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First, A Few
Words...
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Why Are We Doing This? zZ>
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Common ECU hardware, with common platform

software, differentiated by the IDE .
»
New Eagle creates a standard platform software environment to CODESYS
support all our Infineon TC2xx and TC3xx based ECUs Base Software Base Software Base Software
« Common ETAS RTA-OS Operating syStem Device Drivers Device Drivers Device Drivers
« Common device drivers for MCU peripherals and external
ASICS
« Common base software for standard MCU-independent
functions

« Common cybersecurity solutions, where relevant

Standard platform software enables relatively easy
differentiation of the application development environment

» Enables New Eagle to adapt to our customers, rather than
our customers adapting to New Eagle

* Redeploy valuable IP on New Eagle hardware, regardless
of the format it was captured in OS | Base Software
« Commonality drives quality

Device Drivers

New Eagle Generic




Raptor Isn't Going Anywhere!

Raptor continues to receive the love and
attention it deserves

v Rollout of new safety tooling in Raptor Safe

v" Major upgrades to the communication features,
including DolP, J1939-22, and J1939-91C

v" An entire family of new ECUs

v" Two major releases annually to stay in sync with
Mathworks tooling

v" And, more to come
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CODESYS

Base Software Base Software

Device Drivers Device Drivers

OS | Base Software
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Base Software

Device Drivers

New Eagle Generic
Platform Software

Device Drivers




CODESYS
Overview
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What is CODESYS? Z>
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Enables hardware OEMs to bring PLC v
programming to their products

CODESYS is comprised of three main components

« A PC Based IDE that integrates development, build,
calibration, and measurement capabilities

A fixed run-time layer integrated inside the ECU along
with the base software

» The user application developed in the CODESYS IDE and
downloaded to the ECU directly from CODESYS
The CODESYS IDE has complete support for the following IEC CODESYS Runtime
61131-3 languages:
Ladder Diagram
* Function Block Diagram
Structured Text

« Instruction List r\ Debug Link

Sequential Function Chart
CAN or Ethernet

o > >
3 =5
o 3 Olg o
> 0 0
_| ~—t —t

CODESYS

Base Software
Device Drivers




ECU Software Management

CODESYS application updates only touch the
user application itself, not the ECU firmware

CODESYS IDE responsible for managing the user application
only, but this is only a portion of the software on the ECU

* Integrates all required functionality to download the user
application to the target

* Includes ability to measure variables, calibrate parameters,
and do basic debugging of the user application

* Debug feature includes the ability to set break points
* |IDE interacts with ECU via Ethernet or CAN, depending
on the ECU variant
A separate New Eagle tool is required to update the runtime
software the user application sits on top of

* Only necessary where New Eagle releases new features
or bugfixes. Not a normal part of development process.

* The required tool is offered free by New Eagle
« Updates of the runtime must be performed via CAN

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved
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CODESYS Proliferation

CODESYS is a stable platform used widely
across many sectors with a growing user base

CODESYS employs more than 200 employees with revenue in
excess of 40 million Euros

* Global operation with offices in Germany, China, Italy, and
the U.S.A.

* Enjoys a high degree of market diversity ranging from
industrial automation to on highway vehicle applications

» Applicable to platforms ranging from high end industrial
PCs to resource constrained ECUs
A massive portfolio of industry partners
» Found on millions of machines globally
* 1,000+ unique device types presently on the market
* 500+ unique hardware OEMs offering CODESYS
* 10,000+ CODESYS developers globally

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved
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Total Employees  Total Devices Total Partners

>230 >1000 >500

CODESYS Gross Revenue

€ 50M
€41.2M

€ 25M
€25M

2020 2024



Commercial Model

License cost for standard functionality built into
the sale price of the ECU

¢ License for CODESYS IDE and ECU runtime built into
ECU sale price

*

+»» No compiler or other third-party tooling required

+»» AIl IDE features to develop, compile, download,
measure, calibrate, test, and simulate included with
base license

*

D)

» No cost associated with New Eagle firmware update
utility

L)

*

D)

¥ Fees may be required for CODESYS marketplace add-
ons and communication interface cables

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved
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Everything Inside The Box Is Free!

CODESYS

IRVeICINE
10e15qY
ol
10RISqY

SO

Base Software

Device Drivers

Runtime License Built
Into ECU Price
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Developer Experience zZ>
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CODESYS IDE is a one stop shop for all
functionality, including multi project support e TR

3] PLCCFC x| 3]  POU_SequencaFunchonChart 5, POU_SequencaFinclionChart,_aStenl_active Trace CANopenDeviceExample 7 canopen Managew  Propertes
k] £
1 PROGRAM PLC_CEC =

*+ Device tree configures all projects from a single location,
including third-party hardware

¢ Environment to support control routines and map them to
configured operating system tasks

¢ Directly build applications with strict version control over

8 #0U_SequencalFunclionChart

libraries and the CODES compiler e
% Deploy all applications directly to the target hardware without e
leaving the IDE
% Debug and monitor code directly from the IDE, as if you had
an in-circuit debugger attached —
[YERCUETEY -] e
% Test and simulate your code S — !

