Representing ABT devices in IBIS





I have found a problem with attempting to represent ABT devices in IBIS format. The problem stems from a load-dependent current drain phenomena on the output pull-up transistor that is caused by charge pumping on the base of that device.
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Figure � SEQ Figure \* ARABIC �1�: ABT Pullup Structure


� REF _Ref376573056 \* MERGEFORMAT �Figure 1� shows the output stage of the TI ABT device as described in the public release SPICE models published by TI.


The problem arises from a charge-pumping phenomena from node 511 to node 515. Node 515 is initially capacitively charged to around 5.0 volts but then bleeds off through base current discharge to the typical bi-polar pullup value of 4.25 volts. This results in a (lightly loaded) voltage at the output starting at around 4.5 volts and then decreasing to 3.25 volts.





� REF _Ref376578834 \* MERGEFORMAT �Figure 2� Shows the SPICE simulation of this circuit driving a 100K ohm pulldown to ground. � REF _Ref376578847 \* MERGEFORMAT �Figure 3� Shows the SPICE simulation of this circuit driving 1000 ohms ground. � REF _Ref376578858 \* MERGEFORMAT �Figure 4� Shows the SPICE simulation of this circuit driving 100 ohms to ground. 


The 100K (� REF _Ref376578834 \* MERGEFORMAT �Figure 2�) simulation is effectively a open circuit load and shows the output driving to and maintaining ~4.75 volt output. 


The 100 ohm simulation (� REF _Ref376578847 \* MERGEFORMAT �Figure 3�) is effectively a short to ground and shows the output driving to and maintaining ~3.25 volt output. 


The interesting simulation is the 1000 ohm load (� REF _Ref376578858 \* MERGEFORMAT �Figure 4�) that shows the output driving initially to 4.25 and then discharging to 3.5 over a period of about 30ns. The time of this discharge is dependent on the load and is a function of the base current out of the pull-up transistor and the capacitance of the output transistor to the output node.





I do not believe that IBIS can handle this sort of load dependent IV characteristic at this time. There is some hope that the VT curves could provide enough information to model this situation but I do not believe that that they are defined in such a way (at this time) to make this possible.


For instance, in order to support the VT waveforms in this example,  The risetime on the first VT would seem to be in the nanosecond range while the risetime in the 1000 ohm case would be in the tens of nanoseconds. At the very least we need a working example to show how to model this case and an update to the data gathering directions to explicitly demonstrate how to create the VT curves necessary to completely specify this behavior.


Among other issues, in the general VT case the IV curves are assumed to be correct and have predictable behavior, in this case, since the base voltage is changing over a long period of time, the DC IV curves may not have any close resemblance to the IV curves at time 0 (when the base voltage is highest and when most of the real SI issues occur).
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Figure � SEQ Figure \* ARABIC �2�: 100K ohm load
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Figure � SEQ Figure \* ARABIC �3�: 1000 ohm load
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Figure � SEQ Figure \* ARABIC �4�: 100 ohm load
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