Applied Physics 


Lab 13
Bipolar Junction Transistor Characteristics Curve
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Objective
Biasing of a transistor and collector characteristics curve.

Introduction:
A bipolar (junction) transistor (BJT) is a three-terminal electronic device constructed of doped semiconductor material and may be used in amplifying or switching applications. Bipolar transistors are so named because their operation involves both electrons and holes. Charge flow in a BJT is due to bidirectional diffusion of charge carriers across a junction between two regions of different charge concentrations. BJTs are current amplifiers.
By design, most of the BJT collector current is due to the flow of charges injected from a high-concentration emitter into the base where they are minority carriers that diffuse toward the collector, and so BJTs are classified as minority-carrier devices.
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NPN is one of the two types of bipolar transistors, consisting of a layer of P-doped semiconductor (the "base") between two N-doped layers. A small current entering the base is amplified to produce a large collector and emitter current. That is, when there is a positive potential difference measured from the emitter of an NPN transistor to its base (i.e., when the base is high relative to the emitter) as well as positive potential difference measured from the base to the collector, the transistor becomes active. In this "on" state, current flows between the collector and emitter of the transistor.
PNP:
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The other type of BJT is the PNP, consisting of a layer of N-doped semiconductor between two layers of P-doped material. A small current leaving the base is amplified in the collector output. That is, a PNP transistor is "on" when its base is pulled low relative to the emitter.

The arrows in the NPN and PNP transistor symbols are on the emitter legs and point in the direction of the conventional current flow when the device is in forward active mode.
Biasing of a transistor
The dc voltages required for proper operation are referred to as bias voltages. The purpose of bias is to establish and maintain the required operating conditions despite variations between transistors or changes in the circuit parameters. For normal operation, the base emitter junction is forward-biased and base-collector junction reverse-biased. Since the base emitter junction is forward-biased, it has characteristics of a forward-biased diode. The Circuit diagram is shown below
Circuit Diagram:
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Collector Current Curve:
[image: image4.png]5.0

.08

3.00

2.00

1.00

o

-1.00

o 1 20 au u 50 U v su ou 100

o Ie(a)
U UCE





BJT  Collector  Curves:
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The different levels show that IC does depend on IB.
BJT  Active  Region:


BJT  Saturated  Region:


BJT  Cutoff   Region:

Breakdown Region:
[image: image5.jpg]2.0 b =20 LA
1.0 Ib =10 pA

\ce




Applications of transistors:
· Transistors Hearing Aid

· Transistorized Voltmeter

· Transistor guitar Amplifier

and many more

For details visit this link

http://n4trb.com/AmateurRadio/RaytheonTransistorApplications/Raytheon%20Transistor%20Applications.pdf
Using PSpice, obtain the output characteristics (ic versus vce ) for an npn 2N3904 BJT. The base-emitter junction is forward biased with a DC current source and the collector-base junction is reversed biased by a DC voltage source connected between the collector and emitter.

We use the DC analysis and we need to set up the DC sweep. The dialog box is opened and for the main Sweep variable we type VCE , and the linear sweep is set from 0 to 10 V in increments of 0.01 V. The Nested Seep button is clicked to open its dialog box, and for the Nested Sweep variable we type iB , and we use a linear seep from 0 to 60 m A in increment of 10 m A. In Probe we add the trance IC(Q1) and obtain the following output characteristics.
Simulation

Go to Analysis>>Setup>>DC Sweep
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Conclusion

Summarize what you have learned today (not what you have done).













Breakdown Region
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