Challenges in Open-source RISC-V
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Open Source Hardware — Promises and Hopes

» Great way to collaborate...

« Very good for academia
« But not so much for the industry ...
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Many Open source RISC-V cores(HW)

« XICKF, ARHEAILFRE (—8EXD)
- PULP, Ariane : ETH Zurich
- LowRISC: lowRISC
- BOOM: UCB Bar, Esperanto
- Rocket: UCB Bar, SiFlve
- SweRV EH1: Western Digital
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Challenges — Possible Solutions
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Codasip Solutions

RISC-Va7 & 7AatwyHE&RitY—ILDRIERE

« 7 : Codasip Bk = portfolio of RISC-V processors

o *J—Jb : Codasip Studio = unique design automation
P . Codasip introduced its first RISC-V processor
toolset for easy BK processor modification in November 2015

o Performance/power efficiency and low-cost

- Algorithm acceleration (DSP, security, audio, video, etc.)
- Profiling tools of embedded SW for tailoring processor IP
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Bk: Customizable RISC-V Cores

Bk = the Berkelium series, Codasip’s RISC-V processors. Multiple Options

v Available immediately v ARRIRAE—Da U EHENIHE
v Pre-verified, tape-out quality IP o A—Y—EED@GTEY b
- Users do not need to verify IP v A=Y —FBROLIPREtEY bk
- Support for all RISC-V ISA standard o A—HY—F&EDFIFO, A*EUFEDAETT—R
extensions
v Industry-standard interfaces v BKRATDINA TS 4 U DHiiRE FIEE

- AMBA for instruction and data bus
- JTAG (4pin/2pin) for debugging
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Codasip BKRISC-VIP /\y & —

TERIPINYF—2, FA—ToY—REFH9oO0—FLTAVTFIL—2ard EEL,
Codasip ARAT—HHR—+FF—LDITILYHR—k,

IN— KT 7/vH5— (HDK)
- Verilog RTL

- SystemVerilog UVM test environment
(including SystemC co-simulation)

- Automated test suite
- Sample EDA scripts
- Document

VI FOIT7EHE XY b (SDK)

- Studio/Codespace (Eclipse IDE)

- C/C++ LLVM Compiler

- C/C++ Libraries (Newlib)

- Assembler, linker, disassembler (GNU based)
- Debugger (LLDB)

- High performance instruction set and cycle
accurate simulators

- Document

INFRASTRUCTURE

eodasifj
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Codasip GmbH

10



Configuration and Custom Extensions
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- Freedom to Innovate

Codasip solution

!

RISC-V allows zevgr?g?ttﬁee High level COdaSIP.haS tO.OIS o
custom of automation this task:
extensions custqm needed . .
extensions CodaS|p Studio
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What is Codasip Studio?

RISC-VO7 Z#&&%Et9 S HRIRE

silicon-proven by major vendors.

O N - =
JAeY -Ij-EEE‘Z % xé QE)”I:' c d H S d° CodAL - processor description language
. SDK, HDKO) RIB¥ ££ odasip Studio| = =
° C/C++ 5 /r 7 fd‘ XI:I-I- I=I (COdAL)T*}r\gE ) use reE as dst, srcl, src2;
AN ==~ RTL Automatlon assembly { “mac” dst “,” srcl “,”.src2 };:
o5 %ﬁaﬁ binary { OP_MAC dst srcl src2 0:bit[9] };
° semantics {
hd Eﬁi% venlog VHDL rf[dst] += rf[srcl] * rf[src2];
o~ N };
c JY—R (LR, A8 TT— , L. |
2) SDK automation
e codALE 7‘—“)[,0)535,1%\ TINY 7“\ a7 7 ]z’oLMYM Integrated processor development environment

AL, RAEZEMERIIZITZ SIDE

Verification Automation
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UVM istemc

eOdOSip Codasip GmbH




Bk Core Customization with Codasip Studio

BKa7T>FL—kIC

1. 5 ZEM

2. ijZ%z—ﬁm\ Your RISC-V CodAL
3. M TSA4AVDEE Models

4, ZHnr

Profiling of embedded application SW
enables processor optimizations

Your RISC-V Your RISC-V S T
B o e ]
HDK SDK e e
Hardware Design Kit Software Design Kit

RTL models . Compiler !SA extensions are quickly _
Synthesis scripts . Assembler |mplemented and ana.lyzed during
Verification models » Linker design space exploration
and simulators + Debugger
Virtual prototypes * IDE etc

Codasip StudiohN 1 —H—hRXA2< 4 XLF=RISC-Va T (HDK,SDK)Z B B A ik .
A—Y—[FELICO7DFMmZEMIR T 5N TESD,
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Conclusion

« Open Source Hardware » Codasip RISC-V Solutions
- AFRL—230DT - 1) a2 T I—TERISC-V
7Y T4 —L IP/Xyr—S ERISC-VIT &
- LAL et 9 HHERIRBEDO R FRL
- REFDSoCEZET TR S I
[XEf *)J ,ﬁﬂ E’iﬁ%‘ [Z 53 5. - Reduce the cost of custom processor
S ETONZESTESIS development
;i’f& DBDICFE>TL - Simplify custom processor

programming

- Enable extensible and fully custom
processor methodologies
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Thank you




