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66821
OBJECTIVES . : . .
¢ To provide understanding and skill of transistor biasing and characteristics: '
® To develop the comprehensive skill on Transistor model and equivalent circuits.
To provide understanding of the Multistage, power and tuned voltage amplifier. |
To develop the understanding of FET and FET amplifier. :

To provide understanding and skill on Feedback amplifier and oscillator.
To provide understanding and skill on Multivibrator circuits

ELECTRONICS DEVICES AND CIRCUITS 't » ¢

SHORT DESCRIPTION . ,
Transistor characteristics, Transistar biasing & stabilization, Transistor model, Multistage amplifier,

Power & tuned amplifier, FET & FET amplifier, Feedback amplifier, Sinusoidal -oscillators,
Multivibrator circuits. '

DETAILS DESCRIPTION
‘Theory:
1.  Transistor characteristics.
I.I  State the biasing rule of transistor , v
1.2 Explain the characteristics of transistor in CB, CC & CE configuration.
1.3 Determine the input and output resistance of transistor in CB, CC, CE configuration.
1.4 Mention transistor cut-off, active and saturation region
1.5 Describe transistor ratings.
1.6 Compare CB, CC, CE configuration.
2. Transistor Biasing and Stabilization
2.1  Define (i) load line (ii) Operating Point (iii) Stability factor.
2.2 Describe the methods of drawing DC load line. .
2.3 Explain the leakage current in CB & CE circuits. .
2.4 List the factors affecting stability of Q-points. ' g ‘ e
2.5  Mention the condition for proper biasing of transistor. o
2.6 Describe various methods of transistor biasing. :
2.7 Determine the stability factor of various transistor biasing circuits.
2.8 Solve problem related to comporients values, Q-Points and stability factor
3. Transistor Model and equivalent circuits.
3.1 Define term Transistor Model. C
3.2 Mention the notation for currents and voltages of transistor amplifier. ,
3.3 Describe the transistor as a four terminal device. : -
3.4 Describe the low frequency small signal model (AC Equivalent) of transistor.
4.  Single stage Transistor amplifier. '
4.1 Define single stage amplifier.. - ,
4.2 Describe the operation of voltage divider biased CE amplifier circuit.
4.3 Draw DC and AC equivalent circuit of the CE amplifier circuit. _
4.4  Determine the AC equivalent load resistance of the CE amplifier circuit.
4.5  Determine voltage and power gain of the CE amplifier circuit. :
46  Solve problem relatéd to voltage and power gain where B and input resistance of the

transistor are given. '




5. Transistor Hybrid (H) Parameter,
5.1 Define H- Parameter. ‘
5.2 Describe the H-Parameter mudel of a lmear four terminal network.
5.3 - Determine the H-Parameter of the four terminal network,
5.4 - Explain the Transistor with H-Parameter: model. : .
5.5  Derive formula for current_gain, voltage gain, mput lmpedance, and output lmpedance of
: CE transistor amplifier by H-Parameters. S B
5.6 Mention the effects of source resistance on voltage and current gam
5.7 Solve problem for transistor amphﬁer usmg H-Parameters ‘

Power Amplifier.

6.1 Define class A, B, AB and C amphﬁer

6.2 State the difference between voltage and power agmplifier.

6.3  Explain the circuit operation and efficiency of RC and transformers coupled class-A power amplmer
6.4 Explain the operation-and efficiency of class-B and push - pull amplifier.

6.5 Describe the operation of complementary symmetry push -pull amplifier.

6.6 - Explain the operation, efficiency and distortion of ¢class-C amplifier.

6.7 Explain the operation and frequency response of various tuned amplifier.

6.8  Describe the advantages, disadvantages & apphcatlon of the various types of power amplmer

Field-Effect Transistor(FET).
7.1 Define field effect transistor.
7.2 Mention the types of FET
7.3 Describe the constructlon and operatlon of Junctlon Fleld Effect Trans:stor (JFET)
7.4 Explain characteristics of JFET.
1.5 Describe the parameters of JFET, e
7.6  Establish the relationship among FET parameters, -
7.7  Describe the DC biasing of JFET ahd its load line. :
7.8 Explain the operation of CS, CD and CG JFET dmphfiers R
7.9 Solve problems based on FET parameters. :

18 Metal Oxide Semiconductor FET (MOSFET)

- 8.1  Define MOSFET. : _

8.2 Mention the Types of MOSFET. - ‘

8.3 Describe the Construction and operation of DE and E- Only MOSFET

8.4  Explain the characteristics of DE and E—Only MOSFET.

8.5 © Compare BJT and FET.

