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What is the S32 Design Studio
Introduces the concept of the S32 Design Studio  with some background for  these tools.

01.
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Ease of use with Tools & Software a driving priority

• Tools & SW are the #1 decision criteria for our customers - enables our customers to use our silicon, defines our customer’s user 
experience, drives up the value & reuse of our products.

• Customer needs increase significantly with product complexity/performance.  T1/OEMs expect Tools & SW improvement from IC 
suppliers as it is fundamental to their R&D productivity (3 SW engineers for every HW Engineer)

• SW is where our customers spend the most time in development

• We are a solution provider (SW and Si) 

Reduce Total Cost 
of Ownership

Differentiate

Shorten

Time to Market

Increase

Ease of Use

Trusted customer 
Relationship

Application Software

Specialized middleware

Low level drivers

HW

Development Flow
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HW Common Chassis

Application 
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ARM 

Compute
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MemoryPeripherals
HSE

HSE-lite
SafetyComms

SW Common Chassis

Common Enablement across products
Consistent Software and Tools offering

Hardware

Code Compatible Cores

Consistent Safety Concept

Scalable Security (HSE)

Identical base peripheral set 
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Development Tools
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Eco-System
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Debugger

Debug
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Software Enablement
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http://www.mathworks.com/index.html
http://www.mathworks.com/index.html
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S32 Design Studio – Basic Tool Frame Work is Eclipse Based

Basic Eclipse Backplane

C/C++ Development Tools

Integrated Editor with C/C++ tools 

Managed Make Facility

Over 10,000 Eclipse Plug-in Available

GNU C Compiler 

GCC from ARM M and A cores

GCC for Power Architecture

Solid Standard GCC Compilers 

GNU Debugger 

Basic Debugger interface 

to low cost JTAG debugger 

(P&E, and Segger) 
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S32 Design Studio – Premium Compiler Support

3rd Party Premium Compiler Support

ISO Certified compilers to support

Examples: GHS and IAR both have ISO26262 certifications 

and Certification Kits 

Best in Class Compilers for Code Density

and Code Performance
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S32 Design Studio – Premium Debugger Support

3rd Party Premium Debugger Support

When required for Trace of code execution 

and advanced debugging with Industry leading tools

• Lauterbach

• iSystems 

• PLS

These debuggers plug-in to the S32 Development 

Studio seamlessly integrated for use when the most 

difficult software problems need to be solved  
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S32 Design Studio – NXP Software and Tools Integration 

NXP Developed Tools Support Integrated into S32 Design Studio

• Processor Expert

• FreeMASTER

• DDR Configuration (Processor Expert)

NXP Software Integrated into the tool as part of shipping package

When customer creates a new project he can include NXP software

as part of project creation, no more user needing to search for and

integrate Freescale software 

Automotive Math And Motor Control Libraries 

• Libraries included automatically

• Use just needs to drag functions into source files to utilize

Software SDK functions available in the environment     

• Bare Metal Drivers available directly in tool for ease of use

• Drag and drop into source to utilize.   
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Current Tools for ARM Based Processors 
Tools Supporting our Families of ARM Processors

02.
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S32 Design Studio for ARM Tools

• Eclipse Based Integrated Development Environment

− Editor for Source code Editing

• GCC Compiler build into tool

− GCC for ARM M-core and A-core based processors

− GHS and IAR compilers  - (Premium Compilers)   

• Integrated Debuggers 

− Low Cost Debugger 

 P&E Micro

 Segger

 IAR  

 iSystems, 

− High End Debugger (Premium Debuggers)

 Lauterbach

 iSystems
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New Project Wizard  - S32DS for ARM 

• Create a New Project 

− Select Part

− Select SW Integration
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Configure the Part I/O – Use the Pin Wizard  
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Configure the Devices on the Part – Clocks 
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S32 Design Studio for ARM Tools

• Processor Expert Configuration Tool

− Peripheral and Clock configuration

− Pin I/O allocation and configuration

− SDK Driver configuration - S32 SDK for S32K

− RTOS Configuration – FreeRTOS for S32K 

• Integrated SDKs for KEA, MAC57xx, S32K

− KEA SDK – Demonstration Quality

− MAC57xx – Demonstration Quality

− S32K – Production Quality

• Integrated RTOS for MAC57xx and S32K

− MQX for MAC57xx

− FreeRTOS for S32K

• Integrated Automotive Math and Motor Control Libraries – Core Optimized Functions 

− KEA  

− S32K 
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FreeRTOS Configuration 
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S32 Design Studio for ARM Roadmap 2017 – 2018

S32DS for ARM 2.0 S32DS for ARM 2017.R1

Release Date:  Aug-17

Device support: 

