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Definition 1 (Fan-in). The fan-in of a logic gate is number of inputs to a logic gate. [2, Sec-
tion B.8.9]

Remark 1 (Fan-in). The fan-in of a gate is limited by the propagation delay tp. Higher the fan-in,
higher the tp. The output voltage thresholds like VOL and VOH also limit fan-in. Higher the fan-in,
higher is VOL (and lower is the VOH).

Example 1. Implement an OR gate with fan-in of 7 using OR gates with fan-in of 3.

Definition 2 (Fan-out). The fan-out of a logic gate is the maximum number of other gates that
can be connected to output of a gate. [2, Section B.8.9]

Definition 3 (Programmable Logic Array (PLA) ). Structure of a PLA:
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[2, Section B.6.1]

Definition 4 (Programmable Array Logic (PAL)). Structure of a PAL:

[2, Section B.6.2]

Example 2. What is the difference between PLA and PAL?
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Definition 5 (Random Access Memory (RAM)). Structure of a RAM is as follows:

Definition 6 (Read Only Memory (ROM)). Structure of a ROM is as follows:
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1 Timing parameters for sequential circuit [1, Section 3.5]

Definition 7 (Setup time tsu of a latch/flip-flop). Time for which input must be stable before the
clock edge.

Definition 8 (Hold time th of a latch/flip-flop). Time for which input must be stable after the
clock edge.
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Definition 9 (Clock-to-Q contamination delay tccq of a latch/flip-flop). Time taken to influence
(contaminate) the Q output after the clock edge.

Definition 10 (Clock-to-Q propagation delay tccq of a latch/flip-flop). Time taken for Q output
to stabalize after the clock edge.

2 FPGA [2, Section B.6.5]
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