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Abstract

Project concerns VLSI cells for high speed
reconfigurable parallel architectures

Present focus is on the MA_PLUS cell,

a CMOS/VLSI cell designed in our LAB.

This is a high performance, versatile cell for a
coarse-grain soft-reconfigurable platform
(J-Platform [1]).

Advantages:high performance, small area and low
power compared to FGPAs, and greater flexibility
over ASICs.

MA_PLUS
Operation controlled by a bit vector V

V=[Abs Acc Add/Sub C/D Ext Max/Min Split Sign_ext]

Operation Relation Reconfiguration Vector ¥
1 Multply Y=AB X x x x xx1 x]
2 Add/Sub 2z=c:D 10 010X xx1 11
3 Mult, Add/Sub Y=AB, Z=C :D (0 010x xx1 1]
4 Mult & Add Z=AB+C (00 1 x xx0 x1
5 Mult & Accum z=2+AB 011 xxx0x]
6 Accum D (SP) 2=2+D (N bit) 011 x xx11]
7 Accum D (DP) ZZ+D (2N bit) 011 xxx11]
8 MaxiMin in{C.D} 000 xo0o011x]
9 Muit & MaxiMin Y=AB, Q= (000 x0011x]
MaxIMin{C, D}
10| Abs Diff z=Cc-D| 100 x0x11]
11| Mut & Abs Diff Y=A®, 2=/ C -D| 100 x0x11]
12 Mt & Mux Y=AB, [x x x 011 x1 x]
Q=Sel{C, D}

Sleep Transistor Network

« Sleep transistors conserve power in idle mode [3]

Power level

Sensor Networks

Time

Potential for energy savings:
95 o 99.9% in a sensor network environment

Motivation

¥ Computerized Tomography (CT)

¥ RGB-to-HSI conversion BTV of the future
¥ System on a Chip (SoC) [2]

¥ Motion Estimation for Video Compression
¥ FIR Filtering

¥ Fast Fourier Transform (FFT)
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An Application Example: 8 input, 8 output PLA
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Architecture of MA_PLUS

» Scalable CMOS technology

» Designed for a coarse -grain soft-reconfigurable
platform (J-Platform [1])

» Features: Reduced area and external interconnect
« Parallel Architecture
» Reconfigurable Computing

Simulation/Performance

¢ Simulation Results
>0110:A0 >0000:B0 >X001:Z0 >X001:Z8 Y=AB,Z=|C -D|
>0110:A1 >1110:B1 >X011:z1 >X000:Z9 Z=24D (N bit)
>1001:A2 >1001:B2 >X000:Z2 >X001:Z10
>0011:A3 >0110:B3 >X001:Z3 >X000:Z11
>1100:A4 >1001:B4 >X001:24 >X001:Z12 Z7Z+A B
>0001:A5 >1100:B5 >X001:Z5 >X000:Z213
>1111:A6 >1010:B6 >X001:Z6 >X000:Z214
>1001:A7 >0001:B7 >X001:Z7 >X000:Z15
4142 transistors, 2074 nodes (0 pulled up)

» Estimated Speeds for 0.13 ? technology
—1.8 ns for 24 bit word
—2.52 ns for 32 bit word
—5.04 ns for 64 bit word

Z=AB+C

Conclusions

* Summary
—The MA_PLUS is an ASIC designed for a coarse  -grain soft -
reconfigurable platform that is area efficient and highly optimi zed for
many of today ’s computational heavy applications

« Plans/Improvements
—Development of a 16 bit version has been initiated
—Plans for summer include a 32 bit version
—Implementation of “sleep” transistors in MA_PLUS
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