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1) Scalability Challenge of Vector Processors

4) Physical Implementation
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➢ Linear Performance Scaling up to 64 lanes

➢ High Latency tolerance < 𝟐%
at long vector lengths for all interfaces

➢ Parametric 4-lane Ara2² instances

➢ Low-cost pipelined scalable interconnects
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Hierarchical 

implementation

in GF22 nm 

FD-SOI 

technology.

5) Achievements

✓ Novel RISC-V vector processor architecture achieving 64 FPUs (2x SoA)

✓ Achieves largest vector register length VLEN of 64 Kibits (4x SoA)

✓ Achieves 146 GFLOPS, 40 GFLOPs/W (Matrix Multiplication >99% FPU utilization)
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8-lane Vitruvius+ 16 -lane Ara2 16-lane AraXL

32-lane AraXL 64-lane AraXL

8 → 64 lanes ⟹ 8x Performance

High Energy Efficiency 40 GFLOPs/W 

@ 1.15 GHz, TT/0.8V/25C

Utilize latency tolerance of long 

vectors¹ ⟹ Scalable architecture

➢ Scaling to more lanes and larger Vector Register 

Files a challenge.

➢ SoA processors limited to 16 Kibits and 32 lanes

RISC-V Vector ISA allows up to 64 Kibits of 

register length 2.0 2.0 2.0 2.1 1.8 1.9

3.9 4.0 3.9 4.0 3.8 3.9

8.0 8.0 7.9 7.9 7.6 7.8

0.0

2.0

4.0

6.0

8.0

10.0

fmatmul fconv2d jacobi2d exp fdotp softmaxP
e

rf
o

rm
an

ce
 S

ca
lin

g 
fa

ct
o

r

AraXL Performance Scaling
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