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https://github.com/OpenXiangShan/XiangShan
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IF1 IF2 IF3 IF4

11-stage, 6-wide decode/rename
TAGE-SC-L branch prediction
160 Int PRF + 160 FP PRF

192-entry ROB, 64-entry LQ, 48-entry SQ

16-entry RS for each FU

16KB L1 Cache, 128KB L1plus Cache for instruction

32KB L1 Data Cache
32-entry ITLB/DTLB, 4K-entry STLB
1MB inclusive L2 Cache
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Frontend
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Instruction Branch Predictor
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Fetch Target Queue
48 entries

Rename & Dispatch

v

Instruction Buffer
48 entries

*

FP Rename Table

Integer Rename Table

ReOrder Buffer
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FP Physical Register File

160 entries.

ke INT Physical Register File
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Float Block Integer Block!
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L2 Cache
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@ Top 10 Common Misconceptions about Chisel

@ Practice of High-performance Chip Agile Development with Chisel

@ Experience Sharing: Develop NutShell using Chisel

\ 6H25H FBf CCC2021

® Summary of Problems and Experiences during the Processor Development based on Chisel

® Implementation of a Highly Configurable Wallace Tree Multiplier with Chisel

\

« EFFIRRTL TransformiZzitigNiEidl TH

Use Firrtl Transform to Control the Effective Range of 'printf’ in Large Scale Circuits

6H25H FH CCC2021
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while (1) {

icnt = cpu_step();
nemu_step(icnt);

rls = cpu _getregs();

r2s = nemu_getregs();

if (rls != r2s) { abort(); }
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* Light-weight Simulation SnapShot
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Q d@ 4~15 days

CPU design Instruction flow
Full system Linux +
SPECCPU benchmarks NEMU-pure:
U-arch 1GIPS
configurations:
FIRRTL / Cache, BTB,
Verilo e Generic Full System
/ g N Checkpoints
ASIC flow Verilator:
FPGA: 0.5~2 KIPS
10~50 MHz (ST) From Chisel
[ NEMU-functional: community
5~30 days i SMIPS _
GDsll From Xiangshan
Team
From Xiangshan
T WIP
' ] ] i ] ] Verilator with = eam ( f) <h
Chips Timing/Area/Power FPGA S|n:1P0|nt Verilator S!mFomt functional warmup: ime to finis
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TERSESRRE % (WIP) 6H23H A= 18:10 Agile Development with Chisel
Use Firrtl Transform to Control the Effective Range
SMP-Diff | Difftest _ _Diff- of 'printf’ in Large Scale Circuits
i%gﬂﬂﬁﬁs*aﬂ;fg&%%?k%g.ﬁﬁiﬂﬂiﬁﬁﬁ Summary of Problems and Experiences during the Chisel FIRRTL

: s | s Transforms
Processor Development based on Chisel SEgIhES

TL-C Agent
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Experience Sharing: Develop NutShell using Chisel
] Implementation of a Highly Configurable

Agent Faker: TL-C—E1¥CacheER {4k ELS Wallace Tree Multiplier with Chisel
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I T/otEE

TL-C Scoreboard 6826H &7~ £XK@Chisel Community Conference
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