- S32K144 • S32K142 • S32K148

Software Support
- S32K14x SDK EAR 0.8.4 (New PEx V7.4)

Update 2

Release: Sep-17 
Software support :
S32K14x  SDK EAR 0.8.5
- MQX (for MAC 57xx)

Release:  Dec-17 
Supporting Distribution Launch of S32K142/8

- Collateral Access Page

Device support: 

- S32K144 • S32K142 • S32K146 • S32K148 

Software Support
- S32K14x  SDK EAR 0.8.6

Release : Apr-18 
Software support:
S32K14x SDK RTM 1.0.1

2017 2018

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Update 2

Release: Apr-17
Software support:
- S32K144 SDK RTM 1.0.0

Update 4

Release: Jun-17
Software support :
S32K14x SDK EAR 0.8.3

Update 3

Release: May-17
Device support: 
- S32K148

Updates to S32DS for ARM 1.3

Updates to S32DS for ARM 2.0

Updates to S32DS for ARM 2017.R1

Common features/Tools support:

Compiler Support 

- GCC (M0+,M4,A5,A53)

- GHS, IAR

Device support: 

- KEA

- S32K1xx

- S32V234 

- MAC57xx

Integrated Debugger Support

- Lauterbach 

- P&E

- Segger

- iSystems

- IAR

Tools Libraries Integrated

- FreeMASTER Interface Library

Software Integration

- S32K SDK (production quality SDK)

- KEA SDK (demo quality)

- MAC57xx SDK (demo quality)

- FreeRTOS OS (S32K)

- MQX OS (MAC57xx)

- AMMC Library (production quality)

Miscellaneous Features

- Processor Expert Configuration Tool

- Pin Mux Tool

- Collateral Access Page

- SDK Browser

Update 1

Release: Feb-17
Software support:
- S32K144 SDK RTM 0.9.0

2017.R1.U3

Release : May-18 
Device support:
- S32K118
Software support:
S32K118 SDK EAR  0.8.7

Update 1

Release: Aug-17 
Device support :
S32K146

2017.R1.U2

2017.R1.U1

Release : Mar-18 
Device support:
- S32K116
Software support:
S32K1xx SDK Beta 0.9.1

S32DS for ARM 2018.R1

Release:  Jul-18 
Device support: 

- S32K144 • S32K142 • S32K146 • S32K148

S32K116 • S32K118 

Software Support
- S32K1xx  SDK Beta 0.9.2

- Compiler updates (if needed)
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Current Tools for e200 Processors
Tools Supporting our Families of e200 based Processors (MPC56xx,MPC57xx)

03.
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S32 Design Studio for e200 Tools

• Eclipse Based Integrated Development Environment

− Editor for Source code Editing

• GCC Compiler build into tool

− GCC for e200 cores V4.9

− GHS and DIAB compilers  - (Premium Compilers)   

• Integrated Debuggers 

− Low Cost Debugger 

 P&E Micro

 iSystems

− High End Debugger (Premium Debuggers)

 Lauterbach

 PLS

 iSystems
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S32 Design Studio for ARM Tools

• Integrated SDKs for MPC574xG

− MPC57xG SDK – Production Quality

• Integrated RTOS for MPC574xG

− FreeRTOS for MPC574xG

• Integrated Automotive Math and Motor Control Libraries – Core Optimized Functions 

− All e200 Cores

• NPI Support 

− MPC57xx Family and Cores

− 80% of MPC56xx Family and Cores
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S32 Design Studio with Pin Configuration
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S32 Design Studio with Processor Expert clock configuration
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S32 Design Studio with Processor Expert and FreeRTOS 
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S32 Design Studio for Power Architecture Roadmap 2017–2018

S32DS for PA V1.2

Update 2

2017 2018

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Release: July-17

Software Support:

- AMMCLib

Release:  June-17

Compiler Support: 

- GCC 4.9.4 compiler improvements

- Device support: 

- MPC563xM, MPC5642A, MPC5674F, 
MPC567xK, S32R37

Development Tools:

- SPT 2.0, SPT 2.5 assembler

- SPT 2.0, 2.5 Graph tools

Release: Aug-17

Software Support:

- S32 PA SDK EAR 0.8.1

(Calypso 3M/6M)

S32DS for PA 2017.R1

Update 3

Product Launch S32R27 

Release: Oct-17

New Collateral page

Software Support:
- S32 PA SDK  EAR 0.8.1

2017.R1.U1

Release: Dec-17

Software Support:

- S32 PA SDK EAR 0.8.2

(Panther)

2017.R1.U3

Release: Jun-18

Software Support:

- S32 PA SDK RTM 1.0.0

(Calypso 3M/6M,

Panther

EAR: RRU, Rainier)

