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DEFINITION OF THE ISSUE:

The term “net” and its variations are used over one hundred times in IBIS 8.0.  However, critical concepts such as “extended net” are referenced without a crisp definition.  To ensure unambiguous and automatable connections between EMD, IBIS Interconnect structures and model formats such as IBIS-ISS and Touchstone, formal definitions of net, extended net, and related concepts are needed in the IBIS specification.

SOLUTION REQUIREMENTS:
The IBIS specification must meet these requirements:
Table 1: Solution Requirements
	Requirement
	Notes

	1. Replace the first few uses of “net” and “netlist” in the IBIS document in a way that maintains the meaning but ensures the first uses of the actual terms appear in the initial EMD section.
	

	2. Refine the definition and examples of “net” in the EMD sections to clarify what “net” and “extended net” mean and how they are used in IBIS contexts.
	



SUMMARY OF PROPOSED CHANGES:
For review purposes, the proposed changes are summarized as follows:
Table 2: IBIS Keywords, Subparameters, AMI Reserved_Parameters, and AMI functions Affected
	Specification Item
	New/Modified/Other
	Notes

	Two uses of “net” replaced 
	Modified
	Pages 54 and 186 ([Die Supply Pads] and [Merged Pins])

	Four uses of “netlist” replaced
	Modified
	Pages 64, 83, and 217 ([Model], [C Comp Corner], IBIS AMI)

	Add new text defining “net” and “extended net” in the context of EMD
	New
	Page 388 (EMD definition)



PROPOSED CHANGES:
Changes to IBIS 8.0 text, as shown in the Adobe Portable Document Format (PDF) file, are shown below.  Simple changes are highlighted.

On p. 54, Section 5, under [Die Supply Pads], replace the sentence:  
With these keywords, the number of rail nets can be reduced.

		… with …

With these keywords, the number of explicit rail connections named in the IBIS file can be reduced.

On p. 64, Section 6.1, under [Model], replace the sentence:
For this reason, the EDA tool should generate a circuit netlist so that, if defined…

		… with …

For this reason, the EDA tool should generate circuit connections so that, if defined…

On p. 83, Section 6.1, under [C Comp Corner], replace the sentence:

For this reason, the EDA tool should generate a circuit netlist so that, if defined

		… with …

For this reason, the EDA tool should generate circuit connections so that, if defined…

On p. 186, Section 7.3, under “[Merged Pins]”, replace:

Other Notes: Note that power integrity (PI) analysis including the package parasitics on power and ground nets is not possible with Components which do not contain power/ground bus definitions using the [Pin Mapping] keyword together with the [Define Package Model] keyword, because key pieces of information on how power is distributed between the power and ground pins and the power terminals of buffer [Model]s are not available for the EDA tool.
… with …

Other Notes: Note that power integrity (PI) analysis including the package parasitics on power and ground rails is not possible with Components which do not contain power/ground bus definitions using the [Pin Mapping] keyword together with the [Define Package Model] keyword.  This is because key pieces of information on how power is distributed between the power and ground pins and the power terminals of buffer [Model]s are not available for the EDA tool.

On p. 217, Section 10.2, replace two instances of the phrase:
From the system netlist,

… with …

From the system information,

On p. 388, Section 12.1, insert the following definition language before the sentence beginning, “I/O pins in the [EMD Pin List]…”:
An important concept in physical and electrical design of interconnects is the "net".  This is an abbreviation for "network", and usually refers to the intended physical path for a signal from transmitter(s) to receiver(s) ("intended" here distinguishes, for example, a DC connection through physical wires, an opto-electrical connection, or even electromagnetic (EM) coupling through a transformer from unintentional signal propagation, as would be seen by EM coupling through wires for unrelated interfaces placed in close proximity to one another).  A “netlist” is a structured description of the nets (electrical connections) between components in a system.  This is distinct from a physical description of the routing of these connections. 
In PCB computer-aided design (CAD), a single wire in a schematic diagram or single metal trace in layout electrically connecting two active components would have a single net name, distinct from the components' names and pin numbers.  The intent for such a connection is unambiguous: the signal traverses the electrical path named by the net.  In cases where a signal will pass through a physical component (e.g., a series resistor) as part of its path, each metal trace on either side of the component would have a distinct net name, but the entire path from transmitter to receiver would have its own name, identifying the "extended net" connection between them.  This same extended net concept applies to more complex paths, including those involving, for example, series switches and opto-electrical or electromagnetic couplers.  Note that the term “net” may be used in this document in reference to both nets and extended nets.

On p. 388, Section 12.1, replace the following text:
I/O pins in the [EMD Pin List] and the Designator Pin List that have the same signal_name are considered “connected” by the content of the [EMD Model]. Rail pins in the EMD Pin List and the Designator Pin List that have the same signal_name (or, as applicable, bus_label) are considered connected. This assumption is due to the expectation that some EMD files will be generated automatically from computer-aided design (CAD) layout databases. Each pin in a CAD database is assigned with a CAD “net” (short for “network”) name, and when two pins are assigned with the same CAD net name, they are considered connected. Normally, the signal_name of EMD pins and designator pins will be the same as their assigned CAD net name in the layout database. An exception to this is when there are series terminations. In this case the model maker can choose to either: 
1) Combine two CAD nets into an “extended net”. All the pins in the two CAD nets will use the extended net name as their signal_name in the EMD file. The termination resistor or capacitor would be included in the EMD Models for this extended net. An extended net is defined as the list of EMD and designator pins associated with a common path through an EMD Model. 
2) Create separate EMD Models for each CAD net. The termination component must be assigned a designator in this case.

		…with… 

For IBIS Interconnect, EMD, and other formats, how connections are identified is highly context-dependent.  In some cases, nets and extended nets may be explicitly identified by name.  In other cases, nets are indirectly identified by terminals, the pin name or “signal_name” field, or other information.   I/O pins in the [EMD Pin List] and the Designator Pin List that have the same signal_name are considered connected through the content of the [EMD Model].  Rail pins in the EMD Pin List and the Designator Pin List that have the same signal_name (or, as applicable, bus_label) are considered connected.  This assumption is due to the expectation that some EMD files will be generated automatically from CAD layout databases.  Each pin in a CAD database is assigned to a CAD net name, and when two pins are assigned to the same CAD net name, they are considered connected.  
Normally, the signal_name of EMD pins and designator pins will be the same as their assigned CAD net name in the layout database.  An exception to this is when there are intervening components, such as a series termination.  In this case the model maker can choose either to: 
1) Combine the two CAD nets on either side of the shared component into an extended net.  All the pins in the two CAD nets will use the extended net name as their signal_name in the EMD file.  The shared component would be included in the EMD Models for this extended net.  An extended net connects to all the EMD and designator pins associated with a common path through an EMD Model. 
2) Create separate EMD Models for each CAD net.  The shared component (e.g., the series termination) must be assigned a designator in this case.

On p. 391, replace the following text:

All EMD pins and designator pins that have the same signal_name are considered to be part of the same electrical net.

… with …

All EMD pins and designator pins that have the same signal_name are considered to be part of the same net or extended net.

On p. 395, replace the following text:

All EMD pins and designator pins that have the same signal_name are considered to be part of the same electrical net.

… with …

All EMD pins and designator pins that have the same signal_name are considered to be part of the same net or extended net.
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