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Introduction
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NX Products – Overview

• Companion chip • Payload

• Platform
• Payload

• Platform

• Sensor control

• Power control loop

Low-End FPGA

35kLUTs/32kDFFs

3Mb RAM

112 DSP

No HSSL

No Hard IP Processor       

High-End FPGA

537kLUTs/505kDFFs

32Mb RAM

1344 DSP

32x HSSL 12G

Quad-core ARM-R52 (SoC) 

Mid-End FPGA

290kLUTs/273kDFFs

21Mb RAM

896 DSP

16x HSSL 12G

ADC/DAC

ESCC9000 qualified
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User Resources 
NX Tools

Third-Party Tools

NX Output Files

NX Builder

NG-ULTRA SDK 

NG-ULTRA BSP

OpenOCDTrace32

DRIVER APPSARM 
init

NX Embedded 
Tools

FLASH

NX Design Suite – Overview

Complete solution
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Graphical User Interface
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Impulse 23.5

To launch the design flow, you can:

• Use GUI

• Use NXpython (Python based tool)

The steps before launching the design flow:

• Create and configure a new project

• Add source files

• Set tool options (Synthesis, Place, Route & Bitstream 

Generation)

• Add constraints (IOs, timings, placement)
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Create New Project

To create a project from scratch:

• Create new project

• Provide a project name

• Specify project path
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Add files

• Add source files

• Specify top cell name

• Specify top cell library
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Add Constraints

For timing constraints, SDC 

or Python file (NXDC) is 

used.

For more details => https://nanoxplore-wiki.atlassian.net/wiki/spaces/NAN/pages/357467312/NxDesignSuite+23.5+STA

https://nanoxplore-wiki.atlassian.net/wiki/spaces/NAN/pages/357467312/NxDesignSuite+23.5+STA
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Select Devices

In addition to the device selection, the package can be specified.
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First step into Impulse

This window appears when project settings have been done.

Then you can launch the full flow or a step of the flow.
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Widgets – Files and Hierarchy

Hierarchy Project information is generated once the synthesis has been done.
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Widgets – Flow Navigator & Reports

Flow Navigator
Reports
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Widgets

You can « Edit files » in Impulse
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Widgets

In Python Console you 

can:

• Launch NXpython 

commands 

• Execute a NXpython 

script

In Messages field you 

can check at each step 

generated:

• Information

• Warnings

• Errors 
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Widgets

On Impulse interface, the widgets on the left gives you access to: 

• Project Settings

• NXcore IP Catalog

• IOs Configuration

• STA Constraints Editor

• Floorplan Viewer

• STA Manager



© 2024 Nanoxplore SAS Company Confidential© 2024 Nanoxplore SAS Company Confidential

Project Settings

Depending on the step in the flow, it is possible to modify the project settings

• Update options

• Add generic parameters
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IP Catalog for NG-ULTRA

The IP Catalog shows the list of IPs available for a specific device.

In this case the device concerned is NG-ULTRA.
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IO Editor

Depending on the step in the flow, you can update the ring configuration for:

IOs

Banks
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Constraints Editor

The constraints editor allows you to add or remove timing constraints
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Constraints Editor – Update constraints 

You can modify timing constraints before STA launch.

• Create a clock

• Remove a constraint

The constraint in python is available and you can copy it in a NXpython script.
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STA Manager

In STA Manager you can:

• Schedule STA after each step.

Therefore, STA can be launched after

o Synthesis

o Place

o Route

• Specify the STA conditions 

o Worst Case

o Typical

o Best Case
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STA – Schedule STA

You can schedule as many STAs as you want through the GUI.
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Floorplan Viewer

Through the floorplan viewer you can:

• Set global Aperture

• Create/Edit Regions

• View Nets

• View Instances

• View Paths

• View interconnexions between regions

• Display the routing Congestion Map
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Floorplan – Edit aperture
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Floorplan - Regions
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Floorplan – Select nets
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Floorplan – Select instances
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Floorplan – Select paths
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Floorplan – Select pipes
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Synthesis
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FPGA synthesis is the process of converting a design into Netlist. From HDL code (VHDL, Verilog, etc.) to 

dedicated resources into FPGA. 

