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Sequential logic design: More terminology

Vikas Dhiman for ECE275
December 7, 2022

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]
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Remark 1 (Fan-in). The fan-in of a gate is limited by the propagation delay t,. Higher the fan-in,
higher the t,. The output voltage thresholds like Vor, and Vou also limit fan-in. Higher the fan-in,
higher is Vor (and lower is the Vom ).
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can be connected to output of a gate [2, Section B.S. 9/
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Definition 3 (Programmable Logic Array (PLA) ). Structure of a PLA:
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Fiqure B.26  Gate-level diagram of o PLA. [2, Section Bl6.1]
Definition 4 (Programmable Array Logic (PAL)). Structure of a PAL:
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Figure B.28  An example of o PAL.
[2, Section B.6.2]

Example 2. What is the difference between PLA and PAL?
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Definition 5 (Random Access Me )). Structure of a RAM is as follows:
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Figure 5.40 32 Kb array: depth =
2" = 1024 words, width = 32 bits
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Figure B.64  An SRAM cel
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Figure B.66 A 2" x n SRAM block.

Definition 6 (Read Only Memory (ROM)). Structure of a ROM is as follows:
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Figure B.72 A 2 x n read-only memaory [ROM) block.
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1 Timing parameters for sequential circuit [1, Section 3.5]
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Definition 7 (Setup time tg, of a latch/flip-flop). Time for which input must be stable before the

clock edge. cﬂoc}k\m O \f”’mycacjaﬁa(y\ Aar[a,y
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Definition 8 (Hold time ¢, of a latch/flip-flop). Time for which input must be stable after the
clock edge.



Definition 9 (Clock-to-Q contamination delay t..q of a latch/flip-flop). Time taken to influence
(contaminate) the Q output after the clock edge.

Definition 10 (Clock-to-Q propagation delay t.., 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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Figure B.37 A three-input LUT.
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(&) General structure of an FPGA
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Figure B.38  Inclusion of a flip-flop in an FPGA logic element. Fgue B39 Asection cf a progrommed FPGA.
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