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Single Event Transient (SET)

Fraction of a nanosecond to several nanoseconds.

From Aerospace
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Critical Transient Width vs Feature
Size for Unattenuated Propagation

From Mavis
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Mode 1 Transient Upset

Heavy Ion Hit

Data In

Transient Pulse
Passed One Buffer

• Transient pulse higher than half VDC will propagate
• Qcrit ~ 0.02pC, or LETth ~ 2MeV-cm2/mg for the worst case 
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Double Clocking As a Result of 
Heavy Ion Induced Pulse

Heavy ion induced negative pulse

Cartoon of clock/logic upset.  The device is most
sensitive during the transition.
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Simulated Upsets for Various LETs

Can get narrow and
runt pulses.
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Clock Tree Buffers
Sensitive to SETs
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Clock Upset Instrumentation
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Clock Upset Cross Section
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Frequency Dependence of Clock Upset
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Clock Trees Can Be Hardened

LET (MeV-cm2/mg)

0 10 20 30 40 50 60 70 80

X-
Se

c/
C

lo
ck

 (c
m

2 )

10-8

10-7

10-6

10-5

Average of 5 Production Devices
Sample Pre-production Device

Notes:

1. Clock upsets detected in A1020, 
           A1020A, A1020B, and CX2041
2. Part to part variances seen.
3. Upsets detected on non-clock I/O's.
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Temporal Sampling Latch with Sample and Release Stages

From Mavis
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Temporal Latch Control Clocks Derived from Master 
Clock

From Mavis
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Effects on Finite State Machines

• Can cause the equivalent of multiple bit 
error

• Can defeat parity, Hamming Codes, TMR, 
etc.
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