• Analysis & Elaboration
o Verilog IEEE 1164
o VHDL IEEE-1076 standard (2008, 1993, 1987)

• Mapping into NX resources

(NX_LUT, NX_DFF, NX_RAM, NX_DSP…)

• Replacing BlackBoxes by Preplaced IPs

Synthesis 1

Synthesis 2

Synthesis 3

Post-Synthesis STA

PLACE

Synthesis
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Synthesis – Files Generation

• Logs

o general.log : contains all messages printed during the Synthesis step

• Reports

o hierarchy.rpt : Reports the hierarchy of the design

o constraints.rpt : Reports the unused constraints and the constraints that were not applied

o memories.rpt : Reports the information about memories used in the design

o operators.rpt : Reports all operators (adder, subtractor, multiplier, comparator…) used in the design

• You can generate at synthesis stage: 

o Netlist in VHDL or Verilog

All synthesis steps are saved in different .nym files which could be loaded by the GUI and Nxpython method.
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Design resources

The design resources is available after Synthesis.

You can find design resources information in general.log.
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Hierarchy

The design hierarchy is available after Synthesis.
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Mapping – Operators

Detailed info of each operator.



© 2024 Nanoxplore SAS Company Confidential© 2024 Nanoxplore SAS Company Confidential

Mapping – Memories

Detailed info of each memory.



© 2024 Nanoxplore SAS Company Confidential© 2024 Nanoxplore SAS Company Confidential

Mapping Directive

You can force mapping in specific resources

Operators

Memories
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Mapping Directive – Operators

Adder mapped into CY Adder mapped into LUT Adder mapped into DSP 

The floorplan view of same operator cell mapped into different resources. 
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Mapping Directive – Memories

RAM mapped into RF RAM mapped into RAM block 

RAM mapped into DFF 

ROM mapped into LUT 

The floorplan view of memory cell mapped into different resources.
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Post-Synthesis STA

Post-synthesis STA is done at the end of synthesis

This static timing analysis helps to know if the frequency requested can be reached.



© 2024 Nanoxplore SAS Company Confidential© 2024 Nanoxplore SAS Company Confidential

Logic Cone

Logic levels depend on the capacity of elements to perform an operation. 

The lower the operational efficiency of a resource is, the higher its logic level will be high. 

This creates Logical depth.

All the elements interconnected to generate one bit create one Logic Cone.
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Design Complexity

Design complexity charts illustrates repartition of paths based on logic depth by clock domain.
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Place



© 2024 Nanoxplore SAS Company Confidential© 2024 Nanoxplore SAS Company Confidential

Place

SYNTHESIS

ROUTE

• Apply placement constraints

• Place Lowskew Network

• Place cells 

• Place regions

• Clustering

• Post-Place

• Optimize the placement by area

• Pre-route

Place 1

Place 2

Place 3

Place 4

Place 5
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Place – Files Generation

• Logs

o general.log : contains all messages printed during the Place step.

• Reports

o ios.rpt : Reports the IOs of the design

o lowskew.rpt : Reports all the lowskew network statistics at each step of the flow

o regions.rpt : Reports the regions created of the design

• You can generate at place stage: 

o Netlist in VHDL or Verilog

All place steps are saved in different .nym files which could be loaded by the GUI and NXpython command.
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Place 1/5

Automatic placement without floorplanning
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Floorplanning

To optimize performances, the design can be splitted into several regions.

Regions can be easily edited through the GUI or by NXpython method.

Regions are based on hierarchy.rpt file.
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Refresh regionning

To update the region modification, you must click on “Apply constraints” button before continuing the flow. 
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Regions

Once regions are created, you can see:

• The regions in floorplan.

• The resources in each region

• If there is any overflow
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Select pipes

How many connections there are between two regions?
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SetSite

This feature allows you to:

• Select one or several elements to spot in a specific location.

• Spot one or several elements override the region constraints

SetSite can be used through NXpython method and GUI.
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STA and Floorplanning

Select Path to check critical paths in the GUI 

The floorplan shows the critical paths which can be selected by domain and by type (setup and hold).
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Manage Critical Path

There is a feature to manage specific critical path between two registers.

To reduce the propagation timing, you can constrain the path in a region.
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ConstrainPath

ConstrainPath method allows you to catch all resources between 2 registers and create a specific region 

to constrain these resources.

Both registers could be in different regions.
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Logic Cone

The Logic Cone Interface is only available in GUI.

It must be only used for test or when the code is fixed.

The Logic Cone Interface applies SetSite constraint on each element.

