Monday, March 31, 2025 A

EE 362 Electronic, Magnetic, & Opt. Prop. of Mat’ls Quiz 7 (Spring 2025)
Name Vey /7
L4 / 4

Instructions: Open book/notes. Place answers in indicated spaces and show all work for credit. Carry ar least 6
significant figures on constants/parameters in calculations. Give answers with 4-5 significant figures.

A wafer of gallium arsenide (GaAs) has an intrinsic carrier concentration of 1.93 x 108 #/cm? and bandgap of
1.4eV at 350 K. A pn junction is created on the wafer with uniform doping concentrations of 5 x 10'¢ cm™
acceptor atoms on p side and 8 x 10'® #/cm? donor atoms on n side. Find the thermal voltage and built-in
potential. Next, determine the depletion layer width W (m), maximum electric field magnitude |Emax| (V/m),
and junction capacitance C (F) (&= 13, pn junction has a cross-sectional area of 0.1 mm x 40 um).
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EE 362 Electronic, Magnetic, & Opt. Prop. of Mat’ls Quiz 7 (Spring 2025)
Name '/ée/(/ é

Instructions: Open book/notes. Place answers in indicated spaces and show all work for credit. Carry at least 6
significant figures on constants/parameters in calculations. Give answers with 4-5 significant figures.

A wafer of gallium arsenide (GaAs) has an intrinsic carrier concentration of 8.51 x 108 #/cm? and bandgap of
1.4eV at 370 K. A pn junction is created on the wafer with uniform doping concentrations of 9 x 10'¢ #/cm?
acceptor atoms on p side and 6 x 10'®#/cm? donor atoms on n side. Find the thermal voltage and built-in
potential. Next, determine the depletion layer width I (m), maximum electric field magnitude |Emax| (V/m),
and junction capacitance C (F) (&= 12.9&, pn junction has a cross-sectional area of 0.8 mm x 60 um).
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