

1.  Diode Characteristics

     a. P - N Junction Diode


     b. Zener Diode

2.
Rectifiers with out filter


a.
i. Half Wave Rectifier (HWR) 



     ii. Full Wave Rectifier (FWR) 



     iii. Bridge Rectifier 



b. Full Wave Rectifier (FWR) with C, LC and CLC filters

3.
BJT Characteristics (Common Emitter Configuration)


4.
JFET Characteristics


5.
UJT Characteristics


6.
RC Coupled Amplifier


7. 
FET Amplifier


8.
Oscillators



a. RC Phase Shift Oscillator



b. Wein Bridge Oscillator



c. Colpitt’s Oscillator


9.
Current Series Feed Back Amplifier 
             (with and with out feed back)


10. fT of a Transistor 
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Expt.No.1(a)
Aim: To determine the V-I characteristics of P-N Junction Diode( Ge and  Si ).
Apparatus:


Semiconductor diode circuit kit,

Ammeters-2 (0-50mA, 0-50μA),

            
Digital Multi Meter(DMM),

Regulated Power Supply(RPS) (0-30V),



BNC adapters and Connecting wires etc.,
Circuit Diagram:


Procedure:

1. Connect the circuit as shown in Fig.(a) with SR202 Ge - diode.

2. Keep the RPS at zero voltage before switching on this.

3. Vary the RPS slowly from 0 volts in steps of 1volt and take voltage across the diode and current through diode.

4. Repeat the steps 2 and 3 for BY127 Si – diode.

5. Connect the circuit as shown in Fig.(b) with SR202 Ge - diode.
6. Keep the RPS at zero voltage before switching on this.

7. Vary the RPS slowly from 0 volts  in steps of 1volt and take voltage across the diode and current through diode.

8. Plot the graph  V vs  I  for the diodes

9. Draw the tangent above the knee point to find the Cut-in voltage for Ge and Si diodes

10. Calculate the Static and Dynamic resistance for forward and reverse bias from graph.

Observations:

	SL..

No.
	Forward bias
	Reverse bias

	
	SR202
	BY127
	SR202
	BY127

	
	Vf  (v)
	 If (mA)
	Vf  (v)
	 If (mA)
	Vr (volts)
	Ir   (μA)
	Vr (volts)
	Ir   (μA)
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Expected graph :   









Calculations:

Forward Bias: 





Static resistance (RF) = V1/I1 Ω



Dynamic resistance (Rf) =  (V2 – V1)/(I2 – I​1)  Ω
Reverse Bias: 
Static resistance (RR ) = V1|/I1| Ω

Dynamic resistance ( Rr) = (V2| – V1|)/(I2| – I​1|) Ω
Result:

Viva-voce Questions:

1. What is the difference between Static and Dynamic resistances?

2. Why Silicon devices are preferred than Germanium devices?

3. How the Si and Ge are different from other Diodes such as Zener, LED etc.,
4. What are the ideal characteristics of a diode?

5. What are the applications of  diodes?
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Expt.No.1(b)
Aim: To determine Zener  break down voltage, Zener resistance from Zener diode characteristics and to determine Zener voltage regulation characteristics for a given Zener diode (IN4723A)

Apparatus:


Zener diode circuit kit,

Ammeters (0-50mA), 

Voltmeter(0-10v),

Rheostat(0-1180 Ω),
            Digital Multi Meter(DMM),

Regulated Power Supply(RPS) (0-30V),


Connecting wires etc.,

Circuit Diagram:












Procedure:
1. Connect the circuit as per the circuit diagram Fig (a).

2. Vary the power supply so that  the voltage across the Zener diode  varies insteps of 0.5V(starting from zero) and  note down the corresponding current reading in the ammeter 

3. Plot the graph Vz  Vs  I​z and Note the value of the Zener break down voltage from graph, which is the voltage at which the current of the diode increases rapidly.
4. To obtain the Zener resistance, calculate the inverse of slope of the steep position of the curve.
5. Connect the circuit as shown in Fig.(b).

