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/ Internal PLC VE and development system VS
Introduction

VE: VS:

Internal PLC VECTONUM Embedded Integrated Development Environment VECTOSTUDIO
All VECTOPOWER inverters VP600 and VECTOPOWER To implement software functions as VE-modules to run them
DC/DC VP5000 have an integrated PLC. on the integrated PLC, we offer a comfortable Integrated

The integrated PLC is part of our own real-time operating Development System IDE: VECTOSTUDIO.
system VECTONUM Embedded. You can use VECTOSTUDIO to develop functional software,

The integrated PLC is mainly used for added-value functions. integrate it on the devices and do the steps of commissioning.

For this our tools VEConfig and ANALYSER are integrated.
You can find a description of VEConfig and ANALYSER in

separate e-Facts.

The PLC can be used as well by our customers, our
partners, and our engineers to realize dedicated functions
for the various applications.
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INTEGRATED PLC “VE”

Strengths, main functions
and your benefits
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/ VE PLC
Main strengths, functions and benetfits

= Integrated floating point unit.

= 4 task-levels of different priorities available. INIRSICIVANRSD,
VE PLC FUNCTION

= 500us cycle time of the real-time level tasks.

IN VP60OO

= The PLC cycle time is fully synchronized to the internal
FPGA-clock which operates the closed-loop-control of
the VP devices. This avoids unwanted beat frequencies
In using sensor and other analogue signals.

= By developing your own functions, you can implement
and protect your functional IP for your application.
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/ VE PLC
Main strengths, functions and benetfits

1. Prio 5
IdleMode 2.Idle task

1. Prio 4
UserMode 2.Cycle 2,5ms

Overview

1. Prio 3

RealTimeMedium 2.Cycle 500ps

Timing is important. The VE PLC provides
several pre-defined real-time and non-real-
time tasks which you can use to accomplish
your tasks.

, : 1. Prio 2
RealTimeHigh 2. Cycle 500us

1. Prio 1, ARADEX only

InternalCore 2. Cycle 250us
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/ VE PLC
Main strengths, functions and benetfits

Internal Core:

1. Only be used by ARADEX
2. Prio-Level 1, cycle 250us
3. Cannot be interrupted by other tasks

4. Updates all internal variables and I/O

1. Prio 1, ARADEX only

InternalCore 2.Cycle 250us
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/ VE PLC
Main strengths, functions and benetfits

RealTimeHigh:

1. Used by ARADEX and customers
2. Prio-Level 2, cycle 500us

i i 1. Prio 2 3. Cannot be interrupted by tasks of levels 3 ... 5
RealTimeHigh 2 Cycle 5001s P y
4. Specifically made for high-speed control
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/ VE PLC
Main strengths, functions and benetfits

RealTimeMedium:

1. Used by ARADEX and customers

: : 1. Prio 3 2. Prio-Level 3, cycle 500us
RealTimeMedium 2 Cycle 500ps

3. Cannot be interrupted by tasks of levels 4 ... 5

4. Especially made for real-time functions
below the level of direct control

5. For example, can be used for real-time
CAN communication
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/ VE PLC
Main strengths, functions and benetfits

UserMode:

1. Prio 4
UserMode 2.Cycle 2,5ms

1. Used by ARADEX and customers
2. Prio-Level 4, cycle 2,5ms
3. Cannot be interrupted by tasks of level 5

4. Especially made for functions which are not necessarily
real-time but with fast enough reaction time

5. For example, to modify control strategy of
complex functions
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/ VE PLC
Main strengths, functions and benetfits

1. Prio b
2.ldle task

IdleMode

IdleMode:
1. Used by ARADEX and customers

2. Prio-Level 5, runs in idle times;
typical reaction time about 10ms

3. Especially made for high-level functions
like data collection and analysis
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/ VE PLC
Main strengths, functions and benetfits

Example: 5 Modules in Level RealTimeHigh

1. All are processed in the defined sequence
2. Cycle time for all together: 500us

3. Module 2 can use data from Module 1in same cycle,
Module 3 can use data from Module 2....

4. You can combine modules (=functions)
made by ARADEX with your own functions

5. Up to 10 tasks possible; the offset time per new task
is about 1 us inside the 500 us cycle
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INTEGRATED PLC “VE”

Functions and
available modules
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/| VE PLC
Versions and functions

