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Comparison of 1U delay in high-voltage
complete sets of equipment

Overview
HV-AN 1u-Rxxx Series A pair of two HV-AN 1u-ISO21498 forms a complete set for
HV+ and HV- supply lines to high voltage components. Separate sets are Techni.

Key Takeaways
A 1U delay in high-voltage equipment represents a unit propagation delay, where
trade-offs exist between timing precision, power consumption, and signal amplitude
independence.Understanding 1U Delay

In high-voltage complete sets of equipment, 1U delay typically refers to a
standardized unit of propagation delay in control or monitoring circuits, such as
comparators used for voltage supervision or protection. This delay affects how
quickly the system responds to overvoltage, undervoltage, or transient events, which
is critical for maintaining safety and operational integrity ( ).

Propagation Delay Characteristics
• Absolute Delay vs. Signal Variation: Comparators designed for high-voltage systems
often balance absolute propagation delay with low variation across input amplitudes.
For example, low-power comparators can maintain a stable delay of less than 1 ns
variation even with input signals ranging from tens of millivolts to volts ( ).
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• High-Voltage Operation: Comparators in high-voltage setups may operate with
bipolar or independent input supplies (e.g., ±15V) while providing standard logic-
level outputs (3.3V or 5V). This allows the system to handle large voltage swings
without level-shifting, preserving timing accuracy ( ).

• Low-Power Trade-Offs: Increasing absolute propagation delay can reduce power
consumption while keeping signal-dependent delay variation low, which is important
in battery-powered or energy-sensitive high-voltage systems ( ).
Design Considerations
• Input Stage Design: Single-ended to differential converters and transconductance
amplifiers are used to equalize propagation delay for different signal edges and DC
levels within the rails ( ).

• Amplifier Chain Timing: In multi-stage comparator chains, the time stability per
amplifier must be tightly controlled (e.g., 50 ps per stage in a five-amplifier chain) to
ensure the overall 1U delay remains predictable ( ).

• Output Stage: Push-pull output stages help maintain similar rising and falling edge
timing, minimizing skew in high-voltage control loops ( ).
Practical Implications
• Safety and Reliability: Accurate 1U delay ensures that protective actions, such as
tripping or resetting circuits, occur within the required time window, preventing
equipment damage.

• Signal Integrity: Maintaining low variation in propagation delay across different
input amplitudes ensures consistent timing in high-voltage monitoring and control
systems.

• Power Efficiency: Designers can trade slightly longer absolute delays for lower
power consumption without compromising timing stability, which is crucial in large-
scale high-voltage installations ( ). In summary, 1U delay in high-voltage complete
sets of equipment is a critical parameter that balances timing accuracy, power
efficiency, and signal amplitude independence. Proper design of input stages,
amplifier chains, and output stages ensures reliable operation under high-voltage
conditions while minimizing propagation delay variation ( ).
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