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M.;Rs\m.p First Thursday’s

May 2 - Webinar 1: Discover Renode for PolarFire™ SoC Design and Debug

June 6 - Webinar 2: How to Get Started with Renode for PolarFire SoC

July 4 - Webinar 3: Learn to Debug a Bare-Metal PolarFire SoC Application with Renode
Aug. 1 - Webinar 4: Tips and Tricks for Even Easier PolarFire SoC Debug with Renode
Sept. 5 - Webinar 5: Add and Debug PolarFire SoC Peripherals with Renode

Oct. 3 - Webinar 6: Intro to PolarFire SoC MSS Configuration and Software Flow
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PolarFire SoC Introduction

Session 1: Discover Renode for Design and Debuqg




@ Enabling Purpose-Built, Real-Time
MiCROCHIP Low Power Systems

Imaging and Machine Collaborative Robots
Learning

o Secure Communications and s
Industrial 10T Portable Embedded Systems Drones and UAVs
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MICROCHIP PolarFire SoC Summary

o Award Winning PolarFire FPGA Features
e 30— 50 percent lower power
o Defense grade security
o Exceptional reliability
e Smallest form factors — 11x11, 16x16, 19x19

« Hardened RISC-V Microprocessor Subsystem
e Linux® and real time in a deterministic, coherent CPU cluster ®
e 30— 50 percent lower power : 4 RISC
e Defense grade secure boot
e Spectre and Meltdown immune
e SECDED on all memories




AN RISC-V Enabled
MicROCHIP Innovation Platform

Deterministic, Coherent CPU Cluster

e Freedom to Innovate in: o
e Linux and real-time

Performance / Event

e Thermal and power constrained systems </ X/ Counters
 Securely connected loT systems —— )| mscy mi=C S —
« High-rel safety critical systems Secure Boo Mentor Core Quad Core - 50 Broak Ponts.
| oot Mt
Deterministic L2 Memory Subsystem —— Coherent Switch * Debug Locks
DDR4/LPDDR4 Controller — AMBA Switch with Memory Protection and QoS
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Low Power |

PolarFire” FPGA
ultra @ Architecture

PolarFire SoC Architecture




R\ Freedom to Start Software
MICROCHIP Development

SoftConsole R‘E N O DE

GDB
Firmware Sample
Catalog Projects
Compiler Rebor  henede .
I !

Eclipse IDE Design Flow

Debugger @ ¢
Tests with various Commit code
configurations
ests pass?

o Free rapid software development and debug T """""" -
capabilities without hardware 1
e Complete PolarFire SoC processor subsystem BE RE]
mo d e I e I Cn denes sorg
e Available now
) antmicro B
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MICROCHIE Introduction to Antmicro

« Mi-V Ecosystem Partner
e Embedded systems design and creation
e Open source software, tools and hardware

: ff;) antmicro Mi
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Continuous Integration Based Development
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By: e al'lllT‘II(lO Renode - a new approach to complex embedded systems development
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Layer #3 : Complex System
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Renode - a new approach to complex embedded systems development
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Layer #2 : The Device

Sensor = LCD LED
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Renode - a new approach to complex embedded systems development
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Layer #1 : System-on-Chip

CAN Ethernet RAM
o )@ e )
12C UART
CPU
i:] / —— US54 RV64GC /
Core
SPI —— ES51 RV64IMAC use
Core
0
Y V4
PCle Flash

oy Qantmicro

Renode - a new approach to complex embedded systems development
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PolarFire SoC FPGA Architecture
“Enabling the Freedom to Innovate”
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Previously - a USD 3000 development platform
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Now - Renode, a free and open source framework
that’s in your PC (or server)

Get Renode™ for:

Debian
Linux, (.deb)
)

Download

mac0S Windows

Download Download
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Renode - C] x

File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help

X < Q Y I = = B e @ EE

~| Expression... *

Source Destination Protocol Length Info

5 Ack
45 5678 8765 Len=4
45 5678 - 8765 Len=4
5 Ack

5 ACK

5 5678 — B765 Len=4
5 Ack
5
5

7 RPL Control (DODAG Information Object)
B765 - 5678 Len=4

.1211 [DEBUG] client ding fra : OxB OxCD OxAB @xl
6 @ axe a»

B Bx@ 0xB ex6é

» Frame 95: 45 bytes on wire (368 bits), 45 bytes captured (360 bits) on interface @
» IEEE 8082.15.4 Data, Dst: 90:00:90:90:00:00:60:02, Src: 59:909:00:60:00:009:90:601
b GLOWPAR
» Internet Protocol Version 6, Src: ::200:9:8:1, Dst: ::208:0:8:2
» User Datagram Protocol, Src Port: 5678, Dst Port: 8765
« Data (4 bytes)
Data: 05000000
[Length: 4]

61 dc Ba cd ab B2 B2 90 ©9 60 B8 GO PO @1 BE 8.
60 60 6O 60 60 Te 7 00 o3 06 03 60 £ 00 00 60
T8 16 2e 22 3d c4 66 85 €0 00 09 do 57

Frame (45 bytes) Decompressed 6LoWPAN IPHC (60 bytes)
¥ Ready to load or capture Packets: 96 - Displayed: 96 {100.0%)  Profile: Default



L6117 [DEBUG]
:56.0117 [DEBUG]
.8119 [DEBUG]
[DEBUG]

[DEBUG]

[DEBUG]

[DEBUG]

[DEBUG]

[DEBUG]

: Clear
disabled.

to 8x1C,

value

nk 1.

bank 1,

bits

to clear:

Zephyr HTTP Server

€ (0192022

Zephyr HTTP Server - Mozilla Firefox

It Works!

