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❖ Specialized (HLS) kernels outperform the spatial array 
in both power and area when considered individually.

❖ However, when comparing to the aggregate of multiple 
HLS kernels, the spatial array achieves better power 
and area efficiency.

❖ Depending on the number of multipliers, the spatial array 
can surpass HLS implementations in latency and 
throughput, particularly for compute-intensive kernels.

❖ Except for Matrix Multiplication, HLS implementations 
deliver higher performance per unit power and area.

❖ At the extremes of kernel complexity
➢ For Vector Magnitude Squared, HLS is the clear winner 

in efficiency.
➢ For Matrix Multiplication, the spatial array is the 

dominant performer.

Optional Enhancements

Mini-case study panel: show one 
kernel (e.g., matrix–matrix 
multiplication) with 
input–compute–output cycle 
diagram.

Power–performance tradeoff plot: 
diagonal region where reconfigurable 
≈ specialized.

Callout boxes summarizing “Design 
Insights” (e.g., “weight-stationary 
flow improves data reuse”).

❖ Weights and data are injected from up and left side 
respectively.

❖ 2 operation modes: Accumulation & Element-wise. Technology node: SAED 32nm LVT
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Weight 
Size
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Type

FIR 1024x1 32x1 Complex

MatMat 1024x16 16x16 Real

MatVec 1024x16 16x1 Complex

OuterProduct 1024x32 1024x32 Complex

VectorMagSq 1024x1 - Complex