6. Keep the RPS value at 20v,

7. Vary the Rheostat in steps and note down  VL and IL.
Observations:

	SL..

No.
	V.I characteristics
	 Voltage regulation characteristics

	
	VZ(volts)
	IZ(mA)
	 VL(volts)            
	   IL(mA)
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Expected Graph:





Calculations:
Zener resistance = ∆VZ/∆IZ
%  Regulation = (VNL – VFL)/ VFL*100   , Where  VNL = No load voltage
         VFL = Full load voltage
Result:   

Viva-voce Questions:

1. What are the applications of Zener diodes?
2. What is Zener breakdown?

3. How should Zener diode be connected with load for voltage regulation?
4. What is the difference between Zener diode and p-n junction diode?
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Expt.No.2(a)
Aim: To determine the Ripple factor and Load regulation characteristics of  Half Wave Rectifier (HWR), Full Wave Rectifier (FWR) and Bridge Rectifier.

Apparatus:


Rectifier circuit kits,

Step-down Transformers(0-12V,12V-0-12V)

Ammeters (0-100mA),

            
Digital Multi Meter(DMM),



Rheostat(0-1180)Ώ,



Dimmerstat(0-230v)



Connecting wires etc.,

Circuit Diagram:





`
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Procedure:

1. Connect the circuit as shown in Fig(a)

2. First excluding load resistance from circuit, find no load voltage (VNL) which is a dc value. 

3. Keep the load resistance ( Rheostat ) at a maximum value i.e.  RL.

4. By varying load resistance (RL) from maximum position, Idc can be varied 0 to 100mA in steps of 10mA and note down corresponding valus of Vdc and Vac .
5. Draw the graph between Vdc on X-axis and   I​dc on Y-axis.
6. Repeat the same procedure for Fig.(b) and Fig.(c) also.

Calculations:

Ripple Factor ( r ) = Vac/Vdc
%  Regulation = (VNL – VFL)/ VFL*100   , Where  VNL = No load voltage
         VFL = Full load voltage

Observations:
	
	Half Wave Rectifier (HWR) VNL =          volts
	Full Wave Rectifier (FWR), 

VNL =           volts
	 Bridge Rectifier 

VNL =           volts

	(Idc) mA
	Vac 

volts)
	Vdc 

(volts) 
	Ripple 

Factor

r =Vac/Vdc
	Vac 

volts)
	Vdc 

(volts) 
	Ripple 

Factor

r =Vac/Vdc
	Vac 

volts)
	Vdc 

(volts) 
	Ripple 

Factor

r =Vac/Vdc

	
	
	
	
	
	
	
	
	
	


Expected Graph:







Result:   
Viva-voce Questions:
1. Which rectifier will give less ripple factor?

2. Define PIV of a rectifier.
3. What is the difference between efficiency and TUF?
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Expt.No.2(b)
Aim: To determine the Ripple factor and Load regulation characteristics of the              Full Wave Rectifier (FWR) with C, LC, CLC filters.

Apparatus:


Rectifier circuit kit,

Ammeters (0-100mA),

            
Digital Multi Meter (DMM),



Rheostat (0-1180)Ώ,



Step- down Transformer(12V-0-12V),



Dimmerstat (0-230v),


Connecting wires etc.,

Circuit Diagram:


`
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Procedure:

1. Connect the circuit as shown in Fig(a)

2. First excluding load resistance from circuit, find no load voltage (VNL) which is a dc value. 

3. Keep the load resistance ( Rheostat ) at a maximum value i.e.  RL.

4. By varying load resistance (RL) from maximum position, Idc can be varied 0 to 100mA in steps of 10mA and note down corresponding valus of Vdc and Vac .