Temperature: 37.000

A& 7B F 1050

we ¥ & O
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PFSoC Support Highlights

o Interfaces for connection with multiple
external elements

o Helps explore the flexibility of Renode

PCle | usB ‘

oy Qantmicro

Renode - a new approach to complex embedded systems development
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SoftConsole Integration

Standard IDE, comes bundled
Linux and Windows®

Examine the entire system as
you're developing code

New and exciting abilities

e Qantmicro

®ovin
{5 Project Exploser 1]

Adimaf-ragtracer-ua A

w (2 mas_gpie
W ers_gpe_regeh

pre-bhinky hart) Attach

P T

iF{@ == goio_nusber
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#8l deiimokisofoneol [otoue] 1: WriteUIntd2 to xad |
61: WriteuIntd2 to
e~ linky haetl Batach-to [pEBUS ]| s,—.-; MriteUInt32 to BxaB (Clearfe
[0£0U6] gpiol: wWriteynt ..
[otoue] gpict: Writeuinti2 to @
[DERUG] g EelTnt3? to
WriteUIntdZ to dwad (SetReglster), value

[oeBUG] gpicl: wWriteUInt32 to #xAd (SetRegister), ue

[T E LR S S NNy

onfiglGPID_TypeDef®, mss_gpic
WSS GPIO_set_cutput{GRYO._TypeDel", mas_gp

)] el
GRID_TypeDef”
_TypeDel”, m:

seneral Regriters
o 00

GeB005104

26530

el

Laursching pae-blinky Stattach: (100%) [N

Renode - a new approach to complex embedded systems development
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SoftConsole Integration

e Renode is extremely
extendible

e Debug, tracing, visualization -
we have all the data

oy Qantmicro

Resclution: 256 x 256 (AGEXESES)  Cursor position:

Framerate: 4 fps |20 % 120 (NGOXBODE)  Cursor position: unknown  Frir] Resclution: 120 x 120 (RGBX0003} G
= - -

SClworkspace.axa... | (i Peripherals - Pe... | = IVideo : mc — K., Rencde — machine-0sysh... || machine-0isysh... [~ m:

Renode - a new approach to complex embedded systems development




antmicro@renode-dell: ~/renode-hqg-master/renode = o x

File Edit Search Terminal

Execute Command
Test IT Uart Is Idle
rrupts On i 0 dges

-interrupt-blinky-gpio interrupts-edge both.elf-s 134
${UART}

Create Terminal Tester

Start Emulation

Wait For Line On Uart
Wait For Line On Uart

CoreTIMER and ternal Interrupt Example.
Observe the LEDs blinking on the board. The LED patterns changes every)
Test If Uart Is Idle 5
cute Command

For Line On Uart

sysbus.gpiolnputs.user
GPIOD1

switch 8 Toggle

mand
Line On

sysbus.gpioInputs.user s

Uart GPID1

sh tests/platforms/MiV/MiV. robot
Preparing s
ting
GULLFGT I

Should

Should

A Test Suite Test Log x |+

3

i) | file://fhome/antmicro/frenod e-hg-masterfrenodefoutput/tests/log.k

Test Suite Test Log

Test Statistics

Total Statistics ¢ Tolal ¢+ Pass ¢
Critical Tesls 9 3
All Teslis 9 9
Statistics by Tag + Total = Pass 3
Mo Tags
Slatistics by Suite ¢ Tolal ¢+ Pass ¢
Test Suite 2 3

Test Execution Log

Test Sulte
Full Name:
HotSpot Action:

