IBIS and Spice
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timing mismatches

rowing up, I was a station-wagon kid. My parents sat

in the front to see where we were going. The rest of us

(six kids) took over the back, where we had a beauti-

ful view of where we had been. Being in back wasn’t

bad, but input from the outside world was limited.

Similar to my parents up front, IBIS (I/O-buffer-in-
formation-specification) simulation models have a strong handle on the

outside world. They model the perfor-
mance of the buffer’s interaction with
the PCB (printed-circuit board) but
omit interactions with nodes inside
the chip. IBIS models simulate the sys-
tem level of PCB behavior, specifical-
ly modeling the connection from the
outside world to the I/O buffer. On the
other hand, Spice models simulate all
of the transistors inside the chip. Spice
transistor-level simulations analyze the
path through the output buffer but
have a limited view of the PCB induc-
tive, resistive, and capacitive parasitics.

IBIS models are high-speed and sys-

tem-based. They define the elements
of an IC that interact with outside,
“real-world” elements. At high speeds,
interactions between IC-package and
PCB-trace parasitics have a strong im-
pact on signal behavior. For instance,
all models have pin and package resis-
tive, capacitive, and inductive parasit-
ic elements (Figure 1).

Why do engineers use IBIS models?
Speed. IBIS models simulate 10 times
faster than transistor-level models
do. IBIS models offer system design-
ers reduced analysis times and allow
IC manufacturers to avoid disclosing
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Figure 1 An IBIS model includes pin and package parasitic elements.

28 EDN | MARCH 15, 2007

D9

a transistor-level netlist of the buffer,
which may contain proprietary data.

Concerning accuracy, current IBIS
3.2- and 4.0-model types accurate-
ly reflect CMOS-buffer impedances
and switching times. Current models
are ill-suited for power-delivery sim-
ulations, although improvements are
coming. Otherwise, the model is as
accurate as its source. If you generate
an IBIS model from benchtesting the
silicon, it can’t simulate maximum
and minimum statistical borders. The
Spice-generated model is most accu-
rate when IC designers carefully revis-
it their transistor models after collect-
ing silicon bench data.

Simulating an IBIS model alongside
its transistor-level Spice counterpart
creates a mismatch between the IBIS-
and Spice-simulation waveforms. A
difference may exist between the ini-
tial delay of the waveforms—the time
the output begins to switch minus the
initial start time, t,, of the simulation
output curves. This scenario can occur
even when IBIS and Spice models use
the same excitation signals and load.
This concept may be disconcerting at
first, but closer inspection shows a shift
in time between the two sets of wave-
forms. Why? Because the IBIS model
is the “front-seat driver.” As the back-
seat kid, the Spice model includes the
entire delay through the output buf-
fer, and the IBIS model represents on-
ly the buffer’s external behavior. The
difference in initial delays between the
Spice and IBIS models doesn’t matter,
because the model user always “normal-
izes” delays to a reference condition.

The correlation between IBIS and
Spice models may not be 100%, but
speed advantages make IBIS models
useful tools for system analysis.
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