CANBus - | Derrorfs) | ® Owamingfs) | 0 messagefs) | X ¥

Description

B lastbud: @0 @0 Precompie

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved
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Test and Simulation 2
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CODESYS IDE incorporates a full unit test and

File FBS Edit View Project CFC Build Online Debug Tools Window Help BACnet Git

PC simulation capability e ains )

B -E =]
Devices - B X gk Task POU_StructuredText @ POU_Ladder POU @ ControllerMockUp & o ~ New_Eagle_Consulting_Tricore_Embeddet +
=[5 Demoi Codesys Intro 2 New_Eagle_Consulting_Tricore_Embedded_M2_702.Application.PLC_CFC
- féfpﬁ'{;‘;ﬁfm@mﬁf—m Expression Type Prepared velue Address
% Robust simulation capability includes ability to compile " © tton o o s
application and deploy to simulated target on developer’s PC | B e ins o

= lant |
PLC_CFC (PRG) L Ctrl.PT1 Trapezoid

POU (PRG)

¢ |IDE incorporates a unit test definition and execution tool for B e ———
both the simulator and on target contexts B soeizcve ==

F B =Conraer 7 —
% Incorporates full debug capability for the CODESYS B | Cmme e
. . . . = 5 Tasl =28« Manual xLimits Activ 072
application including: g =

] pOU_SequencalFunctionCha Irhinvalue

. ] controllerMockUp
Variable watch B = R [me

& Trace
m Library Manager % - @ Task Configuration X -

Live variable override - e T———r— e
Libraries used in application ‘New_Eagle_Consulting_Tricore_Embedded_M2_702.Application’ | Task Status TEC-Cycle Count  Cyde Count  Configure... LastCydeT]|

Live data logging with plotting capability e L |
Execution monitoring with breakpoints !

K/
L4

R/
X4

L)

K/
L4

X3

*

CAA CiA405 = CAA CiA 405, 4.3.0.0 (CODESYS)

1.0 (CODESYS)

> 1 x

Expression Application Type Prepared value  Executiol
" POU_Ladder.onDelay.T New_Eagle_Consulti... TIME Cyciic Mof

5 Devices | [ POUs [ watch 1 ] Breakpoints

&) Device user: Anonymous Lastbuid: € 0 & 0  Precompile o/ T RUN [smuLaTio] Program loaded Program unchanged Project user: (nobody)
INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved




Extensibility

CODESYS is extensible by the end user with
no involvement from New Eagle required

% Marketplace contains many application libraries and Erigirieeriiig
toolboxes, including both free and commercial options
% End user can freely add these capabilities to their project CODESYS

directly from the marketplace, without involving New Eagle

+ Example capabilities that can be added this way include:

new eagle
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X3

*¢

Fieldbus (in some cases) e ‘

Remote device awareness

R/
X4

D)

3

*%

K/
X4

D)

/
‘0

L)

Motion Planning
Industrial Internet of Things (lloT)

CODESYS Runtime

Visualization enhancement toolboxes , I &
Safety related toolboxes PLC Application Fieldbus Motion + CNC

>

R/
*

D)

0‘0

Application design patterns

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved
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CODESYS On New Eagle ECUs

CODESYS will be progressively supported on
all ECUs based on Infineon TriCore

% Includes any ECU implementing Infineon TC2xx or TC3xx

s Support on PowerPC ECUs possible with a customer-specific
project

% Current ECU prioritization for CODESYS implementation,
which may be influenced by customer request

/
L X4

GCM106 (available now)
GCM108 (available soon)
GCM44

GCM56

GCM112

CCM112

GCM111

R/
X4

D)

3

*

X/
X4

/
0‘0 D)

R/
X4

D)

0‘0
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CODESYS Support Coming To All Of These
Great ECU Platforms In the Coming Months

X h : c’\g Adea , \’ ey
¥ TSN .

GCM56 GCM111

Already Wl
Available As A 7

™) CODESYs Ecu
GCM106 Today! N

N 4

GCM108




REWORK FOR CODESYS DEPLOY ORDER

CODESYS ECU Details

GCM108
(M2-501)

High channel count hydraulic
controller with powerful compute

* 16x independent hydraulic
control channels

* Current Control Advanced API
» Powerful 3 core TC277 MCU

* 20x high side channels

* Automotive ethernet & 3x
CAN-FD

INNOVATE FASTER. SCALE SMARTER

GCM44
(M2-031)

Cost optimized hydraulic
controller ideal for distributed
systems

* 2 independent hydraulic
control channels (potential for
4)

e Current Control Advanced API
* Single core TC234 MCU

* 3x high side channels

+ 2x CAN-FD

GCM112
(M2-411)

High-performance general-
purpose ECU

* Powerful 3 core TC377
MCU with 300MHz cores

* Integrated accelerometer

» Balanced mix of inputs and
outputs

+ 2x CAN-FD

© New Eagle. All Rights Reserved

Available Today!

GCM106
(M2-702)

High-performance power
distribution / body module

* More than 30 high side
output channels in 3A to 20A
range

* Powerful 3 core TC277 MCU
» 1x H-Bridge

» Automotive ethernet & 3x

16



RAPTOR UNIVERSE 2025

John Deere VPU2

Available Now!

