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Attempt All Questions. Please use the 'Table given at the end to select appropriate values wherever they are not given in the question.

1. (a) Assume that Vjp varies from 4V to 6V and Vs = 0 in Fig. 1(a). Assume due to process

variation,k,,, Vinn and | Vin,| also vary and can be estimated by k, =110+£10%, k, =50+10%,
Vinn=| Vinp|=(0.7£0.15) V. If Iss = 100 }J.A,(%)12 =5, (%)34 = 1 and drop across Vps.ys =
0.2 V. Include worst case variation to calculate input common-mode range. Ignore L-

diffusion, body effect and channel lengh modulation.

(b) In the Fig. 1(b), what is the value of I, I, and 15? Given A = 0.1V, threshold voltage = 0.5
V and overdrive = 0.2 V for all the devices, while Vp, = 1.8 V. Further V, =0.3Vand I, =1
mA. All the devices have same channel length. Assume AVps <<1 for all the devices and
neglect 2" and higher order terms of A.

Vop

M3

Gl

i_ValAs;—:L-

v W w s —— oW .

Fig. 1(b)

= felw == 4(=1+1+2)+3x2 = 10-marks

2. Design the circuit of Fig. 2 for a voltage gain of |20| and a power budget of 1 mW with Vp,
= 1.8 V. Assume M, operates at the edge of saturation if the input common-mode level is 1
V. Also, tnCox = 24,Cox = 100 PA/V?, Vry, = 0.5 V, Vi, = -0:4 V, A, =27, = 0.1V, Take Ly, =
1pm (neglect L-diffusion).

3+3= 6-marks
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. fly=1mA, I, =7 AZX(—) =(—) = ——in Fig. 3, find R nd vol in
3 1 , b 50 pA, L) )12~ osum g. 3, find R,,; and voltage ga
without using any approximation. Consider channel length modulation, L-diffusion and
assume g, = 0.1g,,..
3+2= 5-marks
4. Find RMS noise voltage of a 1/f noise source with V,(f)* = (50 nV)*/f, over the range of
frequency from 1 hz to 100 Mhz. What is the RMS noise voltage if the lower limit of the
frequency is reduced to 10 nHz? Give your answer in gV in both cases.
2+2= 4-marks
iTable of Values
-1 4 _ 2
Parameters Vrn(V) ¥y V) ) Lo (m) A(\i ) for knsp = tnspCox(AIV?)
LGeo—O.S],J.m
NMOS 0.7 0.5 0.9 0.08 x 10°6 0.1 134.26 X 1076
PMOS 0.8 0.4 0.8 0.09 X 10~° 0.2 38.36 X 10~°
n; = 1.45 x 1010Cm_3, q= 1.6x 10_19C; k=1.38x 10_23é i Vop= Ve=3.0V ; Vss=0 V; ﬂNPN:]50, ﬂpr=100,
Common | Room Temperature= 27°C; £5=11.68; £5;5,=3.6; £0= 8.85 x 10712 %; Coponmos = 04 % 10‘9%; C0=6.9 fF/um’
for t,,= 504
Table of Equations (You might have seen in a distant galaxy....)
1 w 1 w
1. Iy = E“n/pCOX <T> Ves —Vp)% Ip = E#n/pCUX (T) (Vgs — Vr)?(1 + AV,g) when channel length is included
kT /N,N,
& to=gn(57)
ALg + AL
3. Qo = = (1 == =) V20,128
4. oo qut( NpN, )i
j0 2 \Np + N,/ @,
5. 1 X 2 2x
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