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Question 

CO1. Understand the semiconductor physics and carrier transport mechanism in 
semiconductors and model the P-N Junction Diode. 
CO2. Understand the physics of MOSFETs and equivalent circuit models for MOSFETS. 
CO3. Understand Technology Computer-Aided Design (TCAD) tools and simulate the 
electrical characteristics of various semiconductor devices using these tools. 

Calculate the minority carrier concentrations at the edge of the space charge 
regions in a forward-biased pn junction. 

A Silicon sample is doped with 1016 phosbhorus atoms per cm² and 1.8x1016 
boron atoms per cm. ind out the resistivity of the sample at 300 K, assuming all 
impurities are ionized. If this sample is now uniformly illuminated with light that 
generates 1016 excess electron-hole pairs (EHP) per cm per second, calculate the 
change in resistivity of the sample caused by the light in the steady state. Assume 
Tn = Tp = 10-6 s. 

Consider a Silicon pn junction at T= 300 K. Assume the doping concentration in 
the n region is Na = 1016 cm:3 and the doping concentration in the p region is N, = 6 
x 1015 cm3, and assume that a forward bias of 0.60 V is applied to the pn junction. 
An ideal MOSFET is fabricated on a p-type silicon substrate having a doping 
concentration of N, = 1x1016 per cm². What is the work function of the silicon 
substrate at room temperature?, (For Silicon, Eg =1.12 eV, nị = 1.5 x 1010 cm-3, 
Electron affinity= 4.05 V). Draw the energy band diagram of the same under no 
bias. 
Calculate the threshold voltages at VsB = 1,8 V and -2.5 V, for a polysilicon gate n 
channel Silicon MOS transistor, with the following parameters: substrate doping 
density NA = 1016 cm³, gate oxide thickness to = 500 Å. Assume the workfunction 
difference between the gate and substrate as 0.3 ev and there are no internal trap 
charges. 
Assume that an N-MOSFET is simulated with the Sentaurus TCAD simulator. 
Explain the Physics and Math section of the SDEVICE fle. How to mention the 
biasing in the solve section to plot the DC transfer characteristics of MOSPET for 
the Vos range from0 to 1 V at Vos of 0.5 V. 
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