MASSACHUSETTS INSTITUTE OF TECHNOLOGYDepartment of Electrical Engineering and Computer Science6 . 0 1 2 Microelectronic Devices and CircuitsFall 1999October 15, 1999 - Homework 5Due October 22, 1999_______________________________________________________________________Reading: Chapter 5_______________________________________________________________________Use the following device data for this problem set.NMOS Transistor DataPMOS Transistor DataVTO = 0.7VVT0 = -0.7Vmn = 220cm2/V-secmp = 110 cm2/V-secln = 0.067V-1lp = 0.067V-1Tox = 15nmTox = 15nmCjn = 1 x 10-8F/cm2Cjp = 3 x 10-8F/cm2Cjswn = 5 x 10-12F/cmCjswp = 3.5 x 10-12F/cmLdiffn = 6 mmLdiffp = 6.0 mm¥Dimensions of W and L are in mm.¥Assume area of source/drain = 6 x W mm2.¥Assume perimeter of source/drain = 12 + W mm.¥Use zero voltage capacitance values for hand calculations. This yields conservativeresults.¥Cjn,p is the zero voltage depletion capacitance/area of the source/drain.¥Cjswn,p is the zero voltage depletion capacitance/length of the "sidewall" or perimeter ofsource/drain.Problem 1 An NMOS inverter with a current source pull-up shown below has (W/L)n =(W/L)p = 15/1.5 and VB = 3.0 V.