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Syntacore introduction
Semiconductor IP companyounding member oRISCV foundation

Developsand licenses statef-the-art RISCV cores
G Immediately available, silicoproven andshipping to volume
G 5+years offocusedRISCV development
G Coreteam comes from 10+ years of highlglevantbackground
G SDKssamples in silicorfull collateral

Fullservice to specialize CPU IP for customer needs
G One-stop workloadspecificcustomizationfor 10ximprovements
A with tools/compilersupport
G IP hardening at the required library node
G SoCintegration and SW migration support
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Company background

Est2015, 60+ EES

HQ at CyprusgU)
A R&D offices in St. Petersburg and Moscow (Russia)
A Representativesn APAC, EMEA, US

Team background:
A 10+ years in the corporate R&MDdjor semi MNC )
A Developed cores anBoCare in the mass productions

Expertise:

A high-performance and lowpower embedded cores and IP
A ASIP technologies and reconfigurable architectures

A Architectural exploration & workload characterization
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Some current results

A State-of-the-art RISGV CPU IP line with competitive features
VvV commercially deployed i®oCsup to 5nm

A Customers ilAPAC, EMEA, US
\V References available

A MPWs and fullvafer production at the clients
V. SoCvolumes in x100 000
V' Project example60-coreSoC based on Syntacore IP @7nm
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SCRYaseline cores
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State-of-the art RIS&/ CPU IP

Linux/ “Full™ OS

Baseline cores:
A Clean-slate designs in
System Verilog

Static BP, RAS | EEEEREIE BT :
: BHLRAS ] BHLRAS A Configurable and
User, Machine ser, M eXt en SI bl e
Extensibility/customization [ ]
MUL/DIV | : ©
er . A 100% compatible with

major EDA flows

SMP support

I/F o ptions
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SCR1 overview

Industry-gradecompact MCltorefor deeply embedded@pplications
and accelerator control

A RV32I|E[MC] ISA

SCR1 core top cluster

A 2 to 4 stages pipeline SCRI core

A M-mode only

A Optional configurable IPIC

A Optional integrated Debug Controller

A Choices of the optional MUL/DIV unit

A Open sourced under SHL (Apache 2.0 derivatsiate 2017 = | = | == ] =
Unrestrictedcommercial use allowed ----

A High quality, silicorprovenfree MCU IP frouteny [routery

A In the top SystenVerilogGithubrepos in the world 64KB TCM
https://github.com/syntacore/scrl _

A Full collaterak4* O OAOEAEAAOEIT OOEC idge | [CRAR

A Besteffort support provided, commercial offered

Copyright E 2021 Syntacore. All trademarks, product, and brand n8ames


https://github.com/syntacore/scr1

SCR1 overviewont

-0?2 1.28
Performance*,| DMIPS _best** 1.89
per MHz .

Coremark-best** 2.95

* Dhrystone 2.1, Coremark 1.0, GCC 8.1 BM from TCM
** 03 -funroll-loops -fpeel-loops -fgcse-sm -fgcse-las -flto
Synthesis data:
Minimal RV32EC config: 11 kGates

Default RV32IMC config: 32 kGates
Range 10..40+ kGates

250+ MHz @ tsmc90Ip {iypical, 1.0v, +25c}
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What 0s new:

A Extensive user guide and quick start collateral
A works out-of-the-box in all major sims

A Verilator support

A More tests/sample: RISC-V compliance, others

A Taped-out @several companies

A Regular talk at ORCONF

A Updated and maintained




SCRISDK

Philosopher @ [P: 3] STARVING
Philosopher 1 [P: 2] HOLDING ONE FORK
Philosopher 2 [P: 1] EATING [ 475 ms ]

https://qgithub.com/syntacore/scrkdk G i losnr 3 0 )t {4

Repository content:
docs- SDKdocumentation
fpga- SCRISDK FPGArojects
images- precompiledbinaryfiles
scrl- SCRXoresourcefiles
swz sample SWprojects

An implementation of a solution to the Dining Philosophers
problem (a classic multi-thread synchronization problem).

'This particular implementation demonstrates the usage of multiple
preemptible and cooperative threads of differing priorities, as
well as dynamic mutexes and thread sleeping.

Supported platforms:
DigilentArty andNexys4 (Xilin®
TerasicDE10GLite andArriaV GX startefIntel)

SELE Fully open SDK desigrsprebuild images

Bootloader

ZephyrOS One of theeasiest pathgo start with

Tests/sample apps
Pre-built GCCbased toolchain (Win/Linux) RISCV

Copyright E 2021 Syntacore. All trademarks, product, and brand nlgmes



RV64 SCR7/

JTAG
SCR7 SMP Cluster

Efficientmid-range application core
RV64GdSA
SMPup to 8, later 16 cores
Flexibleuarchtemplate, 10-12 stagepipeline
Initial SCR7 configuration:
Decode and dispatchpto two instructions per cycle

Out-of-order issueof upto four micrc-ops
Out-of-order completion, irorder retirement

M-, S and Umodes

Shared Cache 128 KB - 2MB
Coherency between CPUs
RV-A Support (Atomics)

Virtual memory support, full MMU, Linux r

16-64KB Llup to 2MB L2 cacheith ECC = - 02 395
1.5 GH# @28nm Perfce)rrmMaHn(Z:e*, DMIPS pest+ 3.80
Advanced debug with JTAG P Coremark -best** 5.12

* Preliminary data, 2-way implementation, Dhrystone 2.1, Coremark 1.0, GCC 8.1 BM

& ** O3-funroll-loops -fpeel-loops -fgcse-sm -fgcse-las -flto
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SCR &5pecint2017

SpecInt-2017 {(group "refrate”)
Frequency normilized relative performance
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Fully featured SWlevelopment suite

StableIDEin production:

A GCCl0.2

GNUBInutils2.31.0

Newlib 3.0

GNU GDB 8.0.50

Open OnrChip Debugger 0.10.0
Eclipse 4.9.0

vy D> D> D

Hosts: Linux, Windows

Targets: BM, Linux (beta) JTAG based debug solutions:

Supports: Segger J-link , Olimex ARMUSB OCD family,

Also available: S,immators : Digilink  JTAGHS2 more vendors soon
A LLVM5.0 A Qemu
A CompCert3.1 A Spike
A 39party vendors A 3" party
vendors

Sk
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