1. Prio 5
dleMode 2 Idle task
VE_PLUS
1. Prio 4
UserMode 2 Cycle 2,5ms
: : 1. Prio 3
RealTimeMedium
2.Cycle 500us And a steadily growing portfolio
VE_BASE > X

| of ARADEX-made function
1. Prio 2 modules available to be added

RealTimeHigh 2.Cycle 500us

1. Prio 1, ARADEX only

InternalCore 2.Cycle 250us
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VECTOSTUDIO “VS”

Strengths and your
main benefits
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[ VECTOSTUDIO
Main strengths and benefits

= Perfectly adapted

g C/C++ - ARADEX VECTOSTUDIO

. e < T VECTOSTUDIO is optimally tailored to
the VECTOPOWER VP60O0 inverters and

B\ Welcome to ARADEX VECTOSTUDIO =
i)

VP5000 DC/DC converters as well as to

| [— their fields of application.
VS ] (N8 \VE ANW

Version 1.6.2
i Examples Developms
Software Manuals Hardware Manuals
VS VECTOSTUDIO User Guide w VECTOMUM X5 2 Installationsanleitung (DE)
m Analyser User Guide “:' VECTOPOWER Instruction Manual
W VECTOWVISIONM User Guide ‘u:) VECTODRIVE VD5 / VD50 Installationsanleitung (DE)

"B VECTOMUM VB Benutzerhandbuch (DE)

‘”E VECTONUM Embedded:

Eedienungsanleitung (DE)

Operating Instructions (EN)




(VWX c-Facts | VECTOPOWER: VECTONUM EMBEDDED PLC & VECTOSTUDIO IDE

[ VECTOSTUDIO
Main strengths and benefits

% IntegratedDevelopmentSystem

e _ - v g ,i_ '-! #iy 7 - = - 5w - . . .
= - * = Contains all required tools. For example:
L5 Project Explorer -2 7 7 U VETest2cpp Lh] VETest2h Lh| VETest2 ios.h 2 "AppConfiguration.appconfig > L . .
J VEConfig and ANALYSER are integrated
v = W”I:H'-”;‘-i;" it Object MName Maodule
vatchi

v 4 Document

High-Level editor with navigation,

AppConfiguration.appconfig v 4 Application Configuration
firmware [

w VECTOPOWER DM2 (2 Axi = 1
machinespecific W k) refactoring...

> Firmware
local
W E?-t" VETast?

B Acti . Effective project management GIT
nit Includes ikl e~ il ' TaR e ' A NI e o . and SUbV@I’SIOﬂ

Easy to install in WINDOWS without

& Commd

(7= Export
v = Source
v i VETest2
lh] VETest2 ios.h
] VETestZ.cpp

ln| VETest2.h -
< > :
o B Lok Paste telected furmnes .
Possible to encrypt and decrypt source
= &8 £t EP SFBAEL R S LSRR aa s T kg HL WAl ag e Madsied
- LR S L arsdey stiesningratrard L ibras, Cualeg . Maddied d f f t f
| ::: E:’E:t: : :.::: ::! ‘!:: ::'1:1: : ‘!::::::ﬂ: :-.-.':::I FI:;I-rS.'.-.';:!T:". :J-H_u.a r.i::li::-.‘l CO eS Or Sa e ra n S er
Lecal + Remote % i 2] ] cowrsrsden vevesetup/ oS corm arsd ey e gui dhale g Seve Unarred hangesDising s Medd
+] ] comarsdecveveretupdsrc oo arad ehap DECY . A

v [ <Default I/0s>
() Analyser

[ ApplicationRunState
W] bEmergencyOff
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[ VECTOSTUDIO
Main strengths and benefits