Test Suite

Source: home/antmicro/renode-ha-ma: renode/teste plationm
Start/ End / Elapsed: 20180430 14:18:02.710 / 20180430 14:19:11.989 / 00:01:09.279
Status: 9 critical test, 9 passed,
9 test total, 9 passed,
* o keywads . Setup
+ mrod-keywads . Teardown
+ Should Blink Led Using Systick
+ Should Blink Led Using CoreTimer
+ Should Run FreeATOS Sample
+ Should Run LiteOS Port Sample
* Should Generate Interrupts On Gplo Rising Edge
# Should Generale Interrupls On Gpio Falling Edge
=] Should Generate Interrupts On Gplo Both Edges
Full Name: Test Sulte.Should Generate Interrupts On Gplo Both Edges
Start / End / Elapsed: 20180430 14:18:49.106 / 20180430 14:18:54.380 / 00:00:05.274
Status: (critical)
+ remas. Reset Emulation
+ Create Machine riscv-interrupt-blinky-gpio_interrupts-edge_both elf-s_134928-

d90257019112b2133¢1631952a37%¢ 1 bebdld3To

Fall

Fall

Fall

wBa ¥+ A& 09 H =

REFPORT
2 2

20180430 14:19:12 GMT+02:00

Elapsed ¢
00:01:08
00:01:08

Elapsed =

Elapsed ¢
00:01:09

30 seconds a0

Pass / Fall

Pass | Fall

Pass / Fall




dwojciechowski d-Antmicro: ~/Documents/test/renode-hg/renode

R%node - Verilator integration 0 ~

cpu: CPU.RiscV32 @ sysbus

cpuType: "rv32g”

privilegeArchitecture: PrivilegeArchitecture.Privi_e69
clint: clint

[6e-3] -> cpug[8-11]
numberofSources: 31
prioritiesEnabled : false

- plic: IRQControllers.PlatformLevelInterruptController @ sysbus ©x4eoo08e8
I/ Power/Reset/Clock/Interrupt
clint: IRQControllers.CoreLevellnterruptor @ sysbus @x44000800
B frequency: 66000800
[e, 1] -> cpug[3, 7]
> ram: Memory.MappedMemory @ sysbus Ox6o008080
size: Ox06400000

filerat .fre e ilator-integratio amples/uartlite/uartiite”
frequenc i

limit: 18008

. -_} bl ‘D 0:28 1128 Scroll for details @u

w

oL
Tr



"%ﬁbde - Verilator integration

I'm

I'm

I'm

I'm

-

I'm

I'm

®

I'm

I'm

I'm

B

— 1

I'm

I'm

I'm

- I'm

I'm

- ﬂﬁ‘ I'm
3 I'm alive! co

o 11:12:39,1782
bt 11:12:39.1792
11:12:39.1802

11:12:39.1814
11:12:39.1825
11:12:39.1838
11:12:39.1847
11:12:39.1856
11:12:39.1865
11:12:39.1874
11:12:39.1883
11:12:39.1893
11:12:39.1983
11:12:39,1912
11:12:39.1920
11:12:39,1936
11:12:39.1938
11:12:39.1951
11:12:39.1966
11:12:35.1976
11:12:39.1985
11:12:39.1994
11:12:39.20865
11:12:39.2015
11:12:39.20825
11:12:39.2034
11:12:39.2044
11:12:39.2056
11:12:39.2067
1

I-ll 1

o i

LOERLIG]

alive! counter = 246
alive! counter = 247
alive! counter = 248
alive! counter = 249
alive! counter = 258
alive! counter = 251
alive! counter = 252
alive! counter = 253
alive! counter = 254
alive! counter = 255
alive! counter = 256
alive! counter = 257
alive! counter = 258
alive! counter = 259
alive! counter = 268
alive! counter = 261
alive! counter = 262
alive! counter = 253
alive! counter = 264
alive! counter = 265

[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG
[pEBUG
[DEBUG
[DEBUG]
[DEBUG]
[DEBUG
[DEBUG
[DEBUG
[DEBUG]
[DEBUG]
[DEBUG
[DEBUG
[DEBUG
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]
[DEBUG]

[DEBUG]
0:51/

uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarte:
uarto:
uarte:
uarte:
uarte:
uarte:
uarto:
uarte:
uarte:
uarte:
uarte:
uarte:
uvarte:
uarte:
uarto:

LALtO.

uarto:

1:28

uartlite:sysbus.uarto - o @

Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Hrite
Write
Write
Write
Write
Write

Moite 61 to addcess 4

Write

181 to address 4
114 to address 4
32 to address
61 to address
32 to address
56 to address
54 to address
52 to address
13 to address
16 to address
73 to address
39 to address
169 to address 4
32 to address 4

97 to address 4

1868 to address 4
185 to address 4
118 to address 4
101 to address 4
33 to address 4
32 to address 4
99 to address 4
111 to address

117 to address

110 to address

116 to address

181 to address

114 to address

32 to address 4

bbb obbsSEL

Bh A Ls S

32 to address 4

e

Scroll for details

R=NODZ="
Renode, version 1,6.1.19578 (8c9f17cB8-281901891537)

s @tests/platforms/verilated/scripts/uartlite.resc
(uartlite)

El S
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MICROCHIP Summary

.- PolarFire SoC for purpose-built, real-time, low power systems
. Get started today by downloading SoftConsole v6.0

- Use the Renode rapid development framework to build software
Including real, end-user applications

. Visit www.microsemi.com/mi-v for complete Renode webinar
series details, and recordings

. See you June 6" on WebEXx, June 12-14 @ RISC-V Workshop
Zurich

26


http://www.microsemi.com/mi-v
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