2017.R1.U5

Release: Oct-18

Software Support:

- S32 PA SDK RTM 1.0.1

(RRU, Rainier

EAR: Cobra, 
Matterhorn)

Common Features Of Tool:

Compiler Support 

- GCC (NXP Supplied)

- GHS, Windriver (DIAB)

Device support: 

- Select MPC56xx

- MPC57xx

Integrated Debugger Support

- Lauterbach 

- P&E

- PLS

- iSystems

Tools Libraries Integrated

- FreeMASTER Library

MISC Features

- Collateral Access Page

- SDK Browser

Software Integration

- C55 SDK 

Updates to S32DS for PA 1.2

Updates to S32DS for PA 2017.R1

2017.R1.U2

Release: Mar-18

Software Support:

- S32 PA SDK Beta 0.9.0

(Calypso 3M/6M,

Panther)
2017.R1.U4

Release: Aug-18

Software Support:

- SDK Beta 0.9.1

(RRU, Rainier)

2017.R1.U6

Release: Dec-18

Software Support:

- S32 PA SDK Beta 0.9.2

(Cobra, Matterhorn)

Update 1

Release: June-17

Software Support:

- S32 PA SDK 0.8.0

(Calypso 3M/6M)
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Tools for Vision Application Development
Developing Vision Processing Applications 

04.
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S32 Design Studio for Vision (S32V) 

ISP/M0+ CGV 
Apex 2 M4 

A53 
A53 

A53 
A53 

S32 Design Studio Development Environment for S32V234 by Core

Assembler

ISP Graph Tool

Compiler

Debugger 

(Lauterbach)

Source Editor

New Project Wizard

Software Examples

NXP APEX C/C++ Compiler

APEX Graph Tool

Debugger (Lauterbach)

Editor

New Project Wizard

Vision SDK

ACF Framework

APEX Emulation of Hardware

Example Projects 

C/C++ Compiler 

Debugger 

(Low Cost Debugger, 

Lauterbach)

Source Editor

New Project Wizard

C/C++ Compiler 

Multi-Core Debug Support

Task Aware Debug Support 

(Low Cost Debugger, 

Lauterbach)

Source Editor

New Project Wizard

Support for both IDE and Command line development on Windows and Linux platforms.
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Significant Software Integration 

• Linux Board Support Package (BSP) Included for SMP A53 Development

− Support for Linux Application build and Debug 

• Vision Software Development Kit

− ISP Kernels, ISP Software

− APEX Kernels, APX/APU Software

− APEX CV and APEX CV Pro Libraries
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Linux Application Development and Debug on A53

August 15, 2017

A53 

Linux OS

Linux 

Application

GDB 

Server

Build Linux Application 

and Download to A53

Debug Linux Application on A53

In S32 Design Studio through 

GDB server in Linux OS
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S32V234 The Vision Pipeline

Each engine offers the best efficiency for certain type of functions. To let the complete system work at highest 

efficiency, each engine needs to work in parallel in pipeline mode. 

Display

Processing and 

Conditioning
Image 

sensor
Filtering Edge Extraction

Transformation

Feature 

Classification
Info Extraction Other algos

Typical ISP functions
Black level and dead pixel processing 

Black level, vignetting 

Exposure control, color balance analysis 

Geometric distortion corrections, 

Chromatic aberration correction

HDR 

De-mosaic Bayer pattern 

RGB->YUV420, channel gain 

Spatial de-noise 

Gamma correction 

Image scaling

Typical APEX functions
Sobel

Median, Laplace, Gaussian 

Histogram 

Integral image 

FAST

BRIEF

ORB

FIR

Kirsch

Color conversion: RGB to YUV…

Harris corner

Shi–Tomasi  corner 
Lens correction

Canny,

Block matching

GPU

ARM53

Neon 

ARM53

Neon 

APEX2
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ISP SoC Integration and Data Flow
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ISP Graph Tool – Example : Vision Algorithm Development on ISP

• New Project Wizard to create starter project 

 including all libraries and SW required 

• High Level Graph tools for algorithm formation 

 drag and drop creation of algorithm graphs

Graph == Mathematical with Visual Interface 

• Vision SDK of Kernels for Vision processing

• Assembler for building executable at a button 
press

• Debugging Algorithm on ISP Hardware

• Example projects of Vision Processing on ISP
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ISP Software Development Workflow  

Data Flow Graph

Sequencer (M0+)

Kernels

Compile and Place 

Graph Table in Memory

M0+ Compiler 

ISP Assembler

Data Flow Design Graph Tool

Data Sequencer Code 

(NXP Firmware Provided)  