File Edit 3ource Refactor BMavigate Search Project

Online Window Help

= Lo ;:'-\:l_.l w ﬁ% w \ﬂ\ = _l.__ lﬁi ¥ v | - - w T o . w uick & | | r‘l_""_|l
[ Project Explorer E " DR[£ VETest2epp [n VETest2h Ln VETast2 ios.h - Outline !
machinespecific s % W i e %
s L] i
; laeal I:rm-:-l CWETest2: :bIndtModulel) " sdinth
¥ _I':r:E_T'fﬂE bool bInitSuccess = true; i stddef.h
H Archives B VETest2h
ml Ineclndes return bInitSuccess; Bl new
(= Export } W libVePlc/Functions.h
o Source 2 ;
e . VETest? o #if APP_USE_UPDATE _MAIMN_CB el
s TElE & - void CVETest2::0nUpdateMain() =
lhj VETest2_ios.h { Py
E-.'J_' VETest2.cpp wamp L inction —_— ETastd . .
h VETestZh auto Intf = CWVeCorelnterfoce: ipoGetInterftace]): o
build_cenfiguration.mk L7 if (Intf->ui3lGetElapsedTime(m uiTimecut) > S@@%180@) // Sear o
; - { :
Makefile m_sIos.MyApp Iolnt = m_sIIcs..'-'-_I,'r'%pp_I:Int + 1; A =
module.lds m_uiTimeout = Intf->uilZoetTime(); getCVETestZModuleHe
. WETest2. Ids " } # g poCVETest2
. : H  poCreateCVETest2{(Ciei
. : . . = 2 B P A AT R g polreatelVE Testd (L Ve
Te] 110 | " ER - o - : . & _odescnpbion_start
; - virtual wint3d2 £ uid2GetTime() = B
0 g : ® _odescnpbion_end
Local + Remote #» | S e " # 10_FILE
: P X = 'T."' L L= = - " o L= ) # ID-CLJ‘I'.SS
| : o liblolnterdface/Macros/]
v [0 <Default I/0z> E eeud v @ CVETest2=CVETest2()
ED Analyser ® CVETest2:~CVETest2()
(3 ApplicationRunState a @ CVETestZ:blnitlos()
W] bEmergencyOff #endif @ CVETestZ:binitModule(
| BVectobushctive VETmebds
rj _ #if APP USE_CYCLE TIME CHANGED CBI g CVETestZzOnlipdatehh
[ dCycleStart o ;
[} dCycleStartNonRT wif APP_USE_NON_RT_THREAD_CB] o
@ dCycleStartRt o
[ dCyeleTime #1f APP_USE_RT_COM_TASK_CB <
E dDutyTime 3 .
[N didleTime #if APP_USE_RESET_ERRORS_CB

E diajorCrersteppingMominal Cye

€ >

vold CWETest2: ;:OnResetErrors()
{

o

|| Mot connected

I
L

Writable Smart Insert 79

License: Ok

Your choice: C++ or IEC61131-3

You can use C++
Or [EC61131-3

You can even combine them
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[ VECTOSTUDIO
Main strengths and benefits

\5 Welcome to ARADEX VECTOSTUDIO - 8

Short development time

= Best practice examples and documentation
flatten your entry

V8 VE AN W

= Library of functions and modules integrated

Version 1.0.2
Manuals [ | Development
Examples . .
Examples from the VE Programmer’s manual - Optlon: COmblned development
il | TheVE-Module examples HelloWorld,
VECTONUM EMBEDDED Programming PEMove, MotorModel, VeCanPingPong, e :
CANmatrix, VeFilterl owPass and = Your and our team create specification

VpTwinDriveExample. This applications
o e e e e — are described in the VE Programmer's

= T e : :
E P D = manual.
i i e P ey
e e I- -
- - = i

of a basic version

e

— ..-;'_-u'_r:.:_" Taa] e

ARADEX team realize basic version

Get this E‘.{ample|

m

| , You get source codes, including training
= on the real project

Your teams implements the project

We can support on an hourly basis

Complete automation example “AraWasher”
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VECTOSTUDIO “VS”

Main functions
and versions
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[ VECTOSTUDIO
Versions and functions

Function Lite Professional
Connect/disconnect; restore backup X X
Read/write I/O and log view X X
Edit configuration X X

Edit, compile and download modules

Device operations (start, stop, restart)

Save analyzer

VEConfig XL integrated

Examples as source code X

GIT and subversion
How to get it?

Contact us!

X X X X X X X

Encrypt/ decrypt
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/ Challenge us

Review of your application

Challenge us with your
application, your demands
and your ideas!

Our engineers can work out or support the project
planning for your application.

You receive the result as an electronic document:
cornerstones of your project regarding electrification
or hybridization including dimensioning done by our
experienced project engineers.

We offer trainings and trial licences for VECTOSTUDIO.

Contact our sales team for more information.

AVARADEX
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Thanks for your attention!

Optimized usability
and performance
for the best e-mobility

Ilillllllllllllﬁﬁaﬁil?"

z«ﬂ s

Ziegelwaldstr. 3, D-73547 Lorch, Germany
Sales@aradex.com | Vertrieb@aradex.com

+49 / (0)7172 / 9181-0




