1) EECS150 Homework #3 Solutions:

a) F = ac + ad + bc + bd + e

F = a(c + d) + b(c + d) + e

F = (a + b)(c + d) + e

b) Two-level cost = 8 gates * 6 transistors = 48 transistors

Two-level delay = 4 gates

Three-level cost = 4 gates * 6 transistors = 24 transistors

Three-level delay = 3 gates
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3)

Automobiles are high-volume, so a technology that favors low unit cost, even at the expense of higher NREs would be the best choice.  If the special properties of a ASIC is needed (high-performance, low-power, or very-low unit cost) then use a ASIC, otherwise an embedded microprocessor.  In practice modern automotive controllers are a special processors that combine a microprocessor core with special interface circuits on a single IC.

4)

a) 2 * 4-LUT + 6 * 2x1 mux + 2 * 3x1 mux = 32 + 6 + 4 = 42bits

While there are twelve muxes in the CLB, four of them have their select inputs wired to various internal signals, so we don’t count them.

b) 512 * 32 / 4096 = 4 block SelectRams

512 * 32 / 16 = 1024 distributed SelectRams
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Using a mux instead of another 4-LUT is a simpler method.
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6)

7) There are several ways of partitioning the circuit into 3 CLBs.  Here is one scheme:
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