorecent screen which produces bright spot when struct by a high velocity electron
beam.

The electron gun assembly consists of an indirectly heated cathode (K), a control grid (G), an
accelerated anode A1, focussing anode A2 and accelerating anode A3

Working of CRT

Heater  element  is  energized by alternating  current  to  obtain high emission of  electron from
cathode. Control grid is bised negative with respect to cathode it controls the density of electron
beam to  focus  the  electron  beam on the  screen  focusing  anode is  used.  the  focusing  anode
opperate  at  a  potential  of  twelve  hundred  (1200  V)  and  accelerating  anode  at  2000  V to
accelerate the electron beam.

Two pairs of deflection plates provided in the CRT these deflection plates are mounted at right
angle to each other to provide electron beam deflection along vertical and horizontal axis of the
screen.  The screen  consists  of  a  glass  which  is  coated  by some florescent  material  lie  zinc
silicate. Which is semitransparant phosphor substance. When high velocity electron beam structs
the phosphorescent screen the light emitts from it. The property of phosphor to emitt light when
its atoms are excited is called fluorescence.

Applications of CRT

 In cathode ray socilloscope

 As a display device in radar

 In televisions

 In computer Monitors

Q. Write Short Note on SMPS.

The electronic power supply integrated with the switching regulator for converting the electrical
power efficiently from one form to another form with desired characteristics is called as Switch-
mode power supply. It is used to obtain regulated DC output voltage from unregulated AC or DC
input voltage.

Similar to other power supplies, switch-mode power supply is a complicated circuit that supplies
power from a source  to  loads.  switch-mode power supply is  essential  for  power consuming
electrical and electronic appliances and even for building electrical and electronic projects.



There are different types of topologies for SMPS, among those, a few are as follows

 DC to DC converter
 AC to DC converter
 Fly back converter
 Forward converter

Switch Mode Power Supply’s Working Principle

The working of a few types of switch-mode power supply topologies is as follows:

1. DC to DC Converter SMPS Working Principle

In a DC-to-DC converter, primarily a high-voltage DC power is directly obtained from a DC
power source. Then, this high-voltage DC power is switched at a very high switching speed
usually in the range of 15 KHz to 50 KHz.

And then  it  is  fed  to  a  step-down transformer  which  is  comparable  to  the  weight  and size
characteristics of a transformer unit of 50Hz. The output of the step-down transformer is further
fed into the rectifier. This filtered and rectified output DC power is used as a source for loads,
and a sample of this output power is used as a feedback for controlling the output voltage.With
this feedback voltage, the ON time of the oscillator is controlled, and a closed-loop regulator is
formed.

The output of the switching-power supply is regulated by using PWM (Pulse Width Modulation).
As shown in the circuit above, the switch is driven by the PWM oscillator, such that the power
fed to the step-down transformer is controlled indirectly, and hence, the output is controlled by
the PWM, as this pulse width signal and the output voltage are inversely proportional to each
other.

If the duty cycle is 50%, then the maximum amount of power is transferred through the step-
down transformer,  and,  if  duty  cycle  decreases,  then  the  amount  of  power  transferred  will
decrease by decreasing the power dissipation.

2. AC to DC Converter SMPS Working Principle

The AC to DC converter SMPS has an AC input. It is converted into DC by rectification process
using a rectifier and filter. This unregulated DC voltage is fed to the large-filter capacitor or PFC
(Power Factor Correction) circuits for correction of power factor as it is affected. This is because
around voltage peaks, the rectifier draws short current pulses having significantly high-frequency
energy which affects the power factor to reduce.



It is almost similar to the above discussed DC to DC converter, but instead of direct DC power
supply, here AC input is used. So, the combination of the rectifier and filter, shown in the block
diagram is used for converting the AC into DC and switching is done by using a power MOSFET
amplifier  with which  very high gain  can be  achieved.  The MOSFET transistor  has  low on-
resistance and can withstand  high currents. The switching frequency  is chosen such that it must
be  kept  inaudible  to  normal  human  beings  (mostly  above  20KHz)  and  switching  action  is
controlled by a feedback utilizing the PWM oscillator.

This AC voltage is again fed to the output transformer shown in the figure to step down or step
up the voltage levels. Then, the output of this transformer is rectified and smoothed by using the
output rectifier and filter. A feedback circuit is used to control the output voltage by comparing it
with the reference voltage.