Key Functions &
Applications

Key Functions:

« 1x Nvidia Orin AGX (12x ARM)
* 4x CAN2.0

* 1x 100base-T1 Ethernet

* 1x 10G Base-T Ethernet

* 12x GMSL2 Power Over Coax
* 12x GMSL2 6Gbps Camera

* 1 TB Internal SSD

+ 64GB LPDDR4 RAM

* 64GB eMMC Flash

Key Applications:

* Advanced Vision Systems
» High-End Compute

INNOVATE FASTER. SCALE SMARTER

Advanced
Capabilities

High Performance Compute
+ 12x 2.2GHz ARM A78AE
» 2048x 1.3GHz Core GPU
* 64x 1.3GHz Tensor Cores

Cybersecurity Support

* Nvidia OPTEE
Environmental Features
« IP66/67

» -25C to +50C operational
temperature range

© New Eagle. All Rights Reserved
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RAPTOR UNIVERSE 2025

VPU Roadmap

Available H2 2026

“VPU Medium”

Key Functions:

* 1x Nvidia Orin NX + AMD ZU7
+ 3x CAN

* 1x 100base-T1 Ethernet

* 1x 5G Base-T Ethernet

* 8x camera inputs

» 256GB Internal SSD

+ 16GB LPDDR4 RAM

INNOVATE FASTER. SCALE SMARTER

Available Now For Prototyping

“VPU Lite”

Key Functions:

« 1x AMD ZU7

« 2x CAN

* 1x 1000base-T1 Ethernet
* 1x 100base-T1 Ethernet
* 4x camera inputs

« 32GB eMMC Flash

* 4GB LPDDR4 RAM

© New Eagle. All Rights Reserved

new eagle

Software Enablement

Linux SDK available initially, able to support
the following additional workflows:

» Soft PLC capability through installation of
CODESYS

» Ability to develop in Matlab/Simulink
including GPU Coder

 Ability to develop in C, C++, Rust, etc

Raptor support will trail hardware availability
by 6-9 months

18



Deploy CODESYS PLC

VPU hardware can be deployed as high
performance rugged industrial PCs

CODESYS is supported on embedded Linux systems natively or
as a “Virtual PLC” within a docker container

* Deployable alongside other containerized apps, like ROS2
 CODESYS and ROS2 deployment can be completely
managed by the end user
CODESYS supported application |/O includes:
* CAN, including CANopen Master/Slave and J1939
» Ethernet fieldbus
* Local discrete 10 and Analog Inputs
PLC connectivity options include:
* WebVISU HMI rendered via webserver

« Automation server for remote access
» Local debug via CAN and/or Ethernet

CODESYS

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved
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DR 8/10/12 Displays

CODESYS control and visualization on DR
Display Family!

New Eagle to provide example applications that feature:

Fieldbus data exchange with Raptor ECUs, other CODESYS
ECUs, High Compute Platform

Visualization and Touch Screen functionality is programmable
via CODESYS environment

Graphical widget layout editor

Multiple page navigation templates

User roles and permissions

Rich set of widgets for logging, alarming, HMI use cases
Integration of advanced graphics possible via HTLMS5 tools

DR Family is embedded Linux based so CODESYS can coexist
with other user applications

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved
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Application Developer (IDE)

CODESYS

CODESYS Support Coming To Select Joh Deere
Displays Available From New Eagle




Raptor + CODESYS

Mixed controller
example
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Distributed Control Example

RCM112 - Raptor

e Consume TPDO and NMT state from all nodes GCM108
* Produce CANopen PDO
* CANopen SYNC

16x Constant Current

GCM108 -CODESYS < Ox A HSO 4 )
» Advanced Current Control Capability — A
» CANopen Slave
GCM106 - CODESYS
» CANopen Master Raptor Controller
. . GCM106 RCM112
CANopen - Third Party Device Saorer Bisr by o
* CANopen Slave &Smart Fuse Box Zl—>
6 =
High Performance Compute - CODESYS vPLC ~
Consume all CANopen PDO for telemetry/upstream display E ——
Produce PDO for perception information as CANopen Slave % 7
Gather diagnostic SDO data at low priority Py
WebVisu or PLC data share to DR12 Display L é///
‘ . A /
[ == ) s 44 -JLS /0‘
‘& b HPC
\ Supervisory + Perception

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved CANopen 3rd Party




CANopen Summary

Network Basics

* Nodes have unique address

* Object Dictionary enumerates
all data available on the device

» Electronic Data Sheet EDS is a
file that shares the Object
Dictionary across tools

 Service Data Object (SDO)
provides request - response
R/W access typically for
startup

e Process Data Object (PDO) is
for implicit messaging

» COB- ID Scheme for CAN ID

» CiA Device Profiles

INNOVATE FASTER. SCALE SMARTER

PDO Transport
Configuration

PDOs only used in
OPERATIONAL STATE

Receive and Transmit PDOs
are from the context of the
slave devices

Configuration is typically
configurable at run time

Triggers to send data include
timer, CoS, SYNC, others

PDO Mapping

Payload of PDO message is
know via EDS or enumeration
from device online

Often default or DS Profile

Mapping process allow for any
Obiject Dictionary data to be
used in PDO message

© New Eagle. All Rights Reserved

new eagle

Specials

* Nodes can emit EMERGENCY
messages

« Network Management (NMT)
from manager node
coordinates PRE-
OPERATIONAL, STOPPED,
OPERATIONAL STATE of
nodes

