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ASSIGNMENT 

Discuss the Cathode Ray Oscilloscope and the Junction Transistor and its 

Characteristics 

 

ANSWER 

 

Cathode Ray Oscilloscope (CRO) 

 

A Cathode-Ray Oscilloscope (CRO), also known as an oscilloscope or scope, is 

a widely used electronic test instrument that allows you to visualize and analyze 

electrical signals over time. It is an essential tool for engineers, technicians, and 

scientists working in fields such as electronics, telecommunications, physics, and 

more. Here are the key components and functions of a cathode-ray oscilloscope: 

 Cathode Ray Tube (CRT): The heart of the oscilloscope is the CRT, which 

is a specialized vacuum tube that generates a focused electron beam. The 

electron beam is directed toward a phosphorescent screen, which emits light 

when struck by the electrons. 

 

 Electron Gun: The electron gun is responsible for emitting a controlled 

stream of electrons towards the CRT's screen. It consists of a cathode, control 

grids, and anodes. 

 

 Deflection Plates: The CRT has two sets of deflection plates, one for 

horizontal (X-axis) and one for vertical (Y-axis) deflection. By applying 

varying voltages to these plates, the electron beam's position on the screen can 

be precisely controlled, allowing for the plotting of waveforms. 

 

 

 



 Timebase and Trigger Circuits: The timebase circuit controls the horizontal 

sweep of the electron beam, determining the time scale for the displayed 

waveform. The trigger circuit is used to stabilize the waveform display by 

synchronizing it with a specific point or event in the input signal. 

 

 Vertical Amplifiers: Vertical amplifiers are responsible for amplifying and 

conditioning the input signal. They determine the vertical scale and sensitivity 

of the oscilloscope. 

 

 Horizontal Amplifiers: Horizontal amplifiers are used to control the 

horizontal position and sensitivity of the waveform displayed on the screen. 

 

 Display Screen: The phosphorescent screen is where the electron beam 

strikes, producing a visible trace that represents the input signal. The screen 

typically has a grid pattern for measuring and analyzing the waveform. 

 

This is how a Cathode-Ray Oscilloscope works: 

1. An electrical signal (e.g., voltage or current) from the device under test (DUT) 

is connected to the oscilloscope's input channel. 

2. The vertical amplifier amplifies and conditions the input signal, and the 

horizontal amplifier controls the horizontal positioning. 

3. The timebase and trigger circuits ensure that the electron beam sweeps across 

the screen at the correct time and in a stable manner, based on user-defined 

trigger settings. 

4. The electron beam, deflected by the horizontal and vertical deflection plates, 

traces the input signal's waveform on the phosphorescent screen. 

5. The user can adjust various settings like voltage/division, time/division, and 

triggering to analyze and measure the waveform accurately. 

 

Oscilloscopes are used for a wide range of applications, including troubleshooting 

electronic circuits, measuring signal characteristics (such as frequency, 

amplitude, and phase), and observing transient events. They come in various 

types and models, including analog oscilloscopes and digital storage 

oscilloscopes (DSOs), each with its own set of features and capabilities. 

 

 



The Junction Transistor and its Characteristics 

 

A Junction Transistor is a type of solid-state electronic device that controls the 

flow of electrical current through semiconductor materials. There are two main 

types of junction transistors: bipolar junction transistors (BJTs) and field-effect 

transistors (FETs). Bipolar Junction Transistors (BJTs) are the most common type 

of Junction Transistor. 

 

BJTs have three layers of semiconductor material and two pn-junctions. The three 

layers are: 

1. Emitter: This is the outermost layer, and it is typically heavily doped with a 

particular type of charge carriers (either electrons or holes) to enhance 

conductivity. 

 

2. Base: The middle layer, which is lightly doped compared to the emitter and 

collector. The base controls the flow of charge carriers from the emitter to the 

collector. 

 

3. Collector: The innermost layer, also heavily doped like the emitter. It collects 

the charge carriers that pass through the base. 

 

The characteristics and operation of a BJT can be described using its input and 

output characteristics: 

 

Input Characteristics: 

 Base-Emitter Voltage (VBE): The voltage applied between the base and 

emitter terminals. It controls the amount of current flowing from the emitter 

to the collector. 

 Base Current (IB): The current flowing into the base terminal. IB controls 

the current flow between the emitter and collector. 

 

Output Characteristics: 

 Collector Current (IC): The current flowing between the collector and 

emitter terminals. It is primarily controlled by the base current (IB). 

 

 Collector-Emitter Voltage (VCE): The voltage applied between the 

collector and emitter terminals. It affects the collector current (IC). 



BJTs operate in three different regions: 

1. Cut-off Region: In this region, the transistor is off, and there is no collector 

current flow (IC ≈ 0). VBE is less than the threshold voltage required to turn 

the transistor on. 

 

2. Active Region: This is the region where the BJT is operating as an amplifier. 

In this region, there is a moderate collector current flow, and the transistor is 

"on." The collector current is proportional to the base current. VCE is typically 

in the range of a few volts. 

 

3. Saturation Region: In this region, the transistor is fully on, and the collector 

current is at its maximum. VCE is at its minimum in the saturation region 

(close to 0V). The transistor is typically used as a switch in this region. 

 

The key characteristics of a BJT include: 

 

 Current Gain (β or hfe): This parameter represents the ratio of the collector 

current (IC) to the base current (IB). It is a measure of the transistor's 

amplification capability. 

 

 Early Voltage (VA): This parameter represents the rate at which collector 

current increases with collector-emitter voltage in the active region. 

 

 Maximum Ratings: These include parameters like maximum collector 

current (ICmax), maximum collector-emitter voltage (VCEmax), and 

maximum power dissipation (Pdmax). Exceeding these ratings can damage 

the transistor. 

 

BJTs are widely used in electronic circuits for amplification, switching, and 

signal processing due to their versatility and various operating regions. They 

come in two main types: NPN (negative-positive-negative) and PNP (positive-

negative-positive), with differences in the doping types and directions of current 

flow. 

 

 


