for 0.25 � CMOS. The areas were optimized for p ower densities, low enough to allow air co oling.

The example MCAP architecture is shown b elow.

ReferenceHwang and F. A. Briggs, Computer Ae and lel essing,McGraw-Hill,

p.235, New ork, H. ang and E. S. Davidson, \An Ev aluation of Cray I and Cray X-MP Performance ectorizable Livermore FTRAN Kernels," c. 1984 Int’l Conf. on omputing, 510{518, A. Gibson, V. . Singh et al \MCM Implementation of a Mo dularly Con�gurable AttacPro cessor," International Computer osium, Hsinchu, T aiwan, pp. 465{472, Dec. A. Gibson, \Investigation of Mo dularly Con�gured Attached Pro cessors with IntelligenMemories," T chnial ort to e of Naval ch, (Grant No. N00014-93-1-1343),

Marc31, S. J. Singh, B. W. Gremel, V. . Singh, and G. A. Gibson, \ Design considerations implementing a Mo dularly Con�gured Attached Pro cessor in a Multichip Mo dule," Multichip dule e MCMC’95 held at SantaCruz, California, pp. 62{68,199

ARAALUA OF MCM AND SCHEMES OR IMPLEMENTING A TT CHITECTURSanjaJ. Singh, Swaro op K. Nagabathula, Vijay. Singh, and Glenn A.Electricaland Computer Engineering DepartmenThe Universityof exas at El PEl Paso, exas 79968{0 52 Index T erms: CMOS;ChipDesign;Delay;

PowerDensity;Pack ageDesign;MultichipMo (MCM);aferScaleIntegration(WSI);AttachedPro ABSTRAHigh sp eed computers often employ attached pro cessors for obtaining enhanced p such a system,\the host is a program manager which handles all I/O, co de compiling, op system functions, while the attached pro cessor concentrates on arithmetic data supplied by the host." [1] In addition to fast sp eed, it is also desirable to execute broad a set of algorithms as p ossible in order to create a more generally applicable pro Thus,theunderlyinggoal ofthedesigneristoe�cientlyutilizethehardwareforasbroadsetofalgorithmsasp constraint usuallyleadstoareduced utilizationforalgorithms. Thfor most current designs, the average sustainable execution rates have b to b e only 5% to 20% of their p eak rates, which are determined by summing the maximcomputational rates of the pro cessing elemenexample, the sustainable rates for the CraX-MP with four pro cessors may b e as low as 5% for some algorithms [2this pap er we present designs for implementing a class of high p erformance mo con�gured attached pro cessors called [3[4[5which can attain high sp eed and utilization closely matching their architectures to the set of algorithms they are execute,(2) overlapping of pro cessing and memory accessing by using memory prefetcthe movement of data,(4) using a high-sp eed CMOS, and(5) having the whole a single MCM or we start with the transistor count, chip level design using the mo di�ed SUSPENS mo then the output driver design and, , ev aluate v arious design options for implementhis MCAP architecture using CMOS logic for v arious Multichip Mo dules (MCM-L, MCM-D) and afer Scale Integration (WSI). This is followed by a quantitative comparision the v arious asp ects of this MCAP for the MCM and WSI scmultiplication is ev aluated using this MCAP for v arious pack aging scIn all the implementation of a mo dularly con�gured attached pro cessor (MCAP) arcon Multichip Mo dule (MCM-L, MCM-C, MCM-D) and afer Scale Integration (WSI) scwas comparatively ev

Delaarea, and p ower calculations were done for 1 �m, 0:5 �and 0:25 �m CMOS technologies. Delacalculations showed that MCAP mo dules, on avwachieve a p eak p erformance of 1 GFLOPS. The single-access memory controller comp onenc(S-control) was found to b e the slowest, 110 MHz for 1 �, 160 MHz for 0.5 �, and 220