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High Speed Scenario

• Effect of passive circuit elements - wires,
IC packages, PCBs.

 - Signal propagation (Reflection &
ringing)

 - Interaction between signals (crosstalk)
 - Interaction with natural world (EMI)



Knee Frequency
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–Not a substitute for Fourier analysis

–Precise risetime measurement

–EM emissions depend upon spectral
behavior well above Fknee



Time and Distance

• Propagation delay is proportional to the
square root of the dielectric constant.

• The propagation delay of signals traveling
in air is 85 ps/in.

• Outer-layer PCB traces are always faster
than inner traces.



Lumped Vs Distributed systems
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For PCB traces, point to point
wiring and bus structures,

• length < l/6 - Lumped

• length > l/6 - Distributed



High speed properties of Logic
Gates

• Power
• Speed
• Packaging

1. Standard packaging - money, flexibility, limits number of pins and gates per1. Standard packaging - money, flexibility, limits number of pins and gates per
package, partitioning, power and speed constraintspackage, partitioning, power and speed constraints

2.  Max power dissipation per package - package, cooling properties2.  Max power dissipation per package - package, cooling properties

3.  Speed Vs Power3.  Speed Vs Power



Power

• Input Power
• Internal dissipation
• Drive Circuit dissipation
• Output power

Quiescent and Active componentsQuiescent and Active components



Power in Logic Gates -
Categories



Active power dissipation when
driving a Capacitive load
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Active Power - Overlapping Bias
currents

Less in SchottkyLess in Schottky

CMOS, TTL, ECLCMOS, TTL, ECL



DC consumption of Signetics
74HC00 family



Input Characteristics of Logic
Families



Internal Power dissipation
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Drive Circuit Dissipation

• Totem pole
• Emitter follower
• Open Collector
• Current Source



Quiescent Power - Totem-pole
output circuit
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Quiescient Power in CMOS
Totem-pole output circuit



Active Power in Totem-pole
output circuit



Rise and Fall times in Emitter
follower circuit



BTL Output



Current source drivers



Output Dissipation

• Power supply - Terminating resistors, pull-
down resistors, or other bias resistors



Speed

• Effects of sudden change in voltage,dV/dt
• Effects of sudden change in current,dI/dt



Output switching time Vs
Propagation delay



Max current slew rate Vs Voltage
Rise time



DC Voltage margins for 10KH
ECL



Ground Bounce - Lead
Inductance



Ground bounce an example



Packages



Lead Capacitance



Stray capacitance problem in a
debouncing circuit
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