 TIMESYNC is distribution of
system time

* SYNC producer can be any

23



CANopea application layer and general communication profile

Object dictionary (OD) Network management (NMT) Service data object (SDO) Process data object (PDO) Special protocols new eogle
Overview
Producer Consumer{s)
( Sync protocol )
Initializing request I P I [ s
Object dictionary 3 } ]
0000, Reserved
a [‘odwa:;nlge' 1000, “Appiicaton (@) (10) (1) CAN-ID = pre-defincd or uscr-speci | Syne producer Sync consumer(s)
0001, to 025F, Data types IS resel reset
0260, to OFFF, Reserved request DLC =0or1
Counter
1000, 10 1FFF, Communication profile area.
2000, to 5FFF, Manufacturer-specific profile area C PDO protocol )
6000, to OFFF, Standardized profile arsa [
Expedited SDO protocol ) e Syne Syc Syne Sye  Sme TOF
AQQO, 1o AFFF, Network variables Producer Consumercs
8000, to BFFF, System variables Gllent Server 1. Event (changs of
- staie) or event.
initiate SDO download
€000, to FFFF, Reserved Operational Hmer drven  yniormal PDO
[cs[ mux | opara | eeg == s
. . initiate SDO download response [—
Communication profile area 0 Poweron [cs [MuX. ] Notused | 2 Remere fame 4=
(2) Automatic switch to Pro-oprational request=d — ‘winclow lngth ] ]
(3) and () NMT switch to Operational {1m07) (1008}
(2) and (7) NMT switch 1o Pre-operational : = Ly
(5) and () NMT switch to Stopy itiate SDO upload —_—
1000, to 1029, General communication objects ), (10) and (11) NMT switch to Application reset [ mux_ | notusea |
" 5 b {12), (13) and (14) NMT switch to Communication reset Not used 3. Synchronous Sync message Sync
(15) Power-off or hardw: et
1200, to 12FF, SDO parameter objects (19) Power-oft or hardware res ate SDO upload response (eyete) DO producer
1300, to 13FF, CANopen safely objecls = BATA —
D o DLG=8 4 Synchronous Memal Time-stamp protocol
- = bl Sync message Syne
1400, 1o 1BFF, PDO parameter objects CAN-ID client-to-server for Default-SDO = 600, + node-ID (acyclic) P00 ks
Producsr Congumar(s) CAN-ID server-to-client for Default-SDO = 580, + node-ID = Time-stamp producer Time-stamp consumer(sh
1F00, 1o 1F11, SDO manager objecis I =
y Boot-up protocor GS: Command specifier (read or write aceess, transfer type)
VrE, i UL, (S ITE A G e EEEES o ; MUX: Multiplexer (index and sub-index of an object)
T I
1F50, to 1F54, Progtam control objects u Defaut CAN-ID = 100,
1FBO, to 1F89, NMT master objects » Normal SDO protocol )
G | R - bi Client Server ST CRsianenes (attor micnight)
eneral communication objects _ = e
] GAN-ID = 600, + node-1D RPDO: 00, Number of entries |Unsigneds URSIGNED1E " oince danuary 1. 1084)
Heartbeat promea DLC = 1 (data fisid) initiate SDO download 1400,
incicasonis) © o1, coB-D Unsignedaz TIME COB-ID (1012,)
10 VAR Device 1 request = ——
= = Hsarthaat CAN-ID =700, + nods-ID e te SDO download response 15FF 02, Transmission type | Unsigned8
1001, VAR Error regisier
— — o (s [0 morusea |
1003, ARRAY Pre-defined eror field incicasonts) download SDO segment 1 TPDO 04, Reserved Unsigneda ( Emergency protocol )
> [ oama ]
1005, VAR COB-ID Sync message [ [cs ] CIATAY 1800, 05, Event timer Unsignedi6
download segment 1 response to Emergency producer Emergency consumeris)
) ot e ot 19FF, 08, SYNC startvalue |Unsignsdg
1007, VAR ‘Synchronous window length
- b o . ‘download segment 2 o n-1 request indication(s)
1008, van e e e 11 P
= — e e ad n?ﬂ“ : ==
iownload segment 2 1o n-1 response PDO mappin EEC - Emergency Error Code
e ———— s o C e o |1
100G, VAR P - " R ' MEF = Manufacturer-specific
‘download segment n Enor Ficld
1001 VAR Life i factor ——
O fe me DATA Index CAN transmission 'Y producer COB-ID (1014,) EMCY consumer COB-IDs (1028,)
1010, VAR Store parameters download segment n response 1500, TPDO 1(CANID se= 1800, 01,) EMCY Inhibit time (1015,)
1011, VAR Restore default parameters: Data field
- are
1012, VAR COB-ID time stamp . [cs] 1800, T'!"s"t' TR
1013, VAR Hioh resolution time stamp CAN-ID = 580, + node-1ID 1800, i me, c o
i mergency error codes
1014, VAR (COB-ID emergency 1800, [Event tmar geney
015, VAR e 1800,
- Ervor rosot or no srror Dovice sofwars
101 ARRAY Consumer hearibeat
it sume: heanbeat ine Pre-defined CAN-IDs N e =
1017, VAR Producer heanbeat time ST Curront o
1018, REGORD Idontity objoct Object ‘Specification CANID Object Specification CANLID 2003, 03, P et
1018, VAR Sync. counter overfiow value NMT CiA301 000, TPDO3 CiA301 381, to 3FF,(380, + node-ID) inside of device: [Additional modules
= yrErTe [ ——— Global failsate command CiA 304 001, FrPDO 3 CiA301 | 401,10 47F, (400, + node D) dowion output st Monitoring
q021 VAR tore EDS. Flying master CiA 3022 071, to 076, |TPDO 4 CiA 301 481, to 4FF,, (480, + node-1D) Voltage ‘communication
m&: e — indicate active inerface Cin3026 o7F, RPoo 4 CiA301__| 501,10 87F, (500, + node 1) main CAN owarun
= p—— s " sync CiA 301 080, Detautt SDO servertocient | CiA301 581, 10 SFF, (580, + node-1D) inside of device Enor Passive (EP)
=h ias = Ginsor | 081, 1o 07T, (060, + node 10) [Detaut SO et server | GAS07 | 601, @ 67F, (800, + node D) outpur e Guard Exror
1024, VAR ESraRE] Time stamp CiA 301 00, [Dynamic SDO request CiA 3025 6E0, | Tomperaturs Scovered from Buso!
1025, RECORD BT s Satery.reievant dara objects | CiA 301 101, 10 180, [iode ciaiming procedure CiAd161 6E1, 10 6E3, emeent Ceeie
= - Jer— douica FD0 not proceseed
Ll [ TPDO 1 CiA 301 181, to 1FF,, (180, + node-1D) [Node claiming procedure CiA 416-1 6F0, to 6FF, Davice. sngth sxcasdsd
1027, ARRAY Module list RPDO 1 CiA 301 201, w 27F, (200, + node-ID) [NMT error contral CiA 301 701, to 77F, (700, + node-ID) B p—
achy ARRAY Emergency consumer TPDO 2 CiA301 281, to 2FF, (280, + node-1D) Layer setting services CiA 305 7E4, 10 TES, o
1029, ARRAY [Error behavior RPDO 2 CiA 301 301, 10 37F, (300, + node-1D) Device specific

