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4 A
B Request #1

Multi-port support for Interconnect Model
® Background
There are 1Cs such as LPDDRS5 that connect to multiple dies within a package, but the Interconnect model only assumes
1:1 connection, which does not suit the actual situation. Also, although multiple connections are possible with EMD model,
this model is not suitable for describing the inside of an IC because it is a representation for module boards.
® Drafter
Semiconductor device vendor, I1BIS Model user
B Request #2
Providing supplementary information regarding the use of EMD model and Interconnect model
® Background
As of 2024, EMD model and Interconnect model haven’t become widespread in Japan.
One of the reasons is that it’s difficult for device vendors who provide models to differentiate between EMD model and
Interconnect model. The specifications for model creation are defined in the Specification, but is it possible for IBIS Open
Forum to provide supplementary information on how to use them?
(For example, the illustration and table on the next page.)
*On the day of the summit, we are considering soliciting opinions from the audience regarding the dissemination of the
model.
® Drafter
Semiconductor device vendor
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Interconnect Model EMD Model
for 1C package Only? for Module Board Only?

_ IC(topoIogyl 1) IC(topoIogyl X) | Multi Chlp IC | Module Board (DIMM etc.)
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4 A
B Comment From IBIS Open Forum

From Arpad:

The terminology in IBIS for package, module and board needs to be taken a more flexibly. For example, the term “module” (in EMD)

is not strictly limited to a DIMM “memory module”. It could also mean a multi-chip module (MCM), sometimes called multi-die memory
chip. With EMD models you can also describe a daughter card that is plugged into a motherboard. EMD models can also be nested, e.g.,
it could be a model of a daughter card that contains a memory module, that contains a multi-die memory chip.

With that in mind, an EMD model could describe the “package” (substrate) of a multi-die chip. This would include the connections found
between the EMD pins and die pads (which in this case would be the IBIS [Pin]-s of the IBIS file). In this case, the traditional IBIS package
keywords would need to be “zeroed out” inside the .ibs file to effectively turn the IBIS [Pin]-s into pads. If there is a need to model the
metal interconnects found between the actual die pads and buffer terminals, the [Interconnect Model] can be used.

We consciously did not add support for forks and joins in the [Interconnect Model] “package” syntax for signal pins because that would
have complicated the syntax too much and the same can be achieved by the EMD keywords.

In summary (for slide 2): for multi-chip devices, use the EMD keywords for the non-1:1 “package” modeling (between pins and the die
pads), zero out the traditional package keywords in the .ibs file of the buffer models on the die, and use the [Interconnect Model] keyword
only if there is a need to describe on-die interconnects between the die pads and buffer terminals.
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/l Additional Questions from Japan

We have one confirmation.

The first request is about "Multi-port support for Interconnect Model".

If possible, we'd like to know the direct answer to this.

Is it correct to understand that there are no plans to support multi-port in [Interconnect Model]?
(There is no need to revise the answer slide. The facilitator will do it well.)

Because there was a participant who said that he heard that there were plans at last year's summit, so we would like to understand the
truth once again.
It may be a misunderstanding on that person's part.

B Comment From IBIS Open Forum
From Randy:
There are no plans to support multi-port in [Interconnect Model].
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Definition of quality for IBIS-AMI
IBIS-AMIDmEES:
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/l Question )
IBIS Quality Specification defines only IBIS models. What is IBIS Open Forum's opinion on how to ensure quality regarding
IBIS-AMI?

® Background
Model creators are faced with difficulties because model users are demanding quality that complies with Quality
Specification, but it is not compatible with IBIS-AMI.
® Drafter
Semiconductor device vendor
\ Y,
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4 A
B Comment From IBIS Open Forum

From Michael:
Some features are being introduced in IBIS 8.0 that can address IBIS Quality requirements.

Note that some basic IBIS AMI checks are enabled by the IBISCHK parser today. These are limited to ensuring that the necessary .ami and
algorithmic executable files are present, as well as checking the individual executables (appropriate to the operating system) include the
minimum required functions, such as AMI_Init and AMI_Close.

BIRD229.1 introduces a new keyword, [AMI Test Configuration], which is intended to enable testing of executable models in AMI format
across different EDA simulators. The optional keyword includes defined input and model configuration information, along with expected
output, all provided with the model by the model-maker. EDA tools supporting the keyword will therefore be able to automatically check
that a given AMI executable generates the expected parameters and waveform output for the input provided with the model.

Note that this does not address generation of channel responses by EDA tools. The new keyword assumes the model-maker provides the
channel response directly in a file; the EDA simulation tool does not actually generate it from other model information. Separately, updates
are being considered to [Test Load] and [Test Data] to define loads and interconnects using advanced IBIS Interconnect keywords. This will
enable checking and correlation of channel characterization by EDA tools.

With the new [AMI Test Configuration] keyword, supporting IQ2 and possibly Designator G IBIS Quality designations for AMI models should
be possible. Note that the IBIS Quality specification may need revision to distinguish between IBIS files containing [AMI Test Configuration]

\and files containing [Test Load]/[Test Data]. )
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