Systolic Array Matrix Multiplication Accelerator
(SAMMA) ASIC Tape-out and Comparison
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- Modern Al accelerators rely on systolic arrays, which S o g PPA stands for Power, Performance, and Area, which are important metrics in ASIC design. To the right is the raw logical layout
consist of a network of processing elements (PEs), for i « The Pipette compute unit achieves approximately 10% lower systolic array area. of the chip, showing the memory,
efficient matrix multiplication. m + Pipette requires only 56 mW, which is about 15% less power than Vanilla. compute unit (Pipette's in this case), =

and control modules:
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« The interconnect topology between PEs affects
communication efficiency and hardware area.

« Pipette shows modest latency reductions of around 8 cycles for a single computation.

* 64 1/0 pads in aring around the
chip's edge, with 16 used for
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« We compare power, performance, and area (PPA)
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between a traditional 2D mesh network (Vanilla) and / PWD/GND.
. . . 1/O occurs only Memory Bank =
a Twisted-Torus interconnect network (Pipette). MBS » The weight-stationary 2D mesh networks necessitates a skewed input timing o The prominent horizontal and g
for timing calculations, which in turn leads to de-skewing the output. This / vertical lines on the chip are =l
requires the use of shift register delays for data re-alignment. for power and § o
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ground distribution.
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« Each color represents a different
metal layer from METAL1 up to
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« Hammer, a custom EDA flow written in ASICDesignflow
Python, is used to design the two chips.

« This design serves as the baseline architecture for comparison against Pipette. 6
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« HAMMER integrates several industry-
standard EDA tools such as Genus,
Innovus, Calibre, Klayout, Conformal,
and Verdi for a full ASIC design flow.

« The flow enables iterative design,

testing, and optimization across all
stages of ASIC implementation. |
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» This sharing also includes I/0 B output de-skewing. s S O et et S Sa. e module's gates take up. defined locations with a set density.
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showing how the compute WM loaded along a bypass path PN L I g ey 0 8 ey (R v (68 oy I |
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