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CATHODE RAY OSCILLOSCOPE - {define}
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% INTRODUCTION

A/

% CRO s an electronic instrument to display

fluorescent
screen

voltage waveforms.

focusing
. . . . . . anode accelerating
% Converts electrical signals into visible traces cathode ™2\ "\ anode x-plate ,
N \ : - bright spot
y . o\ & N /
on a fluorescent screen. — e B
. : |
% Main part: Cathode Ray Tube (CRT). heating l TRER
1 n
. . . + +
< Used in physics labs, medical ECG, and — s
radiology signal analysis. s qn  deflection
system
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» Displays amplitude, frequency, and phase of
signals
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CATHODE RAY TUBE (CRT) CONSTRUCTION

% Evacuated glass envelope with fluorescent

screen (phosphor).

% Electron gun: heated cathode + control grid

** + anodes.

Anode

% Deflection plates: X-plates (horizontal) and

Control Grid

Y-plates (vertical).

% High voltage (2-20 kV) accelerates Aﬁ T/

61 ectrons / ; J [/ Fluorescent screen
Hea,ter / y

Cathode Electron
beam

Focusing coil
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ELECTRON GUN & FOCUSING

1rUr19i75
% Cathode emits electrons by thermionic

emission.

4
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» Control grid regulates beam intensity

L)

(brightness).

4

L)

» Focusinganode forms narrow electron beam.

L)

Electrons emteed
Trom the Rlaram =

% Acceleratinganode gives high speed to electrons

Flament Coft

LA

Foouning Cum a8 werwed in cross-section

% Beam focused into a sharp spot on screen.

the focudng cap
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DEFLECTION SYSTEM

1971215

*

Y-plates control vertical deflection (voltage
Arrangement of Plates in CRT

amplitude).
Vy
% X-plates control horizontal deflection (time base).  Ver<aldeflecton l
Plates Farizantal dellection
% Electrostatic deflection: voltage changes beam e
path. T —e
< Sensitivity: mm/V for Y, ms/div for X. v A 0
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TIME BASE & SWEEP RIS

% Time base generator produces sawtooth 4

voltage for X-plates.

<+ Sawtooth wave moves beam left to right T S i, t,
i TL—' A General sweep voltage

% constantspeed. L
A

** One cycle = one sweep across screen.

» Trigger circuit synchronizes sweep with input signal.

—T—> A Saw tooth voltage waveform t

¢ Frequency =1 / (time per division x divisions).
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Intensity: controls electron beam current

(brightness).

Focus: sharpens the spot.

X-shift & Y-shift: moves trace

horizontally /vertically.

Volts/div & Time/div: set scale for measurement.

AC/DC/GND switch: couples input signal.

FRONT PANEL CONTROLS

Blo Edt Operate Tools Drowse Window Help
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MEASUREMENTS USING CRO
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% Voltage: Peak-to-peak height xvolts/div.
¢ Time period: Horizontal distance x time/div.
% Frequency:f=1/T.

% Phase difference: using Lissajous patterns.

% Accurate for sine, square, and pulse waveforms.
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APPLICATIONS IN RADIOLOGY

1971215

¢ Displays ECG, EEG, and pulse waveforms in

*¢ medical monitors.

/

¢ Tests X-ray generator ripple and timing pulses.

% Calibrates ultrasound and Doppler signals.

* Analyzes kVp waveform in diagnostic X-ray units.

% Teaches waveform analysis in biomedical instrumentation
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XAy Region Characteistics
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SUMMARY

Wavelength and Energy Relationsivip (E=he/i) s
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Linese Attenuation Coefficient (u)

" Mnenuation and Contrast
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X K -Lw ation Principles

Photostectric Effect Energy Dependence {E-%)

Interaction with Matter Lumwu D I ion in Dagr Range

Coherent Scattering {Efastic)

Contrast4o-Noize Ratio (CNR)
Image Quality Metrics I
/ NG Modul Fun (MTF)

Quality, Dose, and Safuty ) ALARA Principle

Y Radation Dose Management

LA e
S Units of Doze [Gy, Sv, mGy)

Shielding and Protectian
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