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Design Refinement
Informal System Requirement

Initial Specification

Intermediate Specification

Final Architectural Description

Intermediate Specification of 
Implementation

Final Internal Specification

Physical Implementation

refinement
increasing level of detail
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Logic Components
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° Wires: Carry signals from one point to another
• Single bit (no size label) or multi-bit bus (size label)

° Combinational Logic: Like function evaluation
• Data goes in, Results come out after some propagation delay

° Flip-Flops: Storage Elements
• After a clock edge, input copied to output
• Otherwise, the flip-flop holds its value
• Also: a “Latch” is a storage element that is level triggered
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Elements of the design zoo
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Basic Combinational Elements+DeMorgan Equivalence 
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DeMorgan’s
Theorem Out = A + B = A • BOut = A • B = A + B
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