5. Draw the graph between Vdc on X-axis and   I​dc on Y-axis.

6. Repeat the same procedure for Fig.(b) and Fig.(c) also.

Calculations:


Ripple Factor ( r ) = Vac/Idc

%  Regulation = (VNL – VFL)/ VFL*100   , Where  VNL = No load voltage
         VFL = Full load voltage

Observations:

	
	FWR With C  filter         VNL =          volts
	FWR With LC  filter            VNL =           volts
	 FWR With CLC  filter            
VNL =           volts

	(Idc) mA
	Vac 

volts)
	Vdc 

(volts) 
	Ripple 

Factor

r =Vac/Vdc
	Vac 

volts)
	Vdc 

(volts) 
	Ripple 

Factor

r =Vac/Vdc
	Vac 

volts)
	Vdc 

(volts) 
	Ripple 

Factor

r =Vac/Vdc

	
	
	
	
	
	
	
	
	
	


Expected Graph:








Result:   
Viva-voce Questions:

1. Which rectifier will give less ripple factor?

2. Which rectifier will give good regulation?

3. Define PIV of a rectifier?
4. What is the difference between efficiency and TUF?
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Expt.No.3
Aim:  To determine the Input and Output characteristic of  BJT(CE Configuration) and to determine hybrid parameters of   B.J.T.

Apparatus:


BJT circuit kit,

Ammeters ( 0-50μA, 0-10mA),

Regulated Power Supply(RPS) (0-30V),



Connecting wires etc.,

Circuit Diagram:




Procedure:

For Input characteristic:
   1. Connect the circuit as shown in Figure .

   2. By varying VCC keep VCE =0 volts and now vary VBB in steps  and note down corresponding IB  and VBE.

   3. Repeat step 2 for VCE=2 volts and tabulate the readings.

For output characteristic:
1. For the above connected circuit disconnect the input side voltmeter.

2. By varying VBB keep IB = 10(A  and now vary VCC  in steps  and note down  corresponding IC and VCE.
4. Repeat the step 2 for  IB = 20 (A and tabulate the readings.

Observations:

	Input characteristics
	Output characteristics

	VCE=0V
	VCE=2V
	IB= 10 (A
	IB = 20 (A

	VBE(volts)
	IB((A)
	VBE(volts)
	IB((A)
	VCE(volts)
	IC(mA)
	VCE(volts)
	IC(mA)
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Expected graph :   



















Calculations:

Input Impedance, hie =  ∆VBE/∆IB ohms at  VCE   = Constant

Reverse Voltage Gain hre = ∆VBE/∆VCE  at IB = Constant

Forward Current Gain hfe = ∆IC/∆IB  at  VCE = Constant

Output Admittance hoe =  ∆IC/∆VCE  mhos at   IB = Constant
Result:

Precautions:

1. IB should not exceed 50 μA

2. VCE should not exceed 10v

3. Loose connections must be avoided.
Viva-voce Questions:

1. What are the hybrid parameters of a BJT?

2. Why BJT is called as bipolar device?

3. Is BJT, a voltage controlled device or current controlled device?

4. What are the different regions of operation in BJT?

5. What are the applications of  BJT?
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Expt.No.4
Aim:  To obtain characteristics of the given JFET and to find the values of Drain resistance ‘rd’, Trans-conductance ‘gm’ and Amplification factor ‘μ’.
Apparatus:


JFET circuit kit,

Ammeters (0-10mA),

Voltmeter(0-10v),

Regulated Power Supply (RPS) (0-30V),



Connecting wires etc.,

Circuit Diagram:






Procedure:

   1. Connect the circuit as shown in the figure .

   2. Keep VGS = 0 volt and note down the current ID and drain to source voltage VDS by varying VDD.

   3. Keep VGS = -1 by Varying VGG and repeat step 2.

   4. Draw the drain characteristics by taking  VDS on X-axis and ID on Y-axis for different vaues of VGs.

    5. keep VDS=2v by varying VDD and note down VGS and ID by varying VGG.

