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& silicon At The Speed Of Software

O

RISC-V

SiFive

SiFive’s founders are the same UC Berkeley professor and PhDs who invented and have been
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@ SiFive in a nutshell
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Massive Growth in Devices & Data
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&  Compute Needs Are Changing
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Based on SPECIntCPU. Source: John Hennessy and David Patterson,
Computer Architecture: A Quantitative Approach, 6/e. 2018

e.5.; machine learning But, CPUs are not getting faster!

SiFive

Source: Medium, Entering the world of Machine Learning
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@ Hardware Trends: Custom Hardware To The Rescue!
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Custom Chips But, custom chip development
(e.g., Google TPU) costs are too high!
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&  Embedding Intelligence: From the Edge to the Cloud
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64-bit Embedded Processors
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32-bit Embedded Processors
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SiFive Core IP RISC-V Configurable Cores

32-bit embedded cores
MCU, edge computing,
Al, loT

ECores

64-bit embedded cores
Storage, AR/VR, machine
learning

S Cores

64-bit application cores
Linux, datacenter, network
baseband

U Cores

Highest
performance:
8-stage, dual-issue
superscalar pipeline

> E76-MC Compare to Cortex-M7
Quad-core 32-bit embedded processor

> E76 Compare to Cortex-M7
High performance 32-bit embedded core

> §76-MC No 64-bit Cortex equivalent
Quad-core 64-bit embedded processor

> S§76 No 64-bit Cortex equivaldnt
High-performance 64-bit emibe 1d2d 2cre

> U74-MC Compare to Cortex-A55 MP4
Multico e fci'r U74 cores and one S76 core

> C74 Compare to Cortex-A55
High performance Linux-capable processor

Efficient
performance:
5-6-stage, single-
issue pipeline

> E34 Compare to Cortex-R5F.
E31 features + single-precision floating L oint

> E31 (ompaye toCartex-R5
Balanced pziiermance and efiiciency
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2- 3-stage, single-
issue pipeline

> E24 Compare to Cortex-M4F
E21 + single-precision floating point

> E21 Compare to Cortex-M4
E20 + User Mode, Atomics, Multiply, TIM

> E20 Compare to Cortex-MO+
Our smallest, most efficient core

> S°4 No 64-bit Cortex equivalent
351 features + single-precision floating point

> S51 No 64-bit Cortex equivalent
Low-power 64-bit MCU core

> S21 No 64-bit Cortex equivalent
Area-efficient 64-bit MCU core

> U54-MC Compare to Cortex-A53
Multicore application processor with four U54
cores and one S76 core

> US54 Compare to Cortex-A53
Linux-capable application processor



SiFive

©

SiFive Cloud Services

e SiFive Core Designer

e (Click to configure a RISC-V Core!
e RTLdownload in 24hrs!

e Core IP configured to your needs!
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Modes & ISA
On-Chip Memory
Ports

Security

Debug

Interrupts

Design For Test
Power Management

Branch Prediction

U7 Serles

U7 Series +

Modes & ISA
U7 Series Core Complex

U7 SERIES CORE 1Core RVE
Number of Cores
Machine Mode - User Mode

n 2 3] 4 5 [ 7 ] Multiply - Atomics - FP (F & D)
D | | | | No SCIE - O Local Interrupts
- +
Pert. Optimized Branch Prediction
Privi

Clock Gating PMP & Regions

~ Machine Mode @

Instruc. Cache Data Cache
User Mode 32 KiB - 8-way 32KiB « 8-way

|SP ExIFaI ns No Instruction Trace + 2 Perf Co
'v] Multiply (M Extension) @ Debug Module PLIC
+~  Atomics (A Extension) @ JTAG - SBA 7 Priority Levels
. . 2 HW Breakpoints 127 Global Int.
Floating Point @ 0 Ext Triggers
No FP Single FP (F) Double FP (F & D)

Base: U74 Standard Core (4

Extensions

D SiFive Custom Instruction Extension (SCIE) @

On-Chip Memory —

Review

Front Port
64-bit AXI4

System Port
64-bit AXI4

Peripheral Port
B4-bit AXI4

Memory Port
128-bit AX14

L2 Cache
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SiFive

Quarterly updates

e SiFive delivers IP and product updates
on a quarterly basis

e Q3 Updateincludes Nexus 5001 trace

encoders

e SiFive Freedom Studio supp

e QOpen Source RISC-V Trace D
now on github
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= int other_main(int ha:

305] (1] Scurce: long control_base = _metal
s002e8:

Fefaze2s

fecaz7sy

et rem s
me 1lock take(fay_lock)

sts(hart 8 1)
Plugistéod;

& \ckin_count 4= 1;

setal_lock_give(Smy_lock);

while(checkin_couat T= num_harts) ;

et other) 3

whilel

ol

_driver_sifive_uarte_control_base(uart);
= )

35, -20(

] File: freedon-metal/src/drivers/sifive_uartd.c:36
] Source: return I((WART_REGH(METAL S)
25402

E_UARTE_TXDATA) & WART_TXFULL));
a5,-20(s9)

= 25,6(25)

</drivers/sifive_uartd.c:36

retarn | REGU(METAL_SIFIVE_UARTE_DDATA) & WART_TXFULL));
s0402ede: 577793 not a5,05
sote2e52: s srli asiaseaf
a402e5a; efe7eren i as.e5,255
File: freedon-metal/src/drivers/sifive_uarte.c:a7
Scurce: }
sasezess: ss1e i~
e 2 I ro,44(5p)
prorese sa2 I <,48(sp)
preree 615 i sp.sp.as
Files sre/mslticore-hello.c:59
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] sosee: teanzezs o 2e,-20(s8)
[019333] Tnfo: End of trace file I
in(hartid);
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@ Learn More - SIFIVE.COM

e HiFive Unleashed

— Quad Core Linux Capable CPU
— Available via CrowdSupply

e SiFive World Tour
— 50-City Tour
— SiFiveTechSymposium.com

SiFive
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SiFive

SiFive Commercial Success

HWFADU

Deterministic, Coherent CPU Cluster

A
~ Il
Performance/Event Counters
128K Boot Flash : { /
RISC RISC
RVBAIMAC RVB4GC
Secure Boot Monitor Core Quad Core * Instruction Trace
« AXI Bus Monitors
* 50 Break Points
« Fabric Logic Manitor
» SmariDebug
« Debug Locks
Deterministic L2 Mer ory “ubs item —— Coherent Switch
DD 44 IDR Controller AMBA Switch with Memory Pr and QoS
l T 0
DDRIO PHY —_—
Low Power
PolarFire™ FPGA
Architecture

& Microsemi

a A8\ MicrocHIP company
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SoC security best practices

‘ Avoid fragmented
V security solutions

IE! Get rid of legacy security

’ Get a Root-of-Trust

@ Improve auditability



& RISC-V SoC needs more security
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Scalable Enhanced Finergrained System level
architecture isolation controls security

SiFive
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Silicon At The Speed Of Software

D

Linley Fall
Processor
Conference 2019

Santa Clara, CA., USA

October 23 & 24th

Q‘?\?‘

Join SiFive CTO, Yunsup Lee, and Security Director, Dany Nativel, for the latest innovations
and updates on SiFive architectures!