8.6 Compare MOSFET and JFET.

8.7 Mention the application of JFET and MOSFET in analog and dlgltal circuits.

9 Feedback Amplifier.
9.1 Define feedback
9.2  List the types of feedback. - -
9.3 Deseribe different types of feedback with block diagram.
9.4 Calculate the gain of amplifier with feedback (positive and negative).
9.5 Describe the effect of positive and negative feedback .
9.6 Mentionthe advantages and disadvantages of negative feedback in amplifier.

10 Sinusoidal Oscillators.
10.1 Define Oscillator.
10.2 List the types of Oscillator.
10.3 Explain the principle of operation of an oscillatory tank circuit.
10.4 Describe the essentials of feedback LC oscillators..
10.5 Explain the principle of operation of tuned collector, tuned base and tuned drain oscillators.
10.6 Explain the principle of operation of Hartly, Colpitt and Wein- bndge oscillators.
10.7 Explain the principle of operation of phase shift & crystal oscillators.
10.8 Solve problem related to the frequency of various oscillators.




11.  Multivibrator circuits.
I1.1 Define tinie base circuit.
11.2 Mention the methods of generating time base waveform,
11.3 Explain the generation of saw-tooth wave using charging and dlschargmg of a capacitor.
11.4 Understand the features of multivibrator circuits.
1.5 State what is meant by multivibrator.
11.6 Explain the operation of astable, monostable and bistable mutivibrator circuits with wave '
shapes.
11.7 Mention the prmmple of operation of Schmitt trigger circuit.

Practical: (Using Real component and Simulation Software)

1. Identify the terminals of transistor

" L1. Select a transistor - . -
1.2, Select proper tools, equipment and materials.
1.3, Collect the required data for indicating the terminal.

2.  Determine input and output characteristics of a transistor in . common base connection.
2.1.  Select a circuit diagram.

2.2.  Select proper tools, equipment and materials,
- 2.3. Prepare the circuit.

2.4. Check the connections.

2.5. Collect the required data.

2.6. Plot input and output characteristic curves.

3. Determine input and output characteristics of a transistor in common emitter connection.
' 3.1. Select a circuit diagram.

3.2.  Select proper tools, equipment and materlals

3.3. Prepare the circuit.

3.4. Check the connections.

3.5. Collect the required data.

3.6. Plot input and output characteristic curves.

4. Measure the operating points (Vg and I¢) for Transistor circuit.
4.1. Select a fixed bias transistor circuit.
4.2. Select required equipment.
4.3. - Prepare the circuit.
4.4. Check the connections.
4.5. Measure the operating points.

5. Demonstrate the frequency response of single stage R-C coupled trans1stor ampllfier
5.1  Draw the circuit diagram for the experiment.
5.2 . List required tools, equipment and materials.
5.3 Make all the connections according to the circuit diagram.
5.4  Check the connections.
5.5 _ Energize the circuit and record the data.
5.6 Drawthe frequency response curve from the data.

6. Demonstrate operation of a transistor class-B push pull amplifier.
6.1  Select an appropriate circuit diagram.
6.2 Select required tools, equipment and materials.
6.3 Make the circuit connection accordmg to the given diagram.
6 4 Energize the circuit.
Observe the output wave and calculate the power gain.

mijl-l



12.

. 9.3 Make all the conrections according te the circuit diagram.

11.

