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1. The Snitch

pulp-platform.org @pulp_platformmbertuletti@iis.ee.ethz.ch

Single-stage pipeline
Support RISCV32IMAFD
Double precision FPU

Snitch Cluster: 8 
compute PE + DMA

core

FPU
SSR 0

LSU

RegFile

FPU Subsystem

FPU Seq

FREP Ctrl

Snitch Core

L0 I$

Snitch Core Complex

3x TCDM Port (32bit)

SSR 1

SSR 2

SSR Cfg

to shared L1 I$

RegFile

LSUInteger

ALU

DMA

CC 8
(8+1)x

...

Shared L1 I$ - kGE

AXI Wide 512bit

DMA

...

16x

Snitch Cluster

C
lu

s
te

r 
A

X
I 

N
a

rr
o

w
 6

4
b

it

C
lu

s
te

r 
P

e
ri

p
h

e
ra

ls

L0 I$

FPU

Shared L1 I$

TCDM Memory 128kB

B0

...

...
32xB1 B2 B3 B4 B5 B29 B30 B31

TCDM Interconnect

CC 0

L0 I$

FPU

CC 7

L0 I$

FPU

The FPU Sequencer allows 
offloading of the FP instructions 
without stalling the integer core

SSRs allow prefetching of data

3. Sparse kernels speedup

x7.3 - x3.0 - x1.7 1 core

x7.0 - x1.1 - x1.5 8 cores

Quasi-ideal parallel speedup

CSR vs DENSE SPEEDUP

When the density of the inputs is high
we still benefit from reduced memory 
footprint

Further improvement via prefetching
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Parallelization by input channel

Row-wise SoftMax 
parallelized by rows

Column-wise SoftMax 
parallelized by columns
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SW Implementation of Sparse kernels:

Snitch, Zaruba, 2021

2. Parallelization of Sparse kernels
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