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Outline

ÁCompany intro

ÁRISC-V compatible IP

ÁCustomization services
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Syntacore introduction

Semiconductor IP company, founding member of RISC-V foundation

Develops and licenses state-of-the-art RISC-V cores 
Ğ Immediately available, silicon-proven and shipping to volume
Ğ 5+ years of focusedRISC-V development
Ğ Core team comes from 10+ years of highly-relevant background
Ğ SDKs, samples in silicon, full collateral

Full service to specialize CPU IP for customer needs
ĞOne-stop workload-specific customization for 10ximprovements
Àwith tools/compiler support

Ğ IP hardening at the required library node
ĞSoCintegration and SW migration support 
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Company background
Est 2015, 6o+ EEs

HQ at Cyprus (EU)

Á R&D offices in St. Petersburg and Moscow (Russia)
Á Representatives in APAC, EMEA, US

EMEA: 

Team background:

Á 10+ years in the corporate R&D (major semi MNC )
Á Developed cores and SoCare in the mass productions

Expertise:

Á high-performance and low-power embedded cores and IP

Á ASIP technologies and reconfigurable architectures

Á Architectural exploration & workload characterization

Á Compiler technologies
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Some current results

Á State-of-the-art RISC-V CPU IP line with competitive features

V commercially deployed in SoCsup to 5nm

Á Customers in APAC, EMEA, US

V References available 

Á MPWs and full-wafer production at the clients

V SoCvolumes in x100 000

V Project example: 60-coreSoC, based on Syntacore IP @7nm
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SCRxbaseline cores
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State-of-the art RISC-V CPU IP
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Baseline cores:

Å Clean-slate designs in 

System Verilog

Å Configurable and 

extensible

Å 100% compatible with 

major EDA flows
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SCR1 overview

Industry-grade compact MCU corefor deeply embedded applications 
and accelerator control

Á RV32I|E[MC] ISA

Á 2 to 4 stages pipeline

Á M-mode only

Á Optional configurable IPIC 

Á Optional integrated Debug Controller

Á Choices of the optional MUL/DIV unit

Á Open sourced under SHL (Apache 2.0 derivative) since 2017
Ğ Unrestrictedcommercial use allowed

Á High quality, silicon-proven freeMCU IP

Á In the top System Verilog Githubrepos  in the world
Ğ https://github.com/syntacore/scr1

Á Full collateral ɀ4" Ǫ ÖÅÒÉÆÉÃÁÔÉÏÎ ÓÕÉÔÅȟ 3$+ȟ ÓÐÅÃÓȟ 37ȣ

Á Best-effort support provided, commercial offered
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Open & 
free 

https://github.com/syntacore/scr1
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SCR1 overview cont
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*  Dhrystone 2.1, Coremark 1.0, GCC 8.1 BM from TCM

** -O3 -funroll-loops -fpeel-loops -fgcse-sm -fgcse-las -flto

Performance*, 
per MHz

DMIPS
-O2 1.28
-best** 1.89

Coremark-best** 2.95

Synthesis data:

Minimal RV32EC config: 11 kGates

Default RV32IMC config: 32 kGates

Range 10..40+ kGates

250+ MHz @ tsmc90lp {typical, 1.0V, +25C}

Whatôs new:
ÅExtensive user guide and quick start collateral

Åworks out-of-the-box in all major sims

ÅVerilator support

ÅMore tests/sample: RISC-V compliance, others

ÅTaped-out @several companies

ÅRegular talk at ORCONF

ÅUpdated and maintained
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SCR1 SDK

https://github.com/syntacore/scr1-sdk

Repository content:
Ğ docs - SDK documentation
Ğ fpga - SCR1 SDK FPGA projects
Ğ images - precompiledbinaryfiles
Ğ scr1 - SCR1 coresourcefiles
Ğ swɀsample SWprojects

Supported platforms:
Ğ DigilentArty and Nexys4 (Xilinx)

Ğ TerasicDE10-Lite and ArriaV GX starter (Intel)

Software:
Ğ Bootloader
Ğ Zephyr OS
Ğ Tests/sample apps
Ğ Pre-built GCC-based toolchain (Win/Linux)
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Fully open SDK designs + pre-build images

One of the easiest paths to start with 
RISC-V

Open 
& free 
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RV64 SCR7

Efficient mid-range application core
ĞRV64GCISA
ĞSMPup to 8, later 16 cores

ĞFlexible uarchtemplate, 10-12 stage pipeline
ĞInitial SCR7 configuration:
ÀDecode and dispatch up to two instructions per cycle
ÀOut-of-order issue of up to four micro-ops
ÀOut-of-order completion, in-order retirement

ĞM-, S- and U-modes
ĞVirtual memory support, full MMU, Linux
Ğ16-64KB L1, up to 2MB L2 cache with ECC
Ğ1.5 GHz+ @28nm
ĞAdvanced debug with JTAG i/f
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Performance*, 
per MHz

DMIPS
-O2 3.25

-best** 3.80

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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SCR7 SpecInt2017
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ÁGeomean+19.83% vs cortex a53
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Fully featured SW development suite

Stable IDE in production:
Á GCC 10.2

Á GNU Binutils2.31.0

Á Newlib3.0

Á GNU GDB 8.0.50

Á Open On-Chip Debugger 0.10.0

Á Eclipse 4.9.0

Hosts: Linux, Windows

Targets: BM, Linux (beta)

Also available:

Á LLVM 5.0

Á CompCert3.1

Á 3rd party vendors
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Simulators :
Á Qemu
Á Spike
Á 3rd party 

vendors

JTAG- based debug solutions:
Supports: Segger J- link , Olimex ARM- USB- OCD family, 
Digilink JTAG- HS2, more vendors soon