What is Logic Cone Interface?
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PreplaceIP

PreplaceIP gives the possibility to save a design as an IP and reuse it.

Only instances position are saved.

The spot (fix position) will be different. 

The PreplaceIP regions are not exclusive
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Route
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Route

BITSTREAM GENERATION

• TILE Routing (large grain)

• Routing inside the TILEs (fine grain)

• Routing connections between TILEs and CGB

PLACE

Route 1

Route 2

Route 3
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Route – Files Generation

• Logs

o general.log : contains all messages printed during the Route step.

• You can generate at last route stage: 

o Netlist in VHDL or Verilog

o SDF (Backannoted)

All route steps are saved in different .nym files which could be loaded by the GUI and NXpython command.

You can change several IO parameters as driver value.

• Generate Bitstream can be done by GUI or NXpython method.

• Bitstream size depends on your design.
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Congestion map

A congestion map is available with the button “Show Congestion Map”

• Vertical and horizontal congestion

• Available only when design is routed
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Congestion map

MESH

T
I
L
E

&

C
G
B

• MESH represents horizontal congestion.

• TILE and CGB represent vertical congestion.
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PreRoutedIP

Integrates some optimized PreRouted IPs into a top design with the same performances.

For PreRoutedIP:
• The spot and route are saved
• The regions are exclusive

IP TOP of another project
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Routing is preserved in all instantiated IPs
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IP & Debug Tools
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InterfaceClock Configuration

NxCore Catalog – 23.5.1

PLL

NX Scope

Ultra 300

Ultra 300

Scope

Memory

DFI 

Asynchronous FIFO 

APB Slave Controller

HSSL Wrapper for 
Spacefiber Interface 64 bits

QSPI Controller 

(Simulation only)
Ultra 300

I2C
Ultra 300
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BridgeInterface

NxCore Catalog - Roadmap

Ultra 300

DDR3/DFI

JESD204B Prototype

AXI4 to AHB

AHB to AXI4

AHB to IP1RW

AXI4 Full Interconnect

Aurora

SpaceWire Bank

ESIstream Interface

DAC and ADC

Ultra 300

Ultra 300

SpaceWireRMAP

SpaceWire IOM

Ultra 300

Ultra 300

Ultra 300

Ultra 300

Ultra 300

Ultra 300

Ultra 300
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Debug Tool - NxScope

• NxScope is a NanoXplore IP Core. 

It is an embedded logic analyzer which allows you to : 

o Sample a collection of internal data synchronously with a user’s clock

o Analyze the sampled results in a waveform viewer

• The results can be displayed and analyzed either with

o ModelSim waveform viewer 

o GTKWave (free waveform display tool)

NxScope logic analyzer is built with the FPGA available logic resources. 

Link => https://nanoxplore-wiki.atlassian.net/wiki/spaces/NAN/pages/357467425/NxDesignSuite+23.5+NxCore

https://nanoxplore-wiki.atlassian.net/wiki/spaces/NAN/pages/357467425/NxDesignSuite+23.5+NxCore
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Documentation
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NanoXplore Wiki
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Information on NanoXplore Wiki

Current list of devices are RH FPGA:

• NG-MEDIUM

• NG-LARGE

• NG-ULTRA

• ULTRA300

For each device, there is a main page with overview and links to download:

• Datasheet

• Pinout Allocation

• Ball Out

• IBIS models

• Power Estimator

Other documents are available:

• Configuration Guide

• Application Notes

• Cookbook

• Radiative Test Report

Link: https://nanoxplore-wiki.atlassian.net/

No need to subscribe !

https://nanoxplore-wiki.atlassian.net/
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Conclusion
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Training

Training Package

NxScopeSTANxPython NxCore NxBase2

Shows several design examples.

Helps to learn how to use our software.

Link => https://nanoxplore-wiki.atlassian.net/wiki/spaces/NAN/pages/357468388/NxDesignSuite+23.5+Training+Package

https://nanoxplore-wiki.atlassian.net/wiki/spaces/NAN/pages/357468388/NxDesignSuite+23.5+Training+Package


© 2024 Nanoxplore SAS Company Confidential© 2024 Nanoxplore SAS Company Confidential

NanoXplore Support

Any questions about our products or licenses?

• Contact customer support by mail at support@nanoxplore.com

• Create an account on support platform at https://support.nanoxplore.com

mailto:support@nanoxplore.com
https://support.nanoxplore.com/
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Thank you
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