Www.can-cia.org

INNOVATE FASTER. SCALE SMARTER

© 2011 CAN in Automation (CiA) international users’ and manufacturers’ group

© New Eagle. All Rights Reserved
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General = Add Object = Add Subobject 3 Delete 7l Clone ) Import from EDS

Object Dictianary Index Name Data Type Default Value AccessType  Varizble Mappi
O 1621000 Device Type UNSIGNED32  16%0 new eogle
PDOs O 16=1001 Error Register UNSIGNEDS 1650
+ 161003 Predefined Error Field
ed D 16%1005 Sync COB-ID UNSIGNED3Z 16480 "
D 16%1006 Communication Cycle Peried UNSIGNED3Z  16%0 w
G C CANapen /0 Mapping D 16£100C Guard Time UNSIGNED16 1640 w A
M 1 06 [ 16#1000 Life Time Factor UNSIGNEDS 0 w /
CANopen IEC Objects
D 1651014 COB-ID EMCY UNSIGNED32Z  SNODEID+16%80
Status + 16%1016 Consumer Heartbeat Time
D 16#1017 Producer Heartbeat Time UNSIGNED1S 1640 w
REoTanar 161018 Identity Object
. 161200 ServersdoParameter
161400 RPDO commurication parameter ®
System Function RAPTOR
. 161402 RPDO communication parameter INNOVATION
+ Advanced constant current drivers for valve control s oot SUMMIT 2025
16%1601 RPDO mapping parameter
[ ) C RCM 1 1 2 d f R pt 1621602 RPDO mapping parameter
onsume commands from a or 161603 RPDO mapping parameter
16%1800 TPDO communication parameter
o Sta t u s a n d I O 1621801 TPDO communication parameter
1651802 TPDO communication parameter
161803 TPDO communication parameter
o 1651400 TPDO mapping parameter
Implementation oo e
16102 TPDO mapping parameter
H 161403 TPDO mapping parameter
* CO D ESYS DefaU |t CANOpen Slave PrOJ eCt 1622000 ADCD UNSIGNED 16 "% GvL.ADCIO)

1652001 ADC1 UNSIGNED 16 “# GVL.ADC[1]
162002 ADC2 UNSIGNED 16 “# GVL.ADC[2)
162003 ADC3 UNSIGNED 16 " GVL.ADC[3]
1652004 ADC4 UNSIGNED 16 ’.O GWL.ADC[4]
162005 ADCS UNSIGNED 16 “# GvL.ADC[3)
162006 ADCE UNSIGNED 16 % GVL.ADC[5)
1622007 ADCT UNSIGNED 16 " GvL.ADCI7]
1652008 ADCB UNSIGNED 16 “# GVL.ADC[S]

