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N NG-Ultra overview

NanoXplore

- Programmable Logic (PL)

- ~500K LUT&DFF

- 1344 DSP

- 32Mb DPRAM

- Up to 740 User I/O

- SpW & DDR2/3/4 & HSSL

- Radiation performances TID 50krads(Si)
- SEL and SEE immune

Processmg System (PS)
Rad-Hardened SoC/FPGA
« Quadcore ARM R52 @ 600MHz each
. Up to 4200 DMIPS
- 2MB eRAM with ECC
- 16 DMA channels
« FLASH TMR
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N.X

NanoXplore

E ultra

Rad-hard Microprocessor Subsystem

Debug & Trace

SoC Services

Mullichannel DA

VAT Mario

Chack & Resel

Erar Manager

Processing Unit

External Memory

[ DDR2/34 wi RS ]

ARM® ARM®

Cortex™-R52 Cortex™.-R52

FLASH

[Ecc | peon| [Ecc | peon~|

[ weu | FPU | [ veu | FPU |

CoreLink™ MNIC-400 Network Interconnect

FPGA Fabric

High Speed Connectivity General Connectivity

DSPs
» 19x24 Mull
+ Proacder

« 58 bits ALU

«  True Dual Parl
+ 48 Kb = 12.5 Gbps
= SpaceFibra

DPRAMs HSSL
« 3 Kb wEDAC
+ JESD204B

LUTs & DFFs

* ESisiream
] = SRIO

) [

= 1.2V 1o 1.8V v 18Vi033V
* SpW PHY —

*» DDR2/3/4 PHY

Complex 1/0 GPIO ‘

Rad-hard Programmable Logic




N NG-ULTRA SoC design Flow

NanoXplore

Programmable Logic (PL) Flow

User HDL files.

Creating project

i native.nym
Y

Impulse/NXpythen

STA analysis
Post-synthesiize

Final design netlist
vhd ar v]

+
Standard delay format
5

‘ nxb

STA analysis
Post-route

—

open0OCD

(ULTRA)

;l_l

— FPGA
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Processing System (PS) Flow

NX Builder

NX Embedded Tools

Trace32 OpenOCD




Software Development Kit (SDK)

NanoXplore



NX( System bootup and software stack

NanoXplore

Bootloaderl (BL1) ASW and/or
TCMA OS/Hypervisor

* Runon Core0 e Boot from Flash or Baremetal

¢ Boot from Flash or SpW EITOS _
SpW * Plateform init: ypervisor
e PLL default config PLL, DDR, TCM, eRAM,

e Load signed BL1 DDR
only SoC/FPGA

interfaces
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Casel Case2 Case3

Boot Loader (BL1)

Hardware

ARM ARM ARM ARM
Cortex Cortex Cortex Cortex
R52 R52 R52 R52

Programmable Logic




N> NG-Ultra Baremetal BSP Drivers

NanoXplore

[

.

ARM R52:
Crt0, ASM,
Float, MPU

\

7

%

J
\

Clock & Reset

o J

Qualified
Code

[E[Y

/

DDR & Reed
Solomon

Watchdog

J

~

Case 1l

SoC Monitor/

-

eRAM:
Padding,
scrubbing

-

System
Counter

Led & GPIO
bootmode

/

<

\

Bitstream
Manager

J

Cortex

Case2 Case3

i

Boot Loader (BL1)

Hardware

ARM ARM ARM
Cortex Cortex Cortex
R52 R52 R52 R52

ARM

Programmable Logic

https://gitlabext.nanoxplore.com/nx_sw_embedded/baremetal/bsps/ngultra_bsp/-/tree/main/drivers?ref type=heads
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NanoXplore

N Available applications and boot loader J

Casel Case2 Case3

- Test apps - Driver examples - Benchmarks . Loaders/init E

UART Test Flash BSP o
demo
GPIO LED Test DDR S Boot Loader (BL1)

Test DMA

Hardware

ARM ARM ARM ARM
Cortex Cortex Cortex Cortex
R52 R52 R52 R52

Test GIC

Programmable Logic

https://gitlabext.nanoxplore.com/nx_sw_embedded/baremetal/bsps/ngultra_bsp/-/tree/main/apps?ref_type=heads
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NX Supported OS J

Casel Case2 Case3

Open-source OS ﬂ

i‘ ) supported by [l E‘ZE'N‘E!\%%&
Zephyr' Project

Boot Loader (BL1)

Proprietary OS

®
provided by 'y 9GO
I EMBEDDING INNOVATIONS Hardware

ARM ARM ARM ARM

f P Cortex Cortex Cortex Cortex
M P U O r R52 R52 R52 R52
Programmable Logic

https://www.sysgo.com/pikeos-for-mpu
https://github.com/zephyrproject-rtos/zephyr/pull /46468
https://www.fentiss.com/xtratum/#
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https://www.sysgo.com/pikeos-for-mpu

N\( Supported Hypervisor J

Casel Case2 Case3
- Proprietary Hypervisor

Hypervisor

Boot Loader (BL1)

