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As a fabric filling the gap between ASICs and FPGAs, Structured ASIC (SASIC)
consists of arrays of pre-fabricated yet configurable logic blocks together with hard
blocks. To make the design flow of SASIC more effective and efficient, we present a
novel SASIC design methodology based on a customized ASIC flow using standard - ~

tools.

Building Cell

The combinatorial logic cells of our SASIC fabric are
Implemented with a 3-input look-up table (LUT) base
cell, each of which utilizes layers up to metal 3.
Because only metal 3 is used for configuring the

logic function of the LUTSs, all the
cells have the same masks in any

other layers and as such
exchange of any two cells
locations won’'t change these

masks of the chip.

General SASIC Fabric

The proposed structured ASIC
fabric consists of logic cells,
arrays of DFFs, hard macros and
power mesh.
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[ ]Steps compatible with [ Filler insertion J [ CTS & Opt. ]
ASIC design flow \l, “,
" | Special steps of :
) SASIC design flow [ LVS/DRC J [Routln%& Opt' J
We present a complete SASIC physical design [ Siller insertion ]
flow based on the commercial PnR tool,
Cadence’s SOC Encounter to Inherit the

optimization features of ASIC flow. Using this flow,
designer can realize SASIC designs In the ASIC-
like way. Before placement and routing, the netlists

LVS/DRC

must be generated using an ASIC synthesis flow and our cell library. The
flow Includes two sub-flows: fabric creation and design implementation flow.

All experiments are conducted on the same UMC 0.13um process. The designs implemente

Include ftour circuits: MATHCORE, To

S38584 and NOVA. MATHCORE Is a floating point unit, To2 fIs a video frame data convertor for an LCD backlight, S38584 Is the largest of

the MCNC benchmarks and NOVA Is an AVS H.264 decoder.
Area Comparison

: Faraday
MATHCORE 312136.51 1246201.92
To2 f 45410.11 146670.77
S38584 178336.06 1091169.74
NOVA (1) 5414381.94 12272149.30
NOVA (2) 2320450.50 9642402.72
Average NA NA

Our cell
lib(UmA? Top metal
4

Timing Comparison Mask Number Comparison

lib (ns ns ns)| to the clock period flow flow| reduction
40 MATHCORE -1.16 -2.49 11 12.1% 4 25 3 38%
3.2 To2 f 6.53 1.68 10 48.5% 5 25 5 80%
6.1 S38584 6.55 3.86 11 24.5% 47 DAC (June 2010)
2.7 NOVA(1) 19.67 6.25 50 26.8%
4.2 NOVA (2) 23.07 -0.52 o0 47.2%  This research is funded by the Innovation
4.0  Average NA NA NA 31.8%  Technology Fund (Grant GHP/028/07SZ), HKSAR