    6. Repeat the same for VDS=4v  and plot the transfer characteristics by taking VGS on X-axis and ID on Y-axis.
Observations:
	Drain characteristics
	Transfer characteristics

	VGS=0V
	VGS= -1V
	VDS=2V
	VDS= 4V

	VDS(volts)
	ID(mA)
	VDS(volts)
	ID(mA)
	VCE(volts)
	IC(mA)
	VCE(volts)
	IC(mA)

	
	
	
	
	
	
	
	


 Expected graph :   
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Calculations:

Drain resistance(rd) =  ∆ /∆ID ohms at  = Constant (10k to 25k ohms)
Trance conductance (gm)= ∆ID/∆VGS mhos at VDS = Constant(2m to 2.5 mhos)
Amplification Factor  (μ) = ∆IC/∆IB  at  VCE = Constant

Output Admittance hie =  gm* rd  (20 to 60)
Precautions:

1. ID should not exceed 8mA
2. VGS should not exceed -7v

Result:

Viva-voce Questions:

1. Give the differences between FET and BJT?

2. Define Drain resistance(rd), Trance conductance (gm), Amplification Factor(μ).
3. Is BJT, a voltage controlled device or current controlled device?
4. What are the different types of FET?

5. What are the applications of the FET?
Expt.No.5
Aim:  To obtain V-I characteristics of the given UJT and to find the value of Intrinsic Stand of Ratio ‘η’.

Apparatus:


UJT circuit kit,

Ammeters -2  (0-10mA),

Voltmeter-2(0-10v),

Regulated Power Supply(RPS) (0-30V),



BNC adapters and Connecting wires etc.,

Circuit Diagram:

Procedure:

   1. Connect the circuit as shown in the figure .

   2. Keep VGS = 0 volt and note down the current ID and drain to source voltage VDS by varying VDD.

   3. Keep VGS = -1 by Varying VGG and repeat step 2.

   4. Draw the drain characteristics by taking  VDS on X-axis and ID on Y-axis for different vaues of VGs.

    5. keep VDS=2v by varying VDD and note down VGS and ID by varying VGG.

    6. Repeat the same for VDS=4v  and plot the transfer characteristics by taking VGS on X-axis and ID on Y-axis.
Observations:

	Drain characteristics
	Transfer characteristics

	VGS=0V
	VGS= -1V
	VDS=2V
	VDS= 4V

	VDS(volts)
	ID(mA)
	VDS(volts)
	ID(mA)
	VCE(volts)
	IC(mA)
	VCE(volts)
	IC(mA)
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Expected graph :   












Calculations:

Drain resistance(rd) =  ∆ /∆ID ohms at  = Constant (10k to 25k ohms)

Trance conductance (gm)= ∆ID/∆VGS mhos at VDS = Constant(2m to 2.5 mhos)

Amplification Factor  (μ) = ∆IC/∆IB  at  VCE = Constant

Output Admittance hie =  gm* rd  (20 to 60)
Precautions:

1. ID should not exceed 8mA

2. VGS should not exceed -7v

Result:

Viva-voce Questions:

6. Give the differences between FET and BJT?

7. Define Drain resistance(rd), Trance conductance (gm), Amplification Factor(μ).
8. Is BJT, a voltage controlled device or current controlled device?

9. What are the different types of FET?

10. What are the applications of the FET?
STUDY OF CRO AND MEASUREMENT OF FREQUENCY AND PHASE DIFFERENCE
AIM: To measure frequency of a signal and phase difference between two signals using CRO with the help of Lissajous figures.
CIRCUIT DIAGRAM:


             X- input
              Y- input
PROCEDURE:
(a) Frequency determination:

1. Keep the x-input switch of CRO in external position.

2. Apply the known frequency signal from the standard signal generator to the x-input of CRO and unknown frequency signal to be measured to the y- input of CRO. Keep the amplitudes of two signals equal.
3. Adjust the frequency of the standard signal generator to get integer number of closed loops on CRO screen and count the number of horizontal and vertical t 
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Fig. (b) Voltage Regulation Characteristics 
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Fig. (b) Full Wave Rectifier
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Fig. (c) Bridge Rectifier
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Fig. (b) Full Wave Rectifier LC filter
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BJT Characteristics  Of Common Emitter Configuration
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Field Effect Transistor(FET) Characteristics
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