12.1 Draw the circuit diagram.
1.

_Demonstrate the operation of a transistor (astable, monostable& bl-astable multivibrator)

13.4 Switch on the power supply.

" 13.6 Observe the wave shapes at each collector & base of the tran51stor

Demonstrate the input and output wave shape of single tuned voltage amplifier.
7.1 Draw the circuit for the experiment. ‘
7.2 Indentify requires materials, tools and equlpment

7.3 Make all the connection.

7.4  Check the circuit.

7.5 Energize the circuit and note the important properties.

Demonstrate operation of negative feedback on the gain and band width of an amplifier.
8.1 Select a required circuit diagram for the experiment. :

8.2 List required materials, tools and equipment.

8.3 Connect everything according to the diagram.

8.4 Check and energize the circuit. :

8.5 Record the data for frequency response with and ﬁmhout negative feedback.

8.6 Plot the frequency response curves and observe the d1fference

Determine charactenstlcs of JFET in Common source mode
9.1 Select a circuit diagram. ‘
9.2  Select required tools, equipment and materials.

9.4 . Check the circuit.
9.5 Record required data.
9.6 - Plot input and output characteristic curves.

Determine characteristics of MOSFET (enhancement and depletlon type)
10.1 Sketch a circuit diagram.

10.2 Indent required tools, equipment and materials.
10.3 Connect the components and equipment according to’ ‘the circuit dlagram.
10.4 Check the circuit.

'10.5 Record required data.
10.6 Plot the characteristic curves.

Deémonstrate the operation of a Hartly oscillator.
11.1 Draw the circuit diagram. :
"11.2 Select tools, equipment and materials.
11.3 Connect the circuit diagram.
,11.4 Check and energize the circuit.
11.5 Observe the output for different frequencies.

Demonstrate the operation of a Colpitt oscillator.

12.2 Select tools, equipment and materials.

12.3 Connect the circuit diagram.

12.4 Check and energize the circuit. .

12.5 Observe the output for different frequencies

circuit.

13.1 _Sketch an experiment circuit.
13.2 Select the required tools and materials.
13.3 Build up the circuit as per diagram.

13.5 Switch on the trigger signal. » o
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3.0 W (Transistor) 8

wﬁpﬁiﬂmﬁwﬁwqﬁN%ﬁﬁmﬁmmWWaﬁNﬁiﬂmﬁWwawPI%P
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51 PNP Transistor 8

| NPN Transistor | )

51 PNP Transistor 38 930 “foe N 512

c
cheEae 56 4% P ORY GRSz @3 g : ,
o FW (T FRfere tofd #1 =7W, ©iF PNP . ' C A _
BRRerSa 4T | 93 Gfeeow fowfd B wig 1 B | “
@3 eliFd P 512 wCe 3ROR (B), WG AMEAP T o
AE T (C) 9R WA N GIF (@ (B) I | E B

@ o PNP GRfEnta Wx saes ¢ isfas
TR AT 2T |

Q| NPN Transistor 3§ 9%/ 2reen p B3+

of¥siEae 7 4F N 5% ciftesiss aq g . :
FA IW (@ FRfEE6R o w91 TW, O NPN E ‘
BoferBs AT | @R Grfersta Foals BT gy | C
93 e N OiRH T0e 201 (), &+ &S N : B

IS FITHI (C) 992 YA P BIE (I (B) I |
ﬁ'@a fota NPN W Gg ALFS 8 mﬁ?‘ (¥) LTS NPN Type Transistor (‘I)WWNPN type Transistor
TR (HAITCAT 2 | : @ s 5.2 ‘
Brferta @3 ey foafs et 2w 2R (B), @@ (B), I8 (C) | @ S (NGRS FRER S 0,
It FRBIK AT | SR (3 SR (SR IR AR I, OIS PTI0G3 O [IER MR W (A |
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3.5 BFfEPBaE IR @3 R (The biasing rule of transistor) 3

IR WW@WWWWWW@WW&GWE ww&r A |
GRRETBTE ARTS 96 P-N @iee 41t | 9o 3ROR @ s amwﬁmmﬁam@vnw:w
IR Ty T bt BT et e erare g | :
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> 1 Trre-fFen! amifie (Forward-Reverse biasing)

1 TRARE-FARE IR (Forward-Forward biasing)

o feri-frerf amifik (Reverse-Reverse biasing) -

8| forf-wwms Imtr (Reverse-Forward biasing) To51# 1.

ol

(%) FCFS PNP Type Transistor (%) M3 SRS PNP type Transistor
o fmssy



N BrEpae feiee s Ao

v wEEE-Re. I (Forward-

Reverse biasing) § fox fora BRfertwm
FrRRTS-frent IRt AFEE wFw F@ o
T @ @A IR FETET I AW

