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

1. In the circuit given in Fig. 1, (
𝑾

𝑳
)

𝟏−𝟑
=

𝟓𝟎𝝁𝒎

𝟎.𝟓𝝁𝒎
 , 𝑰𝑫𝟏 = |𝑰𝑫𝟐| = |𝑰𝑫𝟑| = 𝟎. 𝟓𝒎𝑨 and 

𝑹𝑺𝟏 = 𝑹𝑭 = 𝑹𝑫𝟐 = 𝟑 𝒌𝛀. Ignore L-diffusion, body effect; assume the devices are in 
saturation. 

 
 

 
 
 
 
 
 
 
 

(a) Determine the input bias voltage (𝑽𝒊𝒏) required to establish the above currents. 
(b) Calculate the closed loop voltage gain and output impedance. 

2 + 4 + 4 = 10-marks 
 

2. For the telescopic cascode amplifier of Fig. 2, the parameters are given below. Determine 

the poles (use Miller’s theorem, direct analyses not required). If dominant pole 

compensation is to be done, which node would be selected for putting additional 

capacapitor? What would be the 𝝓-margin after compensation? Given:  (
𝑾

𝑳
)

𝟏−𝟒
=

𝟓𝝁𝒎

𝟎.𝟓𝝁𝒎
, (

𝑾

𝑳
)

𝟓−𝟕
=

𝟕.𝟓𝝁𝒎

𝟎.𝟓𝝁𝒎
 , 𝑪𝑳 = 𝟓𝟎 𝒑𝑭, 𝑪𝑮𝑺𝟓,𝟔 = 𝟏𝟎𝟎 𝒑𝑭 = 𝟐𝑪𝑫𝑩𝟓,𝟔 = 𝟐𝑪𝑮𝑫𝟓,𝟔, 𝑪𝑫𝑩𝟑,𝟒 =

𝑪𝑮𝑫𝟑,𝟒 = 𝟑𝟎 𝒑𝑭, 𝑰𝑫𝟓,𝟔 = 𝟎. 𝟓 𝒎𝑨 and the total capacitance at node N = 𝟏𝟎𝟎 𝒑𝑭 and 

X(Y) = 𝟏𝟓𝟎 𝒑𝑭. Ignore L-diffusion, body effect and assume small-signal open loop output 

impedance at no load to be very large.    

42+1+1 = 10-marks 
   

3. Identify the feedback type for Fig. 3 and Fig. 4 and calculate the closed loop input 

impedance of each.  Ignore loading, L-diffusion and channel length modulation but include 

body effect (𝒈𝒎𝒃=0.1𝒈𝒎) transconductance. Given(
𝑾

𝑳
)

𝟏−𝟐
=

𝟓𝟎𝝁𝒎

𝟎.𝟓𝝁𝒎
 ,𝑪𝟏 = 𝑪𝟐 = 𝟓 𝒑𝑭, 

𝑹𝑫 = 𝟓 𝒌𝛀 and 𝑰𝑫𝟏 = 𝟎. 𝟓 𝒎𝑨. 

 

 

 

 

 

 

 

 

1+4+1+4= 10-marks 



4. In the circuit given in Fig. 5,  (
𝑾

𝑳
)

𝟏−𝟐,𝟕−𝟖
=

𝟓𝟎𝝁𝒎

𝟎.𝟓𝝁𝒎
 and (

𝑾

𝑳
)

𝟑−𝟔
=

𝟕𝟓𝝁𝒎

𝟎.𝟓𝝁𝒎
, 𝑰𝑺𝑺 = 𝟏 𝒎𝑨 =

𝑰𝑫𝟕 + 𝑰𝑫𝟖. Estimate the voltage gain and the output swing. Assume the circuit is 

symmetrical; the transistors are in saturation and ignore body effect. 

3+2= 5-marks 

 

                                                           
i
Table of Values 

Parameters VTh(V) 𝛾 (√𝑉) 𝜙𝑓(V) LD (m) 
𝜆(V-1) for 

LGeo=0.5m 
𝑘𝑛/𝑝

́ = 𝜇𝑛/𝑝𝐶𝑂𝑋(A/V2) 

NMOS 0.7  0.5 0.9  0.08 × 10−6 0.1 134.26 × 10−6 

PMOS -0.8  0.4 0.8  0.09 × 10−6 0.2 38.36 × 10−6 

Common 

𝑛𝑖 = 1.45 × 1010𝑐𝑚−3, q= 1.6× 10−19𝐶; k = 1.38× 10−23 𝐽

𝐾
 ; VDD= VCk= 3.0V ; VSS = 0 V; βNPN=150, βPNP=100, 

Room Temperature= 270C; εSi=11.68; 𝜀𝑆𝑖𝑂2
=3.6; ε0= 8.85 × 10−12 𝐹

𝑚
;  𝐶𝐺𝐷𝑂𝑁𝑀𝑂𝑆

= 0.4 × 10−9 𝐹

𝑚
 ; Cox=6.9 fF/m2 

for tox= 50𝐴̇ 

 
Table of Equations (You might have seen in a distant galaxy....) 

1.  𝐼𝐷 =
1

2
𝜇𝑛/𝑝𝐶𝑂𝑋 (

𝑊

𝐿
) (𝑉𝐺𝑆 − 𝑉𝑇)2;  𝐼𝐷 =

1

2
𝜇𝑛/𝑝𝐶𝑂𝑋 (

𝑊

𝐿
) (𝑉𝐺𝑆 − 𝑉𝑇)2(1 + 𝜆𝑉𝐷𝑆) when channel length is included 

2.  𝜙0 =
𝑘𝑇

𝑞
𝑙𝑛 (

𝑁𝐷𝑁𝐴

𝑛𝑖
2

) 

3.  𝑄𝐵0 = − (1 −
∆𝐿𝑆 + ∆𝐿𝐷

2𝐿
) √2𝑞𝜖𝑆𝑖𝑁𝐴|2Φ𝐹| 

4.  
𝐶𝑗0 = √

𝑞𝜖𝑆𝑖

2
(

𝑁𝐷𝑁𝐴

𝑁𝐷 + 𝑁𝐴

)
1

Φ0
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6.  

𝑥𝑑 = √
𝑞𝜖𝑆𝑖

2
(

𝑁𝐷𝑁𝐴

𝑁𝐷 + 𝑁𝐴

) (Φ0 − 𝑉) 

 
 
 
 


