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Test 1

Use the following data wherever required
ni = 1.45x10" /em® e0x=3.9780 &5= 10" Flem &0 = 8.854x10™ F/em

Q. No Questions Marks

Q.1 | Consider MOS capacitor with a p-type substrate:
P-type Boron doping concentration N is 2x10'%cm’
Gate oxide thickness tox is 550x10™ cm

1) Calculate the value of Gate oxide capacitance Cpx (in chm"") 2
ii) Draw energy band diagram for MOS capacitor under flat-band and inversion | 02+02
condition
i) Calculate maximum depletion region depth xd (in ¢cm) in inversion condition 04
OR
Q.1 | APMOS transistor was fabricated on a n-type substrate with poly silicon gate: 10

Substrate doping density of 10" /em’

Gate doping density of 10” /cm’

Gate oxide thickness is 500x10™ cm

Number of fixed oxide charges are 2x10" /em’
Calculate the threshold voltage (in Volt) for Vg = 0V

Q.2 | a) Consider a Device: N-channel Enhancement type MOSFET

i) Draw cross-sectional structure of the device (showing the channel condition) in 02
linear(triode) mode and beyond saturation mode of operation
ii) Write drain current expression for the device in linear(triode) mode (as per 02

GCA) and saturation mode (including CLM effect). Also mention the conditions
for operating modes validity

ii1) Find the magnitude of drain current for the device with following data: 04
kn = 200 pA/V?, Vo = 0.8V, Vps=3V and Vgs=4V
b) 1) Classify MOSFET capacitances 01
ii) Calculate gate to drain overlap capacitance Cgp 01
if Cox= 100 nF/em”, W = 180 pm and Lp = 10pm
OR
Q.2 | Mr Paul is planning to scale down a DEVICE X whose parameters are: 10

W=180nm L=90nm Vpp=4V Ioy=1400 pA

Pp = 500uW tox =25x10%cm N, = 10" /em’

What will the new values of above parameters when the DEVICE X is scaled
down by using

1) Constant Field scaling

i1) Constant voltage scaling

Scaling factor S to be considered as 1.4

Scanned with CamScanner




Q3

A resistive load NMOS inverter have following parameters:
Kn' =20 pA/V?, Vo = 1V, W/L = 2, R = 200 KQ, Vpp =5V

i) Draw resistive load NMOS inverter circuit 01
i1) Calculate Vou, Voo, Vi and Viy 06
iii) Calculate Noise Margins NM & NMy 01
iv) Draw VTC curve for the above circuit and mark the critical voltages (Vou, 02
Voo, Vi and Vig) on it
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