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* 10-stage deep physical pipeline with no need for neither branch prediction nor register forwarding. AREA AND PERFORMANCE ATTRIBUTES OF BRISKI ON A VU9P EPGA

 PC storage: 16 Program Counters are stored using distributed memory (LUTRAM) .

. . Ref BRISKI Barrel Processor Core
* RegisterFile storage: NETREe i
* One BRAM tile (Two RAMB18) to store 16 different RegisterFiles (Full Capacity). Year 004
* Access to a specific RegisterFile requires concatenating the related Thread Index. FPGA Bp—
[ReadData1[31:0] |« [ReadData2[31:0] |« LUT 789 525
_ _ FlipFlop (FF) 855 801
_ RegisterFile _
DATAO[31:0] DATAO[31:0] BRAM 2 (RAMB18) 2 (RAMB18)
DATA1[31:0] (16 Threads) DATA1[31:0]
ISA RV32I+Ir/sc+csrrs RV 32I+Ir/sc+csrrs-bshift
WriteData[31:0] SAT A3§ 13101 ReadData[31:0] WriteData[31:0] SAT A3§ 13101 ReadData[31:0] Fmax(MHz) 650 675
WriteAddr[8:0] | RegisterFile 2 < ReadAddr[8:0] WriteAddr[8:0] ) RegisterFile 2 < ReadAddr[8:0] CPI1 1 1
' ' MIPS=(Fmax/CPI) 650 675
WriteEnable WriteEnable | Compute Density 0.82 1.28
(MIPS / LUT)
RegisterFile 16 RegisterFile 16
RAMB18 RAMB18
SPARKLE :
I WriteEnable | _ _
RegFile Write Addr | Threadlndex[3:0] (fromWB Stage) I WriteAddr[4:0] I A KI|O-COI‘e deSIgn
RegFile WriteData I WriteData[31:0] | based on BRISKI
Threadindex[3:0] (from DEC Stage)| ReadAddr1[4:0] ——
RegFile [Threadindex{s0] trom 2ge) RegFile * 1,024 BRISKI Cores
ReadAddr2 | Threadindex[3:0] (from DEC Stage)| ReadAddr2[4:0] | ReadAddr
* 16,384 Hardware Threads
e <
The BRISKI RISC-V 800K LUTs on VU9P
. 0
Barrel_Processor 100% DSPs usable for accelerators
on ASIC * Fast operation and high throughput :
. . 400 MHz - 400 GIPS
* Tiny, densely packed in a e
multi-project die and spreads * High Compute Density: ~0.5 MIPS/LUT
in about one fourth of a 0.6 * Includes a PCle host interface

mm by 0.9 mm slot area,
using Skywater130 nm PDK.

B =3 * Clocking at 40 MHz (which is
L e —— 80% of the max clock speed
Skywater 130 nm PDK.
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