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Practical No.17: Test the performance parameters of BJT as Switch

Practical Significance . ] ) ‘
BJT can be operated in three regions: cut-off region, actlv.e T€glon apq

saturation region. When BJT is used as a switch, 0ﬂ-1y two regions cut-

and saturation are used. In saturation region transistor acts as QN st

switch. In cut-off region, transistor acts as OFF state sw.itch. In this
only two points of DC load line while using BJT as a switch.
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Industry / Employer Expected Outcome

This practical is expected to develop the following skill: “Use electronc
components and circuits in electrical equipment and systems’,

Course Level Learning Outcome
Use semiconductor transistors in different applications.

Laboratory Learning Outcomes
Test BJT as switch on Breadboard:

1. Test the performance parameters of BJT as Switch.
2. Identify Cutoff and saturation regions.

Relevant Affective Domain related Outcomes

1. Handle components and equipment carefully.,
2. Follow all safety precautions

Minimum Theoretical Background
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Figure 17.1: Output characteristjcg of BJT
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oir?;:; ?:;::::pi‘;i:}‘;;c?;:tg it is founfl that, the shaded arca at the bottom
ut-off region and the shaded arca to the left
represent the Saturation region of the transistor.
S:;r-:gtlggzg) 'I;};e operating conditions of the transistor arc zero input basc
, zero output collector current (Ic=0), and maximum collector
voltage (Vce) which results in a large depletion layer and no current flowing
through the ‘device. Therefore, the transistor is switched to “Fully-OFF
State”.
Satux:ation Region: In this region, the transistor will be biased so that the
maximum amount of base current (Is) is applied, resulting in maximum
collector current (Ic=Vcc/Ri) and then resulting in the minimum collector-
emitter voltage (Vcg ~ 0) drop. At this condition, the depletion layer becomes
as small as the possible and maximum current flowing through the transistor.
Therefore, the transistor is switched “Fullj—ON State”.

VII Practical setup in Laboratory

b RLS

(a) Sample

(b) Actual Circuit

Figure 17.2: Circuit diagram of BJT as a switch

piagram used in Laboratory
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(¢) Actual practical st up used in Laboratory

VIII  Required Resources/apparatus/equipment with specifications

;’; Instruments/Components Specification Quantity
1 | Digital Multimeter 3 2 -digit display with AC. and DC @
: voltage - measurement = and . Current
measurement facility and Diode testing
facility.
2. | DC Regulated Variable DC power supply 2
power supply 0- 30V, 2A, SC protection, display for
voltage and current.
3. | DC Voltmeter 0-20V )1'/
4. | DC Ammeter 0-200 mA, 0 -200 LA | E_C_h/
5. | Transistor BC107 or any other 1
equivalent -~
6. | Resistor 1KQ and 10KQ (0.5watts/O:25watts) w
7. | Bread board 5.5CMX 17CM Jl/
8. | Connecting Single strand Teflon coating (0.6mm) Asp¥
wires requirement

Maharashtra State Board of Technical Education (‘*K’ Scheme) 129



Elem"-“‘s of Electronics (312309)

IX Precautions to be followed

1. Care should be taken while handling the terminals of components.
2. Select proper range and mode of Ammeter and voltmeter.
3. Connect wire tightly while building circuits.

4. Do not switch ON the power supply unless you have checked the circuit
connections as per the circuit diagram.

X Procedure
1. Connect circuit as shown in figure 17.2

2. Adjust collector supply Vce = +12V and base supply Vpp=+5V.

3. Use base voltage supply switch instead of switch shown in the circuit
diagram.

4. Measure Ip, Ic and Vcg when switch is OFF (It will be zero).
5. Now apply base voltage +5V.
6. Measure Ig, Ic and V.

XI Observation Table

.Table 1.
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XV Practical related Questions

1. List types of BJT available in your laboratory.

2. Find out the ratio of collector resistance to base resistance whijle
designing transistor switch. State the effect of saturation on transist, |
operation.

3. Draw output waveform when following waveform is applied at the
base circuit.

Input waveform applied at base:
45V
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XVII References / Suggestions for further Re‘tdmg
1. https://www.electronics- tutorials.ws/transistor/tran 4.html

2. https://www .build- electronic-circuits. com/transistor-as-a-switch/
3. https://www.youtube. com/watch?v=o0XY9zUSulke
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