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SPARKLE Architecture

BRISKI (Barrel RISC-V for Kilo-core Implementations)
* A highly-optimized, fast and compact RISC-V Barrel * ISA : Full RV32l user-mode, CSRRS and Zalrsc
Processor core: (Atomic instructions subset)
* Area: 400~ 800 LUTs * Memory: 4 KB/core shared I-RAM and D-RAM 5
* Speed: Up to @ 737 MHz ( BRAM speed limit (+ multiple cores can share URAM) S
: : °
on VU9P (speed grade 2))  Publicly available under: o
)]
* CPI=1 https://github.com/riadhbenabdelhamid/BRISKI =
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BRISKI's ReadData2[31:0]l« ReadData1[31:0]/«— . Massively parallel
reconfigurable : :
parameters RegisterFile DNA sequence
DATAO[31:0] DATAO[31:0] :
. Threads (4 to 16). DATAI[31.0) (N Hardware DATAI[31:0 alignment
WriteData Threads) itcpata * Monte Carlo

* Pipeline depth (4 to
16 physical stages)

« Some ALU
operations can be

Implemented through
DSPs.

» Barrel Shifter
optimization (Speed
target vs Area target
with unified
Implementation).

« Hardware barriers to
avoid slow LR/SC
sync with large
number of threads

DATA31[31:0]

DATA31[31:0]

simulations

WriteAddr | RegisterFile 2 B WriteAddr RegisterFile 2 ] ]
- - ‘ Highest RISC-V Instruction throughput
_ on any FPGA Implementation
— 3l .
: : = § 000 [4], 2019 in-order [5], 2016 Barrel [11], 2025
RegisterFile N RegisterFile N &":’g FPGA XC7Z020 VU9P VU9P
()
: (14 LUT ~15k 320 646
RAMB18 WriteEnable RAMB18 SRAM p B ;
WriteEnable WriteEnable ISA RV32IM  RV32I+Ir/sc-bshift RV32I+Ir/sc+csrrs
- Fynax 95.3 MHz 375 MHz 737 MHz
Threadindex[log2(N)-1:0] (fromWB Stage) | WriteAddr[4:0]
MIPS/LUT  0.012 0.73 [5] 1.14
WriteData[31:0]
RedaFile Threadindex[log2(N)-1:0] (from DEC Stage)| ReadAddr1[4:0] — .
RoadAddr2 Update of SPARKLE : Manycore design

Threadindex[log2(N)-1:0] (from DEC Stage)

ReadAddr2[4:0]

Baseline version:
e < 800K LUTs on VU9P
e 100% DSPs usable for

 High Compute
Density: ~0.5
MIPS/LUT

 Includes a PCle host
interface.

based on 1,024 BRISKI cores (16,384
hardware threads) @ 500 MHz

accelerators for partial ALU
. @400 MHz - 400 implementation.
GIPS @500 MHz - 500 GIPS

Enhanced version:
630K-800K LUTs on VU9P
1,024 DSPs may be used

High Compute Density:
~0.81 MIPS/LUT

Includes a PCle host
interface. Backplane bus
@500MHz



https://github.com/riadhbenabdelhamid/BRISKI
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