INDIAN INSTITUTE OF TECHNOLOGY |

GE108: Basic Electronles
Mid-Semester Eumlmﬂﬂ; o

hown in Fig.1 with one practical diode, o€ €apacitor and one 5 V DC “‘””‘"
Assume that conducting diode exhibits a constant voltage, drop of 0.7 V. Sketch and label output voltage
PPUt shown. Please present necessary calculation and simplify circuits to justify output voltage levels. [6 pts)
qu
V|“ I I .
1=1000 Hz bl g -
10 ‘ Vout
0 >V _g 110k
5V i i
-20 '
—_— - B i .
! =

Fig.1: Diode circuit for Q-I

oA Mi: Consider the circuit shown in Fig.2 with one practical diod: %w
iducting diode exhibits a constant voltage drop of 0.7
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Fig.2: Diode circult for Q-II

¢ The BT In the circult of Fig. 3 has a B value of 200, Please aSWar th
« name of the BIT configuration? (1 pt)
!i‘a' A the Ry resistance in this circuit? (2 pts]
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{e) Calculate the quiescent po i, when f becomes 50% greater than the given value above and comment on
the sensitivity of the circuit 1o tj,o change In B. (2 pts]

(f) Find the voltage gain, inp regstance, and output resistance values at the Q-point in question 3(d). (8 pts)
(8) Why is it necessary to operate ﬁ BIT in the active region for amplifier circuits? (3 pts)

Vee = 10V
%
Reo = 2.5k —
- e
Rp = 170kQ I_
ﬂ =200, To =00
C, =§lOpF Vge=0. 7V = 7
Z; ——)
' el

)

Flyg 3: Capacitively Coupled BJT Circuit for Q-1
Question IV: For the three circuits shown in Fig. 4, find the label node voltages and the operating region of
BITs. Assume that Vg:= 0.7 V. [6+6+6 Pts] : :




l’ee}deal op-amps and resisto
it the output voltage (Vo)

(a) Calculate the overall transfer function (Vo/V)-
(b) Explain the role of each op-amp configuration.
(c) Name the type of filter designed using the three-sta

Fig.2: circuit for &

)

Duration: 3 Hours

e following values: transconductanc (g.J:.S mA/N
eshold voltage (Vyi)= 1.5 V, and surface mobility o'f

rs. Given thatVi=5V,Vz= 475V,
and justify the role of each op-amp




(€) Plot the quiescent (Q) paint position on the load line (or the above circult, Determine the maximum range of
allowed (nput small signal voltage (Vsig) for this ampiier,
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Fig. 3: Capacitively Couple MOSFET Circuit

(d) Find the input and output resistance in the circuit.

\ (e) Calculate the value of open-circuit voltage gain and overall voltage gain.
(f) Describe a practical use for this circult and explain its suitability for that application.
(g) What is the role of Ips current source in this circuit?
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n IV: For the three circuits shown in Fig. 4, find }he label node voltages, label current values, and the
opgrltlng region of MOSFETs. The transistors are characterized by f,Co=2.5 HA/V?, 11,Coi=20 UAIN?, Vyy, =1V,

Vi, ==1V, wir), = (W/L)p =3,and 4, = 4, =0, where n and p indicate n-type and p-type MOSFETS. [6+6+6
pts]
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