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SCALABLE MULTI PLE LEVEL | NTERCONNECT ARCHI TECTURE. BACKGROUND COF THE

| NVENTION 1. FI ELD OF THE | NVENTI ON The present invention is
directed to the field of programmable gate arrays. More particularly, the
present invention is directed to a scalable nultiple | evel connector tab
network for increasing routability andshnproving speed of signals in a
field programmabl e gate array. 2. ART BACKGROUND Afield
programuabl e gate array (FPGA) is a cost effective, high density off the
shelf integrated logic circuit which can be programed by the user to
performlogic functions. Circuit designers define the desired |ogic
functions and the FPGA is progranmed to process the signals accordingly.
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blFocks residing on the periphery of an FPGA are user programuable such t hat
each 1/ 0 bl ock can be programred | ndependently to be an input or an output
and ca 1?gkéq-tri-statable. Each logic block typically contains CFGs and
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2 storage registers. The CFGs are used to perform bool ean functions on its
i nput vari abl es. | nt erconnect resources occupy the channel between
the rows ansemrateeiistd shirtosd (B6)tb ¥ubuddogdisk phcke K9 ) dthsértebintied dRRWrivee

| ogi ¢ bl ocks and 1/0 bl ocks. These interconnect resources provide
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points on the chi Usual ly a nmetal network of lines is oriented

hori zosan Icwtamrmﬁﬁ@r €372 wihich pemmits tke passage of ainfromovitn thet shroudsdi enclosunck s .
Programmabl e switches_connect inputs and outputs of the |ogic bl ocks and
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of FPGAs. Thé number of in an array has increased providing for nore

conpl exo kallicé eheérigytcofsitmp tidn afnaltémperamh@hsest\hﬂnﬂmersk@hve Ei®L connecti on
resources al so has |ncreased Conpeting with the increased nunber of CFGs
and interconnecting resources is the need to keep the chip as small as
possible. One way to mnimze the anount of real estate on the chip
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resources while maintaining a certain level of interconnectivity.

Therefore, it can be seen that as the functionality inplenented on the chip
-increases, the interconnection resources.required to connect a |arge nunber
of signals can be quickly exhausted. As a consequence, nost CFGs are either
| eft unused due to inaccessibility or the CFGs are used sinply to

i nterconnect wires instead of performng certain logic functions. This"can
result in unnecessarily long routing delays and low logic utilization. The -
alternative is to provide nore routing resources which can increase the
chip die size dramatically. SUWARY OF THE | NVENTI ON : An i nproved
field programmabl e gate array (FPGA) is provided which includes tab network
connectors for interfacing groups of logic cells with |ower |evels of

i nterconnect and for interfacing |ower |evels of interconnect wth higher

| evels of interconnect. In one enbodinent, the connector is used to
interface a group of elements or configurable function generators (CFGs),

i ncl uding--storage elenents, to certain levels of a hierarchical routing
netmork Each group or cluster of a logic block is forned of nmultiple CFGs

progr a¢® a set of bidirectional input/output lines. In the
pr esent i nnovative cluster architecture is utilized which

provid r|ty w thout a significant increase in |logic el enents.
The bldlrectlonal I nput/output line is coupled to the connector. The
connector includes a connector tab line coupled to the bidirectional

i nput/output line through a WD 96/ 35261
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