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Fan-in and Fan-out
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Fan-in and Fan-out

higher fan-in «m complex logic functions

- with fewer gates
- complicated circuit design

- increase propagation delay

manage fan-out == maintain circuit integrity

- reliable transmission
- without significant degradation
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High State Noise Margin
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Low State Noise Margin
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Fan-in and Fan-out

A quantitative measure of noise immunity

the higher the noise margin, the more robust the circuit

the high-state and low-state noise margins as follows:

VIL
OH(min) ~ VIH(min) i

High-State Noise Margin (V. ): V

. . VOL
Low-State Noise Margin (V,): Vimao = VoLma . .
V ommin) = minimum output voltage in the High state.
VoLman = maximum output voltage in the Low state.
Vi) = minimum input voltage required to be recognized as a High state.
VL ma = maximum input voltage allowed to be recognized as a Low state.
https://www.rfwireless-world.com/terminology/rf-components/fanout-vs-noise-margin
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Fan-in and Fan-out

calculating Fanout are:

Fanout (High): | /1

OH(max) IH(max)

Fanout (Low): 1o, oo /1 e

| omma = maximum output current in the High state.

loLma = maximum output current in the Low state.

| e = maximum input current required to maintain a High state.
I

= maximum input current required to maintain a Low state.

IL(max)

increasing current —
increasing voltage drop

decreasing V, ,,
increasing V.
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the overall Fanout is the lower value
between Fanout (High) and Fanout (Low).

this ensures that the gate can reliably drive
the specified number of loads
in both the high and low states.

https://www.rfwireless-world.com/terminology/rf-components/fanout-vs-noise-margin
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Truth Table
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