


Estrada noted, however, that a periodic noise analysis is 
faster and provides better diagnostics than transient noi-
se analysis for periodic-driven circuits such as switched-
capacitor filters, mixers, and phase detectors. Likewise, 
an oscillator noise analysis is faster for voltage-controlled 
oscillators (VCOs). The Noise Analysis Option lets users 
choose the type of analysis they want to run for these 
kinds of circuits. Some analog designers will prefer a tran-
sient analysis because they’re not necessarily comfortable 
with frequency-domain tools, he said.

 
 

Figure 1: Transient noise analysis can be used for all circuit 
types, but periodic (pnoise) and oscillator (oscnoise) analysis 
is faster for some.
 
According to Berkeley Design Automation, the Noise 
Analysis Option offers a periodic steady-state conver-
gence with up to a 50,000 element capacity. The pnoise 
analysis is claimed to be 5X to 10X faster than other tools 
with no accuracy degradation. The oscnoise analysis pro-
vides impulse sensitivity function (ISF) information for 
every node.
 
Transient noise analysis injects random noise for each de-
vice noise source at each timestep during transient Spice 
simulation. In addition to deterministic noise, which can 
be modeled in transient simulations, the Noise Analysis 
Option handles random, or unpredictable, device noise. 
This includes both white noise and flicker noise.

The Noise Analysis Option runs on top of Analog Fast-
Spice transient simulation, and requires only a few extra 
parameters. Circuit capacity is limited by Analog FastSpi-
ce, which can handle over a million elements and analyze 
“pretty much anything you can throw at it,” Estrada said. 
The noise analysis results can be viewed in a Spice wave-
form viewer.

Figure 2: The Noise Analysis Option fits into standard ana-
log design flows.

Not a lunchtime project
Even with the faster analysis and lower overhead, tran-
sient noise analysis for circuits like ADCs and PLLs is 
not something that runs during a lunch break. ADCs will 
generally take one to several days for the transient simula-
tion, Estrada said, and transient noise will add some over-
head, although less than 2X.
 
PLL runtime depends on the offset frequency the user 
wants to measure. If it’s low, the analysis requires longer 
iterations with lots of cycles. Simulation runtimes can be 
a few days, and the transient noise overhead is added to 
that. A PLL noise analysis could take as much as several 
weeks.
 
Users can reduce that time period by parallelizing the 
runs over several CPUs. Thus, said Estrada, an analysis 
that might take four weeks is reduced to half a week over 
8 workstations. Berkeley Design Automation does not of-
fer multi-processing, but users can partition simulation 
runs to different CPUs and then use post-processing to 
bring the results together.
 
It seems like a long time time, but what’s the comparison? 
Running conventional Spice simulators with transient 
noise analysis is so slow that “no one is really running it,” 
Estrada said. Suppose a circuit requires a 25-week run in 
a conventional Spice simulator, including a 5X overhead 
for noise analysis. Analog FastSpice with the Noise Ana-
lysis Option can bring this runtime down to 2.5 weeks. 
If it’s then parallelized across four machines, the analysis 
becomes “something practical.
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