IBIS-Macro Review

My conclusions on the need for AMS models:
· IBIS B element breaks down for buffers with fancy circuitry such as pre-emphasis and decision feedback loops.
· 5-10GHz Serdes B elements may not be sufficiently accurate.

· 10GHx Serdes drivers can change “dynamically” based on driver feedback circuitry or receiver feedback circuitry.

Serdes pullup and pulldown nomenclature
· Traditional Nomenclature
· A traditional driver has two states; High and Low.

· The IV curve for the High state is Pullup

· The IV curve for the Low state is Pulldown
· Serdes driver

· Two or more driver “Taps” (often 2, but can be > 5)
· Two Tap Driver States

· HH
(Strong High)

· HL
(Weak High)
· LH
(Weak Low)

· LL
(String Low)

· Three Tap Driver States

· HHH

· HHL

· HLH

· HLL

· LHH

· LHL

· LLH

· LLL

· There is an IV curve for each of these states (which can be derived by scaling a single IV curve)
· Circuitry can control the scaling (and delay?) of each of the drives 
· Each state may have a different C_Comp, and this C_Comp could be a function of the scaling of the buffers that comprise that state

Mentor claims that they have a polynomial expansion to describe the IV curves for the Xilinx Rocket IO buffer. Intel claims that they describe the multiple states of the ICH8 (Broadwater) driver with just one IV curve and a scale factor.

I believe that the “Guts” of each of the Xilinx Rocket IO model can be implemented with a subset of the macros in the existing proposed macro library with the addition of an alternative to the existing triggered PWL elements. The existing triggered PWL do not deal with over-clocking. If the stimulus has jitter, then the delayed stimulus for the secondary driver(s) will not necessary align, so that a transition from HH to LL, may go for a short time HH to HL to LL or HH to LH to LL. The triggered PWL approach in the existing IBIS-macro library resets the “KT” functions to the beginning value of the state that is triggered. Assume a 100ps data rate, and a 40ps rise time, and a 10ps jitter in the stimulus. If the weak driver transitions 100ps after the primary driver, then a transition from HH to LL may be done in two steps, HH to HL followed by HL to LL 10ps later. Using a triggered PWL, the HH to HL transition will be 25% complete when the HL to LL transition occurs. The KT functions could then jump from the 25% completion of the HL transition to 100%HL and then proceed to LL.
Note that in both of these models, the AMS implementation was not done with multiple B elements, but in essence is the implementation of “B” elements. This means that a Spice2Macro cookbook needs to be developed and documented for each kind of driver “Template”. I do not think this is a daunting task, since we do not need to deal with clamp curves, and most likely need to generate one IV curve, C_Comp at each driver state, and some VT curves. The hard part is developing a method to determine the “KT” functions that when applied to the IV and C_Comps best fit the VT simulation data. I anticipate that the model developer would create the KT functions, and that the model would index into these KT functions.
I think that the use of IBIS-Macros should be limited to the actual IV and C_comp of the driver, and the IV and C_comp of the receiver. Circuitry controlling the driver, and analyzing the receiver, may be beyond the capability of an IBIS-Macro net list. Simple receiver equalization is possible to implement in IBIS macro, since it is putting the receiver single into two to five delay elements, scaling them, and adding them.
I also believe that the committee needs to deliver software that will convert Verilog-AMS to (and from) VHDL-AMS for models consisting of only of a netlist of IBIS-Macros. (Note Verilog-A and Verilog-AMS)\ are the same when a module is constructed of IBIS-Macros.)