* Program and deploy with zero effort
» CANopen Object Dictionary mapped directly to 1O
* CANopen NMT state to clear output to default state

DoOoDoDooDo0oO

Option to extend CODESYS GCM Behavior PRy R
» Customize stand alone control behavior —r————

e Embedded M2_702 Qhew Eagie ¢y | Senerel

Transm POOs (Slave => Master)

& 4ddP00 - & # €8t X Delete
Object Dictionary

* Extend Object Dictionary with an application interface ' : ~ S : |-
« Recreate EDS ‘

ADC
CANopen /0 Maoping

» Export to CANopen Master o : :
» Generate matching DBC for raw CAN use e : o : pen

Cydc - synchronous (Type 1:240)

iwaming(s), 0 message(s)
~ [© Oermorts) | & 0 werningls) [@ 0 messagets) | X ¥

0
¢ & @
" @

S Lastbuld: © 0 ® 0 Preconpie /' & Project iser: (sobogy)
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Find Filter Show all ~ ok Add FE for |0 Channel... *= Go to Instance A
‘ M I 08 Variable Mapping  Channel Address Type Unit  Description /
"% Application.GVL.PWM_OUT(2] " HS_34_03 WOWHS  WORD 13-08: nan
" Application.GVL.PWM_OUT[3)] " HS_34_04 QWIS  WORD J3-10: nan
"% Application.GVL.PWM_OUT[4] " HS_3A_05 W%OWa:  WORD 13-12: nan
Syste m Fu nction "% Application.GVL.PWM_OUT[S) " HS_3A_06 H%OW22  WORD 13-13: nan RAPTOR!
" Application. GYL.PWM_OUT([8] " H5_34_09 SRS WORD J3-1%: nan INNOVATION
. CANOpen Master / Manager " Application.GYL.PWM_OUT[7] "% HS_3A_10 [R=TERE WORD 13-31: nan SUMMIT 2025
"% Application.GVL.PWM_OUT[8] " HS_3A_11 HOWE  WORD J2-16: nan
. . . LS - . -
° Ma nage POW€ r Dlstrl butlon % Application.GYL.PWM_OUT[S] L] H5_3A_12 SLERYRE WORD 12-28: nan
g "% Application. GVL.PWM_OUT[10] i HS_7A_01 RWIF  WORD J2-53: nan
LS - . £
% Application. GVL.PWM_DUT[11] ] HS_7A_02 WIS WORD J2-42: nan
° K _7A_
StatUS and IO "% Application. GVL.PWM_OUT[12] i HS_7A_03 REWIS  WORD J2-01: nan
"% Application. GVL.PWM_OUT[13] i HS_7A_04 WIS WORD J2-08: nan
.
|m plementat]on "% Application,GVL,PWM_OUT[14] " HS_7A_05 W3 WORD J12-30: nan
"% Application. GVL.PWM_OUT[15] i HS_7A_06 W%GW32  WORD J2-18: nan
. . . - :
» CODESYS Application with local 10 control k4 s 7407 %QW33  WORD 32:02: nan
"% HS_7A_08 %QW34  WORD 12-03: nan
. CA N open M aster " HS_7A_09 QW35 WORD 12-17: nan
"% HS_7A_10 Q36 WORD J2-41: nan
. . "
» Configure external nodes if necessary f HS 7A 11 QW] WORD 12-25: nan
HS_7A_12 Q38 WORD 13-02: nan
* NMT State system .
* Manage Startup, Operation, FaU |t, and Recovery Devices POU_StructuredText [#] POU_Ladder POU [m]  Controllertockiup @ v ~ New_Eagle_Consulting_Tricore_Embedded_M2_702 PLC_CFC X
1) RaptorCodesysExample < L
H H H = lenEaglel ontrol for Linux El -
+ Validate node presence and identity § e et e ottt oo 33 © 7 sscsatp 1 cont tactitna Clsesag 1= (etinietuei=-t0, asasvalses=ic
4 £ 5 New_Eagle_Consuiting Tricore_Embedded_M2_501_K (New Esgle Consulting Tricore-Embedded M2-501K] 3 e o ;;;Ep; i i fhnciifindlp: santifiindlp)

= # & New_Eagle_Consuiting_Tricore_Embedded_M2_702 (New Eagle Consuiting Tricore-Embedded M2-703)
= [0 L Logic 7 motor : Ctel.PTl Trapezoid;
= ) Application 8
@ o 9 1rEp : LREAL :
(i Library Manager 10 LrKi : LREAL :
8] Controllrocklp (PR6) 1 plenc: Ctrl.PT1 Trapezoid;
PLC_CFC (PRG) 12| ESD VAR
POU (PRG) -

[i] PoU_Ladder (PRG)
+ [%] PoU_SequencalFunctonChart (PRG)
POU_StructuredText (PRG) 100% [
[ Task Configuration -

