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Cost stack Industry influence Summary 1,200
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SiFive Freedom SDK
—  GCC + BinUtils
SiFive Freedom Studio
—  Freedom SDK, Eclipse CDT, GNU MCU Eclipse, pre-built GCC, and OpenOCD
—  Built on Open Source technology
SEGGER
—  SEGGER JLINK for Debug and Production Flash Programming
—  Embedded Studio for RISC-V — IDE, toolchain, debugger
Lauterbach
—  Lauterbach TRACE32 for silicon bring up and debug
UltraSoC
— IP and tooling supporting SiFive instruction trace
IAR
—  |IAR Embedded Workbench with SiFive support in development
Embedded Operating Systems
—  RT-Thread
—  Express Logic — Thread X
—  ZephyrOS

— Micrium - uCOS “A’

o nor Zephyr”

Rich Operating Systems
— Debian Linux
— Fedora Linux
—  SylixOS

ee"\
RT-Thread
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& RISC-V + Hardware Acceleration - — Kendryte K210

Kendryte K210

DMA CPU 6PI0 Process 28nm
DVP UART
RISC-V RISC-V RISC-V Core Dual-Core 64bit@400MHz, w/FPU
JTAG 64bit 64bit SPI
FPU FPU
AES RTC KPU KPU 1.0, 64KLU@400MHz
0TP 125 e 2 QVGA@60fps/VGA@30fps, Unlimited ROI, SCHf
v A Tiny YOLO V2, MobileNet V1
KPU 12C
ST == , L=
FPIOA CNN Accelerator AT e XRFSEEE W KRS, o TR AMINDSP
Timer
FFTRELEINIE  64/128/256/512 KiFFT
PWM
APU hnag AES, SHA256
SRAM FFT WDT
Audio Accelerator
@ AH‘E%’& TensorFLow, Keras, Darknet
> SHA256
.'-U'_-) TP RS SDK/HDK
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May 14, 2019

PowerVR GPU and NNA
available on SiFive platform

Imagination Technologies joins SiFive's DesignShare Ecosystem, Enabling RISC-V

users to access industry-leading IP

London, UK and San Mateo, California - 13th May 2019 - Imagination
Technologies announces that it has joined SiFive's DesignShare ecosystemn,
giving system designers easy access to its industry-leading PowerVR GPU and
neural network accelerator (NMA) IP cores. The PowerVR GPU will be the first
fully-featured GPU supporting the Vulkan® applications programming interface
{API) available via the DesignShare ecosystem.

DesignShare reduces the upfront costs of acquiring IP for System-on-Chip (SoC)
prototyping. Imagination's PowerVR Series8XE GPU and PowerVR Series3NX
NMA IP will be available for customers to use in their DesignShare SoCs, with the
expectation of further Imagination IP being made available in the future to meet
market demand. PowerVR's integrated GPU and NMNA software stack will enable
customers to achieve the very best performance and flexibility. The PowerVR
software has been designed to work with all processor architectures, including
the rapidly-growing, open-standard RISC-V that is at the heart of the SiFive
DesignShare ecosystem.
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Imagination PowerVR Series8XE GPULIK
Series3NX NNA P \SiFive DesignShare

Program

SiFiveRIEL & RlIs AFREFEZEHMKrste Asanovic
HISESFRATIRISC-VIEEATHTS FRR:
"GPUSIRRIE ML SIEERDY, KRS
ImaginationES5&KI&1E. Hin LEBHM
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&  SiFive RISC-V CPU Product Map

F___________1

32-bit embedded cores | 64-bit embedded cores | 64-bit application cores
ECores mcu, edge computing, I S Cores storage, AR/VR, machine U Cores | Linux, datacenter, network
Al loT learning | baseband
! |
| :
7 Series E7 Series S7 Series | U7 Series
Highest > E76-MC Compare to Cortex-M7 | » §76-MC No 64-bit Cortex equwalcml > U74-MC Compare to Cortex-A55 MP4
performance: Quad-core 32-bit embedded processor | Quad-core 64-bit embedded processor Multicore: four U74 cores and one S76 core
8-stage, dual-issue |
superscalar pipeline 3 E76 Compare to Cortex-M7 | 876 No 64-bit Cortex equivalenl' > U74 Compare to Cortex-A55
igh performance 32-bit embedded core igh-performance it embedded core igh performance LInux-capable processor
High perf 32-bi bedded | High-perf 64-bi bedded High perf LI pable p
: |
Efficient > E34 Compare to Cortex-RSF ! > S54 No 64-bit Cortex equivaleml > U54-MC Compare to Cortex-A53
performancf. E31 features + single-precision floating point | s51 features + single-precision floating point]  Multicore application processor with four U54
5-6-stage, single- I cores and one S76 core
issue pipeline > E31 Compare to Cortex-R5 3 g51 No 64-bit Cortex equivalent |

Balanced performance and efficiency

|

|
CCTE: ETT R

|

|

Low-power 64-bit MCU core | > U54 Compare to Cortex-AS3
Linux-capable application processor

:O;'::i;:.m > E24 Compare to Cortex-M4F ; > S21 No 64-bit Cortex equwalent
P C E21 + single-precision floating point Area-efficient 64-bit MCU core

2-3-stage, single- I

issue pipeline > E21 Compare to Cortex-M4 _———mmmmmemesm-

E20 + User Mode, Atomics, Multiply, TIM

SiFive

> E20 Compare to Cortex-MO+

16 - Our smallest, most efficient core
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@ CoreDesigner  PREVIEW

01. Design

ES5 Series

Bedford Falls

S i I I C
Modes & ISA
Bedford Falls Core Complex
[ ] Modes & ISA

r E5 SERIES CORE RV64IMAFDC Front Port
X4
Des I n e ’ Mmmnem'userMme ‘
Muitiply (Pipelined) « Atomics « FP
SEOE = 16 Local Interrupts « 2 Perf Counters it

28 BTB Entries « 512 BHT Entries

IP Customization and s -

Physical Memery Protection
8 Regions

Push-Button Configuration o

Branch Prediction ' S Instr Cache Data TIM
Performance 16KIB - 2-way 64KIB

4CYCLE PIPELINED
JTAG Debug PLIC

4 HW Breakpoints 7 Priority Levels
DMA 255 Global Int.
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01. Design

Freedom Unleashed SoC

IP Library

se Locked Loop
OMHz obs

Al ACCELERATOR

nvIDIA

NVIDIA NVDLA (Deep
Learning Accelerator)
DIA Deep Learning

CONFIGURABLE LOGIC
ft

Flex Logix EFLX-2.5K
Embedded FPGA

HIGH SPEED INTERFACE

mobivesl

Mobivell GPEX PCI-Express
4.0 Controller

Mastering Subsystems
Gigabit
Ethernet Media
Access Control

Foundational Blocks

Crystal
Oscillator

Phase Locked
Loop

SiFive
Clock/Reset
Control

B3 chipDesigner  erevew

54
Core Gomplex 600 MHz

U54 Core

BUS MATRIX

L2 Cache

Memory Subsystem

DDR3/3L/4
Controlier

»

Peripherals

Pulse Width
Modulation
Peripheral

SPI Peripheral

QSPl Interface
Peripheral

GPIO
Controller

Corigine USB
31Controller

SiFive
MaskROM

Chip Details

Platform: Freedom Unleashed
Process: TSMC 28nm
Base Design: Application Processor

Chip Settings

CPU Clock: 600 MHz

ering Bus Clock Ratio

24 31
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