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‘ Introduction to IBIS 5.0 PDN Modeling
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‘ Introduction to IBIS 5.0 PDN Modeling '

[ISSO PD] Data

[ISSO PU] & [ISSO PD]

Data tables define the effective current of the pullup/pulldown structures of a
buffer as a function of the voltage on the pullup/pulldown reference nodes*.

Adds modeling of the gate modulation effect on driver current (Ipg vs. Vge).
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Introduction to IBIS 5.0 PDN Modeling

= |BIS 5.0 PDN modeling features are useful for SSN
sensitive system designs
« Parallel interfaces, Low power systems
« Standard compliance models are interoperable and IP protected

= |[BISCHKS is up-to-date
 Version 5.0.7 fixes BUG129

= Atleast 4 EDA simulators have implemented IBIS 5.0
PDN features

« And more coming ...
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On-Die De-Coupling Circuit

* Image from IBIS 5.0 Specification
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Test Case — IBIS Model

Extracted IBIS 5.0 Model — no on-die de-cap model
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[file_name] G| R R R AR R R R R R R R R R AR R R R R R R AR R R R AR R R AR R R R AR R R AR AR AR AR R RARS 30—]
[date] P
- [file_rev] 5 [IBIS Ver] 5.0 B
[source] 6 [File name] v6%a_dq_simple.ibs
[notes] 7 [Date] 05/2011 = 20—
- [disclaimer] £ [File Rev] o.e £ E
copyright] 9 [Source] From silicon level SPICE model =
pyng 10 [Notes] This is a dwmmy IBIS file for buffer model holding 5]
[component] 11 [Disclaimer] provided as is 5 104 \
(- [model] v69a_dg_simple 12 [Copyright] Copyright 2011 IC Methodology Inc. All rights reserved. [&]
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[pullup_reference] bbbt ibedoieiliioieiloioiotelloioldoioidiioioiloioioielloioiebdoioidiiaioileioiotelloiods
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34 Cref 1SpF
Rref = 50 100}
typ max —_ |
3
NA NR g/
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3 1
43 [Voltage Range] 1.5 Y wm
44 [Temperature Range] 50 hory hory 1001
45 [Pullup Reference] 1.5 by n
46 [Pulldown Reference] 0 Y Y
47 [Bower Clamp Reference] 1.5 NR NR |
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s IB6VA T T T
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‘Test Case — IBIS vs. SPICE

Validation with perfect power supply
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‘Test Case — IBIS vs. SPICE

Validation with large R_pkg on power/gnd pins
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Workaround

RC De-coupling
circuit added into
IBIS simulations

Validation with R_pkg on power/gnd pins
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Workaround

Validating with R_pkg on power/gnd pins
— added RC de-coupling circuit
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Modeling On-Die De-Cap

» |BIS 5.0 model extracted using the static power supply

« |BIS model data doesn’t contain any info about de-coupling circuit
between Vccq and Vssq

« There is no place for us to add this info into the [Model] section

= Solution within existing IBIS Specification

« Use IBIS “Series” Model type (e.g. [C Series], [Rc Series]) to
model de-coupling circuit

« Use [Series Pin Mapping] to connect with Power and GND pins

There is a problem!
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What Is the iIssue?

*» The Series Model de-coupling circuit attaches at
the [Component] Pin level, not inside the [Model]
« On-Die de-coupling circuit belongs to each buffer
* |n most cases, multiple buffers share one power/gnd
rail
* The only way to model per-buffer de-cap is with a per-

power bus model. This might not be the desired de-
cap model.
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Conclusion

» |[BIS 5.0 [Model] does not contain any info about
decoupling between Power and GND nodes

= On-die de-coupling circuit can be added outside
of IBIS [Model] to achieve accuracy requirement

» Be careful using IBIS [Series Pin Mapping]
feature for On-die De-coupling Circuit modeling

= BIRD145 might provide a solution

* Would allow complex on-die de-cap model attached to
each [Model] and modeling of other important PDN
parasitics
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