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Name:                        Place N°:                         . 

 

ANALOG IC – Final Exam - 01/26/2023  (Part 1) 
    

Saturation 

Voltage 

VDS,sat = VGS – VT0 = Vov VD,sat = VG -VT  

Saturation + 

SI:  

VD > VDsat 

 

ID=
𝛽

2
(𝑉𝐺𝑆 − 𝑉𝑇)

2  

𝛽 = 𝑘𝑝
𝑊

𝐿
 ;  𝑔𝑚 = 𝛽𝑉𝑜𝑣 = √2𝛽𝐼𝐷    

gDS= 𝑟𝑜
−1 =

𝜕𝐼𝐷

𝜕𝑉𝐷𝑆
=

𝐼𝐷

𝐿.𝑈𝑎
 << gm 

CGS ≈ W.L(2/3)C ox ; CGD << CGS 

 

Inversion 

Factor IF 

UT = kT/q = 26 

mV@300 k 

𝐼𝐹 =
𝐼𝐷
𝐼𝑠
=

𝐼𝐷

2𝑛µ𝐶𝑜𝑥
𝑊
𝐿 𝑈𝑇

2
 

𝑔𝑚
𝐼𝐷

=
1

𝑛𝑈𝑇
.

2

1 + √4𝐼𝐹 + 1
 

 
Given the following OTA with 

 

 

➢ VDD = 1.8 V, VTn = 0.4 V, VTp= 0.5 V. 

➢ Cox = 8 fF/μm2, Cov ~ 0  fF/μm. 

➢ I0 = 10 µA, CL = ? pF. 

➢ For (P01,P02): IF = 2; gm = 200 µA/V; 

    gDS = 1 µA/V.  

➢ Other transistors: IF = 10; Vov= 0.2 V;  

gm = 100 µA/V; gDS = 1.5 µA/V. 
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Give only the final-results (i.e. the theoretical expressions and their values). 

For each parameter, indicate the corresponding transistor (e.g. Vov,p1 or gm,N3 ) 

 

1. Operation and voltage headroom (~10mn)    

 

a. Show on the schematic by LZ and HZ the low impedance nodes and the high impedance nodes. 

Deduce the output node and put CL on it. 

b. Give the DC current of each branch on the schematic.  

c. Show the inverting (Vin-) and non-inverting (Vin+) inputs on the schematic.  

d. Place a frequency compensation (Rc, Cc) for stability if required. Justify briefly your choice: 

……………………………………………………………………………………………………….. 

 

2. DC and ac characterization: Give the expression and the value of  (~ 50 mn)    

 Analytical expression 
Numeric

al value 
Guideline 

VB1,min  
 for optimal 

output swing 

VB2,max   

 for optimal 

output swing 

CMIR+   

 common mode 

Vin,max 

CMIR-   

 common mode 

Vin,min 

VOUTmax   

 output voltage 

max 

VOUTmin   

 output voltage 

min 

RA  

 ac resistance at 

A 

RB  

 ac resistance at 

B 
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RC  

 ac resistance at 

C 

RD  

 ac resistance at 

C 

Rout  

 ac resistance at 

the output 

A [dB]  

 gain at low 

frequency 

fN-dom [Hz]  

 

Non-dominant 

fdom [Hz]  

 dominant pole 

optimal for 

stability 

CL  

 CL optimal for 

stability 

GBW [Hz]  

 

Gain-bandwidth 

Sr [V/μs]  

 

Slew rate 

PM  

 Stability? 

 

 

 

 

 