2o FNECET T T @2 O AW 2MBI

RO WG TR R @ MRS
frfeeSare suifeenma e srieR wen 9
SELCER R R Tl g

Q| FEEE-FEES amﬁra (Forward-
Forward biasing) 8 063 fora @ wata qmfere
FT P I AR W | ArFLE BRH 9
 FIETHR IIED TormRR AW @ A «:w)
IAIER TN (@ FRCHA (F_Amas 4
A | ARSI FAEEHATE T G205 TR F@
PN T @ 4 I A2 T T

o | fFerf-Repf IR (Reverse-Reverse

biasing) $ 59 o @ v IR MfFBa

(I RPN PR ORI @ @ IJIEE
FIEFEA G Bm w@R oy efTnd FEs
AR TG | AYRIS (W HRREEIS 4
* (Open) J2T63 W IE FAER T & G
e IR I W |

81 Reorfswmme I (Reverse-

Forward biasing) 8 @ A9 PR FiAfewsa

i ariRREE % 914 fese i o
ARG T | YRS @ {9 i I9Ed
FATA A ’

. Gy DI -
el
=y i = : =
Bt * B T
":._Lr RS . _l__ ’
(%) PNP Transistor () NPN Transistor
5@ ¢ >.0 GrETorm Trms-fer! amfi
i B
(¥) PNP Transistor =~ “(4) NPN Transistor
f5a 3 5.8 GrferbER TERG-FEEARS IR

{¥) PNP Transistor " () NPN Transistor
5 ¢ 5.¢ GReHTR fAepi-fRent amfi

(%) PNP Transistor * (¥) NPN Transistor
5@ ¢ 3.0 GAREEER Forf-TEErs T

ey a3 IWBR %S (Different methods for transistor biasing) $
TRPBa IMBRII (@ T e SR A TE Sl T g
Y1 (W I S} fFHS FITIH A (Base bias or fixed current bias)
3| 3fbe froais sErans @ aEs (Base bias with emirter feedback).
© | TR s AZCANS! (I AT (Base bias with collector feedback)
8| JTHI 43R B U TR (35 AW (Base bias with collector and emitter feedback)
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w@%ﬁﬁmmwwkxm wpifRfReaw T8T, a-—c (@2, v f
3| I R0 AN (Common emitter connection) § @ &I ﬁﬁﬁ mm @GR g g

" 3ol P ot 70 @R TR ¢ AROR e WTHAB P o 7 1. @A Grfertem 3RORM Sew

295 @R WTHA5 MFDT &0 T A AT T SILE I RO A I 70 | 767 5w PNP @3k NPN

Lferwa 3w 25 et fBa o 2@ |

OUTPUT

iTPUI N
SIGNAL i ' SIGNAL

. Vas Vec .. Vpa Vee

(i) NPN Transistor . ) PNPTran’sisto’r
5@ ¢ 5. I ZRBA NPN @32 PNP @M
O &= I WIAF == F5183 (Base current amplification factor) 8 Fae 2foR WW CFEA
Aol INFT T (R INID I aazwmmmwmlcuw 1 IS SIffEEm

Wﬁ—ékl

9| WWW {Common collector connection) 38 9 m IS I 295 ﬁwmms &
O FIETIE (TR 2F; SITe, SISo+[B Pl 2RtR 13 I TS (T TW | G FIAEOwa Fega
Ton 290 IR WTGHB BT T AR I, S I IEAF AL A 2x 1 AR 5@ NPN @3 PNP
BRPBTER B @ G D TR I I AL -




3 - : TR fEeRer WS 7Sy

OuUTPUT

SIGNAL SIGNAL

Vg (Y NPN Transistor . Vig (ii) PNP Transistor
, foat s 5.5 @ FTHR NPN @32 PNP TR .
Q st sy wisq (Current amplification factor) 3§ F5F IICHITA IR CFa A%

I 37 @I IR I aaaw@ﬁﬂﬁw%m?&mm%mma,mﬁ mﬁzﬁr&mmﬁa,wi—[{r‘ !
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(Single Stage Transnstor Ampilifier)

8.5 et cow GiferSa Siferetmia (Single stage Transistor Amplifier)
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