BootROM (BLO)
MMU-le

Hardware

ARM ARM ARM ARM
Cortex Cortex Cortex Cortex

Provided by R52 R52 R52 R52

fe n t I SS Programmable Logic

HARDWARE

https://www.sysgo.com/pikeos-for-mpu
https://github.com/zephyrproject-rtos/zephyr/pull/46468
https://www.fentiss.com/xtratum/#

© 2024 Nanoxplore SAS Company Confidential


https://www.sysgo.com/pikeos-for-mpu

NX( NX builder features

NanoXplore

- Simplify the Makefiles and compile options
- Support of GCC and armclang toolchains

- ARM and Host targets ( for HW mocking or _
code coverage) Options

- Flexible linker script for different memory
destinations

Target MEM

NX Builder

- Conditional compilation per feature

options

Executable

https://gitlabext.nanoxplore.com/nx_sw_embedded/baremetal/nxbuilder
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NX embedded tools

NanoXplore



N NX Embedded Tools

NanoXplore

 Nx_embedded_tools is a tool suite to boost your productivity

* |t supports both Lauterbach and OpenOCD back-ends using the
same Python scrips:
Bitstream loader
Flash programmer
BL1 signer
Memory dumper using DAP (Debug Access Port)
Debugging facilities:
o Lauterbach (Debug & Trace)
o OpenOCD support
Read temperature sensor

LAUTERBACH/‘
DEVELOPMENT TOOLS

Moo OpenOCD
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NX NG_ULTRA hardware and debug interfaces

NanoXplore

- Mictor + FTDI cable - Mictor + Lauterbach

- JTAG-Mictor adapter required - HE10-Mictor adapter required

- Based open-source tools - Proprietary Lauterbach solution
- OpenOCD, GDB - Debug Cable

« T32 GUI tool
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ANGIE connector + cable

NX ANGIE cable required
Supported nxembeddedtools
Required for using NxScope




N Lauterbach solution

NanoXplore

GUI for debugging and trace
+ Launching applications
« Dumping registers
« Profiling

Lauterbach scripts
« Script to load apps from ngultra_bsp
+ Script to load a bitstream
+ Script to program the flash
- Demo script for trace and debug features

LAUTERBAC 1‘
DEVELOPMENT TOOLS

https://gitlabext.nanoxplore.com/nx_sw_embedded/ngultra_debug/ngultra_t32/
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TRACE32 PowerView for ARM
File Edit View Var Break Run CPU Misc Trace Perf Cov NG-ULTRA Window Help

M B A 43 ¢ ¢ » 1m0 2?2 K @ =2 OB OB O & & & @
B::CD.PEDIT /home/ilopes/Soft/ngultra_bsp/ext/ngultra_debug/t32/app/single_core_app.cmm — U x
BHSetup P Save FFSaveAs. [FHQuit FFind 9 O q t; Do #Debug P Config
do ~~~~/../common/ngultra.cmm

;Data.LOAD.ELf ~~~~/../../../../apps/bsp_demo/out/bsp_demo.elf
; Data.LOAD.ELf - o ../../apps/memtest/out/memtest_ddr.elf
; Data.LOAD.ELf - ./apps/multicore_binary/out/multicore_binary.elf
; Data.LOAD.ELf - ./apps/stress_ddr/out/stress_ddr.elf
; Data.LOAD.ELf - /../apps/test_bootmode/out/test_bootmode.elf
; Data.LOAD.ELf - ..,..ﬁapp:f est_dma/out/test_dma.elf
Data.LOAD.ELT - N ../apps/test flash/out/test flash.elf
Data.LOAD.ELf ====I f f f fappsftest led/test led.elf
; Data.LOAD.ELf - oo/ /apps/test_ngultra_init/out/test _ngultra_init.elf
; Data.LOAD.ELf - ../ ./apps/print/out/print.elf
; Data.LOAD.EVf ~~~~/../../../../apps/test| soc_monitor/out/test soc monitor.elf

WD 00 O U e L R

Break.RESet
Break

enddo

components trace Data i SYStem

HR:03000000 \\test_led\Global\_el2_vector_table

i

&

NanoXplore



Documentation

NanoXplore
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N Documentations

NanoXplore

Several documentations are available in addition to those slides:

Baremetal BSP:
« A Welcome guide (README) to load a simple application bitstream on top of ngultra_bsp
- A README for complex apps in ngultra_bsp/apps/<app_name>
- A doxygen doc in ngultra_bsp/doc

nx_embedded_tools:

« A README for setup and command usage
« Read the doc in docs/build/html

Nanoxplore Wiki

+ Release note
« Testreport

« gcov report (open-source code coverage)

Link: https://nanoxplore-wiki.atlassian.net/wiki/spaces/NAN/pages/246546703/NG-ULTRA+SDK
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Summary

NanoXplore
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- Generic build system for embedded software
o Including Makefiles and generation instructions
o Generic linker script

o Flash, Clock & Reset, DMA, DDR, UART, eRAM, GIC...

o ARM R52 init (crt0, handler, MPUs, stack...)
o HAL and Helpers

Trace32 OpenOCD

NG-ULTRA BSP
L

- Example applications & demo
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NX Thank you

NanoXplore
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