& Trace [ =dstubance_}—
=i canbus (CAnbus) =xEnable }—‘

=g cANopen_Manager (CANopen_Manager)

controller
[ _s02_caNopen Defauit Siave (502 CANopen Default Siave) =Controlier Pl motor
=[] eros4_50_5 (EPOS4 50/5) Enabl, xBusy| =PT1_Trapezod
B SM3_Drive_CAN_Maxon_EPOS4 (SM3_Drive_CAN_Maxon_EPOS4) xError, Enable *Busy—
(Bl M702 Locallo (M702.Locall) IrSetFoint rOutput

' SoftMotion General Axis Fool (Softhation General Axis Poo]) R LT

—JliManualValue eErmorlD
—IrOffset

0 IrMinValue

265 IrhtaxValue

[ IrkP

[ irk]

Parameters.
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A,

Third Pary Device 7

Index:Subindex MName AccessType Default )
; RAPTOR®
16%30B2: 1600 Current threshold for homing mode RWwW 500
E R L e T L e e e B L R 163085 Internal homing data INNOVATION
] ) ] ) * niemnathoming 62 SUMMIT 2025
Sh « Mew_Eagle_Consulting_Tricore_Embedded_M2_702 (Mew Eagle Consulting Tricore-Embedded M2-702) 118501 Internal absolute home reference R
. 116%02 Internal absolute home reference state RW
= @g PLC Logic 16#30E0 Standstill window configuration

+-1C; Application
= canbus (CANbus)

= mﬁ CAMopen_Manager (CAMopen_Manager)
ﬂj _502_CAMopen_Default_Slave (502 CAMopen Default Slave)

=[] eros4_50_5 (EPOS4 50/5)

ﬂ?g SM3_Drive_CAM_Maxon_FPOS54 (SM3_Drive_CAM_Maxon_EPOS54)

il M702_Locallo (M702.Locallo)

% SoftMotion General Axis Pool (SoftMotion General Axis Poaol)

General

FDOs

SDOs

Log

CANopen /O Mapping

CANopen [EC Objects

Status

Information

INNOVATE FASTER. SCALE SMARTER

Receive PDOs (Master => Slave)

16%3141
16%3142
16%3150
16%3151
16%3158
116%01
116702
16#3161
16#3163

Digital input properties
Configuration of digital inputs
Digital output properties
Configuration of digital outputs
Holding brake parameters
Holding brake coupling time
Holding brake opening time
Configuration of analog inputs

Analoa inout adiustment

Name Unknown Object

Index 16#0

Bit length &

Subindex 16#0 Value i}

Transmit PDOs (Slave == Master

Add PDO Add Mapping Edit Delete Mave Up Move Down Add PDO Add Mapping Edit Delete Move Up Move Down
MName Object Bit length Mame Object Bit length
16&1400: Receive PDO 1 parameter 16#202 ($NODEID+16&200) 16 16#1800: Transmit PDO 1 parameter 16#182 ($NODEID+16&180)
Controlword 16#60405ub00 16 Statusword 16#60415ub00
16#1401: Receive PDO 2 parameter  16#302 ($NODEID+16&300) 24 16#1801: Transmit PDO 2 parameter 16282 ($NODEID+16#280)
Controlword 16£6040sub00 16 Statusword 16£6041sub00
Modes of operation 16#6060sub00 8 Modes of operation display 16#6061sub00
v| 16#1402: Receive PDO 3 parameter 162402 ($NODEID+16£400) 48 v| 16#1802: Transmit PDO 3 parameter 16#382 ($NODEID+16&380)
Controlword 1626040sub00 16 Statusword 16£6041sub00
Targetposition 16#607Asub00 32 Fosition actual value 16#6064sub00
16#1403: Receive PDO 4 parameter 162502 ($NODEID+16&500) 48 16#1803: Transmit PDO 4 parameter 16482 ($NODEID+16#480)
Controlword 16£6040sub00 16 Statusword 16£6041sub00
Target velocity 16#60FFsub00 32 Velocity actual value 16#606Csub00

© New Eagle. All Rights Reserved
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:- - @Ra:urycu::::\j:: mec:;:‘:\::":T;C:Nupen\nOutb A
RCM112 - Raptor )
System Function e ——
INNOVATION
¢ Function Consume TPDO and NMT state from all nodes - SUMMIT 2025

* Produce CANopen RPDO CAN Rx Message
* CANopen SYNC 3 - “ | |

Raptor Implementation
» Raptor CAN Blockset based on DBC CAN Rx Message
» Does not require CANopen Master or Manager functionality o T |

Default CODESYS GCM Behavior

* Default CODESYS Module EDS / DBC File provided for GCM

controllers Y R—
[ B MessgeSenak V) TW alsgeek \/ B Nossbm \/ BE Communicasen Mazor

