Important Note : 1. On completing your answers, compulsorily draw diagonal ¢ross fines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or eqi;atiOrls written eg, 42+8

— 15EC655
Sixth Semester B.E. Degree Exammatlon, June/July 2018
Mlcroelectr«omcs
Times 3 his. , Max. Marks: 80

Note: Answer :mv’ FIVE full questions, choosing
ONF fui' question from each module.
" Module-1
1 Derive the expression . fm dram to source current for triode and saturation regions of

n-MOSFET. oS o (10 Marks)
Design the circuit Qho,/ n in Fig.Q1(b) to obtain a drain voltage of 0.1V. Find the value of

Rp. At the opara"mg point, let Vi=0.5V and K’ (Y) 2mA /V?. (06 Marks)
= PP 3= Vi,
By
Vp=or|V

Fig.Q1(b)
OR (Ska
Derive the expression for drain current under channel length modulation; N (08 Marks)
What is body effect? Write the expressions for V; related to body eff ct and draw its small
signal model. (04 Marks)
Design the circuit in Fig.Q2(c) to obtain Ip = 80 pA, find the value requlred for R and find
the DC voltage Vp. Let the NMOS transistor have Vi O‘.6V Hacox = 200 pA/V?
L =0.8umand W = 4 pm. Neglect channel length modul;ﬁtio;ﬁ-‘f’ (04 Marks)
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N Fig.Q2(c)
Module-2

Briefly explain any two typws of baising methods in MOS amphﬁer circuits. (06 Marks)
Derive the expressiof- for transconductance gm and voltage gain Av for a CS amplifier with
small input signal. < (10 Marks)

\\\,j‘,( P OR
Develop a '{""éufzivalent model for the MOSFET from a hybrid = model. (08 Marks)
For a n- ~channel MOSFET with tox = 10nm, L = 1.0pm, W = 10um, Loy = 0.05um,
Csb0 (‘dbo = 10fF, Vo = 0.6V, Vsg = 1 V and Vpp = 2V. Calculate the following

capacltances when the transistor is operating in saturation Cox, Cov, Cgss Cgds Cavs Csp.

“Given Eox =3.45 x 10 "' F/m%. (08 Marks)
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Module-3 :
Make a comparison between BJT and MOSFET (A*ly 4 characterlstlcs) (08 Marks)

Determine the Gy, Ay, Rout, Rin, Avo for a commun source MOS amplifier without source
degeneration. A (08 Marks)

01{
Explain the operation of a MOS cur r\,nf steering circuit and mention its advantage. (08 Marks)

Consider CG amplifier demgnui usmg a circuit. Given gy, = ImA/V and Rp= 15 kQ. Find
Rin, Rout, Av, Avo, and GV for ‘{L = 15kQ and Ry = 50Q2. (08 Marks)

‘ Module-4
A CMOS CS amp‘xfier fabrlcated in 0. 18um technology has W/LL = 7.2um/0.36um for all
transistor K/ =387uA/V K, =86 HA/V?, Ter = 100pA, V., =5V/um and [V ap| = 6V/um,

and voltage gain. (08 Marks)

For a (’G &mpllﬁer with active load determine the expression for Ri, Avo, Av, Gvo, Gv, Rg.

(08 Marks);
) OR ‘
~ Write a notes on : i) Double cascode ii) Folded cascode. (08 Marks)
b.»” Explain CMOS implementation of common source amplifier. (OS}Marks)
Module-5

For a MOS differential pair with a common mode voltage Vcwm is shown m 131g Q9 (a). Let
Vpp = Vss = 1.5V, K"(\Q/J 4mA /V?, Vi = 0.5V, 1= 0.4 mA and RD = 2.5kQ. Neglect

channel length modulation.
i) Find Vov and Vgs for each transistor
ii) For Vem =0, find Vs, id, id,, Vd; and Vd,
iii) Repeat (b) for Vomy = +1V / K
iv) What is the highest value for which Q; and Q, are i saturatlon‘? If current I requires a
minimum voltage of 0.4V to operate properly W hat is the lowest allowed Vs and hence

Vem? (10 Marks)

— Ves
Fig.Q9(a)
What is the effﬁm of mlsmatch of Rp on CMRR of a MOS differential amplifier? (06 Marks)
OR
Explaln the operation of MOS differential pair with a differential input signal. (08 Marks)
Exbia in 2~stage CMOS OPAMP configuration. (08 Marks)
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