


Sketch a transistor-level schematic for a CMOS 4-input NOR gate and sketch the
corresponding stick diagram.

the truth table for a 4-input NOR gate.

=
o
-
=

—— == ===l |||l |O

el e e = = = = Y R e e =R = k=2 k=2

e = = R = = Y R = = e k= k=l e

— o~ o~~~ |o~|o|~ ||~ N

(=} fl] )l o)l )l foll feoll ferll Rl Rl Rl Rl Kol el Renll o)

Observe from the truth table that the output is high when all of the input are low and that
the output is low when at least one of the inputs is high. This means that in the transistor
schematic, the PMOS transistors must be in series and the NMOS transistors must be in
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Observe from the schematic that when all of the inputs are low the 4 NMOS transistors
are turned off so there is connection between the output and ground. The 4 PMOS

transistors on the other hand will all be on so the output will get pulled up to F““. If one
of the inputs is high then the output cannot get pulled up to Vf‘ff*; instead one of the
NMOS transistors will be turned on and the output will be pulled down to ground.

Therefore this schematic acts exactly like a 4 input NOR gate.

2. Sketch a transistor-level schematic for a compound CMOS logic gate for each of the
following logic functions:

a. Y=A(B+C)+DE

Y=4AB+ C-(4+B)

b
c.Y=4BC+D
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3. Consider the design of a CMOS compound OR-AND-INVERT (OAI21) gate
Computing F=((A+B)-C)’

a) sketch a transistor-level schematic

b) sketch a stick diagram

c) estimate the area from the stick diagram

(c) 4 x 6 tracks =32 A x 48 . = 1536 \°.

4. Consider the design of a CMOS compound OR-OR-AND-INVERT (OAI22)
gate computing F=((A +B) - (C + D))’

a) sketch a transistor-level schematic

b) sketch a stick diagram

c) estimate the area from the stick diagram
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