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@ Q1: Complete the following sentences with the correct answer (40 Marks):

a) The type of diffusion layer determines the type of ... 2] 111 [

b) An inverter driven directly from the output of another should have a Z,4|Z;, ratio of
................................................................... while an inverter driven through one or more pass
transistors should have a Z; 4|, PAHD OF oo ssssssne s sssssnssesns |

c) Process line is determingd by ........cooeeeeeeeeeeeeeevennns 11 e

d) Design rules is the communication link between ..., ] 111 [
whereas the stick diagram is used to ... the layer information through a

e) The color code for metal layer S, . color code for p-diffusion is

.............................. . while the color code for n-diffusSion is . eeeeceeeeeeeeesssssscscesssesssssessin

f) MOS circuits are formed on four basic layers that are........ ceeeeveveenee. B T—

these layers are isolated from one anather by .............. 1] Silicon dioxide.

g) Bi-directional capability means that..........cceuneeees and a near CMOS technology employment is

[euuseesesssesesssssssssssssssnsssssnssnnnssensssssssssssnnnsssssnsees
h) The basic differences between NMOS, CMOS inverters are ..., e essesessssees

B Q2: Answer the following items (30 Marks):

a) Find the drain to source current in saturation region for MOSFET transistor technology if the gate
capacitance is 0! pf, electron mobility is 650 cm?/V.s, channel length is | pm, channel width is
0.5 pm, and drain to source voltage is 3 Vaolt. Then find g,, if the gate to source voltage is 1.2 Volt,
B=1.2 A/V? and threshold voltage is 0.2 Volt.

b) Find the average collector current per unit area if the base resistance is 100 KQ, electran
mobility is 650 cm?/V.s, and base transit time ranges from 10 ta 30 psec.

c) Estimate the transconductance of bipolar transistor technology if the saturation current is 0.1
pA, Vi.=0.7 Volt, and ambient temperature is a0 °C.
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