Kernel Development

Assembly Code

Debug on HW

with Lauterbach
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APEX Graph Tool

Tools Palette

Canvas

Property Sheet
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APEX Software Development Workflow to Emulator

APEX Graph

APEX Kernels
Kernels (Vision SDK)

Emulation 

Compiler

Emulator – Debugging 
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APEX Emulator Debugging – in S32DS for Vision
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Graph Tools – Example : Vision Algorithm Development on APEX

• New Project Wizard to create starter project 

 including all libraries and SW required 

• High Level Graph tools for algorithm formation 

 drag and drop creation of algorithm graphs

 Graph == Mathematical with Visual Interface 

• Vision SDK of Kernels and ACF for Vision processing 
development on APEX

• Compiler for building executable at a button press

• Debugging Algorithm on Emulator without Hardware

• Debugging Algorithm on APEX Hardware

• Example projects of Vision Processing on APEX

• 70+ Vision Kernels shipping with tools 
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Apex ISS Simulator -

Debugging 

APEX Software Development Workflow to APEX 

APEX Graph

APEX Kernels
Kernels (Vision SDK)

NXP Target 

Compiler

ACF ACF Software APEX Hardware -

Debugging 



PUBLIC 38

Tools Functional Safety Support – ISO 26262 Qualification Kit

ISO 26262 requires qualification evidence for 
NXP tools.

Our strategy

− For generic core support (ARM compiler) rely 
on partners – GHS (provide either ISO26262 
Certified or an ISO26262 Qualification Kit ).

− For NXP specific tooling (Acceleration support) 
develop Qualification Kits (QKit) supporting 
ISO26262 development.

− Provide Qualification Kit for use with ISP and 
APEX Graph tools as part of S32DS toolchain 
this includes an NXP APEX Compiler 
qualification kit.

− Qualification Kits provides significant flexibility 
for customers and NXP.

PL IP ASIL Strategy

ADAS Programmable

Accelerators

B-D Provide ISO26262 tool QKits

- Use Case Modeling tool

- Safety Manual

- Tool Qualification 

Documentation Generator

- Consulting Services 

Support the Qkit

- Qualification Test Suite

ALL ARM D Partners to provide QKits or 

Certification for ARM Cores
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S32 Design Studio for Vision Roadmap 2017 – 2018

S32DS for Vision V1.1 S32DS for Vision 2.0

Target Release: May-17

Compiler Support

- NXP APEX-C Compiler Update

Device support: 

- S32V234 (Cut 1.1)

Development Tools

- ISP Graph Tool

- APEX Graph Tool

- APEX Emulator

Software Support
- S32R234 Vision SDK 0.9.7

Target Release: Aug-17

- Collateral Access Page

Compiler Support:

- NXP APEX–C Compiler Update

Device support: 

- S32V234 (Cut 2.0)

Development Tools

- ISP Graph Tool updates

- APEX Graph Tool updates

- APEX Emulator updates

Software Support

- S32R234 Vision SDK RTM V1.0.0

2017 2018

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Common features/Tools 
support:

• Compiler Support 

− GCC (M0+,M4,A53)

− NXP APEX-C Compiler

• Device support: 

− S32V234 

• Integrated Debugger Support

− Lauterbach
(A53,M4,ISP,APEX)

− P&E (A53,M4)

− GDB (Linux, Apex 
Emulation) 

• Software Integration

− Vision SDK

− (63 Scalar, 21 Vector) ISP 
Kernels

− (70) APEX Vision Kernels

− APEX OpenCV Libraries

− APEX OpenCV Pro Libraries

− A53 Linux BSP

• Miscellaneous Features

− Collateral Access Page

− SDK Browser

− ISP Graph Tool

− APEX Graph Tool

− DDR Configuration Tool
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In Summary

05.
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What does the S32 Design Studio Provide

• Operating Systems provided at no cost, Linux, 
FreeRTOS, and MQX all integrated into the 
tool chain

• Software Development Kits available, 
integrated into the tool chain 

• Tool Interface Drivers integrated into the tool 
chain

• Application Software Development Kit with 
Operating System and Application Specific 
functions.

• Tools for Graphical development of Vision 
processing algorithms

• Get more value-add from NXP with more tools 
and software

• Single integrated development environment

• Standard GCC Compilers provided at no 

cost 

• Low Cost Debugger available for all 

products

• Premium Debuggers (best in Class) and 

Premium Compilers (best in Class) are 

Seamless Plug-ins to the toolchain.

• NXP Supporting tools integrated, Device 

Configuration, Pin I/O Configuration Tool, 

FreeMASTER real-time monitoring and 

tuning tool 

Software at No Cost …Tools at No Cost …
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