* CANopen is application layer scheme for CAN ID

+ PDO exchange do not need CANopen stack with PDO mapping is DDccnal  IDHEX amefoma DI TXMode  Comment
Static 1 1153 481 Standard 8 ---
2 897 381 Standard 8 --—-
Extend CODESYS GCM Behavior _-6‘” -281 -Standard -8-"’ —
» Extend Object Dictionary and local logic in GCM CODESYS e g:? z:: ‘;
_ anaar -
* Recreate EDS and modify DBC to match 7 sDO1CS 01 Standerd 8-
¢ RPDO4 501 Standard 8 -
* Tools available for CANopen EDS/DCF -> DBC 3 RPDO3 401 Standard 8 -
10 RPDO2 301 Standard 8 -
11 RPDO1 201 Standard 8 -
CANopen System
» CANopen Manager outside of scope Snasof Slectad A e
+ Arrive at a fixed CAN network at runtime that Raptor can interface S o o et B i R
direCﬂy With. Unsigned  Intel Signal

Unsigned  Intel Signal
Unsigned  Intel Signal




System Level Project

Multiple Target Project

* Nest partner devices under target scope to enable field bus
data to application scope mappings

» Application logic is drag and drop across targets including those
of different architectures!

» Offline mode is target context aware but allows for concurrent
connections to all targets

» Support for optional nodes and node identity check

© New Eagle. All Rights Reserved
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=3 RaptorCodesysExamole

= NewEagleDR 10 (CODESYS Caontrol for Linux ARMG4 5L)
=]l PLE Logic
+ f:; Application
= MNewEagle_HPC_Codesys (CODESYS Control for Linux ARME4 SL)
=-El pLC Logic
+ ’:; Application
= [ camnbus (CAMbus)
= &iﬁ CAMopen_Manager {CANopen_Manager)
E E‘i EPOS4_50_5 (EPOS4 50/5)
H?ﬁ SM3_Drive_CAN_Maxon_EPQS4 (SM3_Drive_CAM_Maxon_EPOS4)
Ei _502_CAMNopen_Default_Slave (502 CAMopen Default Slave)
% SoftMotion General Axis Pool (SoftMotion General Axis Pool)
= Pﬁ Mew_Eagle_Consulting_Tricore_Embedded_M2_501_K (Mew Eagle Consulting Tricore-Embedded M2-501K)
=Bl pLC Logic
+ ’:; Application
ﬂiﬁ M50 1K_Locallo (M501K. LocallO)
= [ canbus (CANbus)
&ig CAMopen_Manager (CAMopen_Manager)
Eig SelfCAMopnSlave (CAMopen Device)
% System Config
= Pﬁ Mew_Eagle_Consulting_Tricore_Embedded_M2_702 (New Eagle Consulting Tricore-Embedded M2-702)
=-Ell PLC Logic
+-1C} Application
=[] camMbus (CANbus)
= Eig CAMNopen_Manager {(CAMNopen_Manager)
Ei _502_CAMopen_Default_Slave (502 CANopen Default Slave)
=[] ErOS4_50_5 (EPOS4 50/5)
!?5 SM3_Drive_CAN_Maxon_EPQS4 (SM3_Drive_CAM_Maxon_EPOS4)
{5 M702 Locallo (M702.Locallo)
% SoftMotion General Axis Pool (SoftMotion General Axis Pool)

Distributed Control Node
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CODESYS ECU Roadmap

Available Now! [ Planned ] [ Customer Driven ]

CODESYS v3 Control Ethernet Fieldbus Safety Advanced Features
Runtime

Deploy CODESYS Redundancy,

Core Runtime Deployed Expand cz)r; Et:emet Fieldbus Path to SIL2 Motion or other application
support based on customer based li d feat
- Cyclic tasks and all IDE forT el - Deploy SIL2 CODESYS St
features except breakpoint Runtime ’
* EtherCAT Master, « Ad d feat
. SANOpenl Mastelré zl?_Vs EtherNET/IP and several other + CANopen Safety red\ilanndcaencye:ntélr?nsoifon
unctiona it}’ via ibrary industrial protocols available . control planning are available
and target license with modified licensing > Noliereisiere cenges eeulee but require integration and
* IDE configurable CANopen * Understand Customer Needs ) éafe IOtPaPrItnt?r ECU ;:or High ficense In ECU runtime
PDO mappings and J1939 ompute Fatiorm when « Customer demand will drive
PGN « Solutions for system running Virtual Safe PLC these features.

integration into Automotive
Ethernet and Mobility

» Basic ethernet connectivity machinery

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved 31
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CODESYS Nest Resources

ECU Target Files Application Examples How To Articles

Downloadable Resources » Basic Input Control Output Example Illustrative Wiki article base is growing
» Target Description XML files for IDE * CANopen Slave with supervisor * IDE connection over CAN/Ethernet

interface and local 10 control logic
* 1O Description Files  Startup Hello world!
* Demo application for Raptor +
» Hello world project templates CODESYS » Logging and debugging support
* Default CANopen Slave Master » Advanced API for constant current * Deploy and update applications
CODESYS Project with EDS File for drivers

Master and DBC for Raptor
collaboration

INNOVATE FASTER. SCALE SMARTER © New Eagle. All Rights Reserved 32




Presented by: A
Parker Mosman,

Chief Product Officer

\ theNES]

Learn More in the NEST

Scan the QR code to access related resources, technical content,
and additional insights.
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